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The increased prevalence of CVD deaths in the past 60 years is a result in considerable part of the
influence of environmental and lifestyle changes, including decreased daily energy expenditure
through physical exertion. Physical activity prescription has therefore become an important
public health issue. Exercise guidelines have evolved considerably since their first publication
by the American College of Sports Medicine (ACSM) in 1978. Guidelines initially focused
on moderate- to vigorous-intensity exercise to develop and maintain cardiorespiratory fitness.
However, in the face of escalating physical inactivity, public health agencies sought to develop
an exercise prescription more palatable to the sedentary majority and in 1995 recommended the
accumulation of 30 min moderate-intensity exercise on most days of the week. The unexpected
result of this message was that some individuals believed that vigorous exercise was not neces-
sary, whilst others believed that low levels of physical activity were sufficient. In 2008 the ACSM
and the American Heart Association sought to clarify this position and published an updated
recommendation in which: the beneficial role of vigorous-intensity exercise is explicitly stated;
adults are encouraged to combine moderate- and vigorous-intensity exercise to meet the
minimum recommendation of moderate-intensity physical activity for a 30 min on 5 d/week or
vigorous-intensity aerobic activity for 20min on 3 d/week; the dose-response relationship
between physical activity and health is reinforced. The immense challenge for public health
professionals now lies in encouraging the sedentary population to adopt a more active lifestyle.

Physical activity: Exercise guidelines: Public health physical activity recommendations

For over half a century CVD has been the number one
cause of death in Europe, accounting for approximately
half all deaths‘". Its causes lie in a combination of genetic,
environmental and lifestyle factors. Given that the human
genetic makeup has not altered substantially since Stone
Age times®, the increased prevalence of CVD deaths in
relatively recent years must be a result in considerable part
of the influence of environmental and lifestyle changes,
including increased urbanisation, growth in industry and
technology and the abundance of high-fat energy-dense
foods.

Daily energy expenditure has decreased as society has
progressed from agrarian to industrial, to service and most
recently to information-based economies”. This change
has resulted in decreased energy expenditure through phy-
sical exertion from approximately 84 kJ (20 kcal)/kg body
weight per d for hunter—gatherers to <21kJ (5kcal)/kg
body weight per d for modern sedentary Western popu-
lations, a fourfold differential®. However, modern man is
not evolutionarily prepared for a sedentary existence®,
‘resembling Stone Age hunter—gatherers displaced through
time to a world that differs from that for which the genetic
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Table 1. Time line showing key exercise and physical activity guidelines

Focus 1978 1990 1995 1998 2007 2008
Exercise ACSM position ACSM position ACSM position
training for  statement: the stand: the stand: the
healthy recommended recommended recommended
adults quantity and quality quantity and quality quantity and quality
of exercise for of exercise for of exercise for
developing and developing and developing and
maintaining fithess ~ maintaining maintaining
in healthy adults® cardiorespiratory cardiorespiratory
and muscular and muscular fitness,
fitness in healthy and flexibility in
adults® healthy adults“®
Physical CDC/ACSM ACSM/AHA Dept of Health &
activity for recommendation updated Human Services:
the general on physical activity recommendation  physical activity
population and public health®® on physical guidelines for
activity and public  Americans®)
health548)

ACSM, American College of Sports Medicine; CDC, Centers for Disease Control and Prevention; AHA, American Heart Association.

constitution was selected’®. This mismatch between bio-

logy and lifestyle fosters the development of degenerative
diseases”, with CVD being a prime example.

The national decline in physical activity levels, often
attributed to increasing sedentary work patterns, increased
use of automotive transport, the development of labour-
saving devices in the home and an increase in sedentary
leisure pursuits, has been mirrored by an unprecedented
rise in the incidence of obesity and non-communicable dis-
eases such as hypertension, CHD, non-insulin-dependent
diabetes mellitus and certain cancers”. At a societal level
this situation has placed an augmented burden on the
National Health Service; recent statistics suggest an esti-
mated cost of £1.06 x 10°/year with 35000 deaths directly
associated with a lack of physical activity®™®. Physical
activity prescription designed to prevent premature mor-
bidity and mortality has become an imperative issue for
both government and society. Many expert bodies have
attempted to translate the evidence from the scientific litera-
ture into physical activity guidelines that can be dissemi-
nated to the general population in an effort to increase
physical activity levels for the health of the nation. The
purpose of the present paper is to provide an overview of
the development and evolution of current physical activity
guidelines for nutritionists and healthcare professionals
(a time line for the key exercise and physical activity guide-
lines is shown in Table 1).

