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DEFINITION®F TERMESED IN THIS REPORT

Physical activityis any bodily movement produced by skeletal muscles that expends
energy. In the context of this report this includes activities that use one or more large
muscle groups, for movement in the following domainsoccupation (including paid and
unpaid work); leisure (including organised activities such as sports, as well as eiserc
and recreational activities)and transport (for example walking, cycling or skating to get

to or from places)

Healthis a state of complete physical, mental and social wb#ing and not merely the
absence of disease or infirmity. Healtas physial, mental, social angsychological
dimensions, ad provides the capacity to withstand challenges and to accomplish life's

activities with pleasure and energy

Physical fithessrelates to the ability to perform physical activity. Components of fithess
include cardiorespiratory endurance, muscle strength and endurance, body composition,

and balance, all of which are associated with health and functional capacity.

Aerobic activities arethose that depend on an adequate supply of oxygen. They usually
involve large muscle groups moving at a pace that can be continued for more than a few
minutes. Over time, these activities improve the transport and uptake of oxygen by the
cardiorespiratory and metabolic systems, to provide energy for working muscles.

Examples include walking, swimming, cycling, dancing and some types of ball games.

Anaerobic activitiesdo not depend on a supply of oxygen to the working muscles, and
therefore canusually only be continued for a very short time. Examples include sprinting
and lifting heavy weights. Most physical activities involve both aerobic and anaerobic

components.

Strength (resistance) traininginvolves activities for improving strength, poweg
endurance and size of skeletal muscle&xamples include exercises that use either body

weight (eg pushups), free weights (eg dumbbells) or machines as resistance.

Sedentary activiiesare those that involve sitting or lying down, with little energy



expenditure (ie <1.5 METs). Examples include activities in the (1) occupational (eg sitting
at work); (2) leisure (eg watching TV, reading, sewing, computer use, using a computer
for games, social networking etc); and (3) transport (eg sitting in a carain, bus or tram)

domains.

Metabolic equivalent (MET)is the unit used to defindevels of activity, in multiples of
resting metabolic rate. One MET is defined as energy expenditure at rest, usually

equivalent to 3.5mL of oxygen uptake per kg per minute.

Light activitiesinclude those that require standing up and moving around, in the home,

workplace or community. Energy expenditure k6 to 2.9 METs

Moderate activitiesare at an intensity which requires some effort, but allow a
conversation to be hetl. Examples include brisk walking, gentle swimming, social tennis,

etc. Energy expenditure i8.075.9 METs

Vigorous activiies make you breathe harder or puff and pant (depending on fitness).
Examples include aerobics, jogging and some competitiveos{s. Energy expenditure is
EWY -.%40

Frequencyis the number of times a behaviour (eg walking, running, sitting) is carried out,

usually in bouts per day or sessions per week.

Duration is the time spent in each bout or session of a behaviour (eg minutd#svalking
or sitting per session), or the total time spent in a behaviour in a specific period (eg

minutes of walking per week).

Intensity is the rate of energy expenditure required for an activity, usually measured in
metabolic equivalents (METS), kijoules (kJ), oxygen uptake (ml &per minute), speed

(km per hour) or cadence (steps per minute).

Absolute intensity is currently conceptualised as: light 289 METSs; moderate 3:8.9
- %4 0h AT A OECI OT OO0 €¥w - %438

Relative intensityis rarely used in pysical activity epidemiology, but is used by exercise

scientists to describe intensity in terms of percent of maximum capacity (%%@x).



Sometimes people are asked to reporelative intensityie how hard the activity is
perceived to be, and responseare typically categorised as: very light, light, moderate,

hard, very hard or maximal.

Accumulationis the term used to describe 'collecting' short bouts of a behaviour (eg
walking or sitting) to achieve a total amount of that behaviour over a specified time (eg a

day or a week).

Primary prevention involves the prevention of diseases and conditions before their |

onset.

Secondary preventionconsists of the identification aunl slowing of diseases that are
present in the body, but that have not progressed to the point of causing signs,
symptoms, and dysfunction.These preclinical conditions are most often detected by

disease screening.

Tertiary prevention (management)consistsof the prevention of disease progression
and attendant suffering after it is clinically obvious and a diagnosis established. This also

includes the rehabilitation of disabling conditions

Vi
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SUMMARY

1. The purpose of this report is to provide aummary of the scientific evidencen the
relationships between physical activity and a range of health outcomes, and to
describe the process usetb develop new evidencebasedAustralianguidelines for

physical activity for adults aged 184 years

2. Sources of evidence includethe report from the US Physical Activity Guidelines
Advisory Committeeyecently published systematic reviews, metanalysesand
original research papersand reports of the development of physical activity

guidelines from several other countries.

3. Narrative reviews were conducted on the physical and psychosocial health bétsef
of physical activity physical activity and weight gain preventiorsedentary

behaviours and healthand the risks or negative effects of physical activity.

4.  Areview of existingnational and global physical activity guidelines was conducted
to identify how other jurisdictions have reconciled theometimes complex

evidence relating to different health outcomes into clear summary guidelines

5. Onthe basis of the evidence reviewed, it wa®ncluded that in most caseghere is
a curvilinearrelationship between physical activity and health. The curve has a
steep initial slope, with greater rate of risk reduction at thlower end of the activity
scale; this suggestshat encouragingadults who do no moderate intensity or
vigorous activity todo someactivity, would have significanpublic healthbenefits.
There is no obvious lower thresholdndicating that some activity is better than
none. There is alsoo definitive optimal amount, but substantial health benefits
are gained froman overal volume or amount of activityranging from about 500 to
1000 MET.mifweek. Thiscan be achieved by doing 15@B00 minutes of moderate
intensity activity, or 75 150 minutes of vigorous activity each week, or various
combinations of moderate and vigorousctivity. There is no obvious upper
threshold, but there may be risks (eg from overusenjury or infection) when

physical activity reaches levels >5000 MET.min/week.

Finalreport for the Department of Healti&ugust2012



6. Itis emphasised that, while the lower end of this rang®00 MET.min/weekwill
provide considerable health benefits (including reduced risk of cardiovascular
diseases, diabetes, psychosocial and musculoskeletal problepas}ivity at the
upper end of the range(1000 MET.min/weekis required forthe prevention of

weight gain and somecancers.
7.  The rangereflects an achievable quantum of physical activity for health promotion

8. Draft guidelines were developed using this evidence, atite NHMRC quality rating

system was used to assess the strength of the evidence relating to each glirde

9. Draft guidelines, and related scientific summary statementwere circulatedto key
informants, including both international and national experts in this field, and
practitioners and policy makers from the government and negovernment sectors.
Fealback was used to revise the guidelinesnd to develop explanatory noteso

be used in interpreting the guidelines.

New Australian physical activity guidelines for adults (age ¥4)
Doing any physical activity is better than doing none. Ifgurvently do no
physical activity, start by doing some, and gradually build up to the recommenc
amount.
Accumulatel50to 300 minutes of moderate intensity physical activity or 75 to 14
minutes of vigorous intensity physical activity, or an equivalent combination of
both moderate and vigorous activities, each week
Be active on most, preferably all, days every week

Domuscle strengthening activities on at least 2 days each week

Minimise the amount of time spent in prolonged sitting. Break up long periods
sitting as often as possible.

Finalreport for the Department of Healti&ugust2012



10. Several 'next steps' were identifiedincluding the need for a public hedh
messaging strategy thatencourages awareness and adoption of the new
guidelines and continued monitoring of compliance with the guidelines. More
research is required to clarify the health effects of different frequencies, intensities,
durations, and ypes of activity and sedentary behaviour, especially the overall

contribution of light intensity to health outcomes.

Finalreport for the Department of Healti&ugust2012



INTRODUCTION AND METHODS
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INTRODUCTION

In January 2012 the Department of Health and Ageing engagegroup of Consultants to
undertake a review of recent relevant systematic reviews and research literature, in
order to inform the development of Australian Government policy on the relationship
between physical activity and health outcome indicators, and to develapset of
evidencebased physical activity and sedentary behavioguidelinesfor adults (1864

years).

The Consultants were requested to present a summary of thecent evidence (with
discussion of relevant issugsand to explain how the proposedyuidelines concur with or

vary from other international evidencebased guidelines.

NEED FOR REVISIONS TO THE EXISTING GUIDELINES

The Australian RysicalActivity Guidelines were published in 1 (see following). Since
then, considerableadditional scientificevidence has been published, and other countries

around the world have updated their guidelines accordingly.

PURPOSE

To providea summary of the scientific evidencen the relationships between physical
activity and a range of health outcomes, and to ugkis summary to develomew

evidencebasedAustralianguidelinesfor physical activity for adults.

Finalreport for the Department of Healti&ugust2012



INTENDED AUDIENCE
The guidelines are intended for
1. Adults (age 1864);

2. all health professionals who have a role in advising their patients/clientsgysical

activity and sedentary behaviour
3. those who monitor physical activityand sedentary behavioum populations

4. thoseinvolved with health promotion strategies for the prevention of non

communicable diseasesand

5. those who develop policy relatingto physical activityand sedentary behaviour

Finalreport for the Department of Healti&ugust2012



CURRENAUSTRALIANPHYSICAL ACTIVITY GUIDELINES HDR RS

There are four steps for better health for Australian adults.

Together, steps B recommend the minimum amount of physical activity you need t
do to enhance your health. They are not intended for hidavel fitness, sports training
or weight loss. To achieve best results, try to carry out all three steps and combine §
active lifestyle with healthy eating.

Step 4 is for those who are able, andish, to achieve greater health and fithess
benefits.

Step 1z Think of movement as an opportunity, not an inconvenience

Where any form of movement of the body is seen as an opportunity for improving
health, not as a timewasting inconvenience.

Step 2 Be active every day in as many ways as you can

Make a habit of walking or cycling instead of using the car, or do things yourself
instead of using labowsaving machines.

Step 3z Put together at least 30 minutes of moderatantensity physical activityon
most, preferably all, days.

You can accumulate your 30 minutes (or more) throughout the day by combining a
few shorter sessions of activity of around 10 to 15 minutes each.

Step 4z If you can, also enjoy some regular, vigorous activity for extraealth and
fitness

This step does not replace Steps3l Rather it adds an extra level for those who are
able, and wish, to achieve greater health and fitness benefits.

Finalreport for the Department of Healti&ugust2012



METHOD3JSED TO UPDATE THE EVIDENCE

The narrative reviews presented hereere based largely on the most recently published
systematicreviewsand metaanalysesof the evidence on the relationships between
physical activity ancsedentary behaviour andh range of health outcomes.Studies of
exercise and fitnessvere included if theywere integrated in the reviews, but the main
focus s on physical activity, with most of the distillations of the evidence published in the

last five years (ie since 2007).

A primary source washe 683 page reort from the US Departmen of Health andHuman
Serviceswhich summarised the findings of a two year review tfie evidence according
to health outcomes! We also dew on other comprehensive narrative reviewsigcluding
a seminal paper by Powel013), on additional recent original research ppers,and on
reports of the development of physical activity guidelines from Canad#he UK}

Sweden? and the Worl Health Organisatior’

The quality, consistency and amount of evidenceane used to develop summary
recommendations, and the strength othe evidence relating to each recommendation

was initially assessed by the consultants, then reviewed by external experts.

The quality rating system was based on thdational Health and Medical Research

Council(NHMRC criteridor assessing evidence for tadevelopment of guideline$®as

follows:

A The body of evidence can be trusted to guide practice

B The body of evidence can be trusted to guide practice in most situations
C The body of evidence is weak and must be applied with caution

Finalreport for the Department of Healti&ugust2012



The focus of this review is on:

1. Prevention. The emphasis is on primary prevention, using evidence from reviews of
studies of healthy population based samples. In some cases evidence from secondary
prevention studies gg from the randomised controlled trals of physical activity in
people with elevated blood glucose who are at increased risk of developing diabetes)
and tertiary prevention studies (eg management of people with cancer) is briefly

discussed
2. Adults aged 1864 years.
3. Health promotion, ratherthan fitness development or athletic performance

4. Physical activity in the domains of leisure time (including sport and recreation),

occupation (paid and unpaid work) and transport.
5. Both physical activity and sedentary behaviour.

6. The outcomes ofall-causemortality, cardiovascular disease, diabetes, cancer,
musculoskeletal problems, mental health and psychosocial wed#ing, and

prevention of weight gain as well aghe risks of physical activity

Finalreport for the Department of Healti&ugust2012
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RESULTEART ONE:
UPDATING THE EVIDENCE
ON PHYSICAL ACTIVITY AND HEANTADULTS
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1.1EVIDENCE ON THE PHYSICAL HEABNEFITS OF PHYSICAL ACTIVITY

Relationshipsbetween physical activity and (1) atlhuse mortality; (2) cardiovascular
diseases (CVD); (3) diabetes; (4) some cancers; and (5) musculoskeletal disorders, are

considered in this section on physical health benefits.

PHYSICAL ACTIVITY AND AJAUSE MORTALY

The relationship between physical activity and aause mortality has beefknown for
several decadeshased on results fronmpopulation-based cohort studies many of which
were established in the 1950%0s and'70s The US review examined atlause mortality
in 73 studiepublishedto 2008.* Of these, 71 were longitudinal cohort studiesfrom
diverse populations, with an average followap duration of 1412 years. Most were
primary prevention studies with diseaséree samples, but some studiesxamined the

effects of physical activity among people with chronic disease (mostly CVD) at baseline.

Of the 73 studies, 92% showed a significant reduction in risk in the physically active group,
comparedwith the inactive or kast active group in the sidy. A total of 59 studies

assessed at least three levels of physical activ{fpr example, low active, moderate, and
high active) and could therefore assess doseesponse relationshig. (The aim in these
studies was to assess whetherach increase iphysical activitycategorywas associated

with a decreasen all-cause risk of death.For example, were theresignificantrisk

reductions inthe 'moderate’ compared with the 'low" activity categories, and in the

‘high' compared with 'moderate’ categories?)

The results suggested an overall 30% reductiamisk of death in the 'active’ (sually

defined in recent studies as meetingurrent physical activity recommendations

compared withthe least active groupor when comparing categories such as tertilesr
quartiles of the population. The summary of the evidenaeas described asstrong', and
was of similar magnitude for men and womerior different population groups andin
studiesfrom different countries.’ The findings were statisticallgignificant, even after
controlling for body mass index, and a similar risk reduction was observed for each of the

categories of'acceptable weight rangé, 'overweight' and ‘obese€ adults. The findings

12
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were unrelated to the decade of publication, with earlier studieshowing similar effect

sizes tothose reported instudies published since 2000.

Severalrecent systematic reviews and metanalyses of observational studies have
confirmed that physical activity is inversely associated with-aluse mortality in men and
women, after adjustment for other demographic and behavioural risk factofd. Two of
these meta-analyses alsauggested that the reduction irmortality risk attributable to
physical activity vasaround 1612% lowein women than men>“but this trend did not
reach statistical significance in the mostly migige samples. There iowever, growing
evidence to support a sex difference in theelative risk reduction RRR, with lower risk

in older women than in older men.

Another recentreview and metaanalysisassessed all domains of physical activity and
subseqtent risk ofall-causemortality.® For leisure timephysical activity the average RRR
was 35%, for activities of daily livinigwas 36%, and a smaller effestas observed for
occupational physical activity (RRR of 17%). For total physical activity across domains,
each hour/week of vigorougphysical activityshowed a 9% RRR, and each hioveek of
moderate physical activitywas associated with a 4% RRRchievingatotal physical

activity level of 150 minutes/week afnoderate-vigorous physical activity vas associated

with a RRR of 16%, and for the higher threshold of 300 minutes/week, a RRR of 26% was
reported. This reviewfound that studies from low/middle income countesreported

similar findings tothose from developed countries

Additional evidence from individual studies has also shown thettive commuting to and
from work, through walking or cyclingis associated with similar risk reductions to those

reported in studies that relied largely on measurement déisuretime physical activity’

13
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PHYSICAL ACTIVITY AND CARDIOVASCULAR DISEASE (CVD) MORTALITY
AND EVENTS

The term cardiovascular disease (CVD) is used here to describeamtliovascular

diseases, includig incident and fatal ischemic heawttack, other cardiovascular disease,

peripheral vascular disease, and stroke.

The inverse associatiobetween physical activity and CVD wasitially reported in 1982
and confirmed ina 1990meta-analysis that repoted a relative risk of 1.90 for CVD
mortality among the inactive(comparedwith the active).® Twenty years of additional
epidemiological data have reonfirmed this association, with subsequent research
demonstrating similar or slightly smaller pooled odds ratios for thactivity - CVD

relationship.

As most of the initial cohort studies reported onlpn studies of men, a review oftte
relationship between physical activity and cardiovascular disedeevomen was
conducted in 2006. Brown et al (2007) reportedon 17 cohort studies with female data,
and 12 of these 17 studies showed a signifidgiiecreased RR for active, comparedith
inactive, women® Severalof the includedstudies showed risk reductiorat physial

activity levelsbelow the commonlyrecommended threshold of 150 minutes per week

In a systematic review of 33 studies published to 200Ngcon et al (2008) reported a
pooled RRR of 35% for men and womesith an allcause mortality RRR of 33%A more
recent metaanalysis examined the effects of physicattivity on CVD and stroke
prevention using data from30 years of studies to the end of 2019 The pooled RRR was
around 24% for active people, compared wittihose who were inactive, with very similar
RRRs for men and womenOthers havealsoreported similar risk reductions for women
and CVD? The 2012 metanalysissuggesteda smallereffect size €9 for occupational
activity alone(RRR 11% foremand 1% fowomen), and reported that the cardie
protective benefits were similar in developed and developing countri¢sAlmost all
studieswith multiple categoriesof activity haveshown a typical dose response pattern,

with decrements in risk across categas of increasing physical activity#*

14
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The cardiovasculaoutcomes associated with physical (in)activity weralsostudied as
part of the extensive background evidece review underpinning the development of the
US physical activity guidelines Thereview examined more than 60 studiespublished up
to 2007, includingooth cohort and casecontrol study designs CVD studies are one of
the few categories where true caseontrol studies are used in physical activity
epidemiology; given that recall issug although substantial, are not generally thought to
demonstrate differential measurement error, this method is considered reasonable in

this context, andwas widely used in studies that were completed beforel1990.

Most of the studies reviewedused validated seleport physical activity measures, and
had well documented reliable CVD incidence and mortality assessmemast examined
aerobic activities, with few reports of the effect ofresigance and flexibility activities.

The findings suggsted that those undertakingreasonableamounts of physical activity
had a 20% RR#R CVD and those reporting higher amounts or more vigorous activity had
a 30% RRR, comparedth the least active individuals.The studies identified a protective
relationship with the total volumeof physical activity. Due to measurement error, and to
the influence ofphysical activity on other intermediate CVD risk factors (such as weight,
HDL cholesterol, blood pressure and glycaemic control) these RRR values are coreside

an underestimate, by as much as 16%

These effects are consideretb be biologically plausible, mediated througlhe effect of
physical activityon cardiac endothelial cell function, haemdatic factors and
inflammation, as well as on othe€VD riskactors, especially blood pressure, lipid levels,

glycaemic control and body weight?

TheUSreport (2008) summarised the RR&for men and women separately, stratiéd by
effects on coronary heart disease, general cardiovascular diseases, and stroke; the
resultsare shown in Figurdll Therewere doseresponse relationshifg, with significant
risk reductions between thelow active (reference category) and moderatdy adive
groups, and evergreater risk reductiors for the high active versus low active
comparisons. This patternwas consistent for coronary heart diseas€CHD)studies

alone, general cardiovascular diseases (CVD), and for striskeromen.!

15
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Figure 11 Relationship between levelsof physical activity and the risks of coronary
heart disease (CHD), cardiovaslar disease (CVD) and stroke imen and
women (HHS, 2008).

Most of these cohort studies provide primary prevention evidence for the health benefits
of physical activityon CVD. There ids® along history of tertiary preventionstudies of

the benefits of physical activity or exercise traininfpr those with existing heart disease.
The longest history of studies in this area has provided evidencebase for cardiac
rehabilitation programs (CRP), in whicactivity plays a major role.Systematic reviews of
CRP indicate that they are associated with improved quality of life, reducednfarction
rates, and probably slightly prolonged survivaf Physical activity aml training may also
have beneficial roles ipatients with heart failure,*®peripheral vascular disease, and
hypertension (onsistently reducing blood pressure by-2%"and thereby reducing stroke
risk for men and woment’ There is als@vidence of a role fophysical activityin the

prevention of deep vein thrombosis'®

In summary, there is now strong evidence to support doselationships between
physical activity and a range of cardiovascular disease outcomes. Some studies show
benefits at levels below previously recommended thresholds, and almost all show

progressivel decreasing risk with increasing amount of activity.

16
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PHYSICAL ACTIVITY ANNDPE DIABETES

The evidence base on the role of physical activitytype 2diabetesprevention and

control is quantitatively differentfrom that of the other chronic diseasesIn addition to
the primary prevention evidence (from cohort studies dating back to the 1970s) there is
also nowa large amount of secondary prevention eviden¢&hich has accumulated in

the last decade.

Primary Prevention

A systematic review of the resuts of 20 primary prevention cohort studiehas shown,
without exception, that there is asubstantial and consistenfissociation between
(increasing physical activity and reducedisk of type 2diabetes™ This relationshipis
robust; it existsirrespective of the physical activity measure usednd there is a
consistentdoseresponse relationship Moreover,physiological research is developing

good evidence for the mechanisms underpinning this protective effet?

In summarising the primary preventioepidemiological researchWarburton et al(2010)
found that the median magnitude of the risk reductioris around 42% acrosall studies.*
Another way of expressing this is that the least active group is-80% more likely to
develop diabetes, comparedvith the most active group The data supporing this
estimate come from studies of both physical activity anghysical fithess Based on the
prevalence of inactivity in differentdeveloped countries, it appears that the population
attributable risk rangesfrom 122195 This means thatf the whole populationwas to

meet the minimum physical activity recommendations, somewhere between 1/8 and 1/5

of all new diabetes (incident) cases would be prevented

In terms of diabetes prevention, lhere is evidence ofncreased risk reductiorwith
increasng total volumeof activity; with benefits starting at fairly low levels of activity and
increasing up to a level of about one hour of walking a day (ie 300 minutes/week of

moderate intensity activity, or 1000MET.minweek).!
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Secondary FPevention

The area of secondary prevention of diabetes has a very strong evidence base,
underpinned by several large scale randomised trials that demonstrate reduced diabetes
incidence among those atisk of diabetes™* In these studies, he atrisk populations

were those with impaired glucose tolerance, ahose who scored high on screening
instruments that classify individuals as being at very high risk of diabetd$e

interventions were lifestylechangestudies,with large trialsconducted in the U3\,

Finland, Chinand India, and smallepnesin Japan and Sweden.

