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Are we facing a new
paradigm of inactivity
physiology?

Flin Ekblom-Bak,'2 Mai-Lis Hellénius,'

Bj6rn Ekblom?

Evidence for the benefits of regular physical
activity for several major health diseases is
clear and unanimous. Current public health
guidelines are promoting at least 150 min-
utes per week of moderate to vigorous-
intensity leisure-time physical activity.

Recent, observational studies have sug-
gested that prolonged bouts of sitting time
and lack of whole-body muscular move-
ment are strongly associated with obesity,
abnormal glucose metabolism, diabetes,
metabolic syndrome, cardiovascular dis-
ease (CVD) risk and cancer, as well as
total mortality independent of moderate
to vigorous-intensity physical activity.!™
Accordingly, a possible new paradigm of
inactivity physiology is suggested, sepa-
rate from the established exercise physiol-
ogy, that is, molecular and physiological
responses to exercise.’ This new way
of thinking emphasises the distinction
between the health consequences of sed-
entary behaviour, that is, limiting every-
day life non-exercise activity and that of
not exercising. Until now, the expression
“sedentary behaviour” has misleadingly
been used as a synonym for not exercis-
ing. Sedentary time should be defined as
the muscular inactivity rather than the
absence of exercise.

The new proposed paradigm of inactiv-
ity physiology is based on four tenets:’

(1) Sitting and limiting non-exercise
activity may independently increase
the disease risk.

(2) Sedentary behaviour is a distinct class
of behaviour with specific determi-
nants and effects on disease risk,
separate from the behaviour of leisure-
time exercise.
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(8) The molecular and physiological
responses in the human body of too
much sitting are not always the same
as the responses that follow a bout of
additional physical exercise.

(4) Peoplealready insufficiently physically
active will increase their risk even fur-
ther by prolonged sitting time.

The quantitative effects of sitting time
were compared with the corresponding
inverse effects of physical exercise in a
large representative sample of Australian
adults.® It was reported that each 1-h
increase in sitting time watching tele-
vision increased the prevalence of the
metabolic syndrome in women by 26%,
independent of the amount of moderate
to vigorous-intensity physical exercise
performed. This was approximately the
same quantity of decreased risk (28%) of
the metabolic syndrome that was induced
by 30 minutes of extra physical exercise.
To establish a causal effect between sed-
entary time and various disease conditions,
it is essential to understand the regulatory
molecular and physiological mechanisms
involved. Although much more research is
needed to prove the paradigm of inactiv-
ity physiology, some possible underlying
mechanisms have already been proposed.
Altering of lipoprotein lipase (LPL) expres-
sion and activity is one such option.” LPL
plays a central role in lipid metabolism. A
large amount of research has reported the
effects of LPL on the local uptake of plasma
triglycerides, alterations in muscle glucose,
fatty acid metabolism, high-density lipo-
protein cholesterol, metabolic syndrome,
atherosclerosis and cardiovascular disease
incidence. Recent findings show that the
activity of LPL was significantly lower
in rats with restrained muscular activity,
that is, down to one tenth of the levels of
those rats who were allowed to perform
non-exercise activity such as standing and
ambulating. This resulted in lower tri-
glyceride uptake into skeletal muscle and
reduced plasma high-density lipoprotein
concentrations in the rats with muscular
inactivity. Also interesting was that LPL

®

activity during non-exercise activity was
not significantly different from that of rats
exposed to higher levels of exercise activ-
ity. This stresses the importance of local
muscle contraction per se, rather than the
intensity of the contraction, for the activ-
ity of LPL.

Intervention studies and mechanistic
studies are needed to explore the possible
detrimental effects of sitting time on var-
ious disease conditions. The majority of
studies conducted so far are based on self-
reported sedentary time, mainly defined as
time spent watching television. This sub-
jective method of measurement has often
correctly been criticised for its limited
capacity to assess sedentary time accu-
rately. Similar independent associations of
sedentary time with metabolic risk were
recently obtained by the objective mea-
surement of accelerometry.l® Beneficial
effects of breaks in sedentary time were
also reported, that is, repetitive bouts of
muscular contractions interrupting mus-
cular inactivity, compared with individuals
who spent exactly the same time sitting
during the day without breaks.!! These
effects were independent of the total sed-
entary time.

In summary, the present amount of
research supporting the independent
importance of sedentary behaviour is
small but consistent. It indicates that we
should not only consider the aspect of
regular exercise or lack of exercise. We
need to consider that we are dealing with
two distinct behaviours and their effects:
(1) the benefits of regular moderate to
vigorous-intensity physical exercise and
(2) the risks of too much sitting and lim-
ited non-exercise everyday life activity. If
found to be true, the clinical importance
and implication of this new paradigm is
extensive. In the future, the focus in clini-
cal practice and guidelines should not only
be to promote and prescribe exercise, but
also to encourage people to maintain their
intermittent levels of non-exercise daily
activities. Climbing stairs rather than
using elevators and escalators, 5 minutes
of break during sedentary work, or walk-
ing to the store rather than taking the
car will be as important as exercise. In
the demanding and stressful society of
the present, to prescribe these low and
minimally time-consuming efforts may
encourage many people with problems in
maintaining a sufficient level of exercise.
Encouragingly, research has shown that
simple forms of prescribing individualised
physical activity in clinical practice has
had a beneficial impact on exercise level
as well as sedentary time.!?
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