History of physical activity prescription for health

The scientific associations between physical activity and
health began with the emergence of results from epidemi-
ological studies conducted during the 1940s, which directly
compared sedentary and active subjects working in a simi-
lar environment. In this landmark study London bus con-
ductors (working on double-decker vehicles) were found
to have less CHD than bus drivers and civil service post-
men less CHD than telephonists, executive officers and
clerks®'?. These findings led to the hypothesis that men
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in physically-active jobs suffer less CHD and IHD than
comparable men in sedentary jobs; such disease that active
individuals do develop is less severe and strikes at later
ages''". The benefits of vigorous activity were extolled in
a study conducted in the late 1960s that involved 16 822
male civil servants. It was found that for men who perform
vigorous exercise the relative risk of developing coronary
disease is about one-third of that in comparable men
who do not perform vigorous exercise''?. Similarly, in a
follow-up study of 17 944 middle-aged male office workers
in the civil service the incidence of CHD in the subsequent
85 years for men who had engaged in vigorous sport and
keep-fit during the initial survey was found to be less than
half that of their colleagues who had recorded no vigorous
exercise" .

Further evidence of reduced morbidity and mortality as
a result of an active lifestyle has been demonstrated among
US postal workers('4), railroad men® and longshore-
men"®. Thus, the notion that occupational physical ac-
tivity is inversely associated with cardiac events was
established. However, given the nature of these cross-
sectional studies a causal relationship between physical
activity and CHD could not be established.

Following this pioneering work, epidemiologists used
cohort studies to further define the associations between
physical activity and health. Studies on a population of
Harvard University male alumni who entered college dur-
ing the years 1916-1950 have examined the role of phy-
sical activity in protecting against heart disease. The first
16-year follow-up study, which examined 16936 graduates
aged 35-74 years, concludes that the risk of first heart
attack is inversely related to energy expenditure!”. Stair-
climbing, walking, strenuous sports and composite phy-
sical activity were all found to show reduced risk. Alumni
who reported fewer than five flights of stair-climbing daily
were found to be at 25 % increased risk of heart attack over
those who climbed more daily during the follow-up inter-
val; alumni who walked fewer than five city blocks (or
equivalent) daily were found to increase their risk of heart
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attack by 26 % over the risk of those that walked more and
the men who reported no strenuous sports play were found
to be at 38 % greater risk of heart attack than those men
who engaged in strenuous sports.

The important associations from these epidemiological
studies, which were recognised by the first International
Olympic Committee medal to the principal researchers in
1996, allowed the firm conclusion that regular lifelong
physical activity provides health benefit. However, despite
this conclusion many questions remained unanswered.
Further research was required to determine the ‘dose’ for
the prescription of physical activity to elicit maximum
protection against the development of CVD, in terms of the
frequency, intensity, duration and best type of physical
activity.

1978 American College of Sports Medicine
position statement

The first guidelines on exercise were issued by the American
College of Sports Medicine (ACSM) in 1978. These guide-
lines, the recommended quantity and quality of exercise
for developing and maintaining fitness in healthy adults,
outline the exercise that healthy adults would be required
to perform in order to develop and maintain cardiorespira-
tory fitness''®. This requirement was defined as undertaking
15-60 min aerobic physical activity using large muscle
groups on 3-5 d/week at an exercise intensity between 60 %
and 90 % maximum heart rate (HR,,,,) or 50-85 % maximal
O, consumption. These guidelines were largely based on
short intervention studies (8—16 weeks) involving white
male subjects.

Since these guidelines were issued several countries
have sought to produce public health guidelines on physical
activity. For the most part these guidelines have developed
in line with and have drawn upon successive reviews of the
scientific evidence by expert panels under the auspices of the
ACSM.