In most studies he intervention effects were due to a combination of lifestyle change
typically 57% weight loss, 150 minutes of physical activity, andu@ng fat/increasing
fibre in the diet The challenge is that the risk reductions observdaround 58% reduced
riskin the USA and Finnish Diabetes Prevention Programs, anditde less from the
others) were due to the whole lifestyle change interventin. The Chinese Da Qing study
was the only one to include an exercise onfroup.?? Theresults of this study, and sub
analysedrom the Finnish and Indian studieBave shownthat physical activity change

alone has anindependent effecton risk even in he absence of weight los§*?*

The quantum of activity tested in most of these triatwas explicitly 150 minutes per
week, the same as the generic primary prevention recommendatiomhese studies
provide evidence that physical activitghould berecommended forthe se@mndary
prevention of diabetes, to thel015% of adult Australiangho havedefined clinical and
metabolic precursors and are therefore at increased risk of developing type 2 diabetes.
Data from long term followrup of the participarts in these secondary prevention trials
has shown that these lifestylenterventions may postpone the development ofdiabetes
for several years™>?°but the specific longterm effects of physical activity have not yet

been established.
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Tertiary prevention

Therole of physical activity in thdertiary prevention or management of diabetegds less
clear, as people with diabetes have management plans that include dietary advice,
physical activity and pharmacological therapyFor thisgroup, some moderateintensity
physical activity seems beneficidbr regulating glucose metabolism, but it is not clear to
what extent this is due to physical activity aloneA position statement from Exercise and
Sport Science Australi@ESSAkuggeststhat people with type 2 diabetes should
accumulate a minimum of 210 minutes/week of moderate intensity activity (or equivalent
vigorous activity), as well as two sessions of resistance training each wéekowever,
people with diabetes in the general ppulation mostly fail to dothis.?® Recent evidence
suggessthat there may bebenefits of physical activity on microvascular disease

(especially peripheral neuropathy and retinopathyamong people with diabetes?>*°

There is less clear evidence of thedependent effects of physcal activityfor the
preventionof Type 1 diabetes, other than as a generic healthy lifestyle recommendatibn.
The studies are too limited in number to make definite guideline statementSimilarly,

there is some evidence thaphysical activity may prevengestational diabetes, but the
evidence is mixed, and again, a generic healthy lifestyle recommendation is made, rather

than formal and specific guideline's

There ishowever evidence, from bothcohort andintervention studies that physical
activity has a role in both the prevention and management detabolic Syndrome(a
cluster of CvVEand diabetesrisk factorsincludingimpaired glucose regulationinsulin
resistance, hypertension, high blood lipids and central obesif})® The quantum of
activity recommendedin the US report isl80 minutesweek of moderate-vigorous
activity, which isslightly higher thanthe generic recommendation for the prevention of

diabetes'but less than is recommended by ESSA.
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Implications of the Evidencefrom Studiesof Diabetes

The evidencepresented herehasimportant implications forthe development of updated
physical activity guidelinesFirst, there is more evidence than a decade ago that the
effects of physical activity are indepeneht of obesity. Inother words, the benefits of
weight reduction, or of not being obese are important in diabetes prevention However,
some of the benefits of physical activity in reducing diabetes risk occur irrespective of

weight loss, most likely beause ofthe direct metabolic effects of physical activity*

Four important policy relevant issues arise from the evidence presented here. Firstly,
physical activitypromotion should notbe subsumed under obesity prevention goals.
Secondly, thedeveloping field of sedentary behaviour and healt{see Part 1.40f this
report for more details) posits health consequences of prolonged sitting, irrespective of
physical activity levels Again this isametabolic effect, as prolonged sitting increases
insulin resistance and circulating blood sugar levels, and may have diabetdseffects
independent of physical activity.Thirdly,there is some evidence that other forms of
activity, particularly resistancdor strength) training, may also assist glucasuptake into

muscles, reducing blood sugar levels

Finally, the quantum of phgical activity recommended foprimary andsecondary
prevention of diabetes appears to be similar tar slightly greater thanthat
recommended br the prevention of other chronic diseass, namely 15210
minutes/week There idxowever, some evidence thaglucose metabolism is best
regulated with physical activity/exerciselone at least several times per week’ and the
ESSA statement recommends no more than two consecutiveydavithout activity >’
SomeDiabetes Prevention Programeecommend activity every day, with #otal of 210(7

x 30) minutes of moderate intensity activitgvery week
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PHYSICAL ACTIVITY AND CANCER

Thelnternational Agency for Research o@ancer IARCgstimates that around a quarter

of all cancer incidence is attributable to obesity and a sedentary lifestjteThe main

focus in thissection is on evidence riating to the role of physical activity in thgrimary
prevention of cancer risk in populatiorstudies. Given the increasing evidence in the area
of tertiary prevention, however, a short section on the role of physical activity omealth

outcomes among those with canceis also included

Breast Gncer

More than 90 studies have examined some ass of the association between physical
activity and breast cancer About half used a cohort (longitudinal) design, and the
remainder reported data from caseontrol studies® One metaanalysishas
demonstrated a 23% reduction in risk among young adutimen who were active,
compared toinactive*® Other recent systematic review$havedemonstrated a greater
risk reduction amongst postmenopausal women, with study estimates of reduced risk
ranging from 2080% A further analysis of the same datshowed a 6% reduction in risk
for each additional hour of physical activity per weekvith a smaller risk reduction for
pre-menopausal women®’ Overall, theUS review reported a median 20gduction in

risk across studieSwhile a more recent review reported anedian RRR 025%°

There is some evidence of a dogesponse relationship between physical activity and
breast cancer incidence, witlmost studies suggesting thabne hour of activity per day
confers greater risk reduction than 30 minutes per dawynd that the significantrisk

reduction occurs in the range of 4 hours of moderatevigorous physical activity each

week.! The role of lower intensity activity, such as household tasks, is not yet clear.

There has been substantial interest ithe question o whether physical activity
participation is necessary across the lifeourse to reducebreastcancer risk The most
recent evidence suggests that physical activity seems beneficrahll decades of lifdout
may be more protective against breast cancen post-menopausal women® This

suggests that the biological mechanism may involwdanges in oestrogen or

21
Finalreport for the Department of Healti&ugust2012



progesterone metabolism The protective relationshipsetween physical activity and
breast cancer appeato be similar across populatiorsubgroups,andin studiesfrom
different countries. Researchers havalsobeen concerned about the potential
interaction between obesity and the relationship between physical activity and breast
cancer. Athough some studies show effect modification bypbesity, several othes

suggest that physical activity is protective at all levels of obesity.

Colon Gincer

Colorectal cancers are excludefrom this section becausehe risk factors for rectal
carcinoma may differ from those for colon cancer alonévore than 25 studies (around
half being cohort studies and half caseontrol studies) haverecently assessed the
relationships between physical activity and colon canckrbout three-quarters of these
show consistent associationswith an overall median isk reduction of 30%, in the most
active compared to the least active groups.The relative risk reduction may be slightly
greater in data from case control studies, around 30%, compared with just over 20% risk

reduction in cohort studies’

A recentreview suggested slightly smaller effect§pooled RRR20% in ran, 14%mn
women), but still a clearly significant and protective association with physical activity
The protective effect of physical activity was found to bendependent of obesity,
hormone replacementtherapy, diet or family history. Théiological mechanisms for the
protective role of physical activityon colon cancerare thought to include the effects of

activity onadiposity, insulinresistance, immune function, inflammation andytokines**

A recent review of 8 studies among Japanese populatiofaind consistent evidenceof a
graded relationshipbetween increasing physical activity anceduced risk ofcolon cancer
(and a weak or no relationshipvith rectal cancer$.*” Therewas clear evidence across
studies of a doseresponse relationship, with preventive benefit starting at 4 hours per
week of moderatevigorous intensity physical activity.The threshold for benefit is
variously described, typically ranging from 280 MET.hous per week, which equates
with about 60 minutesof daily moderatevigorous physicahctivity. Greater intensity of
activity has been shown to bassociated with loweredcolon cancer mortality risk*
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Rectal Gincer

Both earlier systematic review4** the US reportand more recent reviews"® have
reported equivocal findings on the relationship between physical activity and rectal
cancer, with mae than half of all studies shoing no association These data indicate
that no preventive recommendation an be made at this stage for physical activity and

rectal cancer

Prostate Gancer

More than 25prospective cohortstudieshave examined the association between
physical activity and prostate cancerThe esults are inconsistent, with around 60%
reporting a protective effect,and theremainder showng no effect, or a slight increase in
risk among the physically activé A more recent systematic review of 33 studies reported
a small consistent reduction in prostate cancer risk, of the order of 10%, inntioest
compared tothe least active?’ Despite this reviewit is stilltoo early and the effects too
small to make definitive recommendations on prostate cancer prevention, given the

evidence to date.

Lung Gncer

More than 15 cohort studies and 6 casentrol studieshaveshown a median risk
reduction of 2024% for developing lung cancer in the physically active, companaith
inactive adults’ These relationshipsre similarin men and women.Concerns have been
expressedabout residual confounding by smoking statugyut the associations remained
after stratification by smoking status Further efforts to control for residual confounding
include stratification by cancer subtype, anfbr types of lung cancer not reléed to
smoking (adenocarcinoma, n=3 studi§s Overall, there is @rotective effect of physical
activity of 20:30% risk reductionAs the biological mechanisms are not knowriurther
work is needed befoe clear public health recommendationfor the role of physical

activity on lung cancer risk can be made.
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Endometrial Gancer

There are a few studies of physical activity and endometrial cancer, with a recent review
reporting data from 15 studies, around half of which used a cohoksign! Themedian
risk reduction among those who were active, comparedith the inactive, was 27%, which

was maintained when adjusted foBMI and postmenopausal hormonatherapy.

Ovarian @Gncer

A metaanalysisto explore the relationship between physical activity and ovarian cancer
concludedthat there isa 19% pooled or average risk reduction among the physically
active, compared with the inactive’® Most of the included studieswere case control

desigrs. The results were not influencd by BMI or oral contraceptive us.

Pancreatic @ncer

Ten studies were identifiedn the US report of which 8 used a cohort desigh.Only half

of these adjusted for BMI, and the relative risk reduction varied by whether they adjusted
for BMI or not, & well as bystudy design. Baoand Michaud(2008) alsoassessed the
evidence, and suggested that total and leisure tinghysical activitywere not related to
pancreatic cancerput that there might be a small protective association with
occupational activty; this review concluded there was insufficient evidenc®. In

summary, reviews indicate that the evidence base is too early in development, and BMI
should be adjusted for as a potential confounder, before any recommendati@made

about physical actiity and pancreatic cancer.
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Summaryof the Primary Prevention Evidence for Cancer

The observational study evidence for physical activity in the primary prevention of cancer
is strongest for colon and breast cancer; epidemiological studies show a consistent
moderate inverse association between physical activity atliese cancer outcomes. The
data are summarised as suggesting tha0-30 MET.hoursveek of activity are required

for cancer pevention, which can beexpressedvaryinglyasa 6090 minutes of moderate
intensity, or 30-60 minutes of vigorous activity on most days each weelcross studies,
the risk reductionis around 30%or colon cancerand around 20% for breast cancer. There
is some evidence of a dose response relationshipewer studies have been conducted

for other cancers, but for lung, endometrial and ovarian cancer, there is suggestive
evidence of areduced risk among people who are physically active, khis reductionis

of a smaller magnitude than for colon or breast canceDespite agrowing number of
studies, the evidence is mixed for rectal or prostate cancer risk, and there are too few

studies to assess the role of physical activion cancers at other sites.

Tertiary Prevention z Physical Activity Among People with Existing Cancer

Although the main focus here is on primary prevention, in light of the developing
research interest, especially in Australia, a brief summary of #sadence that physical

activity has benefits for people who already have some forms of cangsrincluded.

As might be expected of research in an emerging field, methodological limitations make
it difficult to draw firm conclusions about the efficacy or effectiveness activity
interventions for cancer survivors®®? Although there is little information about an

optimal volume of activity,the Nurses Health Studyresearchers havedentified that 3-9
METhours/week of physical activitys associated with a reduced cancer recurrence and
reduced allcause mortality>® For breast cancer patients, the quantum of physical activity
recommended in theUS guidelines appears to bsufficient to reduce morbidity and
mortality.> Evidence also exists for colon cancer patients, with increased survival among

patients who completed at least 18 EThours/week>>>°
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A summary metaanalysis bySchmitzin 2005includedresults from 22 controlled trials®’
Activity was associated witha range of outcomesn cancer patients, including increased
fithess, muscle strength (from resistance training), quality of life measures, anxiety
measures and selésteem®’ The effectswere greaterin people whowere overweight or
obese. Therewere also strong effects on quality of life indicators, and nearly half the
trials showed an impact on cancerelated fatigue. Although doseresponserelationships
are not clear most agreethat a recommendation of150 minutes/week of physical activity
is appropriate for cancer survivors’® Sudies with more rigorous designs are now

required to advance tlisfield.
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PHYSICAL ACTIVITY AND MUSCULOSKELEDADITIONS

The most canmon musculoskeletalconditions include osteoarthritis and osteoporosis,
which, while more prevalent in older people, are relevant for aduléged 1864 years as
they often start to develop in midage. Commorbiological precursorsancludereduced
muscle strength and mass, aneducedbone mineral density (BMD).Common

outcomes include reduced functionl status, and falls and fractures

Both aerobicactivity, and resistance training (RT) contribute to bone and muscle health,
but in different ways. Aerobic activity, such as that underpinning the majority of physical
activity guidelines (eg 150 minutes of moderate intensity activity per week) has benefits
in the musculoskeletal health area, independent @fhether other forms of activity are
undertaken. Resistance training progressive muscle strengthening activitigan

however increase muscle strengttand muscle massandimprove bone mineral density

It may also improve cardigespiratory fitness, whichhasother chronic disease

prevention benefits. Flexibility-type activities are of less clear benefit.

In this sedion, relationships between physical activity and osteoarthritis, bone mineral
density, and falls and fractures are considered. The specific risks for osteoporosis are not

included, as this condition is not commonly diagnosed in people under 65 yeafsge.

Osteoarthritis

Osteoarthritis (OA) is the most common musculoskeletal disorder and the leading cause
of pain and disability in Australid It affects 7.8% of the populatiorand contributes
substantially to the overall burden of diseas®:®* Riskfactors for OAincludebeing

female, andoverweight or obese. There is also an increased risk in those with previous

joint injury, and thebenefits of physical activity are less clean this group.

There is some evidencdtom casecontrol studies, some cross sectional studies, and a
few cohort studies that physical activityhasa protective role in reducing the incidence of
OA Results from the Australian Longitudinal Study on Women's Health show an inverse

association between both leisurdime activity and walkingand incident OA.
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A minimum of 75150 minutes of moderatentensity activity, or 10200 minutes of
walking per week, was associated with decreased reports of arthritis over 6 years in
women.®? A systematic reviewof 12 studiedias confirmedthe potential role of physical
activity in OA prevention, especiallyfor low impact physical activity: Higher impact
activities, with the confounding element of increased joint injury, may actually increase
OArisk; this is pobably true for activities such as most types of football, basketball and

other high impactsports, which may particularly influence hip and knee arthritis risk.

The role of activity in the management of OA has been studied in numerous randomised
controlled trials, mostly in people with OA of the kneeMost of these have focused on
improving stability of joints, range of movement, aerobic fitnesand weight
managementin order to decrease pain and disabilityAlthough functional status and
quality of life outcomes are consistently reported, there is little evidence of effects of
physical activity on biomarkers (measures of inflammation) or on radiological
progression of arthritis. There have been few trials of resistance training in people with

arthritis.

Despite the accumulating international evidence suggesting that aerobic exercise is
effective in reducing symptoms of OA of the knee, and to a lesser degree of the liig,
heterogeneity of study designs makes it difficulio specify the requiredamount of

activity for optimal benefits. Thereis also ebehavioural challengen these studies,
because it is necessary tmaintain physical activity levels to see effects, and behavioural

adherence is difficult to achieve ipeople with arthritis.®*

The2008US guidelines report recommended that individuals with OA engage in
moderate-intensity, low-impact activities such as walking, cycling or water exercise, 3 to
5 times per week for 30 to 60 minutes per sessidriThere is no evidence that regular
moderate-intensity physical activity worsens arthritis in general populations without pre

existing joint disease or other risk factors

Among other inflammatory musculoskeletal conditions, rheumatoid arthritis is also quite
common, more so among women; the evidemoon physical activity and rheumatoid

arthritis is mixed, and no clear recommendation is possitffe
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Bone Mineral Density

Theeffects of physical activity onbone mineral density BMD) have been widely
investigated. Both weight bearing endurance activit and resistance trainingmprove
BMD, by slowing the agerelated decline in BMD in the spine and hig:he evidence
comes from a plethora of RCTs, with summary meamalytic evidence availablé.Most
RCTs (10/18pveshown a significant increase in lumbar spine BMD, but fewer studies
have investigated theeffects of BMD inthe femoral neck or whole femur Few studies
have compared enduranceral resistance trainingactivity, but where these studies have
made the comparisonpoth modalities seemto be protective. The exact dose response

relationship between activity and BMD is not yet clear.

Functional Status and Falls Rsk

In the whole population, regular moderateantensity physical activity is associated with
improved qudity of life, maintained functional status, reduced symptoms of disability,
and improved capacity to participate in activities of daily livif§*®®> These benefits
(‘global functional measurey are consistent across studies, and generalizable tdle
populations, especiallwith increasing age.There is evidence of a dosesponse
relationship, based on volume of physical activity, and overall, among those that are
active, there is around a 30% reduced risk of developing functional stdinstations,

comparedwith those who remain inactive.

Most of the research on functional status and falls risk has been conducted with people
over 65 yearof age. Numerous studies have shown thatlpysical activitycontributes to
maintained or improved functional satus byincreasing lower limb muscle strength,
which reduces falls risk®®® One metaanalysis has examined studies of physical activity
alone, and suggested a 30% reduced risk of falls among thege were active, compared
with the inactive®” Multi-component intervention studies as well as studies involving
only physical activity and balance training and strengthening activityave also shown
benefits in terms of falls prevention Evidence on thesffects of interventions on balance

is howeve controversial, as few studiefiave specificallyexamined this outcome.®®
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Fractures

There is consistent evidencérom longitudinal epidemiological studieshat physical
activity reducesfracture-related risksin people with osteoporosis especiallyfor fractures
of the proximal femur. Overall, there isa 2.5 fold increase in riséf hip fracturein the
least active,comparedwith the most activegroups.! There is a volume gradient, with the
minimal amount ofactivity typically expressed as94.9 MET.hourgweek, or 4 or more
hours of walking per week There is mixed evidence regarding vertebral fracture risk,

and some evidence for reduction itany fracture risk.

Studies suggesthat the preventive benefit is not different for population subgraips,
such as bysex, even though osteoporosis is much more common among women.
Although the associationbetween physical activity and reduced fracture risk
consistent, the causal mechanisms are not yet describetdaboratory studies suggest
that bone adaptation to mechanical load is dose dependent, but in human studies, the
doseresponse evidence is still mixel Increases in physical activity, among those who
were inactive, seem to be protective, conferring twofold reduction in risk for those

adopting regular activity®

Summaryof the Evidence for Musculoskeletal Conditions

In summary there appear to be independent protective roles for boteight bearing
physical activiy andresistance and muscle strengthening activitiemn osteoarthritis,

bone mineral density, functional status, and risk of falls and fractures. Many of these
effects are mediated through muscle and bone metabolism, but are also likely to involve
neuromuscular mechanismsThe evidence suppodthe current US activity guidelines,
which include both aerobic activity, and strength training activity on at least two days

each week.

30
Finalreport for the Department of Healti&ugust2012



REFERENCHESart 1.1)

1. U S Department of Health and Human Services. Physical Activity Guidelines Advisory
Committee Report. Part G. 2008. écessedJune 2012om:

2. Nocon M, Hiemann T, MulleRiemenschneider FThalau F, Roll S, Willich SAssociation of
physical activity with alcause and cardiovascular mortality: A systematic review and meta
analysis Eur J Cardiovasc Prev Rehal@008;15:239246.

3. Lollgen H, Bockenhoff A, Knapp G. Physical activity anetalise mortality: An updated
meta-analysis with different intensity categoriesint J Sports Med 2009;30: 213224.

4.  Woodcock J, Franco OH, Orsini N, Roberts |. Nogorous physical agvity and allcause
mortality: Systematic review and metanalysis of cohort studieslnt J Epidemiol 201140:
121138.

5. Brown WJ, McLaughlin D, Leung J, McCaul KA, Flicker L, Almeida OP, Hankey GJ, Lopez D,
Dobson AJ. Physical activity and -athuse motality in older women and menBr J Sport
Med. 201246: 664-8.

6. Samitz G, Egger M, Zwahlen M. Domains of physical activity andalke mortality:
systematic review and doseesponse metaanalysis of cohort studies. Int J Epidemid011;
40(5): 13820400.

7.  Andersen LB, Schnohr P, Schroll M, Hein Al-cause mortality associated with physical
activity during leisure time, work, sports, and cycling to worlérch Intern Med. 2000160:
16211628

8. Powell KE, Thompson PD, Caspersen &lJal. Physical activity and the incidence of
coronary heart disease. Ann Rev Public Healll987; 825387.

9. Berlin J, Colditz GA. A metmalysis of physical activity in the prevention of coronary heart
disease. Am J Epidemial990; 13261228.

10. Brown WJ, Burton NW, Rowan PJ. Updating the evidence on physical activity and health in
women. Am J Prev Med2007, 335): 404411

11. LiJ, Siegrist JPhysical activity and risk of cardiovascular diseagenetaanalysis of
prospective cohort studies Int JEnviron Res Public Healtt?2012; 9(2)391407.

12. Lee DC, Sui X, Ortega FB et al. Comparisons of leisome physical activity and
cardiorespiratory fitness as predictors of atause mortality in men and womenBr J
Sports Med. 2011; 45(6904-510.

31
Finalreport for the Department of Healti&ugust2012



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Wen CP, Wai JPM, Tsai MK, et al. Minimum amount of physical activity for reduced
mortality and extended life expectancy: a prospective cohort study. Lanc@011;
378(97B): 12441253.

Lavie CJ, Church TS, Milani RV, Earnestl@ipact of physical ativity, cardiorespiratory
fithess, and exercise training on markers of inflammatiod Cardiopulm Rehabil Pre2011;
31(3):137145.

Lawler PR, Filion KB, Eisenberg MEfficacy of exercisébased cardiac rehabilitation post
myocardial infarction: A systematic review and me&nalysis of randomized controlled
trials. Am HeartJ. 2011; 162(4%71584.

Davies EJ, Moxham T, Rees K. et al. Exercise based rehabilitation for heart failure. Cochrane
Database Syst Re2010;14(4). CD003331.

Goldstein LB. Physical activity and the risk of stroke. Expert Rev NeuratB84.0;10(8)
12631265.

Kahn SR, Shrier |, Kearon C. Physical activity in patients with deep venous thrombosis: A
systematic review. Thromb Re008; 122(6)763-773.

Warburton DER, Charlesworth S, Ivey A, Nettlefold L, Bredin SSD. A systematic review of
the evidence for Canada's Physical Activity Guidelines for Adults. Int J Behav Nutr and
Physical Activity, 2010; 7. doi: 10.1186/%868-7-39.

Hamer M, Ingle L, Carroll S, StamatakisBhysical activity and cardiovascular mortality risk:
possible protective mechanism® Med Scéport Exerc 2012; 44(184-88.

Diabetes Prevention Program Research Group. The Diabetes Prevention Program (DPP):
description of lifestyle intervention. Diabetes Care 2001; 25(22)652171.

Pan XR, Li GW, Hu YH.a Effects of diet and exercise in preventing NIDDM in people with
impaired glucose tolerance. The Da Qing IGT and Diabetes Study. Diabetes Care, 1997;
20(4):537544.

Tuomilehto J, lindstrom J, Eriksson JGtal. Prevention of type 2 diabetes mellis by
changes in lifestyle among subjects with impaired glucose tolerance. New Engl J N2601;
344(18):13431350.

Ramachandran A, Snehalatha C, Mary S. et al. The Indian Diabetes Prevention Programme
shows that lifestyle modification and metformin prgent type 2 diabetes in Asian Indian
subjects with impaired glucose tolerance (IDPB. Diabetologia2006; 49(2):289-297.

Diabetes Prevention Program Research Graupnowler WC, Fowler SE et alenyear
follow-up of diabetes incidence and weight loda the Diabetes Prevention Program
Outcomes Study. Lance009;374(9702):1677- 1686.

32

Finalreport for the Department of Healti&ugust2012


http://apps.webofknowledge.com.ezproxy2.library.usyd.edu.au/full_record.do?product=WOS&search_mode=MarkedList&qid=24&SID=P1Pljpc722kkGbEccfH&page=1&doc=1&colName=WOS
http://apps.webofknowledge.com.ezproxy2.library.usyd.edu.au/full_record.do?product=WOS&search_mode=MarkedList&qid=24&SID=P1Pljpc722kkGbEccfH&page=1&doc=1&colName=WOS
http://apps.webofknowledge.com.ezproxy2.library.usyd.edu.au/full_record.do?product=WOS&search_mode=MarkedList&qid=24&SID=P1Pljpc722kkGbEccfH&page=1&doc=1&colName=WOS

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Li G, Zhang P, Wang J. et al. The lé¢agn effect of lifestyle interventions to prevent
diabetes in the China Da Qing Diabetes Prevention Study: 2 follow-up study. Lancet
2008; 371 (9626)t7831789.

Hordern MD, Dunstan DW, Prins JB, Baker MK, Fiatar@iegh MA, Coombes JS. Exercise
prescription for patients with type 2 diabetes and prdiabetes: a position statement from
Exercise and Sport Science Auatra. J Med Sci Spar2012; 12531.

Neville L, Bauman A. Seakported risk factors and management strategies used by people
with diabetes mellitus identified from the 1997 and 1998 NSW Health Surveys. NSWdubl
Health Bulletin 2004; 15(4)57-62.

Thomas D, Elliott EJ, NaughtdBA. Exercise for type 2 diabetes mellitu€ochrane
Collaboration: Metabolic and Endocrine Disorders Graupublished Online: 22d 20009.
doi:10.1002/14651858.CD002968.pub

Vepsalainen T, Soinio M, Marniemi J. et Bhysical activity, higksensitivity Creactive
protein, and total and cardiovascular disease mortality in type 2 diabet&abetes Care
2011; 34(7t4921496.

