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A recent debate raises the issue that there is no cause-effect data from well-powered randomized
controlled trials showing that exercise decreases mortality. In this opinion article, we further discuss
this issue focusing on the definitions of physical activity (PA) and exercise and the clinical meaning-
fulness of mortality in the context of PA and exercise. In sum, although mortality is a major clinical
outcome, the extent to which its risk should guide PA global recommendations and even exercise
prescription is probably negligible, in particular for the large majority of healthy individuals. The
debate about prescribing exercise on the basis of cause-effect association regarding mortality is a
scientific debate rather than a clinical decision discussion. Health professionals should continuing
to stimulate sedentary people to increase their PA and to prescribe exercise adapted to the target
population as both a preventive strategy and a therapeutic element, focusing in clinical outcomes
individuals consider important.
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RESUMO

Um recente debate na literatura cientifica focalizou-se na auséncia de evidéncias de uma associagdo de cau-
sa-e-efeito entre exercicio fisico (EF) e redugdo do risco de mortalidade. Neste ensaio tedrico, essa questio é
abordada com énfase em dois aspectos: as definigtes de atividade fisica (AF) ¢ EF e, a relevancia clinica do
desfecho mortalidade no contexto da pratica de AF e de EF. Embora a mortalidade constitua um desfecho cli-
nico de extrema importincia, sua pertinéncia no tocante as recomendagies de AF e a prescricdo de EF € pro-
vavelmente infima, particularmente, com relagio a grande maioria das pessoas que gozam de uma boa sailde.
Dessa forma, este debate pertence mais a esfera cientifica do que a esfera das decisées clinicas. Os profissionais
de saide devem continuar aconselbando a prdtica de AF e orientando o EF voltado para a populagio-alvo
tanto como estratégia preventiva quanto como elemento terapéutico.
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Introduction mortality with PA and exercise: the definitions of PA and

'The association between physical activity (PA) and mor-
tality risk has been largely proven in longitudinal obser-
vational studies undertaken in different populations and
countries’™. A recent critical appraisal by Kujala® raises
a potential issue in the PA-mortality risk association: no
cause-eftect data from a well-powered randomized con-
trolled trial (RCT) exists. Shiroma and Lee’ extended
this debate in a companion commentary piece.

In the present opinion article, we would like to pro-
mote the debate on two main aspects of the associations of

exercise (theoretical aspect that strongly influence research
methodology) and the clinical meaningfulness of mortal-
ity in the context of PA and exercise. The methodological
limitations of using observational data for inferring a caus-
al relationship (eg, reversal causality, residual confounding)
as well as the methodological limitations of performing
a several-year-long exercise RCT (eg, increased dropout
rates, decreased exercise adherence, increased intervention
costs) have been exposed by Kujala* and Shiroma and
Lee® and are out of the scope of the present paper.
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PA or exercise? Why are we still
discussing on that?

Several researchers have already discussed the differen-
ces between PA (ie, any body movement performed by
the means of muscle contraction and associated energy
expenditure) and exercise (ie, a subset of PA which is
systematic, repetitive and purposeful) and we will not
prolong this debate. However, this difference is crucial
when we try to interpret the scientific evidence about
the associations of PA and exercise with mortality. In-
deed, the relationship between global PA (involving
either different PA domains (ie, leisure-time, occupa-
tional, housework, commuting) or only leisure-time)
and mortality was found in observational longitudinal
studies because such an association is impossible to be
measured through a RCT design for a simple metho-
dological reason: from the moment we operationalize a
specific regimen of body movement (ie, PA) to be used
in an interventional study (eg, in a RCT) in order to
investigate cause-effect associations, we are no longer
examining global or even leisure-time PA, but a speci-
fic exercise regime. Even in the case of an educational
intervention, in which a health professional stimulates
people to be “more physically active”, what we examine
is not PA, but counselling; the eventual mediation role
of increased PA in the explanation of the effects of cou-
nselling on mortality risk would be subject to similar li-
mitations than observational data (eg, residual confoun-
ding). Indeed, it is plausible to think that, when advised
by a health professional to increase PA in order to im-
prove health, people may pay attention to their health
as a whole and may not only improve PA levels, but
also promote a healthy nutrition, cognitive stimulating
activities, and/or monitor cardiovascular risk factors, all
of them strongly contributing to reduce mortality risk
and improve other health outcomes. Thus, from a me-
thodological point of view, the effect of PA on mortality
risk can’t be measured by the traditional RCT design;
establishing the observational design as a limitation in
the investigation of the PA-mortality relationship is
therefore scientifically useless. However, attention must
be given to the strengths and limitations of each stu-
dy methodology in order to implement the appropriate
methods to properly respond to the research questions.

