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Greater duration and/or intensity of activity can bring additional
health benefits

T
he Caerphilly study1 addresses an
important question regarding phy-
sical activity and health: how inten-

sely does one need to exercise in order to
reduce the risk of premature mortality
from cardiovascular disease (CVD)? In
this study, 1975 men, aged 49–64 years
and free of coronary heart disease
(CHD), reported on their leisure time
physical activities and were followed for
an average of 10.5 years for mortality.
The investigators concluded that ‘‘only
leisure exercise classified as heavy or
vigorous was independently associated
with reduced risk of premature death
from CVD’’. When men were categorised
into thirds of energy expended on
vigorous activities requiring >6 METs,
the most active third (expending
>24 kcal/day in vigorous activities)
experienced a 36% reduction in mortal-
ity from CVD compared with the least
active third (expending hardly any
energy in vigorous activities). However,
when men were grouped into thirds of
energy expended on light or moderate
activities requiring ,6 METs, similar
rates of CVD mortality were observed in
the most and least active thirds of men
(expending >343 and (133 kcal/day
respectively in light or moderate activ-
ities).

‘‘If moderate intensity physical activ-
ity does not benefit health, should
health professionals bother to pre-
scribe such activities?’’

This surely comes as bad news for
many, as most people living in devel-
oped countries are inactive. In the
United Kingdom, only 33% of men and
21% of women meet guidelines for
physical activity,2 and in the United
States, a mere 36% of men and 28% of
women engage in regular leisure time
physical activity.3 In these largely seden-
tary societies, persuading those who are
inactive to take up moderate intensity
physical activity (such as brisk walking)
for their health is more likely to meet
with success than requiring inactive
persons to engage in vigorous activities
(such as jogging or running). However,

if moderate intensity physical activity
does not benefit health, should health
professionals bother to prescribe such
activities?

The evidence showing physical activ-
ity to be associated with lower risk of
developing CVD dates back some
50 years to the pioneering studies of
Professor Jeremy Morris in the United
Kingdom4 5 and Professor Ralph S
Paffenbarger, Jr in the United States.6

In these early studies, men who were
physically active on the job—for exam-
ple, bus conductors and longshore-
men—were observed to have lower
rates of CHD than men who were not.
Subsequently, many other studies have
investigated the association of physical
activity and risk of developing CVD.7 The
data clearly show that physically active
men and women have lower rates of
CVD than those who are inactive.
However, most data are derived from
studies that were not initiated to test the
physical activity hypothesis. Rather, the
studies were designed to address other
research questions, such as diet and
health, but also collected information on
several health variables, including phy-
sical activity, in order to be able to
control for confounding. Because these
studies were not designed to specifically
answer questions related to physical
activity, they often did not collect
detailed information on physical activ-
ity. Thus, before the last decade or so,
most of the evidence that we have on
physical activity in the prevention of
CVD pertains to some measure of overall
physical activity, rather than details on
the kinds of activities carried out, or
their intensity, duration, and frequency.

In 1995, a new physical activity
recommendation was released by the
US Centers for Disease Control and
Prevention and the American College
of Sports Medicine (CDC/ACSM).8 This
recommendation called for at least 30
minutes of moderate intensity physical
activity (such as brisk walking) most
days of the week. (Current guidelines
for physical activity in the United
Kingdom are similar.9) It reflected a
change from previous recommendations

that required vigorous intensity activ-
ities, such as jogging.10 This change
occurred because of a shift in the
primary focus of the physical activity
recommendations. The older recom-
mendations had as their goal improve-
ment in cardiorespiratory fitness and
body composition. The CDC/ACSM
recommendation focused instead on
the health related benefits of physical
activity. This recommendation was lar-
gely based on data from epidemiological
studies of physical activity and risk of
developing various chronic diseases,
including CVD. Although few data
obtained before 1995 pertained specifi-
cally to moderate or vigorous intensity
physical activity and risk of developing
CVD or experiencing premature mortal-
ity, the data were clear in showing that
higher overall levels of physical activity
were associated with lower risk. The
authors of the CDC/ACSM recommen-
dation surmised that participants in
these epidemiological studies, like the
general population, probably accumu-
lated their physical activity primarily
from moderate intensity activities;
hence the recommendation for moder-
ate intensity physical activity. (As an
aside, the CDC/ACSM recommendation
was not meant to replace the older
recommendations; rather, it was meant
to offer an alternative so that people
could choose their preferred mode of
exercise, whether moderate or vigorous
in intensity. Adherence to the lower
bound of the older recommendations, or
the lower bound of the CDC/ACSM
recommendation, will result in approxi-
mately the same amount of energy
expended.)