Chimen M, Kennedy A, Nirantharakumar,l®®ang TT, Andrews R, Narendran What are
the health benefits of physical activity in type 1 diabetes mellitus? A literature review.
Diabetologia 201255(3):542551.

Stensvold D, Nauman J, Nilsen, Wislgff U, StgrdahlSA, Vatten L Even low level of
physical activity is associated with reduced mortality among people with metabolic
syndrome A population based study (the HUNT 2 study, Norway). BMC M&611; 9.

Tjgnna AE, Nilsen TIL, Stgrdahl SA, Vatten Lsl®¥i U. The association of metabolic
clustering and physical activity with cardiovascular mortality: The HUNT study in Norway. J

Epidemiol Commnity Health. 2010; 64(8): 69695.

Katzmarzyk PT, Lear SA. Physical activity for obese individuals: a syste review of
effects on chronic disease risk factors. Obesity R&p12; 13(2): 9B05.

Vainio H, Bianchini F, International Agency for Research on Cancer. Weight control and
physical activity. Lyon: IARC Press; 2002.

Lagerros YT, Hsieh SF, Hsieh €R@ysical activity in adolescence and young adulthood and
breast cancer risk: a quantitative review. Eur J Cancer Prev. 2004; B(P).

Monninkhof EM, Elias SG, Vlems FA, vam d@iwelll, Schuit AJ, Voskuil DW, van Leeuwen
FE. Physical activity and bast cancer: a systematic review. Epidemi@007; 18(113757.

33

Finalreport for the Department of Healti&ugust2012


http://onlinelibrary.wiley.com/o/cochrane/clabout/articles/ENDOC/frame.html
http://onlinelibrary.wiley.com/o/cochrane/clabout/articles/ENDOC/frame.html

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Friedenreich CM.Physical activity and breast cancer: review of the epidemiologic evidence
and biologic mechanismsRecent Results Cancer Re2011; 188: 1239.

Neilson HK, Friedenreic&M, Brockton NT, Millikan R@hysical activity and
postmenopausal breast cancer: proposed biologic mechanisms and areas for future
research Cancer Epidemiol Biomarkers Pre2009; 18(1): 217.

Harriss DJ, Atkinson G, Batterham At al Lifestyle factors and colorectal cancer risk (2): a
systematic review and metanalysis of associations with leisus#me physical activity.
Colorectal Dis2009;11(7)689-701.

Slattery ML, Edwards S, Curtin K, Ma K, Edwards R, Holubkov R, SchaffeimBical activity
and colorectal cancer. And Epidemiol. 2003; 158(321424.

Pham NM, Mizoue T, Tanaka K. et &hysical activity and colorectal cancer risk: an
evaluation based on a systematic review of @emiologic evidence among theapanese
population. JpnJ Clin Oncol2012; 42(1)-23.

Laukkanen JA, Rauramaa R, Méakikallio TH, Toriola AT, Kurl S. Intensity of l¢isure
physical activity and cancer mortality in men. Br J Sport M&1145(2). 125129.

Lee IM, Manson JE, Ajani U, fenbarger RS, Jr., Hennekens CH, Buring JE. Physical activity
and risk of colon cancer: the Physicians' Health Study (US). Cad@zarses Controll997;
8(4): 568-74.

Lee KJ, Inoue M, Otani T, Iwasaki M, Sasazuki S, Tsugane S. Physical activity arfd risk o
colorectal cancer in Japanese men and women: the Japan Public Health Cerdeed
prospective study. Cancer Causes Contra007; 18(2)199209.

Spence RR, Heesch KC, Brown WJ. A systematic review of the association between
physical activity and colagctal cancer risk.Scand J Medsci Sports209; 19 (6)764-781.

Liu YP, Hu FL, Li DD. et &loes physical activity reduce the risk of prostate cancer? a
systematic review and metanalysis Eur Urol 2012; 60(5): 1029044.

Olsen CM, Green AC, Whiteman DC, Sadeghi S, Kolahdooz F, Webb PM. Obesity and the risk
of epithelial ovarian cancer: a systematic review and medaalysis. Eud Cancer 2007;
43(4):690-709.

Bao Y, Michaud DS. Physical activity and pancreatic canckr Assystematic review.
Cancer Epidemiol Biomarkers Pre2008; 17(10): 262682.

Schmitz KH, Holtzman J, Courneya K&al. Controlled physical activity trials in cancer
survivors: a systematic review and metanalysis. Cancer EpidemiBiomarkers Pre. 2005;

14(7):158895.

34

Finalreport for the Department of Healti&ugust2012



51. Spence RR, Heesch KC, Brown WJ. Exercise and cancer rehabilitation: A systematic review.
Cancer Treat Re\2010;36(2):185194.

52. Davies NJ, Batehup L, Thomas R. The role of diet and physical activity in breast, colorectal,
and prostate cancer survivorship: a review of the literature. BrCancer2011105 S52573.

53. Holmes MD, Chen WY, Feskanich D, Kroenke CH, Colditz GA. Physical activity and survival
after breast cancer diagnosis. JAMAR005; 293(20)247986.

54. BeasleyJM, Kwan ML, Chen Wt al. Meeting the physical activity guidelines and survival
after breast cancer: findings from the after breast cancer pooling project. Breast Cancer
Res Treat2012131(2)637-643.

55. Meyerhardt JA, Giovannucci EL, Holmes MD, Cian Chan JA, Colditz GA, Fuchs CS.
Physical activity and survival after colorectal cancer diagnosi€lihOncol. 2006; 24(22):
352734.

56. Meyerhardt JA, Heseltine D, NiedzwiecKi, et al. Impact of physical activity on cancer
recurrence and survival in patients with stage Il colon cancer: findings from CALGB 89803.
JClinOncol. 2006; 24(22B53541.

57. Schmitz KH, Holtzman J, Courneya KS, Masse LC, Duval S, Kane R. Contrgigchaph
activity trials in cancer survivors: a systematic review and metaalysis. Cancer Epidemiol
Biomarkers Prev. 2005; 14(7)58895.

58. Speck RM, Courneya KS, Masse Doival S, Schmitz KHAn update of controlled physical
activity trials in cancer stvivors: a systematic review and metanalysis. J Cancer Surviv
2012; 4(2)87-100.

59. Access Economic®ainful Realities: The Economic Impact of Arthritis on Australia in 2007
Sydney: Arthritis Australia; 2007.

60. Bosomworth NJ. Exercise and knee ostadhritis: benefit or hazard? Can Fam Physician
2009; 55(9): 87878.

61. Bennell KLHinman RS. A review of the clinical evidence for exercise in osteoarthritis of
the hip and knee.J SciMed Sport. 201114(1)4-9.

62. HeeschKC, Brown WJ. Do walking and leisdime physical activity protect against
arthritis in older women?J Epidemiol Community Healt2008;62(12): 10881.

63. Kuther, G.Exercise therapy in rheumatoid arthritis: a systematic reviewktuelle
Rheumatologe 2010; 35(6): 36374.

35
Finalreport for the Department of Healti&ugust2012



64.

65.

66.

67.

68.

69.

Barreto PD. Exercise and health in frail elderly people: a review of randomized controlled
trials. Eur Rev Aging Physical ActiviB009; 6(2): 77.

Paterson DH, Warburton DER. Physical activity and functional limitationsléer adults: a
systematic review related to Canada's Physical Activity Guidelines. Int J Behav Nutr Physical
Activity. 2010; 7. doi: 10.1186/14685H8-7-38.

TiedemannA, Sherrington C, Close JCT, L@R. Exercise and Sports Science Australia
Position Satement on exercise and falls prevention in older people. J Sci Med Spa&l2
14(6) 489-495.

Campbell AJ, Robertson M(Rethinking individual and community fall prevention
strategies: a metaregression comparing single and multifactorial interventies. Age
Ageing. 2007; 36(6):656-62.

Howe TE, Rochester L, Neil F, Skelton DA, BallingeEx&rcise for improving balance in
older people. Cochrane Database of Systematic Revie2@l 1{11)doi:
10.1002/14651858.CD004963.pub3

Garber CE, Blissmer Bgschenes Met al. Quantity and quality of exercise fordeveloping
and maintaining cardiorespiratory, musculoskeletal, ancheuromotor fitness inapparently
healthy adults: guidance forprescribingexercise. MedSci Sport Exerc201143(7):1334
1359.

36

Finalreport for the Department of Healti&ugust2012



1.2 EVIDENCE ON THE PSYCHOSOCIAL BENEFITS OF PHYSICAL ACTIVITY

The potential psychosocial benefits of physical activity include (1) a reduced risk of poor

mental health, eg symptoms of anxiety or depressioand (2) enhanced wellbeing.

BACKGROUND

Poor mental health is a prevalent and significant public health issue in Australibe

2007 National Survey of Mental Health and Wellbeing (SMHWAB) indicated that almost
half (45% or 7.3 million) of Australians aged8%years had a mental disorder at see

point in their life, and that one in five (20% or 3.2 million) met the criteria for a mental
disorder in the previous 12 monthsWith a focus onthe common mental disorders of
mood, anxigly and substance use disorders (ie excluding psychotic and other disorders),
and a 60% response rate, these figures are likelyoe underestimates. TheBurden of
Disease and Injury in Austradiudy indicated that mental disorders constitute the leading
cause of nonfatal health loss in Australia, accounting for an estimated 24% of the total
years lost due to disability. Depression is predicted to become the leading cause of

burden of disease in midand highincome nations by 2030.

Anxiety and mood disorders are the most commmomental disorders among Australian
adults, with 12 month prevalence rates of 14.4% (2.3 million) and 6.2% (995,900)
respectively! Symptoms mayhowever, be at a level thatdoes notmeet the diagnosis of
amental disorder or that requires professional assistance, but can still cause significant
distress. Of those people experiencing at least one of the common mental health
disorders, 46% are at a mild level, 33% moderate and 21% Sdweseyear,1.1 million
adults report experiencing high levels of psychological distress, and 409,000 report
experiencing very high levels of distressSuch distress can exacerbate pexisting

conditions, and increasehe risk of poor physical healthand mental health disorders.
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Good mental health ishowever,not just the absence of a mental health disorder or
psychological distess. TheNational Health Priority Areas Report on Mental Hedé#fines
mental health as the capacity of individuals argtoups to interact with one another and
the environment, in ways that promote subjective welbeing, optimal development and
the use of cognitive, affective and relational abilitie5.Good mental healthalso
encompasses, therefore, aspects such gsality of life, positive affect, subjeate

wellbeing, and social functioning.

Rationale for a RelationshipBetween Physical Activityand PsychosociaHealth

The potential biochemical and physiological mechanisms underlying relationships
between physical activity and mental healtinclude: an mcrease in endorphins
(endorphin hypothesis); changes associated with an increase in core body temperature
(thermogenic hypothesis); changes in central serotonergic systems (serotonin
hypothesis); increased availability of neurotransmitters such as norepéphrine,
dopamine, andserotonin (monoamine hypothesis); enhanced blood flow to brain
regions involved in emotional regulation; disruption of the hypothalamjmtuitary-
adrenocortical axis that regulates endocrine response to stress (HPA hypothesis); and

improved sleep”®

The potential psychological mechanismsicludedistraction or time out from stressful
contexts and negative thoughtsenhanced feelings of control and masterymproved
self-esteem and physical worthand behavioural activation®® Physical activity with
others (supervisors groupsor companions)canprovide opportunities for social
engagement which in turn can provide a sense of belonging and attachment, reduce
socialisolation, and enhance gcial networksto buffer against stressand enhance

coping.
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The Evidence Summarised

The following discussion focuses on the associations between physical actigitg poor
mental healthand psychosocial wellbeing in @rimary preventioncontext (i.e. in

otherwise healthy adults). Studiesof clinical or patient populations, where physical
activity was used as &reatment or managemenbf poor mental health orfor people

with a physical illness, or where results for healthy and clinical populations could not be
differentiated, are not included. It is generally well establishechowever, that the

effects of physical activityon psychosocial wetbeing are greater forthose with mild-

moderate levels of poor mental healtlthan those with no symptoms*®*3

making it
difficult to demonstrate improvementsin mental healthamong thosewho are not
experiencing any mental healthproblems. Evidence was taken from Ae USDepartment
of Health and Human ServiceBhysical Activity Guidelines Advisory Committee Report
Part G. Section 8: Mental Healttand from other systematic, meta analytic, or

comprehensive narrative reviews.

39
Finalreport for the Department of Healti&ugust2012



PHYSICARCTIVITY ANIBNXIETY

TheUS Department of Health and Human ServicBsport conclusion wasthat the
evidence from a smalhumber of nationally representative and populatio#nased cross
sectional and prospective cohort studies suppcoet regular physical activityasprotective
against the onset of anxiety disorders and symptomd.he report cited an Australian
prospective population-based study which found that he odds of developing any anxiety
disorder were reduced by an average of 53% amdhgse who reported more than 3
hours per week of vigorous physical activity comparasith those reporting no activity.**
The effect was however, not statistically significant, in part dueo the small number of
participants who developed an anxiety disorderResults were also cited from a German
study that indicatedstatistically significant 48% lower odds of developing any anxiety

disorderamong regularly active young adultsomparedwith those reporting no activity.

The US Report concluded that evidence from RCTs indicated that participation in physical
activity programs reduces anxiety symptoms in healthy adults. The effect of exercise
compared to control conditions was 0.40SD (40 caparisons; 95% CI 0-27%3)° Just

over half the trials used moderate to vigorous intensity activity with a frequency of 3 or
more days per week. The magnitude of anxiety reduction was weakly correlated with

the magnitude of fitness increaser£0.24) after adjusting for sample sizeThere was an
absence of evidence from prospective cohort studies or RCTs that examined whether

effects varied by type, timing or intensity of physical activity.

We identified one additional review for this report Conn et alintegrated data from 19
reports (published and unpublished studies 192®08) and 3,289 participantsto conduct
ameta-analysis o the relationship between physical activity and anxiety outcomes in
healthy adults!® Studies thatincluded some form of psychological treatmentvere
excluded,so as to focus on the anxiolytic effects of physical activitylypes of physical

activity varied from walking to supervised aerobic training/exercise prescription.
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Theoverallaverage effect of physical activity on anxiety outcomes for studies compay
physicalactivity and control groups was statistically significant, but smad<£0.22, 95% CI
0.320.41; k=15), with significant heterogeneityThe average effect size across studies of
pre/post physical activity differences was also smatl<0.29, 95% CI 0.10040; k=17).
Significantly larger (but still modest) improvements in anxiety were demonstrated

among studies with larger sample sizes (vs. smaller; p=0.001), and in studies with random
allocation of participants to experimental and control condions (vs. norrandom

allocation; p<0.001).

Although some results should be interpreted with caution because of the low number of
comparisons, theevidencesuggested greater effects for: single focus physical activity
interventions (vs. activity in conjaction with other behaviours; p=0.001); programs
delivered to individuals (vs. group; p=0.028), supervised activity (vs. unsupervised;
p<0.001), and programs of moderathigh intensity activity (vs. low intensity; p=0.048).
Effects did not vary by the wekly duration (minutes/week) or the overall dose

(minutes/session x number of sessions) of physical activity.
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PHYSICAL ACTIVITY AND DEPRESSIVE SYMPTOMS

Theconclusion of theUS Department of Health and Human Services repeoras that
population-based prospective cohort studies provide substantial evidence that regular
physical activity protects against the onset of depression symptoms and major
depressive disorder, but that evidence was insufficient to make conclusions about
bipolar disorder and other mood disorders. Results from 28 prospective cohort studies
demonstrated that the average odds of symptoms were approximately 28% lower
among activethan inactive people before adjustment for depression risk factors
(OR=0.&7, 95% CI1 0.8®277) and 13225% lower after adjustment foiactors such asage,
sex, education, income, smoking, alcohol use, chronic conditions and other psychosocial
variables (OR=0.82, 95%CI 0{¥.86). Protective effects were not limited to studies vth
self-rated symptoms assessed by questionnaire; studies that used a clinical diagnosis

indicated an average 30% reduction in incident cases (OR=0.71; 95% ©OIT/{1

The US report als@oncludedthat RCT results indicatethat participation in physial
activity programs reduces depression symptoms in healthy adults. The average effect of
exercise compared with a control condition was 0.35SD (7 studies; 95% CIDBEY
Prospective and RCT data indicated that moderate and high levelsacivity similarly
reduced the odds of incident depression compared with low leved$ activity, which in
turn were more protective than very low levels of activity or inactivity. People doing the
US recommended levels of activity (moderate intensity aeiiy for a minimum of 30
minutes/day on five days, or vigorous intensity activity for 20 minutes on 3 days/week)
had a more favourable odds reduction (OR=0.77, 95% CIH0.82) than those who did

not (OR=0.84, 95% CI 0.84, 95%C|-0.88), after adjustment for other risk factors? It
was not possible to determine lhe minimal or optimal level of physical activityput the

report stated that an increase in physical fithess not required.

We identified four additional quantitative reviews including two metaanalyses, that
examined the relationships betweermphysical activity and depressive symptom®#\zar et
al.*reviewed studies of physical activity and depressive symptoms in young women
(aged 1835 years) Eight observational studies with noselinical samples (published 1997
2007)were identified (see Tabk 11). Six of the severcross sectional studies showed a
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significant inverse association. Thane prospective studywas over ~15 years and
demonstrated an inverseassociation between engagng in team sports andor regular
training (>2 times/week) whileat university and self-reported physiciandiagnosed
depression in theprevious 10 yearsafter adjustment for other factors including current
activity level(adjusted odds ratio = 0.8, 95% confidence limits 065 0.83, p < 0.0001)
There was also an irerse association with symptoms of psychological distress in the past
month (age adjusted OR = 0.66, 95% CL @58, p<0.0001) The oty intervention study

(6 week pre/post)demonstrated asmallinverse association between aerobic exercise

and depressive symptoms (effect size = 0.37), and association for anaerobic exercise

(weight lifting) ; no information on activity dose was provided.

Table 11: Summary of selected reviews showing the numbeof studies in each that
reported significant associations between physical activity and
psychosocial wellbeing?

Azaretal., | Bize etal., 2007 Gerber et Puetz, Teychenne et al.,
201%° al., 2009° 2006 2008"

Study type Quantitative Quantitative Quantitative Meta- Quantitative review

review review review analyses

Psychsocial | Depressive Vitality, mental Stress Feelings of | Depressive symptoms

Wellbeing symptoms health, social induced energy and

indicators (young functioning complaints fatigue

women only)
Number of 9 12 15 0 35
H , C
studies’ XS 6/7 XS 5/6 XS 7112 | XS 77 XS 9/9
P 11 P 2/2 P 3/3 P 3/3 P 7/10
EXP 1/1 RCT 3/4 RCT 7/14
EXP 3/4

@ Studies assessing only perceived health or physical functioning excluded.

® XS=cross sectional; P=prospective; RCT=randomised controlled trial, EXP=intervention with non or

undefined randomisation
¢ Fractions indicate proportion of studies with a significariieneficialassociation.

4 As someresearcters reported both crosssectional and prospective results, the number of unique studies
is counted.
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Teychenne et al'/identified 27 observational and 40 intervention studies (published
<2007) on physical activity and depressive symptom®f those with nonclinicalsamples
and excluding thosethat focussed on older adult©r with mean participant age >65
years all 9 cross sectional, 7 of 10 prospectjand D of 18 intervention studies
demonstrated a significant inverse association (see Taldl. Among the progective
studies, the lowest doses of activity associated with a significantly lower level of
symptoms included 2 hours/week of light to moderate intensity leisure and domestic
activity, an increase of at least 60 mins/week of moderatggorous intensityactivity
(inactive and low active women);-2.5 hours/week of moderate intensity activity, 1
hour/week of vigorous intensity activity (women), and-3 times/month of vigorous
activity. The three prospective studies thatlid not show a significant associabn
provided only limited information on activity dose, wittone assessing frequencyer
week, and theother two assessing'regular exercisé with frequency and duration not

specified.

Among the intervention studies, only three had information on effect size: two indicated
a small effect (0.23, 0.3) and one indicated a moderate effect (0.The lowest doses of
physical activity associated with a significant decline in depressive symptowere a total
weekly duration of 1 hour (2 sessions) of moderatggorous activity (sedentary women),
1.62.25 hours (B sessions) of light to moderate activity (men), 1.3 hottss hours (34
sessions) of moderate to vigorous activity, 2.5 hours (5 sems) of moderate activity,

and 1.5 hours (2 sessions) of vigorous activity. Some intervention studies indicating no
effect on depression had very limited assessmeriut did demonstrate improvement in

measures of wellbeing.

Rethorst et al.?conducted a metaanalysis of theresults of 40RCT studies (published
<2005)of the antidepressive effects ofphysical activityin non-clinical samples (N=2408).
Studies were trials of moderatevigorous exercise (aerobic or resistance) with aon
treatment or waitlist control. The authors reported a moderate overall effect sized(59)

with an average change of 2.64 points on the Beck Depression Inventory.
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Conn et al**also conducted a metaanalysis otthe results of 70 controlled and
uncontrolled trials (published and unpublished <2008) of supervised (i.e., verified) or
unsupervised (i.e., unverified) physical activitYAmong the studies of supervised activity,
there was a small effect on depressive symptoms for control grouproparisons (mean
effect size 0.37, 95%CIl 0-R2460; k=38), and pre/post intervention studies (ES=0.26; 95%CI
0.180.34; k=67), with significant heterogeneityThe results suggested significantly
greater effects for low intensity than formoderate intensityphysical activity(ES=0.91 vs.
0.27; p=0.029; k=4, 2band no significant differences between types or overall dose of
activity (minutes/session x number of sessions). Among the studies of unsupervised
activity, there was a moderate effect foccontrol group comparisons (ES=0.52; 0.ZB77;
k=22) and a small effect fgore/post intervention studies (ES=0.38; 0.58.05; k=45) with
significant heterogeneity Effects did not vary by intensity of activity. Across all studies
(i.e., supervised and unsupersed activity), he effects were similar forgroup and
individual programmes, for single focus and mulbehaviour interventions and for

different types of activity (endurance resistance/flexibility activity walking).
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PHYSICAL ACTIVITY ASDRESS

The US Department of Health and Human Services repodmbined the evidence for
psychological distress with the evidence on wellbeing, with tr@nclusionthat the
available evidence from prospective cohort studies indicated a small to moderate
association hat favours people who are physically active The data suggested that the
odds for reduceddistress (or enhanced wellbeing) among active peopleas
approximately 30% (OR=0.69, 95% CI0.68) before adjustment for risk factors, and
approximately 20% (0.82, 95%CI 00796) after adjustment? RCT results indicated small
benefits that often did not exceed the effects of placebo control conditions, such as

health education or stretching.

Populationbased studies indicated that partipation in either moderate or high levels of
physical activity was associated with reduced feelings of distress (or enhanced
wellbeing), when compared with inactivity or low levels of activitylt was not possible to
identify a minimal or optimal type oramount of activity, but it was stated that an
increase in fitness is not required. Unadjusted analyses indicated that odds favoured
people meeting US activity recommendations (OR=0.77, 95% CI-0.90) compared with
those who did not (OR=0.84, 95% 0-031).

We identified one additional study.Gerber et al‘°assessed physical activitys a
moderator of the development ofstress induced complaintn healthy people Twenty-
seven studies (publishe&2008) were considered; those relevant for this discussion
(adults <65 years)ncluded 12 cross sectional and 3 prospective studisse Tablell).
Stressinduced complaints included measures of negative mood, distress, somatic
complaints, general healttcomplaints, illness severity, and health care us€heimpact
of physical activity was determined as the proportion of significant interaction effects
between stress, activity and complainin each study with categories offull support (>2/3
of all interactions significant) partial support (>1/3 of all interactions significangnd no
support (<1/3 of all interactioasignificant). Of the 12 cross sectional studies, 4 were
classfied as providing full support 3 as partial support, and 5 as no suppor®f the three
longitudinal studies, 2 were classified gzoviding full support and one agproviding
partial support. No information was provided on dose@esponse relationships.
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PHYSICAL ACTIVITY AND PSYCHOSOCIAL WELLBEING

As previously statedTheUS Department of Health and Human Services repedmbined
evidence for psychological wellbeing and distress, with tlmnclusion wasthat the
available evidence from prospective cohort studies indicated a small to moderate
association that favours peoplavho are physically activé. These resulthave been
reported in the previoussection onphysical activity andstress. The report also identified
enhanced selesteem andreducedchronic fatigue as significant aspects of mental health
that could benefit from physical activity Results were cited from a metanalysis of
approximately 50, mostly small, RGTof exercise and selésteem: tis demonstrated an
average increase in selisteem of 0.25S0. There was little evidence otthe relationship
between physical activity and chronic fatigue syndrome. Five RCTs were described as
showing a small positive effect, and populatichased observational studies suggested a

protective effect against feelings of fatigue or low energy (OR=0.61, 95%620.72)°

We identified five quantitative reviewsthat examined the results of studies ophysical
activity and psychological wellbeing Two of these (onesystematic review’® one meta-
analysi$) focussedon quality of life, one meta-analyss focussed on psitive affect,*°and

one review focussed orfeelings of energy and fatigu&?