PA recommendations: is there a mortality
issue?
Although we vigorously defend the idea that PA gui-

delines should be revisited®’, we must recognize that

even if an effect of a specific exercise regimen on mor-
tality risk is found in a well-designed, properly powe-
red RCT, such a major scientific finding will have little
or no impact on PA global recommendations. Indeed,
public health recommendations on PA® involves any
type of body movement (including housework, occu-
pational, commuting, and leisure-time PA — being not
limited exclusively to exercise) and were elaborated for
the primary prevention of non-communicable diseases.
Independently of their robustness, findings from a gi-
ven exercise regime, in a single specific population is not
enough to modify a message (ie, global PA recommen-
dations) that applies to the large majority of individuals.

Therefore, although mortality constitutes a major
health outcome, and although the best exercise regimen
able to reduce mortality risk is an exciting research ques-
tion, it is usefulness for guiding clinical choices in terms
of global PA recommendations or even for exercise pre-
scription is unlikely to be important for healthy individ-
uals and for a large proportion of clinical populations.
Defining a precise mortality-related exercise regimen
would be of crucial importance only for populations in
which exercise has proven to either decrease or increase
the risk of death, in particular if any element of the ex-
ercise regimen (ie, type, frequency, intensity, duration)
had been found to increase mortality; to the best of our
knowledge, there is no particular stable disease and/or
chronic condition for which exercise (any regimen) is
tully prohibited due to an increased risk of dying.

Is mortality risk guiding clinical decisions
in terms of}::xercise prescription?

Mortality is a major clinically meaningful outcome
across all ages and populations. However, to what ex-
tent this outcome guides clinical decisions and stra-
tegies in terms of exercise may vary according to the
phenotype characteristics of a given population. The
debate about exercise training and risk of mortality
has the advantage to be methodologically assessable,
although limitations exist for running exercise RCTs
aimed at decreasing mortality risk (ie, too long inter-
vention length and sample size, increased costs, etc).
As far as we know, no appropriately powered exercise
RCT, having mortality as the primary outcome, was
undertaken to date (even though the Generation 100
study” is an interesting 5-year exercise RCT for people
aged 70 - 76 and having mortality as the primary out-
come measure, this study is an on-going phase IIb trial,
which means that, although its findings will certainly
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bring important information to this topic, it was not
designed to definitively respond to the question “Does
exercise training decrease mortality risk?”). Moreover,
meta-analysis of exercise RCTs have found no eviden-
ce of an effect on mortality™.

In this context, what is the importance of obtaining
evidence that exercise training indeed reduces the risk of
death? To what extent such an information will change
clinical practice of health practitioners around the world?

For example, for gerontologists (ie, health profes-
sionals and experts working on the aging process and
older adulthood), what guides the clinical approach is
to help people to do and to be what they have reason
to value, which is in full accordance with World Health
Organization guidance on healthy aging''. It is plau-
sible to think that a similar clinical approach is prior-
itized in the majority of healthy populations, regardless
their age or culture. As a gerontologist, during my past
clinical experience as an exercise instructor in a public
health program for promoting a physically active life-
style for adults and older adults, I have never had a
user/client/patient asking for postponing his/her death
or prolonging his/her life expectancy through exercise,
but I have received hundreds of users telling me they
would like to “feel better” and “be able to cope in daily
activities”. A parallel may be made to early ages: PA
and exercise is probably not a way for children/adoles-
cents to decrease the risk of early mortality, but may
constitute a mean to play with (or without) their col-
leagues and friends. Therefore, while children and ado-
lescents are concerned about having fun, exploring and
having new experiences and challenges through PA,
adults and older adults report the well-being and other
positive feelings that come from PA practice. It appears
individuals do not link PA to mortality risk and this in
a lifespan perspective.

Final Considerations

Mortality is undoubtedly a major clinical outcome.
However, the extent to which its risk should guide PA
global recommendations and even exercise prescrip-
tion is probably negligible, in particular for the large
majority of healthy individuals. Therefore, the debate
about prescribing exercise on the basis of an eventual
cause-effect association with longevity (or reduced
mortality) is a scientific debate rather than a clinical
decision discussion. Based on striking evidence accu-
mulated in the past three decades showing the long-
-term associations of both PA and exercise with several

clinical outcomes, health professionals should conti-
nuing to stimulate sedentary people to increase their
daily PA levels and to prescribe exercise adapted to the
target population as both a preventive strategy and a
therapeutic element, focusing in clinical outcomes that
individuals consider as being important to them.

As a health professional, you have the option to in-
terpret the absence of a cause-effect association between
exercise training and mortality risk as a half empty or
half full glass: indeed, for some, it means that exercise
is unable to decrease mortality risk, whereas for others
this means that exercise does not increase the risk of
death. In other words, exercise, ie, an intervention that
has shown to improve several health outcomes, in dif-
terent age ranges and populations, across countries and
cultures, such a powerful intervention does not raise the
risk of dying for the large majority of people, including
clinical populations. We have already chosen our way of
observing the “exercise glass”. What about you?
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