1990 American College of Sports Medicine
position stand

After 12 years the ACSM updated these guidelines. The
1990 guidelines recommend that on 3-5 d/week individuals
should undertake between 20 min and 60 min moderate- to
vigorous-intensity exercise (defined as 60-90% HR,,., or
50-85 % maximal O, consumption). In addition, individuals
are advised to perform resistance training consisting of one
set of eight to twelve repetitions for each major muscle
group >2d/week"”. The key changes from the 1978
guidelines are: recommendations for resistance training are
included; a distinction is made between the quantity and
quality of exercise required for fitness and health benefits.
It is noted that there is potential for health benefits from
regular exercise performed more frequently and for longer
duration, but at lower intensities than prescribed in the
position stand. This document may be seen as the beginning
of a shift away from an exclusively ‘performance-related
fitness’ paradigm to one that includes activity recommen-
dations for both performance- and health-related out-
comes'
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The important role of physical activity in health pro-
motion was reinforced in the early 1990s when the burden
of disease and injury attributable to physical inactivity was
listed among the top ten risk factors endangering global
health®V. Notably, in 1992 the American Heart Associa-
tion published a statement recognising inactivity as a risk
factor for the development of coronary artery disease'*.
Despite these developments and the messages contained in
both the 1978 and 1990 guidelines, physical inactivity
continued to soar. It was demonstrated in epidemiological
studies that a large majority (60%) of the US population
were 1nadequately active and 25% were completely in-
active®. This rising tide of physical inactivity despite
the ex1stence of clear public guidance on the quantity and
quality of physical activity required to maintain health led
to a re-examination of the existing scientific evidence and
an evaluation of new data that had emerged between 1990
and 1995

1995 Centers for Disease Control and Prevention/
American College of Sports Medicine physical
activity recommendations and 1996 report of the
US Surgeon General

In 1995 the Centers for Disease Control and Prevention
(CDC) in collaboration with the ACSM issued a public
health recommendation for physical activity®. The pur-
pose of the recommendation was to provide a clear con-
cise public health message that would encourage increased
participation in physical activity among Americans of all
ages by providing guidance on the types and amounts of
physical act1v1ty required for health promotion and disease
prevention®. This document was ‘intended to comple-
ment, not supersede previous exercise recommendations’
and advised that ‘every adult should accumulate 30 min-
utes or more of moderate intensity physical activity on
most days of the week’. Resistance training recommenda-
tions remain and guidelines for flexibility training have
been added. Unique aspects are that the health benefits
of moderate-intensity physical activity are emphasised,
potential effectiveness of activities of daily living or ‘life-
style activity’ for achieving health benefits are noted®®
and accumulation of physical activity in intermittent short
bouts are supported. As the target audience for the rec-
ommendation (the 40-50 million US adults who are
sedentary and who account for much of the public health
burden of chronic disease) are unlikely to have the physical
capacity to engage in greater quantities of high-intensity
physical activity, and because compelling evidence shows
health benefits can be accrued with even more-moderate
amounts and intensities of regular exercise, the CDC/
ACSM report recommends a dose of physical activity that
would likely be achievable by the primary target popula-
tion®”. These recommendations have subsequently been
adopted by numerous agencies'' "~

In 1996 the first report of the US Surgeon General on
physical activity and health was published®. This report
reiterates 1995 CDC/ACSM guidelines relating to
moderate-intensity exercise, but also emphasises the flexi-
bility available in achieving these guidelines. It is suggested
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that the guidelines could be met by a 30 min brisk walk,
30min lawn-mowing or raking leaves, 15min run or
45 min playing volleyball. In other words, a combination
and moderate- and vigorous-intensity exercise is seen as
sufficient and thought to help individuals adapt exercise
recommendations to personal preference and life circum-
stances. It is also stated that the additional health benefits
could be attained through greater amounts of physical
activity.

Inherent problems with 1995 guidelines

At the time of issuing the 1995 guidelines no randomised
controlled trials on intermittent moderate-intensity physical
activity had been published. The guidelines were largely
based on indirect epidemiological evidence showing a link
between physical activity and reduced risk of CHD and
surmising that the activity is most probably performed in
short bouts, e.g. stair-climbing, gardening and walking and
cycling for personal transport. Furthermore, some direct
empirical evidence was available that vigorous-intensity
exercise performed in several bouts throughout the day
can increase fitness”>%. This evidence raises some key
questions relating to the 1995 CDC/ACSM guidelines:
is moderate-intensity exercise enough; can exercise be
accumulated.

The relationship between the intensity of physical ac-
tivity and the incidence of major CHD events was studied
in 4311 older British men 4 years after reporting no history
of CHD, stroke or ‘other heart trouble’®>. The death rates
per 1000 person-years for the ‘inactive or occasionally
active’, ‘light activity’, ‘moderate and moderately-vigorous
activity’ and ‘vigorous activity’ groups were found to be
185, 11-4, 7-3 and 9-1 respectively. It was concluded that
vigorous activity is not essential for reduction in CVD risk
and that even light activities such as regular walking and
weekend recreation can bring a marked decrease in mor-
tality for men >60 years. Similarly, a longitudinal study of
older men has found an inverse association between rela-
tive intensity of physical activity and risk of CHD, even
among men not satisfying current activity recommenda-
tions*®. The relative risk of CHD among men who per-
ceived their exercise exertions as ‘moderate’, ‘somewhat
strong’ and ‘strong’ or more intense was found to be 0-86,
0-69 and 0-72 respectively compared with ‘weak’ or less
intense. Stronger evidence for the benefits of moderate-
intensity exercise comes from a recent meta-analysis of
twenty-four randomised controlled trials that have exam-
ined the effect of walking on fitness, fatness and resting
blood pressure®”. Results show that walking interventions
(mean intensity 70-1% predicted HR,,,x or 56-3 % maximal
O, consumption) increase maximal O, consumption and
decrease body weight, BMI, percentage body fat and rest-
ing diastolic blood pressure in previously-sedentary adults.