Bize et al?’ conducted a systematic review of studies (published 199606) on the
association between physical activity level and health related quality of life (HRQOoQD}.
the 14 studies identified, 12dluded a psychologicasubcomponent of HRQoL (vs for
example,perceived health)and were considered relevant for this repor{see Table 11).
There werepositive crosssectionalassociatiors between physical activity and vitality (4
studies),mental health (3 studies) and social functioning1 study) Both cohort studies
demonstrated a positive association between a one hour increase in physical activity and
improved social functioning-one study was over 3 years (significant association for
women only) and the other was over 5 yearslhe 3 year study alsmdicated a positive
association between a one hour increase in physical activity anthlity and mental

health. The 5 year study demonstrated a positive association between total leisure time
activity and both vitality and mental health in men. Three of teur randomised

controlled trials (RCTyemonstrated a significant association betweephysical activity
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and wellbeing Two of these were forvitality; one study had a physical activity dose of at
least 72 minutes/week walking, the other involved2hous/week of aerobic exercise.
The third RCTound animprovement in psychologicaHRQoL from 2 sessions/week of

fitness training

Gillison et al*conducted several meta analyses of the results of RCTs (publisk&€007)

of exercise interventions on quality of life Of the 56 original studies, 14 were with well
populations. Amongsix studiesof psychological wellbeingthere weresignificantsmall
improvements at 36 monthsrelative to no exercise control groups (ES=0.21, 95% CI-0.05
0.36). Greater improvements in psychological wellbeing were associated with lightin

with moderate to vigorous intensity exercise (ES=0.16 ¥&54, p<0.001), while the
opposite effect was found for physical wellbeinglndividual exercise was associated

with greater improvements in psychological wellbeing than groupased exercise
(ES=0.54ss. 0.09, p<0.05).Hve studieson physical activity and social relationships
showed no significantassociations No information was provided on dos@esponse

relationships.

Reed and BucKconducted a metaanalysis to examine the effect of regular aerobic
exercise on positive affect.Data from 105 published and umyblished studies (1980
2008) were included (N=9840), yielding 370 effect size§he majority of effect sizes
were based on outcome measures of vigour (214) or vitality (ither common
measures were positive affect (36) and positive wellbeing (28Jheresults indicated that
exercise produced moderate improvements in positive affect relative to control groups
(mean sample size weighted effect sizie.or=0.60, SR,=0.39). There were larger
effects among participants with below average affectAlthough the results should be
interpreted with caution, because of the low number of comparisons and the lack of
formal significance testing, the effects on positive affect were slightly greater (a
difference of 0.200.30) when the physical activity wasfdow intensity (d.or = 0.72), done
>3 days/week (ghr= 0.79), and of duration 365 minutes (dorr= 0.68).
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PuetZ?analysed data fronsevencross sectional andive prospective cohort studies
(published 1948005) on physical activityeveland feelings of energy and fatigue
(N=137,351)Of the 12 studis, dl showed a positive association, with a reduced odds of
low energy and fatigue (mean odds ratio 0.61, 95% CI @.52) when active adults were
compared with those in the least active group The relationship was slightly attenuated
in prospective cotort studies (0.68; 0.540.85) than in cross sectional studies (0.56; 047
0.68). Excluding one of the five cohort studies that used a patient sample (people with
diabetes, myocardial infarction, and hypertension) and anotheith older adults,an
overview of the results fromten studiesis presented in Tabld 1 In the three relevant
cohort studies, significant associations were found for the lowest doses of physical
activity (one level above the least active), including72sessions/week of exercise (men
only), "any regular exercisé and "brisk walking' (>20 mirutes/week at least once a

week), and 35 hours/week of moderate activity.

PHYSICAL ACTIVITY AND ADVERSE PSYCHOSOCIAL EVENTS

The US report notes that some adverse psychological events have been reported among
extremely active people, but it was not knownvhether these were causally influenced
by physical activity exposuré. Little is understood about"exercise addictiori where
motivation exceeds other commitments and professionaldvice. This can occur ie.g.,
athletes who overtrain, in people with eating disorderswho over-use exercis€or weight
managementand inthose with a pathological preoccupation with muscularity. Results
from studies onthe potential adverse effects of exercise training and sports were
described as inconclusivbecause of a lack of standard definitions or valid measures of
activity, a lack of common psychopathology, and a lack of comparison with suitable
controls.® Anxiety can be elevated slightlimmediately after maximal exercise testing or
heavy resstance exercise, but this is temporary.There was evidence to refute the
potential association between exercise and panic attacks, and research showing that
lactate accumulation from exercise is not related to increageisk of panic attacks o

post exercise anxiety’
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ISSUES RELATING TOETEVIDENGEN PHYSICAL ACTIVIAXD
PSYCHOSOCIAL BENEFITS

Sudies of physical activity and psychosocial healtend to havehigh levels of
heterogeneity, which may in part reflect the variabilitgpf psychosocial functioning.
Unlike many physical conditions (g., diabetes, cardiovascular diseasghe temporality

of psychosocialifficulties may be unpredictable, short term, andhoderated by factors
such adife experiencesand social support Symptoms of depression, anxiety and stress
can remit and recur, and there may be critical perioftsr the emergence of symptoms.
Accordingly, the timing of the relationship between physical activity and psychosocial

benefits may be moreacute andsensitive than for physicahealth outcomes

High levels of heterogeneitymay also reflect the rangef psychosaial health outcomes.
Just as'physical healtli can encompass a variety of outcomes (cancer, diabetes,
cardiovascular disease, mortality),psychosocal health' is a multidimensional construct
that canencompass symptoms of anxiety, depression, and distress; as well as positive
affect; wellbeing; social functioning; vitality, etcUnlike many physical conditions (g.,
diabetes,mortality), there is often no objective or gold standard of measurement for
these psychosocial outcomes, and the constructs are amorphougsychosocial
outcomes are often measured bgelf-report, which is vulnerabled a range of biases,
such as recall and social desirabilityas. Multiple questionnaires are available assess
psychosocial health, antghese can include multiple subcomponentdepression, for
example, can include affective, somatic and cognitive symptonand psychological
wellbeing can include social or ematnal role functioning, affective states, and life
attitudes. Subcomponentsmay not be equally represented iassessmenineasures, or
equally sensitive to physical activity effectswith so many related outcomes, it is difficult
to assess the consistencyfdhe research evidence, and therefore to confirm causal

relationships.

In contrast with the evidence on physical activity and physical health outcomes, few
review studies have quantified the doseesponse relationship between physical activity
and psychaocial health. More work is needed to examine whethéne effects of
physical activity ornpsychosocial health vary by type, timing or intensity of activity.
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CONCLUSIONS

The evidence presented here provides strong support that physical activity is assbed
with psychosocial healthbenefits in otherwise healthy adults. The research
demonstrates small to moderate effects with significant heterogeneity, indicating the
wide individual variation in psychosocial benefit. Effects are likely to be greater among
those who are inactive, and those with lower levels of psychosocial functioning. The
evidence is strongest for a protective effect against depression, and for enhancement of
quality of life/wellbeing (eg., vitality). There igdevelopingevidence to suggesta

protective effect againstanxiety. There malsobe benefits for social functioning but

the research evidence is mixed, with cohort studies showing positive associations, and
experimental trials showing no association. It may be that social benefits take time to

accrue and are difficult to demonstrate in controlled trials.

On the bass of this review there is insufficient evidence to make recommendations on
the specific dose of physical activity required for psychosocial health benefits, although
somegeneral trends were observed For almost all studies;some" activity was better
than"none". The type ofphysicalactivity, or an improvement in fitness, did not appear
to be important. Thereissome evidence of positive effects from low intensity activity
and low doses of activity, eg-2 sessions/week,-2 hours/week, increases df hour/week,

etc. for somepsychosocial healtroutcomes.
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13 EVIDENCE ON PHYSICAL ACTIVITY AND WEIGHT GAIN PREVENTION

BACKGROUND

Overweight and obesity are defined as BMI Z5Y 8 Y A1 A ?r&@pedtifely.EItgsT |
estimated that 60%of the adult Australian population is now either overweight or obesk.
Given the relationships between BMI and a range of chronic illnesses, as wadia social
and economic consequences of BMf prevention of obesity is now a national health
priority. Physical activity is recommended as an important part of weighanagement
by almost all public health agencies both in Australia and oversedghe recently
released NHMRC draft guidelines for thmanagemenbf overweight and obesity
recommend thatphysical activity equivalent to approximately 22500 minutes of
moderate intensity activity per week (or lesser amounts of vigorous activity) be

prescribed as part of lifestyle weight management programmé's

The issue of weight gain prevention is not adessed in thedraft NHMRC management
guidelines except that clinicians are advised to routinely assess and monitor BMI in those
with BMI<25, and to discuss BMI with patients in the BMI-29.9 category if BMI is
increasing. However, since more than halbf all adults gain weight with ageit might be
strategic to consider the amount of physical activity required for the primary prevention

of weight gain. This issue habowever, received comparatively little research attention,
compared with weight lossor treatment studies of overweight and obese peoplé.|f

weight gain could be prevented, weight loss and maintenance of healthy weight

following weight loss would not be necessary.
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EXISTING RECOMMENDATIONS

There are currenthtwo contrasting recommendaions on the amount of physical activity
required for prevention of weight gain. In their 2002 report on dietary intake, the US
Institute of Medicine suggested that 60 minutes/day (420 minutes per week) of
moderate intensity physical activity is requiretb prevent the transition from healthy
weight to overweight or obesity> In contrast, the 2009 Position Stand of the American
College of Sports Medicine suggests that between 150 and 250 minutes of moderate
intensity physical activity per week will preverweight gain (with greater amounts

needed for significant weight loss?.

The differences in these recommendations reflect the challenges of conducting research
into weight gain prevention. Most notably, there is high individual variation in the
relationship between physical activity and weight gain, as effects depend not only on
starting BMI and activity levels, but also on energy intake, medication use (includingl
contraceptive pilland hormone replacement therapy antidepressants etc), smoking,

alcohol and co morbidities” & °

Previous weight and weight loss history is also important. For example, studies of the
amount of activity needed to prevent weight gairafter weight lossseem to show that
more than one hour per day is required. The evidenae thiscomes from studies with
very different designs. An observational study based on the US National Weight Loss
Registry has shown that walking 28 miles a wegkvhich amounts to9 hours per week
(about 77 mins/day) walking at 5 km/hour, will prevent weightgain.*° Measurement
studies with doubly labelled water also suggest thamactive individuals would need to
do 80 mins/day of moderate intensity activity (or 35 mins/daygerous activity) to

prevent weight regain after weight loss:*
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PRIMARY PREVENTION OF WEIGHT GAIN

Studies of theprimary preventionof weight gain in previouslhhealthy weight individuals
arerare. While the main cause of weight gain (energy imbalands)well known, in

addition to energy intake and physical inactivity, a systematic review of the determinants
of weight gain in young adult women found that contraception, quitting smoking, and

the transition from school to university were additional causesf weight gain at this

lifestage?

Cross sectional evidencmdicates an inverse relationship betweephysical activity and
body weight or BML The direction of the association cannot however be shown with this
type of studyashigh body weight may bea barrier to activity Several short term
prospective studies have also demonstratesimall doseresponse relationships between
changes in physical activity (increasing) and changes in body weight (decreasi@)ce
again, the direction of the relationstp in many studies is unclear. Moreoveintlings

vary according to starting levels of physical activity and BMI.

Results fromlonger term prospective studies, including large cohort studies as well as
randomized controlled trials, are more valuable fanforming the development of

physical activity recommendations for weight gain preventionStudyresultsare

however often difficult to interpret in terms of absolute weight gain prevention, because

to date, all have used weight gain of less than a nomindt@ercentage of initial weight

as the main outcome variable. For exampléata from one large randomized controlled

trial show that moderately vigorous activity for 15250 minutes per weeK500-850
MET.minat a MET level of 3.33) will preveribne year weight gainof >3%per year" in

most adults*? However, over 5 years, weight gain of 2.5% (ie less the 3%) per year, for an

80 kg man will mean an increase to more than 90kg.

Few large cohort studies have examined the primary prevention of weight gaiData
from the Nurses Health studyhave shown an average weight gain &.7kg in 8 years
among 46,754 women who were aged 285 years in 1984 Those who maintained a
‘high level' of physical activity (>30 mins walking /day or >20 mins jogging/day), or
increasedheir physical activity by at least 30 mins/day were less likely to gain weight

(defined as >5% of initial weight). Overall the researchers concluded that sustained
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physical activity for at least 30 minutes per day, particularly if more intenseas

associated with reduction in long term weight gain. They also concluded that the form of
physical activity was not as important as total energy expenditure for weight gain
prevention.”® Once again, it is important to note that, while 38% of thisrsple 'avoided
weight gain >5% in five years', a 4.8Be year)increase in weight for a 70kg woman

would increase BMI by mee than two points in ten years.

Researchers from theJSWomen's Health Study have also recently reported on the
amount of physicalactivity required to prevent weight gain® Average weight gain in this
sample of 34,079 mieblder age women (age 54.2 years at baseline) was 2.6 kg over 13
years, which is much less than in the younger nurseshort described above, but
sufficient to adversely affect health? Physical activity was associated with less weight
gainonlyin women with initial BMI <25 kg/m2Women in this BMI categorywho
maintained their weight and gained <2.3 kg over 13 yeargeragedphysical activity
equating with 21.5 MET.hours/week ovesix follow-ups in 13 yearsThis translates to

about an hour a day of moderate intensity activity.

This study is important as it highlights the fact that physical activity was not protective
against weight gain in women who wer®verweight at baseline. Resultgdém the
Australian Longitudinal Study on Women's Health have also shown that the rate of
weight gain over ten years is higher in younger (age-28yearsat baseline)adult women
with BMI>25 than those with healthy BMIDatafrom that study also show thatwomen
who reported doing no physical activity gained an average of 7.9kg in 10 years, while
those in the low (40<600MET.mirlweek), moderate (600<1200) and high (>1200)
physical activity categories gained 7.1, 6.6 an@ &g respectively. As the women in the
highest physical activity category (corresponding to about 50 minutes of daily moderate
intensity activity) gained (on average) more than 4kg in ten years, it is reasonable to

assume that more activity is requiredof prevention of weight gain®*°
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CONCLUSION

Overall, the conclusion from the very limitedvailableevidence ighat at least 60
minutes per day of moderate intensity activity, or the equivalent volume of more
vigorous activity, is the dose of physical activity required for the primary prevention of
weight gain. For those who are already overweight or obese it imlikely that thislevel
of physical activity will prevent further weight gain without concurrent dietary changeA
daily energy deficit of 2,500 KJ is recommended for weight loss in the NHMRC

guidelines?
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14 EVIDENCE ON SEDENTARY BEHAVIOURS AND HEALTH

BACKGROUND

In light of changing patterns of plysical activity and sedentariness, with decreasing levels
of physical activity and increased sitting in most populations, there has in the last ten
years beenincreased interest in the health effets of sedentary behaviour (SB)

Sedentary behaviour (from the Latinsedere-to sit) is conceptualised here as time spent
sitting or lying down, in low intensity activities with a MET value of1l5 METS, where one

MET is equivalent to resting metabolic raté.

Although most research in this area has focussed on the health etfeof sitting to watch
TV, there has recently been increased research interest in the health effects of sitting in
all domains of life. 'Sedentary behaviour' is nqwherefore, considered to include time
spent sitting at work (occupational sitting time)sitting for transport (eg in a car, on a

bus or train etc), sitting to use a computer at home (eg for social networking, finding
information, emailing, playing computer games etc) and sitting (or sometimes lying
down) in all forms of leisure (eg while watlting TV, playing video games, reamj books,
newspapers, magazinedistening to or playing music, doing crafts such as knitting and

sewing, and watching movies or dining outside the home etc).

Recent estimates suggest thaf\ustralianadults spend betwee 7 and 10 hours per day
sitting, of which 23 hours is spent watching T¥ Among working adults, who, on
average, spend about half their working day sitting, occupational sitting is the largest

contributor to daily sitting time, in both developed and degloping countries*®
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Rationale for a Relationship Between Sedentary Behaviour andHealth

Underpinning the growth in research interest in sitting timgs anincreased awareness of

the biological plausibility that there could be health risks from tomuch sitting, which

are independent of the risks associated with not meeting guidelines for physical activity.
There is evidence, for example, from animal models and from studies of long term bed

rest, microgravity, space flight and spinal cord injurywglies with humans, to indicate

that there may be effects of 'not moving' on metabolic and vascular function, as well as

on bone mineral density.

Although there is limited evidence from in vivo studies of people in normal living and
working conditions, the hypothesis is that loss of local contractile stimulation of skeletal
muscles results in significant metabolic changes. The most notable is a decrease in
lipoprotein lipase (LPL, an enzyme involved in skeletal muscle uptake of triglycerides and
free fatty acids) activity, with subsequent increases in plasma triglycerides and decreases
in HDL=cholesterol, which are risk factors of coronary and cardiovascular dise§32.
Suppression of LPL activity may also reduce glucose uptake through its action on GLUT
receptors in skeletal musclé. Current thinking is therefore, that these deleterious
metabolic effects, which are now being demonstrated in controlled trials of the effects

of sitting and standing/walking on metabolic marker&are distinct from (athough

similar in nature to) the detrimental effects of not meeting physical activity guidelines. In
other words, people may meet the physical activity guidelines and yet sit for many hours
each day, with adverse metabolic effects over time resulting ihe development of

diabetes and cardiovascular disease Whether or not these effects can be countered by

increasing levels of physical activity at any intensity is currently unclear.
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THE EVIDENCE SUMMARISED

Three systematic reviews have considerg¢ke health effects of sedentary behaviour in

adults in the last three years. The first focussed on occupational sitting time and included

crosssectional, case control and prospetive studies® The second focussedhostly on

leisure time sedentary behaours,* and the third focussedargely on TV time and other

sedentary behaviours® The latter two reviews included only prospective studies. A

further recent review focussed only on the relationship between sedentary behaviour

and depression® and another provided a review of thecorrelates of sedentary

behaviour.” A summary of the findings of these reviews on the relationships between

sitting time and health outcomes is provided ifable12.

Tablel12.

Summary of recent reviews of relationships betweersedentary behaviour
(SB and health outcomes.
Numbers indicate proportion of studies that showed positive associations

van Uffelen et al Proper et al Thorp et al Teychenne et al | Conclusion:
2016 201% 201% 201% . -
Evidence is:
Occupational SB Leisure time SB TV and SB Depression
No. of studies 43 19 48 11
Study design XS p p X-S
cC p
p
BMI and x-s 5/10 p 4/10 p 13/18 Mixed
weight gain cc 0
p 1/3
Diabetes x-s 1/1 p 2/2 p 4/4 Moderate
cC -
p 2/3
Cardio p 3/7 Mixed
metabolic
biomarkers
Cardio cc p 2/4 p 1/1 Mixed
vascular
disease p 3/6
Cancers p 4/4 p p Mixed
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van Uffelen et al Proper et al Thorp et al Teychenne et al | Conclusion:
2018 201% 201% 201% . .
Evidence is:
Occupational SB Leisure time SB TV and SB Depression
1/13 4/5
Depression X-s 6/10 Limited
p 2/2
All-cause p 4/6 p 2/3 p 6/6 Strong or
mortality convincing

Study design: ys=cross sectional;-c=case control; p=prospective

The conclusions from the three main reviewsanve that the majority of the prospective
studies found that occupational/leisure time sitting was associated with higher risk ot all
cause mortality. There was moderate or mixed evidence of relationships between sitting
time and diabetes and a range of weighelated health outcomes including weight gain
and obesity, and insufficient evidence to support any relationship for cancer or CVD
(including CVD biomarkersy**® Although the level and strength of the evidence appears
to be increasing, heterogeneityof study designs, measures and findings made it difficult
to draw definitive conclusions. The review that focussed only on depression found

limited evidence for any effect ofitting on depression®

IssuesRelated to This Body of Evidence

A major limitaion of interpreting the evidence in all these reviews was that relationships
between SB and health outcomes could potentially be influenced by occupational, leisure
time or total physical activity. In the review by van Uffelen and colleagues, only 2¢hef

43 included studies 'adjusted' their results for physical activity or exercise, and of these,
12 showed significant associations between sitting time and a health outcome and 10 did
not. Early results from the Australiad5 and \g study, published sige the reviews were
conducted, have recently strengthened the finding that sitting time is associated with
mortality, even after adjustment for physical activity assessed using the Active Australia

survey®

The issue of ‘adjusting for' physical activitig interesting, as most researchers adjusnty

for time in leisure related activity of at least moderate intensitgnd not for occupational
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activity, which can be substantial in terms of daily energy expenditure, even though
occupational activity is mody at light intensity. The majority of studies that conduct this
kind of adjustment, or examine results after stratification of physical activity levels, do
not find that the results are changed.n other words, the relatively small amounts of
moderate-vigorous activitythat are usually reported as part of leisure activity or active
transport, do not appear to offset the metabolic effects of prolonged sittingHowever,
three studies have shown that physical activity may protect against the adverse effec

of sitting.***

It will be interesting in future studies with objective measures of both physical activity
and sitting time, to see whether time spent in all forms of physical activity (and not just
moderate to vigorous physical activityMVPA) is proective against the adverse effects of
sitting, as it might be expected that the muscle activity associated with light intensity
activity, maintained over long periods, could have positive effects on both metabolism

and energy expenditure, and subsequentlyn energy balance and weight gain.

The concept of energy balance was considered in theview by Thorpet al,*?in terms of
the notion that TV watching could increase energy intake through increased snacking.
Although one systematic review has found thaadults' TV/screen time is associated with
unhealthy diet (eg lower fruit and vegetable intake, higher consumption of energy dense
and fast foods® another recent comprehensive review ofhe correlates of sitting time
found limited evidence of any relatinship between sitting and eating behaviourg. The
latter review, which examined data from 109 samples (of which 76% were csEsgional)
found, not surprisingly, that different factors (including education, age, employment
status, gender, BMI, incomesmoking, MVPA, attitudes, depressive symptoms and
quality of life) were all associated in various combinations with TV, work and computer

related sitting times.

Another limitation of the current studies is the complexity of deciphering the direction of
anyrelationships. The possibility that BMI or weight gain could be mediators of the
relationship between sitting and many health outcomes was raised in most of the
reviews, and is important, because markers of obesity at baseline may predict sitting

time at follow -up, raising the issue of reverser even bidirectional causality® Weight
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gain and sedentary time may be mutually reinforcing over time, with increased weight
gain leading to more sedentariness, and more sedentariness resulting in more weight
gain. The same issue was also raised in the depression revfeRroper et al also
addressed the issue of the role of body fatness and its role on inflammatory mark&rs.
They suggested that fatness (or fithess) may be a mediator of the relationship betwee

sedentary behaviour and health, but that few studies @ examined this notion.
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DoseresponseRelationships

The heterogeneity of the measures used in most of the prospective studies of sitting and
health outcomes make it difficult to draw conclusionabout dose response relationships.
Among studies that have examined relationships between TV/screen time anetallse
mortality, results from the Scottish Health Survéyand the AusDiab studf suggest that
OEOE ET AOAAOGAO OECT EZAEAAT Ol U EIT arefe@ali® xEOE
concluded that the risk increased when TV time was >3 hours/dayFor total sitting

time, there seems to be some consensus that those who sit for neahan 8 hourgday

are at increased risk. For example, researchers from Jafiamd Canad4 have shown
increased risk of altause mortality in adults who si€8h/day €% of the waking day in
Canada) and US researchers have shown increased risk afaalse mortality in middle
aged US adults who si€h/day?® Data from the Australian45 andUp study show clear
doseresponse relationships, with those who sk8 hourgday and meet the physical
activity guidelines protected most against attause mortaliy,® and datafrom the

Australian Longitudinal Study on Women's Healthdicate markedly increased riskf

weight gainfor mid-age women who sit >8 hour&lay.?