‘‘…with some studies reporting a
benefit only from vigorous intensity
physical activity, whereas others
have observed that moderate inten-
sity activity is sufficient to reduce
risk.’’

Following the release of the CDC/
ACSM recommendation, several studies
(including the Caerphilly study) have
specifically tested the hypothesis that
moderate intensity physical activity is
sufficient to reduce the risk of CVD or
delay premature mortality.1 11–17 The
available data, including the results
from several studies published before
the 1995 recommendation,18–21 have
yielded mixed findings, with some
studies reporting a benefit only from
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vigorous intensity physical activity,
whereas others have observed that
moderate intensity activity is sufficient
to reduce risk. Why have the findings
not been consistent, and what can we
conclude about how intensely we need
to exercise for health?

Several reasons can help to explain
the apparently contradictory findings.
Firstly, rather than being real contra-
dictions, the data may instead reflect
true differences that occur among study
participants with different characteris-
tics (such as age, sex, and level of
physical fitness). In general, the studies
that have shown moderate intensity
physical activity to be sufficient to
decrease the risk of developing CVD
have been of women or older men. For
example, in the Women’s health study,
among women who did not participate
in any vigorous leisure time physical
activity, even walking for an hour or two
a week was sufficient to decrease the
risk of developing CHD events by about
half, compared with no walking at all.16

In the Honolulu heart study, among
men aged 61–81 years, walking
.2 miles a day reduced the risk of
CVD mortality by about 60%, compared
with walking ,1 mile a day.11 In con-
trast, studies that have reported that
vigorous intensity physical activity is
required have primarily been conducted
in men who are closer to middle age. For
example, the Caerphilly study was con-
ducted among men age 49–64 years.1

Similarly, in a study of British civil
servants aged 45–64 years, vigorous
sporting activity was associated with
approximately half the rate of non-fatal
and fatal CHD events, compared with no
such activities; however, non-vigorous
activities were not related to CHD risk.19

In the Harvard alumni health study,
among men of mean age 46 years, only
participation in vigorous intensity activ-
ities predicted lower rates of premature
mortality; participation in non-vigorous
activities did not.21

Thus, it appears that the available
data represent a spectrum of responses
to physical activity. Among those at the
low end of the physical activity spec-
trum—that is, more sedentary and/or
less fit people, such as women or older
men—even moderate intensity activity
is associated with some health benefit.
Among those more active and/or fit,
such as men close to middle age,
vigorous intensity activity may be
needed for additional health benefits.
This is supported by examining the
physical activity levels among partici-
pants in the studies discussed above. For
example, women in the Women’s health
study expended only about half the
energy in leisure time physical activity

compared with men in the Harvard
alumni health study. The most active
fifth of women expended >1500 kcal/
week in leisure time physical activity, in
contrast with the most active fifth of
men who expended >3129 kcal/week in
these activities.16 21

A second reason for the inconsistency
observed in the literature may be the
imprecision with which moderate inten-
sity physical activity is assessed. In large
epidemiological studies involving thou-
sands of participants, currently, the
most feasible method of assessing phy-
sical activity is using questionnaires.
Although many of the questionnaires
used in the studies discussed above have
been tested for reliability and validity in
smaller groups of participants,13–17 19 20

there still remains imprecision in the
measurement. In particular, assessment
of light and moderate intensity physical
activity using questionnaires has been
shown to be more imprecise than
assessment of vigorous intensity physi-
cal activity, when questionnaire esti-
mates are compared with physical
activity diaries or measures of physical
fitness.22 23 Thus, when studies have
reported no benefit associated with less
than vigorous intensity physical activity,
this finding may reflect, in part, impre-
cision in the assessment of the lower
intensity activities.

So what then? Should the findings of
the Caerphilly study persuade us that, if
we cannot—or do not want to—exercise
vigorously, we should not bother with
less vigorous activities as they bring no
health benefit? By no means! Their
findings should be viewed in the context
of the larger body of evidence. This
larger body of data clearly indicates that
physical activity is associated with lower
rates of CVD and premature mortality.
Even moderate intensity physical activ-
ity, such as brisk walking, can reduce
the risk of developing CVD and delay
premature mortality. It is appropriate
for all adults to aim for 30 minutes a
day of moderate intensity activity, most
days of the week, in keeping with
current UK and US recommendations.8 9

Because there is a dose-response rela-
tion between physical activity and the
risk of developing CVD,7 greater dura-
tion and/or intensity of activity, among
those for whom this is not contra-
indicated because of health conditions,
can bring additional health benefits.
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