The issue of whether several short bouts of exercise are
as effective in influencing health outcomes as one longer
session of the same total duration has often been debated
by exercise physiologists. In the ‘classic’ epidemiological
exercise studies already discussed many of the activities
reported, such as stair-climbing, walking and cycling for
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personal transport, household tasks and gardening, were
likely to have been performed intermittently in short bouts
accumulated during the day. Evidence from the Harvard
Alumni study lends further support to this notion. The
subjects (n 7307) were prospectively followed from 1988
to 1993 and mode, frequency and average duration of exer-
cise was reported. During follow-up 482 men were repor-
ted to have developed CHD. Longer sessions of exercise
were not found have a different effect on risk compared
with shorter sessions at similar total energy expendi-
tures®®.

A recent systematic review has examined sixteen pub-
lished studies that have compared the training effects of
continuous and accumulated exercise of the same total
duration®®. The available evidence suggests that, at least
for fitness, accumulated and continuous patterns of exer-
cise training of the same total duration confer similar
benefits. For the effect of continuous and accumulated
training on body composition, blood pressure, blood lipids
and psychological well-being it is difficult to draw firm
conclusions. However, it is likely that the strict inclusion
criteria for the review precluded the inclusion of a number
of studies that may add to this evidence base. Interestingly,
there is emerging evidence that accumulating 13-5, 11
and 6min bouts of vigorous stair-climbing activity in
short bouts over the course of the day may also be effec-
tive®**? A further research question that remains un-
answered is how short the accumulated bouts of exercise
can be without diminishing the health benefits.

It would appear that since the publication of the 1995
activity guidelines evidence has accrued supporting the
promotion of moderate-intensity activity that may be
accumulated in short bouts over the course of 1d.

1998 American College of Sports Medicine
position stand

In 1998 the ACSM replaced the 1990 position paper with the
publication of the recommended quantity and quality of
exercise for developing and maintaining cardiorespirator;/
and muscular fitness, and flexibility in healthy adults?.
Unlike the 1995 CDC/ACSM guidelines relating to physical
activity and public heath, this 1998 ACSM position stand
was aiming to provide exercise prescription guidelines for
the many individuals involved in cardiorespiratory fitness
and resistance training programmes and were designed for
the middle-to-higher end of the exercise—physical activity
continuum. It recommends that the healthy adult should
engage in 20—60 min of continuous or intermittent (mini-
mum of 10min bouts accumulated throughout the day)
aerobic activity at 55-65 (minimum) — 90 % HR,,,x or 40-50
(minimum) — 85 % maximum O, uptake reserve or HR .«
reserve on 3-5d/week. It is suggested that duration is
dependent on the intensity of the activity; thus, lower
intensity activity should be conducted over a longer period
of time (=30 min) and, conversely, individuals training at
higher levels of intensity should train for =20min. In
addition, resistance training involving one set of eight to ten
exercises that conditions the major muscle groups and flex-
ibility exercises that stretch the major muscle groups
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Table 2. Summary of 2007 physical activity recommendations for adults aged 18-65 years (adapted from Haskell et al.“%)

—_

. To promote and maintain good health adults aged 18-65 years should maintain a physically-active lifestyle

2. They should perform moderate-intensity aerobic (endurance) physical activity for a minimum of 30 min on 5 d/week or vigorous-intensity

aerobic activity for a minimum of 20 min on 3 d/week

3. Combinations of moderate- and vigorous-intensity activity can be performed to meet this recommendation. For example, an individual
can meet the recommendation by walking briskly for 30 min twice during the week and then jogging for 20 min on two other days

4. These moderate- or vigorous-intensity activities are in addition to the light-intensity activities frequently performed during daily life
(e.g. self care, washing dishes, using light tools at a desk) or activities of very short duration (e.g. taking out rubbish, walking to car park

at store or office)