The Melbourne based AusDiab researchers have been leading a program of research to
examine theeffects of breaking up prolonged sitting at work with short bouts of light or
moderate intensity activity. Their most recent data demonstrate the metabolic benefits
of interrupting sitting time at work with short (2 minute) bouts of light intensity actiuy
every 20 minutes, in overweight and obese adultsincreasingthe intensity of activity to
moderate levels did not have significant additional benefits. Further work will be needed
to assess whether the muscular activity of simply 'standing up' would be sufficient to

negate some of the adverse effects of prolongeditting.
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CONCLUSION

There is growing evidence to suggest that sitting time is related to poorer health
outcomes, and that these are independent of time spent moderate-vigorous activities

at levelsconsistentwith current guidelines. Future research should focus on the
potential interaction effects of time in light intensity, the moderating effects of weight
related variables such as initial BMI and weight, and the mediating effects of weight gain

and metabolic clanges, in relationships between sitting and health outcomes.

We conclude that, whilst the evidence cannot yet be considered to be convincing, there
is now sufficient evidence to suggest that all adults, but especially those whoaltday at
work, should be encouraged to reduce the time they spend prolonged periods of

sitting - at work, in transport and in leisure time (including TV and screen time).
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1.5 EVIDENCE OF THE RISKS OR NEGATIVE EFFECTS OF PHYSICAL
ACTIVITY

Theinformation in this section is based on the review of physical activity adverse events
in the US Physical Activity Guidelines Advisory Committee RegdFhe report found that

the risks of physical activity may be mild or severe. They include musculoskeletal injuries,
cardiac arrhythmias, heat injuries and infectiowliseases: While the risk of activity

related injury is greater in people who are more active, active people are leksly to be
injured in other contexts (eg at work), making the overall risk of injury no greater in

activethan in inactivepeople.

The US report addressed foumainissues:

Which Activities Have The Lowest Bk of Injury?

The risk of injury during actity largely reflects the frequency and force of contact with
people (eg in team sports), the groundor other objects (eg a hockey stick). Activities
with less frequent and less forceful contact have lower rates of injury than collision and
contact sports. A Finish study has reported that rate of injury are lower mon-contact
activities likewalking (1.2 injuries per 1000 hours of participationgardening(1.0)
swimming (1.0)and golf(0.3) than in limited contact activities (eg volleyball, 7.0 pedd0

hours) and contact sports (eg basketball, 9.1).

Does the Volume o Activity Affect the Risk d Injury?

Both the overallamount of activity, and the rate of change in this amount, are
determinants of injury. In other words, the same amount of new activity is more likely to
cause injury innactive thanin active people. Gradual augmentation of activity levels is
therefore associated with fewer injuries in inactive populations. Altligh there is little
research, it is thought that increasing the frequency, duration or intensity of activity can
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be associated with injury, but that the overall volume is important. In generadjury
rates from walking are thought to be lower than for raning, but few studies have

adjusted for the total amount of activity, and runners generally do more than walkers.

Is There a Risk of Adverse Cardiac Events During Activity?

There is an increased risk of adverse cardiac events (eg sudden death, myocardial
infarction) during vigorous activity, even in regularly active peopl&.he risks are

however extremely small. One study has estimated that the risk of sudden cardiac death
caused by vigorous exertion is 3@0° in men?and another has estimated theate is

3x10° in women Regularly acive people are however at lower risk of an adverse cardiac
event during both activity and while at rest The risks are greatein those who remain
inactive than in those who gradually increase their activity levels. Risks are lower for light
and moderate intensity activity than for vigorous intensity, and relative intensity is more

important than absolute intensity.

Current recanmendations suggest that asymptomatic people do not need to consult a
healthcare practitioner before gradually increase their activity. The risks of remaining

inactive are greater than the risks of prudently increasing activity levels.

What Factors Affect the Risk d Injury and Adverse Events?

In addition to the type and amount (and rate of increasing the amount) of activity, risk of
injury is influenced by demographic, behavioural and environmental factors. Among
young people, those who are physicallycéive report more injuries than those who are
inactive, whereas among older people the reverse is true (the inactive report more
injuries). Factors such as improved fitness, and some warming up and cooling down
protocols are associated with lower rates ahjury. Previous injury can increase the risk

of injury, and can also be a barrier to participatioh

74
Finalreport for the Department of Healti&ugust2012



Fitness and training are also important, for prevention of injury and adverse events, and
for other health outcomes, such as upper respiratory traatfection (URTI). Evidence
suggests that there is a J shaped relationship between fithess and the incidence of URTI;
compared with moderately active people, there is a slightly increased risk in inactive

people and a significantly higher risk in elite lietes®

Protective equipment (eg footwear, padding, use of reflective gear in cycling, bicycle
helmets etc) can reduce the risk of injury, as can the environments in which activities
take place (eg cycle lanes, traffic signals, hardness of grounds intaschsports like
football, air pollution etc). There are specific guidakesfor activity in extremely hot or

cold conditions’® and for maintaining hydration in these conditions.

Overall the US report concludes that the benefits of physical activity eigh the risks?!
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RESULTRART TWO:
SUMMARY OF THE TYPE, AMOUNT ANLCENSITY OF
PHYSICAL ACTIVIFOR HEALTH BENEFITS
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INTRODUCTION

The evidence presentedh the earlier parts of this reporieaves no doubt that there is a
strong and continually expandindody of evidence in support of the health benefits of
physical activity. Most of this evidence came from prospective cohort studies that were
established in the second half of the ZDcentury, with reliance on selfeported

measures of physical activitygnd physical healttoutcomes. The earliest studies, such as
those by Morris, with London transport and postal workers focussed on occupational
activity,? but the majority of later studies focussed on leisure time activities, with some
also asking about walking and stair use For example, the Harvard and Pennsylvania
alumni studies, established in th&0s, assessed blocks walked, stairs climbed and
participation in specific organised sporté Later studies, such as the Nurseand Health
Professionalscohort studies used more generic questions about moderate and vigorous
physical activity*® Whichever measuref exposure was used, information about
frequency, duration and intensitgf activity was typicallyconverted to an overall estimate
of energyexpenditure(for example inkJ or MET.hours per week)and usually reported in

guartiles or quintiles, for analysis of associations with health outcomes.

THE CONCEPT OF 'VOLUME' OF ACTIVITY

Almost all studies of physical activity and health outcomes sh@wdose response
relationship betweenvolume of physical activity and relatie risk, as depicted in Figure

2.1, which is adapted from a 2011 review pagetn physical activity epidemiology, the

'dose’ of physical activity for health benefit is now usugliconsidered in terms of the
volumeof activity, which is derived fromntensity (moderate, vigorous et¢ measured in
METS9 andduration (frequency of boutsmultiplied bylength of each bout, measured in
hours or minuteg. For example thevolume d activity accruing from taking a brisk walk

(at moderate intensity, say 3.33 METSs) for 15 minutes, ten times a week, would be 3.33 x

15 x 10 = 500 MET.minutes per week.
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A simplifiedoverview of the relationship between physical activity and athusemortality

is shown in Figure.1 The relationship isnverse andcurvilinear?® and is similato that

seen forphysical activityfithness and cardiovascular outcome&’ For other health

outcomes the shape of the relationship may vary slightlfzor example, there is greater

risk reduction at lower activity levels for diabeteand some mental health outcomesand

lower risk reduction at higher levels of activity fosomecancess.®

1
ﬁﬂ.?S
o N
g steep e
5 initial eSS
E slope no obvious
0.5 threshold or
optimal amount -
no obvious
upper threshold
0.25 I I I I I I I I I I I I
0 200 400 600 800 1000 1200 1400

MET.min per week*

Figure 21 Relative risk of altause mortality by 'volume' o 'dose’ of physical activity.

(*Data are based on studies that ask abohbtisk walking andactivities of at leas

moderate intensity; so the MET.min week shown on the X axis do not generally
include activities of light intensity). Shaded area indicates the optimal range for
health benefits recommended in the most recent evidence based reviews.
(Adapted from Powell et al 20f}

Note. The table below shows the conversion of 'volume' to physl activity in
minutes of moderate intensity and vigorous activity.

MET.minweek 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000 | 1100| 1200| 1300 1400
Moderate minutes per

week @ 3.33 METs 60 | 90 | 120| 150 | 180 | 210| 240 | 270 | 300 | 330 | 360 | 390 | 420
Vigorousminutes per

week @ 6.66 METs 30 | 45|60 | 75| 90 | 105| 120| 135| 150 | 165 | 180 | 195 | 210
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Notwithstanding variations in the exact nature of the relationship, the figure highlights

five important points:

1.  The relationship between physical activity and health is curvilinear.

2. There is asteep initial slope:The rate of risk reduction is greatest at the lower
end of the activity scale, in other words, relatively small increases are
associated with greater benefit at the lower end of the activity range,
between 30 and 90 minutesof moderate intensity activity(or 10 - 300

MET.mirutes) perweek.

3. There isno obviouslower threshold for benefit: In most studies there are
reductions in risk at the first level of physical activity beyond baselin€his is
particularly true for some mental health indicators and for diabetessome

activity is always better than noné

4.  There is noobvious optimal amountalthough guidelines around the world
recommend specific amounts of activity for health benefiie@ 150 minutes of
moderate intensity activity per week, or 30 minutes on at least 5 days each
week). The optimal range for investment (benefit) in relation to effort (dose
of physical activity) is betweerabout 500 and 1000 MET.minutes each week
as indiated by the shading in Figur@.1 This can be achieved by doirig0-
300 minutes of moderate intensity activi, or 75- 150 minutes of vigorous
activity each week, or various combinations of moderate and vigorous
activity. This reflects an achievable quantum of physical activity for health

promotion.

5.  There is no obviousipper threshold For the general population, although the
reduction in risk diminishes, there does not appear to be an upper threshold.
This may not be tue for populations doing, saymore than two hours of
vigorous activityon most days per weeKor >5000 MET.miates per week) in
whom there may be risks, including those from overuse or injuspnd upper
respiratory infections(seel.9
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HOW MUCH PHYSICACAIVITYSHOULD BE RECOMMENDEDR HEALTH
BENEFIT?

Because of the generic nature of the measures usgdmost studies the results ofmost
studies are not able to recommen@n exactamount of physical activityfor health

benefit in terms of precisefrequency, duration a intensity of activity.

Duration of Bouts

Although most national guidelines now recommend a minimum duration of 10 minutes
for each bout of activity, w studies have compared the effects of different durations of
activity, in orde to see whether, for example, two bouts of 15 minutes per day, or three
bouts of ten minutes, provide the same benefin terms of disease outcomess a single
bout of 30 minutes activity each dayA recent review examined several studies of the
short term effects of bouts of activity on the plasma triglyceride response to a meal. The
researchers foundhat accumulation of 10 minute 'boutsivas as effective as a

continuous bout of equivalent duration, at reducing posprandial lipaemia. There was
little evidence on accumulation of bouts of €Iminutes.” However, for health outcomes
such as fitness, adiposity and psychological wbking, there was insufficient evidence to

determine whether ‘accumulation ' of short bouts was as effective as continuoustavity.

Frequency of Bouts or 8ssions

Theoptimal frequency of activity, in terms of the number of days per week thatvolve a
session or bout ofactivity, has alsonot been extensively investigated. Fewtudieshave
demonstrated the benefits of activity carried out <3 times per week, but papers that
have investigated the ‘weekend warrior' concepfall activity on one day each week)
indicate that there are benefits from weeklyactivity (for example playing golf)!®**
However, given that there are acute, as well as chronic metabobenefits of physical

activity, current consensus is that daily activity should be encourag€&d
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Intensity

For the purposes of reporting results from cohort studiest is generally accepted that
vigorous activity expends energy at twice the rate of moderate intensity activity; hence
most researchers 'weight' time spent in vigorous activity by two when reporting activity
time in minutes as the exposure variable. These studresely differentiate between the

benefits of moderate and vigorous activity, and canndatistinguishtheir relative benefits.

Is there greater benefit from vigorous activity? Thereis someevidence to indicate that
for coronary heart disease and its risk factors, there may be greater risk reductions from
vigorous activity. Nine epidemiological studies have now shown a lower risk of heart
disease (or risk factor profile) for people who doigorous activity, after adjusting for

total volume of activity. However, only 7 out of 20 clinical trials have confirmed that
vigorous intensity activity confers greater improvement in maximal oxygen uptake than

the same volume of moderate intensity actity.®

While vigorous exercise is important for improving many forms of athletic performance,
it remains unclear whether doing vigorous activity adds to the substantial benefits that
have been repeatedly demonstrated in population based cohorts that regawalking as
their main activity. For example, results from the US nurses study clearly show that,
among women who do not do any other form of physical activity, as little as one hour of
walking per week at a rate of only 3.24.8 km/hour is associated ith a relative risk

reduction for several CVD outcomes, including strokand diabetes)of 185094 14

What about light intensity activities?At the lower end of the intensity scale, evidence is
now emerging to show that there may be health benefits fim light intensity activity,

and fromreplacing sedentary activities with light intensity activities, when the amount of
moderate/vigorous activity is held constantThe health risks of too much sittingvere
outlined in section 1.4.The results of physialgical studies of 'breakingup’ sitting time

with light intensity activity support the notion that contraction of skeletal muscle is the
basis of all activity, and that when these musdare not used,metabolic processes are

dampened, and risk factors sutas blood lipids and glucose ay increase.
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Type of Activity

Different types of activity influence a variety of health outcomes. For example, aerobic
activities maintain and improve the cardioespiratory and cellular systems that enable
energy to be rdeased from substrates and used for movement, through improving
stroke volume, capillary density, endothelial function, mitochondrial volume, insulin
sensitivity, etc. Weight bearing, resistance training and balance training activities
improve muscle stragth (through muscle fibre size, motor unit recruitment,

neuromuscular coordination etc), bone density, lean body mass and balance.

What is the Baseline?

Most physical activity guidelines suggest that the recommended 'dose’ of physical
activity should beset against usual 'background' levels of activify.Much of the evidence
which underpins current guidelines comes from cohort studies that were established
between 1950 and 1990n which participants answered questions about activities such
as participaton in leisure time activities and active travel. Background levels of physical
activity at that time were much higher than they are today, when there is greater reliance

on motor cars for transport, and less occupational and domestic physical activity.

This raises the issue of whether current guidelines are relevant for populations with
much lower background levels of activity than those on which the evidence was based.
In any event, it is likely that ‘background' levels aictivity today might vary byas mwh as
10,000 to 30,000MET.mirweek?® As this background activity is largely at the light
intensity level, the 'baseline' level, to which the 'dose' of recommended physical activity
should be added, is very unclear. For example, should a cleaneo wkpends1680
MET.miridayin their occupationbe expected to add SO0MET.minweek to weekly
activity, in the same way as an office worker who expends orfi@0 MET.miriday at

work?

This is groblematic issue which is difficult to address using sekport measures, as light
activities are not reliably recalled. With the introduction of objective monitoring of
physical activity in populations, it may be easiertime future to suggest the total amount

of physical activity in the light, moderate and vigous domains, that is beneficial for
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health. At present, the most commonly adopted assumption is that average physical

activity levels across the entire day should be 1.6 to 1.7 METs.

ISSUES TO CONSIDER IN DEVELOPING EVIDENCE BASED GUIDELINES

Nineimportant issues should be considered when developing evidence based physical

activity guidelines.

1. Itis now well established that the health benefits of physical activity are
continuous, beginning with any increment in activity above zero. It has been
known for 20 years that maximaitelative benefit accrues from actiating the
completelyinactive,® and a guideline that encourages activity among the
completelyinactive may be as importantor public healthas the(somewhat

arbitrary) 150 minutes per weekhreshold'.®

2. There is no lower threshold for benefit. Indeed, for some health outcomes
(including depression and diabetes) there are significant benefits from lew
volumesof activity than the currently recommended 150 minutes/week

These benefits hae been largely ignored in publibealth recommendations.

3. There iscontinuing benefitwith increasing levels of activityshown as an
ongoing risk reductionFigure2.1 However, in setting population guidelines
and recommendations, it is important to balance population attributable risk
with a realistic behavioural target for the general population. Therefore,
instead of recommending that 'more is bettermost countriesprovide a
recommendedminimum target, representing a balancef benefit, compared
with the effort required to do it. This minimal target is accepted as being
about 150 minutes of moderate intensity activity per week, or the equivalent

amount of vigorousactivity, or a combination.

4. For some health outcomes, such as prevention of weight gain asame

cancess, this minimal target appears to be higher, at around 300 minutes of
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moderate intensity activity /week, or equivalent. As weight gain is endemic in
Australia, it might be preferable to provide a achievablerangefor the
volume of physical activity that is associated with beneditacross a wider

range of health outcomes.

5.  There is no upper limit tadhe benefits. However, themost recentUS
guidelines(2008)'"describe ahigh active threshold at 300 moderate
intensity minutes per weel{approximately one hour per day) While benefits
extend beyond this levelthere may eventually be an increase in risk of

overuse, withmusculoskeletal injury at very igh levels of activity.

6. Of vital importance to the development of new guidelines is thahe available
data showthat the overallvolumeof physical activity is most consistently
related to mortality risk in epidemiological studiesData on volume are more
consistentthan the dataon duration or frequency ofsessions of activity For
the latter there is some evidence, but few studie¥ This underpins our
recommendation to change to a recommendation focussing on volumeg
500 METmin) or total time (150 minutes of moderate activity) rather than, for

example, five bous of 30 minutes/week.

7. The issue of frequency of activity hagceived little research attentionn
epidemiological studies, but is likely to be important for maintaining an
optimal balance of metabolites and hormones for both physical and mental
health. A concrete example is for blood glucose and lipid regulation, where
frequent bouts of activity (or breaks on sitting time) are important for uptake
of glucose and lipids from the blood stream. The evidence now suggests that

glucose metabolism is best regulated witinore frequent physical activity
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8. Domains of activity are important. Thestimatescontributing to this
evidence review are from studies that havesuallyassessed leisure time
physical activityand walking,rather than other domains of activitysuch as
occupational or househdl activity, or activity as part of transport or
commuting. There is increasing evidence thaictivity in the commuting
domain is independently associated with reduced risk of deatfand that
total physical activity may be summed across domains to summarise overall
risk.” Theeffects of household activities on physical and mental health have

however, only just begun to receive research attentiaf’

9. The type of activity is also important. Although most of the efemiological
evidence comesrom large cohort studies which assessed wahg and
aerobicleisuretime activity, resistancetraining isalsoimportant, not only for
maintaining strength(and therefore the ability to do daily tasks), but also for
the prevention of falls as well asCVDand diatetes risk factors' Evidence
suggests that resistance trainingand large-muscle aerobic activieshave
additive benefits in reducing vascular risk among people with diabetes and

pre-diabetes'’

CONCLUSION

It is difficult to suggest an exact overallloseof activity for health benefit, but the range
at which there is substantial benefit for the general population appears to be between
about 500 and 1000 MET.mimveek. If we take 3.33 aan example of ageneric MET
value for moderate actvity, 500- 1000MET.mirweek equates with 15 300 minutes of
moderate intensity activity per week. If we take 6.66 asgeneric MET value for vigorous
activity, 500z 1000MET.minweek equates with 7% 150 minutes of vigorous activity per
week. Thke minimal volumeof 500 MET.minweek can be acheved bymoderate-intensity
activity alone, by vigorous activity alone, or througbombinations of moderate and

vigorous intensity activity as indicatedby the examplesin Table2.1
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Table2.1

activity, or a combination.

Examples of activity patterns that will accruéhe minimal recommenced
amount of 150 minutes/week of moderate intensity, or 75 minutes/week of vigorous

(These patterns are examples; many other combinations of activities will
provide this amount of activity).

Frequency | Duration | Total | Intensity Volume or
Iweek (mins) | minutes | (MET9 dose Example
(MET.min)
Moderate : .
intensity 5 30 150 3.33 500 Bgskk "}’ﬁ'k'”g
only (5 km/hour)
Moderate Walk to
intensity 10 15 150 3.33 500 m)nrl‘jt’e?
onl ,
Y twice a day
Vigorous '‘Aerobics'
intensity 3 25 75 6.66 500 (\e/)'(gefg’slf
onl
Y class)
Vigorous
intensity 4 19 76 6.66 506 Jogging
only
©
.
©CT T g
5328 1 30 30 3.33 100 Brisk walking
S S o3
8 IS % S + + + + + +
55:h
E8 3= 2 30 60 6.66 400 Basketball
O Eg
2
>
[%)]
(]
5 2 2 Soccer
§ 2] j 1 60 60 5 300 +
g B U§J + + + + + .
22 = Cycling to
> C
EE O 2 25 50 4 200 work
OFg (<16 kph)
©

Note.

These data are based on the assumption that one minute of vigorous intensity

activity expends approximately the same energy as two minute$ moderate
intensity activity. Activities of any intensity can be med in any ratia
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RESULT®ARTTHREE:
EXISTING NATIONAL AND GLOBAL
PHYSICAL ACTIVIRECOMMENDATIONS
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INTRODUCTION

In this section of the report we provide gamples of current national physical activity
guidelines andan overview of how several countries have approached the dissemination
and communication of ther guidelines to different audiencesas part oftheir planned

dissemination strateges.

Some of the factors that have to be taken into account in the process of developing

recommendations from a complex evidence base include:
1. Recortiling different interpretations of the meaning ofphysical activity.

2. Reconciling sometimes complex evidence relating to different health

outcomes in to clear summary guidelines

3.  Recommending a specific target (for example in minutes per week) when the
evidence clearly shows a curvilinear dosesponse relationship with no clear

thresholds for minmal or maximal benefits.

4. Emphasising that the recommended dose is additionto the amount of
'background' activity that we would expect to see in everydayfé¢, most of

which is at light intensity.

EXAMPLES OF NATIONAL, REGIONAL AND GLOBAL PHYSICAL ACTIVITY
GUIDELINES

A summary of existing evidence baseadult physical activity guidelinegrom 10

countries, as well as the recently launched region@iVestern Pacific Regiophand Global
guidelines produced by the World Health Organisatiors provided in Tabl&.1(adapted

from Bull and Bauman, in press.
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Table3.1

Guidelines thatMention the Phrase:

Summary of existing guidelines showing phrases used to convey recommendations about different forms of activity.

: . Moderate- . o Mpderate- Strength/ Balance/ Sedentary
Moderate-intensity vigorous Vigorous activity vigorous Flexibility behaviours Other

COUNTRY combination
Global At least 150 minutes of ....ordoatleast| ....oran Musclestrengthening Aerobic activity
2010 moderate-intensity 75 minutes of equivalent activities should be should be

aerobic physical vigorous-intensity | combination of | done involving major performed in

activity throughout the aerobic physical | moderate-and muscle groups on 2 or bouts of at least 10

week. activity vigorous- more days a week. minutes duration

throughout the intensity activity.
week
..oran

For additional health ... orengage in equivalent

benefits, adults should 150 minutes of combination of

increasetheir vigorousintensity | moderate-and

moderateintensity aerobic physical | vigorous

aerobic physical activity activity per week | intensity activity.

to 300 minutes per

week
WHO 30 minutes of If you can, enjoy
Western moderate-intensity some regular
Pacific physical activity on five vigorous-intensity
Region: 2008 | or more days each activity for extra

week.

health and fitness
benefits.
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Moderate-

Moderate-intensity h(l/%doergtt:- Vigorous activity vigorous Strer;?et)rzi/bﬁﬁl;ance/ bseehdaevri];i?g Other
COUNTRY combination
Australia Put together at least If you can, also Think of
1999 30 minutes of enjoy some movement as an
moderate-intensity regular, vigorous opportunity, not
physical activity on activity for extra an inconvenience.
most, preferably all, health and fitness.
days .
Be actiwe every
day in an many
ways as pu can
Canada Accumulateat least Add muscle and bone More
2011 150 minutes/week of strengthening physical
moderate-intensity activities using major activity
aerobicphysical muscles groups, at provides
activity . .. least 2 days per week. greater
health
benefits.
Finland Improve aerobic | | ..., or 1 h 15 min In addition increase
2009 fitness by being active of vigorous muscular strengthand
several days a week, activity. improve balanceat
for total of at least 2 h least 2 times a week.
30 min of moderate
activity . . .
Ireland All adults should Physical activity | Activities to increase Shorter bouts of
2009 undertake 3060 can consist of a | muscular strength and activity can be

minutes of

combination of

endurance should be

accumulated to
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Moderate-

Moderate-intensity h(l/%doergtt:- Vigorous activity vigorous Strer;?et)rzi/bﬁﬁl;ance/ bseehdaevri];i?g Other
COUNTRY combination

moderate-to- moderate-and added on 2 to 3 days reach the target

vigorous physical vigorous- per week. These bouts

activity on 5 or intensity should be at least

more days of the periods. 10 minutes

week. duration.

(abbreviated to: At All adults should

least 30 minutes avoid inactivity.

on 5 days per Some activity is

week) better than none,
more is better
than some, and
adults who
participate in any
amount of
physical activity
gain some health
benefits.