5. Moderate-intensity aerobic activity, which is generally equivalent to a brisk walk and noticeably accelerates the heart rate, can be
accumulated towards the 30 min minimum by performing bouts each lasting >10min

6. Vigorous-intensity activity is exemplified by jogging and causes rapid breathing and a substantial increase in heart rate

7. In addition, at least twice weekly adults will benefit by performing activities using the major muscles of the body that maintain or increase

muscular strength and endurance

8. As there is a dose-response relationship between physical activity and health, individuals who wish to further improve their personal fitness,
reduce their risk for chronic diseases and disabilities or prevent unhealthy weight gain will probably benefit by exceeding the minimum

recommended amount of physical activity

performed on a minimum of 2-3 d/week was recommended.
The position stand stresses that the ACSM view exercise
or physical activity for health and fitness in the context of
an exercise dose continuum in that many important health
benefits are achieved by going from a sedentary state to a
minimal level of physical activity and programmes involv-
ing higher intensities and greater frequency or durations
provide additional benefits“*®.

Current physical activity recommendations

In the decade following the publication of the 1996 report
of the Surgeon General physical inactivity remained a
pressing public health issue, with less than half the US
population achieving the CDC/ACSM physical activity
recommendations®”. Unfortunately, some of the general
population at whom the recommendations were targeted
did not understand or appeared to misinterpret the guide-
lines. Some individuals continued to believe that only
vigorous-intensity physical activity would improve health
while others believed that the light activities of their daily
life were sufficient to promote health®®. A UK study has
reported that 56 % of men and 71 % of women aged 25-65
years believe that moderate activity offers greater health
benefits than vigorous activity and that moderate activity
is recommended®”. As a result of these findings, in 2003
an expert working group was established with the aim of
updating the 1995 CDC/ACSM recommendations to pro-
vide a more comprehensive and explicit public health
recommendation. These guidelines were simultaneously
co-published in two leading journals“>*® and, although
they remain essentially unchanged from the 1995 recom-
mendations, they are improved in several ways. In brief,
the role of vigorous-intensity exercise is explicitly stated
and adults are encouraged to combine moderate- and vig-
orous-intensity exercise to meet the minimum recommen-
dation of moderate-intensity physical activity for a 30 min
on 5d/week or vigorous-intensity aerobic activity for
20 min on 3 d/week. Finally, the dose-response relation-
ship between physical activity and health is reinforced,
with individuals informed that they will probably benefit
by exceeding the minimum recommended amount of
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physical activity. A summary of the guidelines is provided
in Table 2.

Meanwhile, following a review of the scientific data
relating physical activity to health published since the
release of the 1996 report of the Surgeon General on phy-
sical activity and health, revised US guidelines aimed at
policymakers and health professionals were published in
October 2008“?. These physical activity guidelines are
designed to provide information and guidance on the types
and amounts of physical activity that provide substantial
health benefits. These guidelines reinforce the message of
a dose—response relationship between physical activity and
health found in the 1996 report of the Surgeon General and
provide tailored guidelines for children and adolescents,
adults, older adults, women during pregnancy and the post-
partum period and adults with disabilities*”. Advice is
also provided for ‘safe physical activity’ and ‘people with
chronic medical conditions’. In relation to adults it is rec-
ommended that all adults should avoid inactivity and for
substantial health benefits should do > 150 min moderate-
intensity or 75min vigorous-intensity aerobic physical
activity per week, or a combination of moderate- and vig-
orous-intensity aerobic activity. It is noted that for more
extensive health benefits adults should increase their aero-
bic activity to 300 min moderate intensity per week or
150 min vigorous intensity per week. Muscle-strengthening
activities on two more days per week are additionally
recommended.

Conclusions

Physical activity prescription guidelines for public health
have evolved markedly since the first guidelines were pub-
lished in 1978. There is now firm evidence relating to the
intensity, dose and duration of physical activity for im-
proved fitness and cardiovascular health. The challenge
that remains is imparting the knowledge contained in the
current guidelines to the wider population whilst providing
sufficient advice and support to sustain increased physical
activity throughout the life cycle.

The future of physical activity research may shift
towards considering the balance between active and
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sedentary behaviours in the daily lives of individuals. It
has been suggested that leisure-time activity will be in-
sufficient to prevent increasing population levels of obesity
and chronic diseases, and it may be necessary to focus on
decreasing sitting and increasing activity in transport and
at work to restore the energy balance that resulted in a
much-more-stable body weight at the beginning the 20th
century than is evident today®?.
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