The For adults (18 to 54

Netherlands
2011

years) the norm is: at
least half an hour of
moderately intensive
physical activity (4 to
6.5 MET; walking
(5km/h) or cycling (16
km/h) briskly), on at
least five days a week
(summer and winter).

New Zealand
2005

30 minutes moderate
intensity physical
activity on most,
preferably all, days.

If you can, also
enjoy some
regular, vigorous
activity for extra
health and fitness.
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Moderate-

Moderate-intensity h(l/%doergtt:- Vigorous activity vigorous Strer;?et)rzi/bﬁﬁl;ance/ bseehdaevri];i?g Other

COUNTRY combination

Norway Adults are This activity

2004 recommended to could be made

take at least 30 up of several
minutes of sessions
moderate or during the
vigorous physical day, each
activity every day. lasting at least
10 minutes.

Switzerland | Engage in physical Endurance training 3 x

2006 activity every day for per week 2660
at least half an hour at minutes. Strength and
moderate level flexibility exercises
intensity. per week.

UK 2011 Over a week, activity Alternatively, ...or Adults should also All adults Adults should aim
should add up to at comparable combinations of | undertake physical should to be active daily.
least 150 minutes (2%2 benefits can be moderate and activity to improve minimise the
hours) of moderate achieved through | vigorous muscle strength on at | amount of
intensity activity in 75 minutes of intensity activity. | least two days a week.| time spent
bouts of 10 minutes or vigorous intensity being
more Z one way to activity spread sedentary
approach this is to do across the week (sitting) for
30 minutes on at least extended
5 days a week. periods.

USA For substantial heah ...or 75 minutes | ..oran Adults should also do All adults should

2008 benefits, adults should (1 hour and 15 equivalent musclestrengthening avoid inactivity.

do at least 150 minutes
(2 hours and 30
minutes) aweek of
moderate intensity. .

minutes) aweek
of vigorousz
intensity aerobic
activity.

combination of
moderate-and
vigorous-
intensity activity.

activities that are
moderate or high
intensity and involve
all major muscle
groups on 2 or more

Some physical
activity is better
than none, and
adults who
participate in any
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Moderate-

Moderate-intensity h(l/%doergtt:- Vigorous activity vigorous Strer;?et)rzi/bﬁﬁl;ance/ bseehdaevri];i?g Other
COUNTRY combination
days a week, as these amount of
activities provide physical activity
additional health gain some health
For additional and ..or 150 minutes | ..or an benefits. benefits.
more extensive health a week of equivalent
benefits, adults should vigorousintensity | combination of Aerobic activity
increase their aerobic aerobic physical | moderate-and should be
physical activity to 300 activity. vigorous performed in

minutes (5 hours) a
week ofmoderate
intensity.. . . .

intensity activity.

Additional health
benefits are

episodes of at
least 10 minutes,
and preferably it
should be spread
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The Table shows the recently developed guidelines from the USA (2008gnada 201)°

and the UK (201D)and the older guidelines from New Zealand (20§%and Australia

(1999.° The UK guidelines have replaced the earlier ones fréngland and Wales,

Scotland and Northern Ireland, whichAAOBDEOA Al 1 AAET ¢ OEI T A AT O
Kingdom, had different guidelines for physical activity. The Table also includes guidelines

from 5 additionalEuropean countries (Finland,Ireland® The Netherlands’ Norway,*

and Switzerland) where there has been quite a long history of eadountry developing

their own nationalrecommendations, usually alongside a policy on physical activity.

Outside Europe, the USA and Canada also haveng history of developing national
physical activity guidelines. Most recently both countries have updated their guidelines
based on very comprehensive reviews of the scientific literature. In the USA this process
took over two years and was commissned by the Federal Department of Health and
Human Service$? The 760 page report on the scientific evidence is available and
provides a significant point of reference for the recent and current development of

guidelines by other agencies, including thigork in Australia.

In the regions ofSouth America, Asiahe Middle East and Africgthere are far fewer
examples ofnational physical activity guidelinesThismost likelyreflects the relativdy
recent interest inphysical activityand healthin theseregions. In the absence ohational
guidelines, many countries have adopted and uséte USA guidelinegrom 1996° asa
de facto global guide, and as such these have becommeinternational bench mark.
Overall, hisprocesshas beena useful strategy for allowing the progression of national
physical activity strategies in countries without the resources to develop their own

guidelines.

At the time of the launch by the World Health Organization (WHO) of the Global Strategy
for Diet, Physical Activity a Health in 2004 there was a notable lack obfficial global
guidelineson physical activity. However, w#h the increasing needo increase national
actions to prevent noncommunicable diseasegWHO commenced the development of
global guidelines in 200/B and the final GlobaRecommendations onPhysicalActivity

were launched in 201&fter widespreadglobal and regional consultations
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These global guidelines are now available fmdividual countries to adopt and tailor to
their own needs, as has ken done byWestern Pacific Islanslwho now have their own

guidelines in a format that is culturally appropriate foPacific Island countrie®

The most recent guidelines in Tab lare from the USA (2008}’ Canada 201),%*°the
WHO (Global guidelings® and the UK (2011)*° All drew directly, or very heavily, on the
scientific reviews conducted under the auspices of the Canadian and US guideline
development processes. It is therefore not surprising that these sets ofidalines are
very similar. A notable feature of all of them is a shift in focus frahe earlier
recommendations which specified 30 minutes of moderate intensity activity on five or
more days of the weekK as the primary guideline for adults In these never guidelines,
the main focus is on theotal volume of activity, with options to achieve this either by
moderate-intensity activity (150 minutes or 2.5 hours per weekyigorousintensity
activity (75 minutes for UK, USA and Global) combinations of the two (see Table3.).
Thenew Canadian guidelines alsflect this shift from a focus on"5x30' to state atotal
volume of 150 minutes as the main recommendatioin common with several other

countries, they also note that more activity (volume) provides more benefits.

This new position reflects theevidence, largely from cohort studieghat supports a
recommendation aboutthe total amount of physical activityeach week Recent reviews
of this evidencedo not strongly support statements about the frequency or duration of
individual sessionsas was implied by the previou% x 30 minutes"guidelineswhich
were included in many earlier guidelines (s@@able 3.). Interestingly, however, the new
UK guidelnes have retaied the "5 x 30"concept as gplausible and valid way for adults

to accumulate therecommendedamount of activity if they so choose

Seven of the tensets of guidelines in Tabl8.1also recommend resistance or strength
training; most suggest this should be on at least two days each week. Only the Swiss
have a recommendation about flexibility activities, and to date, only théK has a

recommendation about sedentary behaviour (sitting).
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DISSEMINATION AND COMMUNICATION OF NATLOMNAY SICAL ACTIVITY
GUIDELINES

National guidelinesshould provide clear statements based on scientific evidence. They
are however, sometimes written in a detaileébrmat using terminology that may be
unfamiliar to wider audiences.As such, an importanstep after the completion of

national guidelines and before the development of a coordinated communication
strategy, is to developa set of appropriatekey communicationmessages based on the
guidelines as well as different formats for their distributionwithin a planned
disseminationstrategy.”*** However, too frequently this step is overlooked andhe

physical activity guidelinesemain as gormal document, used by few and with little

professional or publicawareness of them'

It is therefore desirable to develop and test diferent ways in which the keynessages can
best be communicated to different audiencesconcurrently with the final steps of
guidelinesdevelopment. This approactallows a set of resources, targeted to multiple
audiences and uses, to be available at the same time as the formal launchgfidelines.
The formal launchs also an important component ofthe dissemination strategy that
should not be overlooked as it can provide a catalyst for action by both government and

other sectors.

Although the development of key messages and communicatio@sourcesis beyond the
scope of this project, in the following sections werovide some examples of the key
messages and resources developed for communication of physical activity guidelines

other countries.
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An Example of Communications of the Qurrent Australian Guidelines

Communication of the 1999 Australiaadult physical activity guideline$* involved
simplifying the core scientific statement#nto a four step communicationusing simplified

language. These are shown below:

1. Think of movement as an opportunity, not an inconvenience
2. Be active every day insamany ways as you can

3. Puttogether at least 30 minutes of moderaténtensity physical activity on
most, preferably all,days.

4. If you can, also enjoy some regular vigorous exercise for extra health and
fitness.

It is notable that these four statemens capture the important aspects of the scientific
recommendations but do not attempt to include all detailsFor example within these
statementsit is not explicit that activity should be accumulated in bouts of not less than
10 minutes though this wasincluded in the scientific report and waghe intention of the
guidelines It isa matter of expertjudgment as to whether this level of detall is likely to
confuse the intended audienceand whether it should or should not be included jpublic
facing communications. A wide range of stakeholders and expert opinj@s well as pilot
testing can help inform the development procssfor the outward or public facing

communications.

Examples ofRecent Communications andDissemination of Other National Guidelines

Fact sheets Theformat of anycommunicationof physical activityguidelinesshould
match the intended audience in both the level of detail and trtructure.?® Fact sheets
usually comprising no more than-2 pages are popularbecause éw professionals have
time to read detailed scientific reports.The most recentguidelinesfrom Canada:’the
UK® and the USA’have all been launched with a set of fact sheetsee AppendixOne
for examples from USAandthe UK).

It is usual tonot includeall the detailsof the evidencebased recommendationsn the

fact sheets andguidelinesprepared for disseminatiorto the public and professionals
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Table 3.2(below) illustrates this point using the Canadian guidelines.

Table3.2 The Canadian physical activity guidelines and associated 'key messages' used
in the fact sheets.

Evidencebased Recommendation$' Fact Sheets and Guideliné$

ONE ONE

Adults aged 195 years should To achieve health benefits, adults aged 638
accumulate 150 minutes/week of years should accumulate at least 150 minuteg
moderate-intensity PA or 90 of moderate-to vigorous-intensity aerobic
minutes/week of vigorousintensity PA in | physical activity per week, in bouts of 10
periods of at least 10 minutes each. minutes or more.

Greater amounts ofactivity and more
vigorous activity provide additional

benefits.

TWO TWO

Engage in resistance activities onf It is also beneficial to add muscle and bone

days/week strengthening activities using major muscle
groups, at least 2 days per week.

THREE THREE

Engage in flexibility activities on 4 More daily physical activity provides greater

days/week health benefits.

Note that the first guidelinesimplifies theevidencebased recommendatiors for

moderate intensity physical activity and vigorous intensity physical activity by using the
synthesis of'moderate to vigorous' intensity physical activity The secondjuidelineuses
the more definitive"at least2 days a weekas the desirable frequency of strength
training, rather than the more ambiguous'2-4 days/weeK of the evidencebased
recommendation Using 24 dayscould create confusion and uncertaity as towhether it
should be 2, 2r 4 days The third guidelineaddresses thé'more is better' evidence in

the first evidence based reommendation.

This example from Canada illustrates haoscientific evidencecan bereworded and
presented, and how decisions were made about what to include as key messages for

communication to prompt awareness, increase knowledge and stimulate action and
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behaviour change.

Pamphlets and brochures These print materials areiseful for handing to patient
populations and making available in public locations as fressources. This approach

was usedfor the dissemination of the Australian guidelines in 199and 2005%

A relatively recent developments to capture thedifferent types and amountsof physical
activity recommended in a picture or schema. Examples of these are shdweiow. In

Finland the"Activity Pie' (Figure3.1)” wasdeveloped to show different waysof

combiningtypes and duration of activity to reach the recommended threshold.

Weeky PHYSICAL ACTIVITY PIE

: “ic physical acg;,
walking
Mﬂﬁﬂhﬁ 2h30min

Improve aerobic fitness I:".‘Cﬁl'lg aweek

by being active several days
a week, for total of at least Muscle- everyday

2 h 30 min of moderate activity mm' strengthening physical activities
of - and balance training ﬂﬂmwiﬂs

1 h 15 min of vigorous activity. S strength training Stk e

2 sequence training ! o

In addition hﬁmﬂg balance training i physically
increase muscular strength  hunting ball games, skating active games
and improve balance - stretching, dancing

at least 2 times a week. aerobics

Recommendation for health-enhancing — igo 5 -
physical activity for adults aged 18-64 @ UKK Institute

Figure 31 "Activity Pie" illustration for communication of the physical activity
guidelines in Finland’
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In Switzerland the same concept was illustrated using a pyram(Bigure3.2.**

Half an hour of physical activity per day
in the form of routine activities or
moderate-intensity sports

Figure 3.2 Pyramid usedfor communication of the guidelines in Switzerland*

Mass media Campaigns using paid and unpaid media (such as television, radio and print
communications) are often used for mass reach and aim to raise awareness egshacate
whole populations on the benefits of physical activity for health and wellneé§ These
population-based strategies aim to reach many people, andn beaccessed by a large

segment of the physicallynactive population.

Finalreport for the Department of Health and Ageirfgigust2012 104



REFERENCESa(P3)

1. Bull F, Bauman A. Physical Activity Policy: Guidelinesr@etdmmendations around the
world. In: Clow A, Edmunds S, editors. Physical Activity and Mental Health: Theory and
Practical Applications HumanKinetics, in press.

2. Physical Activity Guidelines Advisory Committee. Physical Activity Guidelines Advisory
Committee Report, 2008. Washington, D.C.2008.

3.  Canadian Society for Exercise Physiology. 2011 Canadian Physical Activity Guidelines.
Ottawa, Carada: Canadian Society for Exercise Physiology; 2011.

4, UK Department of Health Physical Actiity, Health Improvement and Protection. Start
Active, Stay Active: A &oort on PhysicalActivity for Health from the Four Homed O1 OOEA GG
Chief MedicalOfficers.London, UK: Department of Health; 2011

5.  Sport and Recreation New Zealand. Guidelines for Promoting Physical Activity to Adults.
Wellington, New Zealand: Sport and Recreation New Zealand; 2005.

6. Department of Health and Ageing. Nationathysical Activity Guidelines for Australians.
Canberra: Commonwealth Government of Australi®99.

7. UKK Institute.Physical Activity PieTampere, Finland: UKK Institut009. Accessed June
2012

8. Department of Health and Children, Health Service Executive. The National Guidelines on
Physical Activity for Ireland. Dublin, Ireland: Department of Health and Children and Health
Service Ercutive; 2009.Accessed June 2012 frofset Ireland Active

9. Ministry of Heath Welfare and Sport. Dutch Healthy Exercise Norm: NNGB Netherlands:
2011Acces®d June 2012 fronYouth Monitor, Ministry of Health Welfare and Sport,
Netherlands

10. Becker W, Lyhne N, Pedersen AN, Aro A, FogelholnP¥o rsdottir |, et al. Nordic nutrition
recommendations 2004 integrating nutrition and physical activity. Scand J Nutr.
2004;48(4):17887.

11. Swiss Federal Office of Sports. HealtBnhancing Physical Activity. Zurich, Switzerland:
Swiss Federal Office of Sports; 2006.

12. US Department of Health and Human Services. 2008 Physical Activity Guidlines for
Americans: Be ActiveHealthy and Happy! Washington, U®epartment of Health and
Human Services Centres for Disease Control and Prevent9H08.

13. Pate RR, Pratt MP, Blair SN et al. Physical activity and public health: a recommendation
from the Centres for Disease Corat and Prevention and the American College of Sports
Medicine. JAMA1995; 273402-407.

14. World Health Organisation. Glob&@trategyon Diet, Physical Activitand Health Geneva

Finalreport for the Department of Health and Ageirfgagust2012 105


http://www.ukkinstituutti.fi/filebank/64-physical_activity_pie.pdf
http://www.getirelandactive.ie/content/wp-content/uploads/2011/12/Get-Ireland-Active-Guidelines-GIA.pdf
http://jeugdmonitor.cbs.nl/en-GB/menu/inlichtingen/begrippen/nngb.htm;
http://jeugdmonitor.cbs.nl/en-GB/menu/inlichtingen/begrippen/nngb.htm;

15.

16.

17.

18.

19

20.

21.

22.

23.

Switzerlard: World Health Organisation2004.

World HealthOrganisation. Global Recommendations on Physical Activity for Health.
Geneva, Switzerland: World Health Organisatip2010.

World Health Organisation. Pacific Physical Activity Guidelines for Adults: Framework for
Accelerating the Communication of Physal Activity Guidelines. Manila, Philippines: World
Health Organisation; 2008.

US Department of Health and Human Servicézhysical Activity Guidelines for Americans
Resources. Aa-Glance: A Fact Sheet for Professiond¢ashington, USA2008. Accessed
June 2012

Health Canada and the Canadian Society for Exercise Physiology. Canadian PhysigélAct
Guidelines 2011 Scientific Statements. Otta@anada2011.

Canadian Society for Exercise Physiology. Canadian Physical Activity Guideline Factsheets.
Ottawa, Canada2011. Accessed June 2012 fi@amadian Physical Activity Guideline
Factsheets

Department of Health.UK Physical Activity Guidelines-actsheets #4. London, UK
Accessed June 2012

Keséaniemi A, Riddoch CJ, Reeder B, B&iit, Sagrensen TIA. Advancing the future of
physical activity guidelines in Canada: an independent expert panel interpretation of the
evidence. Int J Behav Nutr Physical Activity. 2010;7(41).

Department of Health and Ageing. An Active Way to Better H#mlNational Physical
Activity Guidelines for Adults. Canberra, Australia: Department of Health and Age@p5s.

Bauman A, Chau J. The role of media in promoting physical activity. J Physical Activity
Health. 2009;6: S196.

Finalreport for the Department of Health and Ageirfgagust2012 106


http://www.health.gov/paguidelines/factsheetprof.aspx;
http://www.health.gov/paguidelines/factsheetprof.aspx;
http://www.csep.ca/english/view.asp?x=804;
http://www.csep.ca/english/view.asp?x=804;
http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_127931

RESULTEART FOUR:
PROPOSENEWAUSTRALIAN PHYSICAL ACTIVITY
GUIDELINES FOR ADUIZTS
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INTRODUCTION

In this section we prgose new Australian physical activity guidelines

The guidelines are designed for use layl adults as the health benefits of physical asfity
are similar for all adult populations, including those with chronic illness. People with
physical and mental disabilities should adapt their activity according to their capacity.
The guidelines are also intended for use by ariety of end users intuding: health
professionals who have a role in advising their patients/clients on physical activity; those
who monitor physical activity in populationsthose involved with health promotion
strategies for the prevention of noncommunicable diseasesandthose who develop

policy relating to physical activity.

In these guidelinesphysical activity ixonceptualisedasactivities that use one or more
large muscle groups, for movement in the following domaindeisure (including
organised activities such asports, as well as exercise and recreational activities);
occupation (including paid and unpaid workgnd transport (for example walking, cycling

or skating to get to or from places).

The guidelines are based oour review of the scientific evidence onhe relationships
between physical activity and a wide range of health outcomes. It is implicit that any
recommendation made is for activity that ign addition tothe activities of dailyliving that
would be expected in the lives of most Australian@ncluding, for example activities
involved in personal car¢showering etc], finding and preparing food shopping,
cooking, washing up but excluding gardening which is conceptualised as a leisure

activity], general home duties and child/elder care adiies).
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DIFFERENCES BETWEEN THE OLD AND NEW GUIDELINES

The proposed guidelines differ from the existing guidelines in the following ways:

1. We introduce the concept thatsome is better than non€' (Risk reductions
begin with the first increase in aavity beyond baseling there is no evidence
to support the notion that a threshold must be reached before benefits

accrue).

2.  We introduce the concept of aangeof activity, with more activity providing
more benefit, and a higher level of activitpecessaryor the prevention of

weight gain and some cancers.
3. We introduce a new guideline for muscle strengthening activities.

4.  We introduce anew guideline onsitting time. We concluded that there was
insufficient evidence on which to base eompletely separateset of guidelines
on sedentary behaviour for adults. In the remainder of this report, the term
‘physical activity guidelines' therefore includes both physical activity and

sitting time.

On the following pages each guideline is presented in a table with related summary
scientific recommendations.Thescientificrecommendations are rated according to the

following NHMRC grading system

A evidence can berusted to guide clinical practice
B evidence can be trustedn most situations
C care should be takenn using this evidence for policy development.

Later in the report the guidelines are presented in a single table, in line with those

prepared in the parallel report on guidelines fachildren and adolescents.
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Table 4.1: ProposedAustralian physical activity guidelines foradults z draft one

Preamble:

Regular physical activity reduces the risk of many adverse physigal psychosocial health

outcomes. There is clear evidence thdbing some activity is better than doing none at adnd

increasing amounts of activity provide increasing benefit

Summary of the Scientific Ridence

Proposed Australian Guidelines

The relationship between physical activity and health
benefit is cunilinear. This means that the benefits
increase with increasing amounts of physical activjty
with ‘diminishing returns' at the highest levels of
activity.

Level of Evidence = A

ONE

Doing any regular physical activity is
better than doing none. If you cuantly
do no physical activity, start by dwg
some activityand thenbuild up to the
recommended amount.

There is no clear evidence on the optimal frequency of
physical activity, but there is strong support for
recommending that adults should accumulate their
physical activity across the week. Being active on mos
if not all, days each week, is likely to gvide increased
metabolic benefits.

Level of Evidence = B

TWO
Spread your activity through the week

The scientific data on the relationship between total
volume(frequency x duration X intensity)of activity
and health benefits are more convincing ancbnsistent
than those for frequency,duration or intensity of
activity.

Optimal benefits (ie. in terms of effort required, for
health gain) are gained in the range from around 500 t
around 1000MET.mirweek of physical activity. 500
MET.minweek isequivalent to 150 minutes of
moderate-intensity activity, or 75 minutes of vigorous
activity, or any combination of intensity and duration
that provides thisamount of activity. 1000
MET.minweek is equivalent to 300 minutes of
moderate intensity or 15@ninutes of vigorous activity
(or a combination).

THREE

Accumulate at least 150 minutes of
moderate intensity physical activity
(including brisk walking) or 75 minuteg
of vigorous activity, or an equivalent
combination of moderate and vigorous
activities, each week

Finalreport for the Department of Health and Ageirfgagust2012

110



Summary of the Scientific Ridence

Proposed Australian Guidelines

For most health outcomes, additional benefits occur
with more physical activity. In particular, moractivity
isrequiredfor prevention of weight gain and some
cancers. This higher amount of physical activity can b
achieved through longer duration (more minutes) or
greater frequency (more often) or doing activities of
higher intensity.

Level of Evidence = A

FOUR

For additional health benefits, and for
prevention of weight gain and some
cancers, accumulate 300 minutes of
moderateintensity activity, or 150
minutes of vigorous, or an equivalent
combination of moderate and vigorous
activities, each week

Resistance training (muscle strengthening) activities
are important for metabolic, cardiovascular and
musculoskeletal healthigcluding prevention of falls),
and for maintaining functional status and ability to
conduct activities of daily living.

There is limited evidence on the optimal frequency of
strength training, but significant benefits are
associated with strength trainimg at least twice a week.

Level of Evidence =/B

FIVE

In addition, @ muscle strengthening
activities on at least 2 days each week

Strong emerging evidence indicates that extended
sitting time is associated with increased risk of diabete
and allcause mortality. There is however insufficient
evidence at this time to make a specific
recommendation on the minimal or optimal duration ©
sitting.

Level of Evidence = A/B

SIX

Minimise the amount of time spent
sitting. Break up long periods of sitting
as often as possible

Footnote:

The benefits of physical activity far outweigh the risk of remaining inactive or the risks of
adverse outcomes. There is a slightly increased risk of injury or accident in adults who
are unaccustomed to any physical activity at all, and in those doingthigtensity, long
duration activities. To reduce riskhose unaccustomed to activity are advised to start
slowly (for example, by walking), and t@dapt gradually towards recommended levels.
Do not overexert without sufficient training. Individual physical and mental capabilities
should be considered when interpreting the guidelines
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PROPOSED NEUSTRALIANPHYSICAL ACTIVITY GUIDELINES FOR
ADULTE DRAFT ONE

Preamble:
Regular physical activity reduces the risk of many adverse physicpbgoldosocial health
outcomes

ONE

Doing any regular physical activity is better than doing none. If you currently do no physical
activity, start by doing some activity, and then build up to the recommended amousttown
below.

TWO
Spread your activity thragh the week

THREE

Accumulateat least150 minutes of moderate intensity physical activity (including brisk
walking) or 75 minutes of vigorous activity, or an equivalent combination of moderate and
vigorous activities, each week.

FOUR

For additional health benefits, and for prevention of weight gain and some cancers,
accumulate 300 minutes of moderate intensity activity, or 150 minutes of vigorous, or an
equivalent combination of moderate and vigorous activities, each week.

FIVE
In addition, do muscle strengthening activities on at least 2 days each week

SIX
Minimise the amount of time spent sitting. Break up long periods of sitting as often as
possible

Footnote:

The benefits of physical activity far outweigh the risk of remaininigactive or the risks of adverse

outcomes. There is a slightly increased risk of injury or accident in adults who are unaccustomed

to any physical activity at all, and in those doing high intensity, long duration activities. To reduce

risk, those unaccuwmed to activity are advised to start slowly (for example, by walking), and to
adapt gradually towards recommended levels. Do not ovekert without sufficient training.
Individual physical and mental capabilities should be considered when interpretthg

guidelines.
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RESULT®ARTFIVE
CONSULTATIONFEEDBACKND REVIEW
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INTRODUCTION

As part of the development processeedback on adraft of the proposed EvidenceBased
Physical Activity and Sedentary Behaviour Recommendations for Adadtsought from a
group of people identified as key stakeholderand/or with research/academic expertise

in adult physical activity and health.

METHODS
Participants
'Key informants'were identified by the consultant team and The Department of Health

and Ageing, and endorsed by The Department of Health and Ageimigvitees (N=74)

included

1 representatives from state government health departments (n=24), the Australian
National Physical Activity Network (15), and the Australian National Health

Prevention Agency (n=4)
1 representatives of NonGovernment Organisations (n=12)

1 national (n=12) and international (n=7) researchers/academics vegpertise in
adult physical activity epideriology; or experience in conductingritical reviews

of researchevidence,or developing physical activity guidelines.

Materials

The proposedBvidenceBased Physical Activity and Sedentary Behaviour Recommendations
for Adultswere provided (in confidencg. Participantsreceived only the preamble,

summary scientific statements and proposed guidelines (see Tabld. This document

was developed after feedback from The Department of Health and Ageing on an initial

draft.
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Table5.1
comment.

Proposed new physical activity guidelines (draft onegirculated for

PROPOSEBUSTRALIAN RECOMMENDATIONS PBIRSICAL ACTIVIRND SEDENTARY BEHAVIOUR

FOR ADULTS (48! YEARS)

Preamble: Regular physical activity reduces the risk of many adverse physical psychosocial health

outcomes. There is clear evidence that doing some activity is better than doing none at all and increasing

amounts of activity provide increasing benefit.

Summary of theScientific Evidence

Proposed Australian Guidelines

The rdationship between physical activity and health
benefit is curvilinear. This means that the benefits
increase with increasing amounts of physical activity, wit|
‘diminishing returns' at the highest levels of activity.

ONE

Doing any regular physical activity is better
than doing none. If you currently do no
physical activity, start by doing some activity,
and then build up to the recommended
amount.

There is no clear evidence on the optimal frequency of
physical activity but there is strong support for
recommending that adults should accumulate their
physical activity across the week. Being active on most,
not all, days each week, is likely to provide increased
metabolic benefits

TWO
Spread your activity through theveek

The scientific data on the relationship between total
volume(frequency x duration x intensity) of activity and
health benefits are more convincing and consistent than
those for frequency, duration or intensity of activity.

Optimal benefits (ie in terms of effort required, for health
gain) are gained in the range from around 500 to around
1000 MET.min/week of physical activity. 500
MET.min/week is equivalent to 150 minutes of moderate
intensity activity, or 75 minutes of vigorous activity, or an
combination of intensity and duration that provides this
amount of activity. 1000 MET.min/week is equivalent to
300 minutes of moderate intensity or 150 minutes of
vigorous activity (or a combination).

THREE

Accumulate at least 150 minutes of moderate
intensity physical activity (including brisk
walking) or 75 minutes of vigorous activity, or
an equivalent combination of moderate and
vigorous activities, each week

For most health outcomes, additional benefits occur with
more physical activity. In partular, more activity is
requiredfor prevention of weight gain and some cancers.
This higher amount of physical activity can be achieved
through longer duration (more minutes) or greater
frequency (more often) or doing activities of higher
intensity.

FOWR

For additional health benefits, and for
prevention of weight gain and some cancers,
accumulate 300 minutes of moderate intensit
activity, or 150 minutes of vigorous, or an
equivalent combination of moderate and
vigorous activities, each week

Resistance training (muscle strengthening) activities are
important for metabolic, cardiovascular and
musculoskeletal health (including prevention of falls), an(
for maintaining functional status and ability to conduct
activities of daily living.

There ae insufficient data on which to base a specific

recommendation about the frequency of strength

FIVE
In addition, do muscle strengthening activities
on at leas2 days each week
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Summary of the cientific Evidence Proposed Australian Guidelines

training, but significant benefits are associated with
strength training at least twice a week.

Strong emerging evidence indicates that extended sitting SIX
time is associated with increased risk of diabetes and-all
cause mortality. There is however insufficient evidence
this time to make a specific recommendation on the
minimal a optimal duration of sitting.

Minimise the amount of time spent sitting.
Break up long periods of sitting as often as
possible

Procedure

The key informantswvere contacted by emaiknd invited to complete an online survey

(Appendix Two). Theywere asked torate the

1 appropriateness of including a preamble (yes/no) and if the wording was clear

(yes/no).

1 appropriateness of new guidelined (encouraging those doing no activity to do

some), 5 (muscle strengthening activities) and (minimising sitting time).

1 accuracy of the scientific statementor each guideline

1 content/wording of each guideline.

Respondents rated the appropriateness, accuracy and content/wording usia& point
Likert scale éxcellent, very good, good, fairppr), and had the opportunity to provide

additional written comments.

Respondents were also asked to indicate gender, age, education level, employment

context and primary focusand geographical location.

Quantitative and qualitative responses were collatl and summarisedFor some

findings, data were grouped by employment context.
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RESULTS
Response

Of the 74 people invitedo participate, 30 respondedwithin the time frame (40.5%).The
response rateby employmentcontext is provided in Tablé&.2 Two respondents
declined to provide demographic data. Of the 2&spondentswho did provide

demographic information

1 21lwere in research/academic roled,0were in policy,5were in management anc
were in service provision/health promotion practice

9 all had a university level education
1 all the states and territories were represented
1 almost two thirds (64%) were women.

An overview of the ratings of the appropriateness, accuracy and content/wording of the

draft proposed guidelines is presented in Figurésl, 5.2and 5.3.

Table5.2: Consultation on proposedhew Australianphysical activity guidelines for
adults (draft one): Response rate by employment context.

Group Invited Responded | Response rate (%)

State government health departments, Australian 43 14 325
National Health Prevention Agency, Australian
National Physical Activity Network

Non-GovernmentOrganisations 12 3 25.0
National researchers/academics 12 7 58.3
International researchers/academics 7 6 85.7
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Guideline 1 Guideline 5 Guideline &

Figure 5.1:Ratings of the appropriateness of proposed new guidelinegdraft one).
Note: Guideline 1: encouraging those doing no activity to do some; Guideline 5: muscle strengthening
activities, Guideline 6: minimising sitting time.
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Figure5.2 Ratings of the accuracy of each proposed guidelin@raft one).

Note: Guideline 1: enemaging those doing no activity to do some; Guideline 2: daily activity; Guideline 3:
volume for general health benefit; Guideline 4: higher volume for preventiaf weight gain and some
cancers Guideline 5: muscle strengthening activities; Guideline @nimising sitting time.
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Figure 5.3 Ratings of the content/wording of each proposed guideline.

Note: Guideline 1: encouraging those doing no activity to do some; Guideline 2: daily activity; Guideline 3:
volume for general health benefit; Guideline 4: higher volume for prevention of weight gain and some
cancers); Guideline 5: muscle strengtheningtavities; Guideline 6: minimising sitting time.

Preamble

Regular physical activity reduces the risk of many adverse physical and psychosocial
health outcomes. There is clear evidence that doing some activity is better than

doing none at all and increiag amounts of activity provide increasing benefit.

All respondents indicatedhat it was gppropriate to includea preamble Almost all(90%)

thought the wording was appropriate.

In the written comments, several respondentsndicated concerns withspecific words. It
was thought that "adverse' and"psychosocial might not be understood by thegeneral
public. These respondents also indicated that they were unsure for whom this material

was intended (ie informed audience vs general public).

Some respndents suggested thatexamples of specific health outcomes could be

included in the statement.
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Other individualcomments were that:there may be health risks from high levels of
activity; the value of high intensity activitysedentary behaviour was not rantioned;
activity is generally safe but inactive people with concerns can start with walking and
consult a health professional; and that the sentence structure could be changed to

improve readability, strength, and positive wording.

GuidelineOne

Scientfic statement: The relationship between physical activity and health benefit is
curvilinear. This means that the benefits increase with increasing amounts of

physical activity, with 'diminishing returns' at the highest levels of activity.

Guideline: Dag any regular physical activity is better than doing none. If you
currently do no physical activity, start by doing some activity, and then build up to

the recommended amount.

There was a very high level of support for the appropriateness of introducitigs new
guideline, with 93% of respondentsting it as excellent/very good.The scientific
statement was also strongly supported with 87% of respondentgting it as
excellent/very good. Just under two thirds of respondents (67%) rated the

content/wording as excellent/very good, and only one person rated it as fair/poor.

Written comments indicated thatthere were concerns withhow to explain the concept

of a"curvilinear relationshig in the scientific statement. Some respondents thought that
"diminishing returns was a negative statement, and that it might not be well
understood, even by an informed audience. Individual suggestions were to state that
benefits increase rapidly, most benefits would be seen in those who move from doing
the leastactivity to doing more, that the increase in benefits beconssmaller at the
highest levels of activity, and that some exercise is still beneficial. One researcher
suggested that the scientific statement be qualified a$or most cases$ given some
contradictory evidence and to allow for any potential threshold effect at lower levels of
activity. Another researcher suggested the relationship be described"alrect and

curvilinear".
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Some respondents were concerned with the guideline identifyifgny regula activity”,

as this could apply to activities of low frequency (eg once per month) and any intensity.
Individual comments on this guideline included suggestions to replatsome’ activity
with "a small amount, to specify a minimum amount of activity, tinclude"gradually' in
the statement on building up to the recommended amount, and to replacelo no

activity" with "doing little or insufficient activity".

GuidelineTwo

Scientific statement: There is no clear evidence on the optimal frequency of ghysica
activity, but there is strong support for recommending that adults should
accumulate their physical activity across the week. Being active on most, if not all,

days each week, is likely to provide increased metabolic benefits.

Guideline: Spread your agty through the week.

Just over three quarters of respondents (77%) rated the accuracy of the scientific
statement as excellent/good. Just under halfif%) rated the content/wording of the

guideline as excellent/goodand 23%n=9) rated the wording asfair/poor.

In the written comments, respondents questioned why the scientific statement
identified only the metabolicbenefits of being active on most days, as there were also
benefits for eg strength, bone health, wellbeing, cardiovascular health etc. V@eal
respondentscommented that the term"”metabolic’ may not be well understood, and
this emphasis was inconsistent with the overall focus on general health and wellbeing.
One was concerned that the conclusion dho clear evidencé in the scientific staement

might be misinterpreted or not understood.

The written comments indicated that respondents strongly supported the concept of the
guideline encouraging people to be active on multiple days, instead of eg one or two
days. Many respondents suggestettie guideline should refer to'every’, "many"’ or

"most" days; or"equally' through the week. Some respondents added a qualifier that
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this was"preferably”, "ideally' or "if possible’. Two respondents indicated that a non
guantified descriptive statement(vs eg specifying a set number of days) would be

difficult to operationalise for evaluative/research purposes.

GuidelineThree

Scientific statement: The scientific data on the relationship between total volume
(frequency x duration x intensity) adctivity and health benefits are more

convincing and consistent than those for frequency, duration or intensity of activity.
Optimal benefits (ie in terms of effort required, for health gain) are gained in the
range from around 500 to around 1000 MET.meeW of physical activity. 500
MET.min/week is equivalent to 150 minutes of modenatensity activity, or 75
minutes of vigorous activity, or any combination of intensity and duration that
provides this amount of activity. 1000 MET.min/week is equit&eB00 minutes of

moderate intensity or 150 minutes of vigorous activity (or a combination).

Guideline: Accumulate at least 150 minutes of moderate intensity physical activity
(including brisk walking) or 75 minutes of vigorous activity, or an equivalent

combination of moderate and vigorous activities, each week

Almost three quarters of the respondents (73%) rated the accuracy of the scientific
statement as excellent/very good, and only two respondentated it as fair/poor. The
content/wording of the guidelinewas rated asexcellent/very goodby 43%, andsgood

by 37%f respondents

Written comments indicated that respondents were concerned how people would
translate the scientific statement and guideline into behaviour. Respondents were
concernedthat people would find it difficult to understand MET values and to determine
the "equivalent combination of moderate and vigorous activitiés Governmentbased
respondentssaid this guideline was too wordy, too complicated, and needed to be
revised so & to have aclear and simple messag® disseminate to the general public.
Suggestions werealsomade for examples of or supporting documentation on the

meaning of the termsmoderate and vigorous intensity activity.Some respondents
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guestioned why"including brisk walking was specified, and if it was intended as an
example. One researcher noted that other international guidelinesdicate that

activities need to be >10 minutes.

Several researchers questioned the expression 'adptimal benefits in tems of effort
required” in the scientific statement andsuggestedthat the wording needed revisng so

as to remove the inference of a codbenefit evaluation.

Some respondents suggested changes to specifibrases (edfirst sentence of scientific

statement) or words (eg"gained', "accumulate', "equivalent’, "optimal").

GuidelineFour

Scientific statement: For most health outcomes, additional benefits occur with more
physical activity. In particular, more activig/riequired for prevention of weight

gain and some cancers. This higher amount of physical activity can be achieved
through longer duration (more minutes) or greater frequency (more often) or doing

activities of higher intensity.

Guideline: For addition&lealth benefits, and for prevention of weight gain and
some cancers, accumulate 300 minutes of moderate intensity activity, or 150
minutes of vigorous, or an equivalent combination of moderate and vigorous

activities, each week

Almost three quarters ofthe respondents (73%) rated the accuracy of the scientific
statement as excellent/very good, anthree respondents indicated it was fair/poor.The
content/wording of the guidelinewas rated asexcellent/very goodby 43%of

respondents, good by37%and far/poor by 20%n=6) of respondents

Many of the commentsreiterated what was said for guideline threeRespondents
guestionedwhether people would be able to understand the volume of activity
identified. Some comments from respondents in government posins indicated a
concern that the role of diet/healthy eating was not acknowledged for prevention of

weight gain.
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Several respondents praised this guideline for identifying cancer prevention, clarifying
the higher volume of activityneeded for preventingweight gain, and giving more than a
minimum standard of physical activityOthersfound this additional guideline unclear,
and wondered whether it was only beneficial for cancer and weight gain prevention.
Some respondents wanted other health benefitsuch as cardiovascular and bone
health, to be acknowledgedn the second part of this guidelinpone respondent

guestioned whether there were psychosocial benefits.

GuidelineFive

Scientific Statement: Resistance training (muscle strengthening) acsitie
important for metabolic, cardiovascular and musculoskeletal health (including
prevention of falls), and for maintaining functional status and ability to conduct

activities of daily living.

Guideline: In addition, do muscle strengthening activitiesat least 2 days each

week.

There was strong support for the appropriateness of introducing this guideline, with 87%

of respondents rating it as excellent/very good.

The accuracy of the scientific statement was rated as excellent/very good by 80% of
respondents, and only one rated it as fair/poor. The content/wording of the guideline
was rated as excellent/very good by 50% of respondents, and good by a third of

respondents (33%).

Many respondents commented that people would need examples of this typé activity.
One respondent noted the possible confusiofifom using multiple terms (resistance
training”, "muscle strengthening, "strength training"). Two respondents questioned

the required duration of sessions.

Some respondents noted that it would be @cessary to clarify whether this type of
activity was in addition to (ie not included in) the physical activity described in the other

guidelines. A few respondents suggested that this information could be included with
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the other guideline so as to provid one statement on the recommended levels of
physical activity per week. Some respondents suggested that some more specific
benefits of this type of activity could be identified e.g., bone health, functional status

falls preventionand activities of day living.

A few respondents found it contradictory that this guideline specified frequency when
the scientific statement appeared to state that there was insufficient evidence to

recommend a specific frequency of physical activity.

GuidelineSix

Scientific Statement: Strong emerging evidence indicates that extended sitting time
is associated with increased risk of diabetes andalse mortality. There is
however insufficient evidence at this time to make a specific recommendation on

the minimalor optimal duration of sitting.

Guideline: Minimise the amount of time spent sitting. Break up long periods of

sitting as often as possihle

There was a very high level of support for introducing this guideline, with 93% of
respondents rating the appropiateness as excellent/very good, and only one person

rating it as fair/poor.

Just over two thirds of respondents (67%) rated the accuracy of the scientific statement
and the content/wording of the guideline as excellent/very good, and 13% rated the

content/wording as fair/poor.

Respondents were concerned with the descriptors dfstrong” and "emerging' in the
scientific statement, because, for example, this seemed contradictory, there is less
evidence for diabetes tharall-causemortality, and there is a lak of evidence fom
intervention studies. There were mixed opinions between two of the researchers as to

whether the health risks from prolonged sitting were independent of physical activity.

Although the limited amount of evidence was acknowledged, respdents in
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government based positions asked if it was possible to identify more detall
information on eg how frequently sitting time should be interrupted, what duration of
sitting time is considered adverse, and examples of how to break up sitting tim@ome
of these comments were precipitated by respondents having seen this type of
information in the Draft Physical Activity Guidelines for Children and Adolescents, and

their desire to align the recommendations between the two documents.

Some respondentsuggested changes to specific words such aall-cause mortality’,

"emerging' "minimal or optimal’, "minimize', and"however".
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ChangesMade to the Draft Guidelines

Every comment made by the respondents was carefully considered by the consultants,
and significant changes were made to the draft guidelines, as shown at the end of this
section. In order to improve clarity, the order of the guidelines was changed, so that the
guideline on frequency folloved the one on volume of activity.In response to omments
about people being able to interpret activity intensity, MET values, and other details,
more information was added to the preamble and explanatory notes were added to

guidelines three, four and five.

In general, thereappeared to bemore concernwith guidelines three and four. The
government based respondents wantedewer words and a simpleg message. Some of
the researcherssuggestedthat we had not really captured the concepobf there being
NO thresholdof activity for health benefit but ratherthere is a range of activity levels,
and a range of health benefits. In light of this, we decided to substantially modify the
draft guidelines three and four into a single guidelinen activity amount, with
explanatory notes on the benefits associated Wi lower and higher levels We moved

the more straightforward ‘frequency’ guideline tofollow this information.

Explanation and discussion of the changes made is provided in the next section, and the
proposed new scientific statement and guidelines ahown in table form at the end of

this part of the report.
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DISCUSSIONND REVISIONS

Overall, there was approval of the proposed new guidelingsut with sufficient

guestions about guidelines three and four to warrant modification to these.

Thepreamble was acknowledged as being relevant and useful. Changes made in
response to the comments includedhe removal of 'scientific' words, making the
statement more positive, and providing explanations of the meaning of some of the key

terms included in the guielines.

Thescientific statementswere ratified by most respondents, though severglolicy
officers/practitioners (nonresearchers) acknowledged that they were not well informed
of the current scientific evidence, and quite a few suggested that some &iet words

used in the statements might not be understood. It is therefore important to clarify that
the scientific statements are written for informed readers with a basic understanding of
terms commonly used in physical activity epidemiology. Acknowledgihowever that
this understanding will vary, the revised scientific statements contain fewer 'technical’
terms. Many of the questions asked by tlse respondentsare answered in the scientific

review section of this report,which was not seen during the @nsultation process.

In relation to the guidelines, there was significant support for the introduction of the
three new guidelines (doing something is better than doing nothing, doing strengthening
activities and reducing sitting time). There was also retorthy support from keyexpert
respondentsfor the introduction of arangeof recommendedvolumeof activity. There
were, however, numerous suggestions for improving thevording of the new guidelines,
and many of thesavere incorporated. While many he@h promotion materials are

written for people with a reading age of 12these guidelines are written for adults with
standard (high school) education. It will therefore be important to ensure that the
'messages’(see Part Three of this repojtthat accompany these guidelines (for example

in any social marketing campaign) are tailored and meaningful to the target population.

In contrast with the revised guidelines for children and yoig people,the revised
guidelines for adults are amewhat different from the previous ones.Theprevious adult

guidelines were developedver 15 years ago, and the evidence has changsakce then
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Guideline One

The main intent of this guideline is tencouragethose who currently do no activity, to do
some, as a firsstep towards achieving the amount recommended in Guideline two

(below).

If these guidelines are accepted, they will be one of the first in the world to include a
recommendation that people who do nothing should do something. (The Irish guidelines
also male this point in their additional notes’) This is important, because, in relation to
Australian population surveys conducted over the last 15 years, abb&20% oadult
respondents say they did not do any walking for transport or recreation, or any maodee
intensity or vigorous activity. The population health benefits of 'activating' the inactive

are significant®

Guideline Two

The first intent of Guideline two is to increase awareness thatangeof activity levels
can be beneficial for health, anthat no single definitive amount of physical activity is
ideal. The second intent is to encourage people to accumulateore thanthe previously
recommended 150 minutesveek, especially in light of the urgent need to prevent

population weight gain.

We have clarified in the preambléhat physical activites which ‘count’ towards the new
rangeincludethose in theleisure(including sports, exercise and recreational activities);
transport (for example walking or cycling to get to or from places); angccupatianal
(including paid and unpaid work like lifting, carrying or digginglomains The intent here
is that the new range of activity levels may not appear to be so daunting if it is realised

that a range of activities can contributéo achieving it

We acknowledge that the increase in the recommended change may be difficult to
promote, and recommend that different ways of communicating this guideline are

carefully tested with target audiences.

Several research respondents reminded us thatpnee doseresponse relationships are
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curvilinear, there is no objective threshold of activity for health benefits, which makes it
difficult to defend the former '150 minutes' or '5 x 30" as a specific target amount, other
than as a 'low end' or potentially achieable target. As one respondent saidwe don't

have sufficient evidence of the curvilinear shape of the curve to state a specific amdunt

There are some potential important advantages of identifying a range of activity instead
of a specific single amont. One regarcher repondent was very pleased thatpeople
were not being given a minimum guidelife but rather a 'range’ which could be achieved
from a variety of different activities of differing intensities.Some respondents also

noted that a rangewould allow for different individual capabilites.

The move to recommending aangeof activity, rather than a single thresholdis novel.

While the WHO, US and UK guidelines also suggest a range of activity for health benefits,
their wording suggests ttat activity at the lower end of the range (ie 150 minutes of
moderate intensity activity) is sufficient, and that activity at the upper end (ie 300

minutes of moderate intensity, or greater intensityjs optional, and foradditional

benefits. Our interpraation of the current evidence is that activity at the upper end of

the range isrequiredfor the prevention of weight gain and for primary prevention of

some cancers. Finding the right words to express that, for example, 150 minutes is
recommended for sane health outcomes, but that more (duration or intensity) will

result in greater benefits, while at the same time conveying that morerequiredfor

some health outcomes, is challenging.

Another researchrespondent explained that, although this rangé150300 minutes, or
equivalent) is frequently mentioned in the US Guidelines report, the actual Guideline is
for 150 minutes However, in"some of the presentations people have made about the
American Guidelines, one of things that is commonly salthisthe Guideline is a range, not
a single specific point. So, | think | would prefer using the rénigeland is the only other
country to recommend a range of activity. They used words that simplified the evidence

to state "30-60 minutes of moderatevigorous activity on 5 or more days each week
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In light of the fact that some respondents were not familiar with the MET as a unit of
measurement of effort or intensity, we have added a definition of the MET to the
scientific statement for this guidelne. We have also added explanatory notes to the
guideline, to better explain the concept of mixingand summatingactivities of different
intensity, and to emphasise that activity at the upper end of the range is required for

some health outcomes.

The isse of whether we should recommend/igorousactivity for additional health

benefits, as is done in the New Zealand and Canadian guidelihfésas also raised by
some respondents. While we acknowledge in our evidence review that there is an
increasing bodyof evidence showing additional cardiovascular benefits of more vigorous
activity, we are wary of emphasising these potential additional benefits, because, in the
long term, if vigorous activity was adopted on a population level, there may be increased
‘adverse effects' in terms of injury (se®art 1.5 of this report)and potentially (in
association with injury) of increased joint problems. If vigorous activity was widely
adopted and continued, we could imagine a scenario of aging Australians with better
functioning hearts and lungs and stronger bones, but with more hip and knee

replacements.

The issue of doing activity in bouts of at least ten minutes (as is suggested in several
other sets of guidelines), was also raised by several respondents. In thiglence review
we conclude that the evidence for ten minute bouts is not strong; 15 minute bouts may
also be desirable, but the effects of five minute bouts have not been examined. We

therefore decided not to include a recommendation about minimum duration

Guideline Three

The main intent of guideline three is to encourage people to be active every day, rather

than on only one or two days each week.

Our third guideline is the only one which now remains unchanged from that included in
the 1999 Australiamguidelines! Indeed, the main recommendation in 1999 was that all

adults should 'put together' at least 30 minutes on most, preferably all, days each week.
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In essence, the new guidelines 2 and 3 do not vary greatly from this, given that 'putting
together' could infer any of the combinations of activity that are suggested in the new
Guideline 2. Our interpretation of the evidence on frequency of activity was that there
are benefits from daily activity because of the physiological and metabolic adaptations
that occur with activity. In contrast with Guidelines one and two, in the absence of

definitive evidence, the evidence on which this guideline is based was rated a8 'B'

Guideline Four

The main intent of Guideline four is to encourage people to indietmuscle strengthening

in their physical activities.

The addition of muscle strengthening activity (now as Guidelik®ur) was seen as
appropriate by most respondents. Although the evidence base underlying this
recommendation was rated as 'A/B', (andence weaker than for Guidelines One and
Two) this new guideline is in accord with those of seven other countries (see Table 4),
the majority of who concur with the frequency of 'at least 2 days per weekVe have
added examples of muscle strengthening aeities in the explanatory notes, in order to

indicate that these do not only include gyrbased resistance training programs.

Guideline Five

The main intent of Guideline five is tencouragepeople to sit less, ando break up
prolonged sitting time. Thelatter point is particularly salient for people who mape

requiredto sit for extended periods of time(eg for work or in long journeys).

We have purposelysed the term"sitting" instead of"sedentary' so as to minimise
potential confusion, as he term "sedentary' has been commonly useth key national
reports and publicationsto describethose who dono physicalactivity or exercise (See,
for example, The Australian Bureau of Statistics reports on Physical Actiitgport and
Physical Recretion, *'the National Health Survey?and the National Aboriginal and Torres

Strait Islander Health Surve}y*The National Public Health Partnership publication
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"Getting Australia Activé:**and thedraft NHMRC ClinicdPracticeGuidelinesfor the
Management of Overweight and Obesity*®> The term"sitting" is, however, more explicit,

and consistent withthe focus of the research evidence reviewed.

The addition of a guideline on reducing sitting time was seen as appropriate. It was
apparent however that those in government positions werénterested to havemore
specific advice about sitting time (how much is ok/harmful, how often should breaks be,
and for how long, etc), while the researchers were more circumspect about the strength
of the evidence and the hility to provide specific recommendations. The UK guidelines
are the only others to include a recommendation about reducing sitting tinfeTheir

expert panel also considered that there was insufficient evidence on which to base more

specific recommendations about duration of sitting and breaks.

In contrast with the evidence on physical activity and health, which has been
accumulating for nore than 60 years, the evidence on sedentary time and health has
only begun to emerge in the last ten years. Although the evidence is growing rapidly,
there is still substantial debate on whether the effects of too much sitting occur
independently of theamount of regular physical activity. At this time we do not believe
therefore that there is sufficient evidence on which to base a separate set of guidelines

on sedentary behaviour for adults.

The proposed new guidelines arghown in Table.3
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Table5.3 Proposednew AustralianPhysical Activity Guidelines for Adults aged-&@8 years
PREAMBLE:

Regular physical activity has important benig$ for physical and mental health. It reduces the risk of many health problems, such as
cardiovascular disease, diabetes, anxiety, depression, musculoskeletal problems, some cancers and weight gain. Theae évidence
that doing some physical actity is better than doing none at all, and that increasing amounts of physical activity provide even more
health benefits.

These guidelines are for all adults aged-&8 years Although physical activity is generally safe for everyon#ysical and mental abilities
should be considered when interpreting the guidelinesThose who areunaccustomed to activity are advised to start gently (for example,
by walking), without overexertion, and to gradually build up towards reaching recommeed levels. Consult a health professional if
unsure.

In the context of these guidelinesphysical activityis defined as any bodily movement produced by one or more large muscle groups, for
movement as part of: leisure(including sports, exercise and reeational activities);transport (for example walking or cycling to get to or
from places); andoccupation(including paid and unpaid work like lifting, carrying or digging). These activities should be carried out at
moderate to vigorous intensity. Moderae intensity activities require some effort, but conversation is possible. Examples include brisk
walking, swimming, social tennis, dancing etd/igorousactivities make you breathe harder or puff and pant (depending on fitness).
Examples include aerobs, jogging and many competitive sports.
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Summary of the Sientific Evidence

Guideline

Explanatory Notes

ONE

In most cases, the relationship between physical
activity and health benefits is direct and
curvilinear. Thegreatest benefits are seen in
those who change from doing the least or no
physical activity to doing more. The increase in
health benefits per unit increase in physical activit
becomes smaller at the highest levels of activity.

Level of Evidence = A

Doirg any physical activity is better than
doing none. If you currently do no physical
activity, start by doing some, and gradually
build up to the recommended amount.

TWO

The scientific data on the relationship between
total volume(frequency x duration x intensity) of
physicalactivity and health benefits are more
convincing and consistent than those for the
separate effects of frequency, duration or
intensity of physicalactivity.

The suggestedangeof activity is from around 500
to around 1000 MET.min/week*. 500
MET.min/week is equivalent to 150 minutes of
moderate-intensity activity, or 75 minutes of
vigorous activity, or any combination of duration
and intensity that provides this amount of activity.
1000 MET.min/week is equalent to 300 minutes
of moderate intensity or 150 minutes of vigorous
activity (or a combination).

Accumulate 15t 300 minutes of moderate
intensity physical activity or 75 to 150
minutes of vigorous intensity physical
activity, or an equivalet combination of
both moderate and vigorous activities, eack
week

The lower end of this range (which
can be achieved by, for example, a 3(
minute walk five times a week) will
provide substantialhealth benefits (eg
lower risk of cardiovascular disease,
diabetes, musculoskeletal and mental
health problems).

More activity (for example, two 30
minute walks, or one 30 minute jog or
five days each week) provides
additional benefits.

Physical ativity at the upper end of
this range is requiredor the
prevention of weight gain and to
reduce the risk of breast and colon
cancer.
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Summary of the Sientific Evidence

Guideline

Explanatory Notes

For most health outcomes, additional benefits
occur with more physical activity. In particular,
more activity isrequiredfor the prevention of
weight gainand some cancers. This higher
amount of physical activity can be achieved by
longer duration (more minutes) or greater
frequency (more often) or higher intensity (more
effort).

* The METmetabolic equivalent)s the unit used to
define activity intengy or effort, in multiples of
resting metabolic rate. One MET is defined as
energy expenditure at rest, usually equivalent to
3.5mL of oxygen uptake per kg of body weight pe
minute. 500 MET.min/week is equivalent to 150
minutes of physical activity at33 MET (moderate
intensity) or 75 minutes of physical activity at 6.6€
MET (vigorous).

Level of Evidence = A

Any combination of moderate and/or
vigorous intensity activities can be
included, with each minute of
vigorous physical activity ‘counting' as
two minutes of moderate intensity
activity.

THREE

Evidence relating to the optimal frequency of
physical activity each week is equivocal. The
repeated physiological and metabolic adaptations
and energy expenditure associated with daily
physical activity make it likely thatfrequent
activity is more beneficial than activity ommnly one

Be active on most, preferably all, days evel

week
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Summary of the Sientific Evidence

Guideline

Explanatory Notes

or two days, each week.
Level of Evidence = B

FOUR

Muscle strengthening activities are important for
metabolic and musculoskeletal hedtt (including
maintaining bone density), and for maintaining
functional status and ability to conduct activities
of daily living in older age.

There is limited evidence on theptimal
frequency, duration or intensity of strength
training, but there is someevidence of significant
benefits from muscle strengthening activities
twice weekly, on norconsecutive days.

Level of Evidence = A/B

Do muscle strengthening activities* on at

least 2 days each week

* These include 'pushing’ ‘pulling’ or
lifting" activities, in which the muscleg
work against some form of resistance
The resistance can be provided by
body weight (eg pushups), handheld
weights (eg dumbbells), or pushing or
pulling using machines as resistance.

FIVE

Emerging evidence indicateshat prolonged
sitting time is associated with increased risk of
premature death and a range of chronic health
problems. There is insufficient evidence at this
time to make a recommendation on the specific
duration of sitting that is associated with poor
health outcomes. There is emerging evidence to
show that the negative effects of prolonged

Minimise the amount of time spent in

prolonged sitthg. Break up long periods of

sitting as often as possible.

Breaks in sitting time need not involve
moderate-vigorous activity. Standing
up, stretching and 'light' activities are
beneficial.
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Summary of the Sientific Evidence

Guideline

Explanatory Notes

sitting may occur even in those who meet the
guidelines for moderatevigorous activity.

Level of Evidence = A/B
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NEXT STEPS

The followingissues are identified as being importantext steps for these physical

activity guidelines

PROMOTION OF THE NEW GUIDELINES

Following ratification of the revised guidelines it will be important to promote them to
the Australian adult population. This will require the development of a public health
messaging strategy that encourageawareness andadoption of the new guidelines.The
messagesshould be tested with the target audienceand could be incorporated into a
new or existing social marketing campaign, with use of a wide range of medfss stated
in Part Three of this report, this step is often overlooked when new guidedis are

developed.

In developing public communication messages to accompany these guidelines, key issues

and challenges will be to promote

1 that 'some activity is better than none’, without leaving people with the

impression that ‘any activity will do’;

1 the concept of arangeof activity, with more activity providing greater benefits
but with a clear message that more activity is required for the prevention of

weight gain;
1 the concept of 'mixing and matching' a range of activities of different intensés;

1 awide range of examples of physical activities, and not to focus solely on

structured 'exercise’ as the only option.
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MONITORING COMPLIANCE

Although the proposed new guidelines are different from the previous ones, it will be
important to continue to monitor levels of compliance with guidelines among Australian
adults. It is possibleto estimate the proportion of adults whosephysical activitylevels

fall in the range suggested by Guideline Two, using tNational Health Surveyhat is
currently in progress. It will also be useful to monitor compliance with the 'minimal’
recommendation (150 minutes etc), as this will enable comparisons to be made with
previous surveys. As the neMational Health Surveylgo includes questions on strength
training and sitting, it will also be possible to monitor compliance withe new

Guidelines Four and Five.

RESEARCH NEEDS

This update of the scientific literature on physical activity and health revealed numerous

issues that require clarification.

The issue of whether we should be promoting greater participation in vigorous activity is
important. There is no doubt that vigrous activity promotes fitness and that this has
benefits, especially for cardiovascular healthVe do however need more prospective
cohort study evidence on whether those who do regular vigorous activity (or high energy
weight bearing activity) have moe adverse long term health outcomes than those who,
for example, 'only walk'. We also need to better understand the comparative benefits

and adverse effects of moderate and vigorous activities on specific health outcomes.

We also need to know whether tinking about activity in terms of an overall 'volume' of
moderate intensity and vigorous activity should be extended to include light intensity
activities. Much more needs to be understood about light intensity activity and its overall
contribution to health outcomes, and this is feasible now that objective monitoring of
activity across the entire intensity spectrum is possible. We already know that light
intensity activity can provide psychosocial benefits, and probably better than sitting,

but does 3 minutes of light activityat say, 2 METSs, have the same health benefits as 15

minutes of moderate activity at 4 METS?
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In relation to the new guidelines, we also need more research on the minimal duration or
'bout’ of activity that will promote health, onthe relative benefits of activity on ‘'mosfall’
and fewerdays, and on the doseesponse relationships between strength training and
health outcomes, especially in relation to 'nogym’ based activities.In terms of

sedentary behaviour, we need more resgch to support the development of guidelines

on the duration of sitting time that is associated with adverse outcomes, and the

required frequency and type of break inprolonged sitting time to reduce health risk.

There are also numerous areas of reseéreelating to the promotion of these guidelines.
For example, & punitive messages and campaigns (like the Grim Reaper campaign)
more effective than positive messages in promoting physical activity®? TV advertising
more effective than mailed material$n promoting awareness of the guidelines and how

should materials be tailored for different target groups?

This is not intended to be an exhaustive list. It is provided only as evidence of the fact
that there is still much to be understood about physical activity, sedentary behaviour and

health outcomes.

REVIEW OF THE GUIDELINES

Given that the evidence on lpysical activity, sitting time and health is accruing relatively
quickly, it would be pertinent to review these new guidelines every five years, to ensure

that the guidelines continue to be based othe most recent evidence.

Finalreport for the Department of Health and Ageirfgagust2012 144



APPENDICES

Finalreport for the Department of Health and Ageirfgagust2012 145



APPENDIX QE

EXAMPLES OF COMMUNICATION TOOLS DEVELOPED FOR PHYSICAL
ACTIVITY GUIDELINES FROM THE USA AND THE UK

1. THEUSA

The most recent 2009 USA guidelines provide an example of how physical activity
guidelines can be developed and communicated using a suite of communication tools
which aimto provide the right level of detail to the intended audienceAs a set of tools,
the materials compliment and reinforce each otherA summary of these materials is

provided below.

US Physical Activity Scientific Report

(760 pages, structured around reporting the science on health benefits by disease
outcome as well as risks)

A précisof the scientific evidencds provided on page 5 of the report Takendirectly, it

reads:

"Data from a large number of studies evaluating a wide variety of benefits in diverse
populations generally support 30 to 60 minutes per day of moderate to vigorous
intensity physical activity on 5 or more days of the weelkor a number of benefits, such

as lower risk for allcause mortality, coronary heart disease, stroke, hypertension, and
type 2 diabetes in adults and older adults, lower risk is consistently obhal at 2.5 hours
per week (equivalent to 30 minutes per day, 5 days per week) of moderate to vigorous
intensity activity. The amount of moderate to vigorous intensity activity most

consistently associated with significantly lower rates of colon and brdasancer and the
prevention of unhealthy weight gain or significant weight loss by physical activity alone is

in the range of 3 to 5 hours per week.

The summary continues to provide further details on the dose response relationship:
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"It is possible to combine aerobic activities of different types and intensities into a single
measure of amount of activity.For many studies, the amount of moderate and vigorous
intensity activity associated with significantly lower rates of disease onprovements in
biomarkers and fitness is in the range of 500 to 1,000 Miinutes per week. An adult

can achieve a target of 500 MEfinutes per week by walking at about 3.0 miles per hour
for approximately 150 minutes per week (7.5 miles), walking fastdr4.0 miles per hour
for 100 minutes (6.6 miles), or jogging or running at 6 miles per hour for about 50
minutes per week (5.0 miles).To achieve 1,000 MEfinutes per week, these amounts of

activity would need to be doubled:

The summary alsoutlines the science on other types of activity and their benefits for

specific health endpoints:

"Resistance or musclstrengthening exercises are important for maintaining muscle and
bone health, and these exercises enhance functional status and contribute teeduction
of falls in older adults.Most of the evidence supports a resistance activity program with
the following characteristics: progressive muscle strengthening exercises that target all
major muscle groups performed on 2 or more days per weeko entance muscle
strength, 8 to 12 repetitions of each exercise should be performed to volitional fatigue.
One set is effective; however, limited evidence suggests that 2 or 3 sets may be more

effective."

As a précis this provides an excellent short cut to th&0 page report, but it is entirely
inappropriate for communication to audiences beyond those farral with the scientific

field and the historical developments and computations involved.

To communicate the importantinformation to a professional audienceéhe US developed
a shorter report which might be regarded as technicalor professional report. This is

just 76 pages long and contains the key information on the physical activity guidelines
within a report aimed at how this information will be used tpromote physical activity to

adults and the wider community.

The report is called008 Physical Activity Guidelines for Americang8e Active, Healthy,

and Happy(13)On pagevii within what might be regarded as the summary section of the
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report the following is provided:
Key Guidelines for Adults

1 All adults should avoid inactivity. Some physical activity is better than none, and

adults who participate in any amount of physical activity gain some health benefits.

1 For substantial health benefits, adultshould do at least 150 minutes (2 hours and 30
minutes) a week of moderatantensity, or 75 minutes (1 hour and 15 minutes) a week
of vigorous-intensity aerobic physical activity, or an equivalent combination of
moderate- and vigorousintensity aerobic ativity. Aerobic activity should be
performed in episodes of at least 10 minutes, and preferably, it should be spread

throughout the week.

1 For additional and more extensive health benefits, adults should increase their
aerobic physical activity to 300 minutes (5 hours) a week of moderatgensity, or
150 minutes a week of vigoroustensity aerobic physical activity, or an equivalent
combination of moderate-and vigorousintensity activity. Additional health benefits

are gained by engaging in physical activity beyond this amount.

1 Adults should also do musclstrengthening activities that are moderate or high
intensity and involve all major mscle groups on 2 or more days a week, as these

activities provide additional health benefits.

The core substance of the 760 page report and its summary have been reduced to 4 dot
points. Later on page 5 of the same repoBe Active, Healthy, and Happig! the

following text:

"The Advisory Committee report provides the basis for dividing the amountadrobic
physical activityan adult gets every week into four categories: inactive, low, medium,
and high (see table below).This classification is usefuldrause these categories provide
a rule of thumb of how total amount of physical activity is related to health benefits.
Low amounts of activity provide some benefits; medium amounts provide substantial

benefits; and high amounts provide even greater benis.
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Inactive is no activity beyond baseline activities of daily living.

Low activity is activity beyond baseline but fewer than 150 minutes (2 hours and 30
minutes) of moderateintensity physical activity a week or the equivalent amount (75

minutes, or Jhour and 15 minutes) of vigoroumtensity activity.

Medium activity is 150 minutes to 300 (5 hours) minutes of moderaitgtensity activity a
week (or 75 to 150 minutes of vigorodstensity physical activity a week). In scientific
terms, this range is pproximately equivalent to 500 to 1,000 metabolic equivalent (MET)

minutes a week.

High activity is more than the equivalent of 300 minutes of moderatatensity physical
activity aweek. Formore information, Appendix Oneprovides a detailed explanation of
METminutes, a unit useful for describing the energy expenditure of a specific physical

activity."

SOURCE: Page 2008 Physical Activity Guidelines for Americans (76 page report)

Fact Sheets

Although the 76 report isuseful for the informed and interested professional, it is still not
suitable for communicaton of the new USA physical activity guidelines to a wider
audience (For example onehat might include the wider community as well as other
professional groups o may not read thereport). The set of fact sheets is aimed at

such groups and the primary message shown within a box is replicated below:
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How much physical activity do | need to do?

This chart tells you about the activities that are important for you to do. Doth aerobic
activities and strengthening activities. Each offers important health benefits. And remember,
some physical activity is better than none!

Aerobic Activities
If you choose activities at anoderate level, do at leas? hours and 30ninutes aweek.
If you choosevigorous activities, do at leastl hour and 15inutes aweek.

9 Slowly build up the amount of time you do physical activities. The more time you spend, the
more health benefits you gain. Aim for twice the amount of activity in the box above.

1 Do at least 10 minutes at a time.

I You can combine moderate and vigorous aetties.

Muscle Strengthening Activities
Do these at leas daysa week.

9 Inlcude all the major muscle groups such as legs, hips, back, chest stomach, shoulders, and
arms.
9 Exercises for each muscle group should be repeated 8 to 12 times per session.

SOURCE: USA 2009 Physical Activity Guidelines: FACT SHEET*
*extract of the table only, other information is provided on this-2 pager

Tool Kit

Another resourcewithin the suite of supporting materials launched alongside theSA
physical activity guidelines ia community focussedtool kit "Be Active Your WayA Guide
for Adults Making Physical Activity a Part of Youife". This26 page guiderecommends
both the amount of physicalactivity to be undertaken as well as &ramework of how
individuals and families could implement this within their daily live&n page 9 the

following core information is provided:
"Planning your activity for the week

Physical activity experts say that spreading aerobic activity out over at least 3 days a
week is best. Also, do each activity for at least 10 minutes at a tim&here are many
ways to fit in2 hours and 30 minutest week. For example, you can do 30 mites of

aerobic activity each day, for 5 days.

On the other 2 days, do activities to keep your muscles strongind ways that work well

for you."
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SOURCEBe Active Your Way A Guide for Adultdaking Physical Activity a Part of Your
Life

All the materiak are available on the US Physical Activity Guidelines website which itself
is another tool for use by multiple audiences. No other country has produced such a
comprehensive set of materials to support the national guidelines and had them
available at thelaunch or shortly thereafter. It is too early to know if this approach has
made a difference in the USA, but this will be difficult to judge, given no previous set of

guidelines has been subject to any comprehensive evaluation.

2. THE UK

The second example of a set of scientific guidelines and their communication to a wider
audience is from the recently completed work in the UK. In 2011 new physical activity
guidelines were launched by the joint Chief Medical Officers of England, ScotlaMales
and Northern Ireland. In the CMO report, both in the Summary section (page 7) and in

the main report (page 34), the guidelines are stated as follows:
Adults (1964 years)

1. Adults should aim to be active daily. Over a week, activity should apdo at least 150
minutes (2% hours) of moderate intensity activity in bouts of 10 minutes or m@ene

way to approach this is to do 30 minutes on at least 5 days a week.

2. Alternatively, comparable benefits can be achieved through 75 minutes of vigos
intensity activity spread across the week or a combination of moderate and vigorous

intensity activity.

3. Adults should also undertake physical activity to improve muscle strength on at least

two days a week.

4. All adults should minimise the amourdf time spent being sedentary (sitting) for

extended periods”
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SOURCE: CMCePRort 2011page 7 and page 34

Fact Sheets

Of interest, this is exactly the same wording used in the Fact Sheets produced for
dissemination to the wider community as well asrpfessional groups that work with
adults and that might use or be informed by the new guidelines. Reproduced below is

the UK Fact Sheet and the 4 messages:

"1. Adults should aim to be active daily. Over a week, activity should add up to at least 150
minutes (2% hours) of moderate intensity activity in bouts of 10 minutes or mgene

way to approach this is to do 30 minutes on at least 5 days a week.

2. Alternatively, comparable benefits can be achieved through 75 minutes of vigorous
intensity activity spread across the week or combinations of moderate and vigorous

intensity activity.

3.Adults should also undertake physical activity to improve muscle strehgn at least

two days a week.

4. All adults should minimise the amount of time spent being sedentary (sitting) for

extended periods.

Individual physical and mental capabilities should be considered when interpreting the

guideline$

SOURCHIJK Factsheet for Adults(1%64 years)
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APPENDIXWO
MATERIALS USED IN THE CONSULTATION PROCESS

EMAIL INVITATION TO PARTICIPATEHECONSULTATION PROCESS.

Dear Colleague

The Australian Government Department of Health and Ageing has contracted us to
review and update the scientific evidence on physical activity and health, and to
recommend changes to the existind\ustralian Physical Activity Guidelines for Adults
(1864 yeas).

You have been identified as having expertise or as being a stakeholder in this area. As
part of the consultation process, we are seekingpur feedbackon the draft summary of
scientific findings and proposed new physical activity guidelines for adults

If you would like to provide feedback on this draft document, we invite you to complete
the brief online survey (1015 minutes) and comment on the accuracy, appropriateness
and content of the material provided. Please ensure that all material is kepnfidential
and do not circulate it to anyone else.

Your feedback is requested biylonday June 11, 2012 at 5phapologise for the short
notice that is required to meet the timelines for this work.

Your involvement is greatly appreciated.
With best wishes

Wendy Brown, Adrian Bauman, Fiona Bull, Nicola Burton
(consultants)

Survey Link:Link to online survey
Any questions about the survey can be directed to Helen Elizabeth Brown on email
h.brownl@ug.edu.au

Wendy J Brown

Professor of Physical Activity and Public Health

School of Human Mvement Studies University of Queensland
Blair Drive St Lucia QLD4072

Tel: +61 (0)7 3365 6446 Fax: +61 (0)7 3365 6887
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ONLINE SURVEY USBDTHECONSULTATION PROCESS

Proposed Recommendations for Physical Activity and Sedentary Behaviour for
Australian Adults (1864 years)

The following questions ask your opinion on Hygoropriateness, accuracy, conteand
wording of the proposed recommendations.

There is also space for you to provide any additional comments.

If you have any questions about this survey, please feel free to contact Helen Elizabeth Brown on
h.brownl@ug.edu.au

There are 22 questions in this survey
PREAMBLE

The proposed preamble provides an overall stateent on the benefits of physical
activity.

Regular physical activity reduces the risk of many adverse physical and psychosocial
health outcomes. There is clear evidence that doing some activity is better than doing
none at all and increasing amounts of aivity provide increasing benefit.

[1] Is it appropriate to include a preamble? Please
chooseonly one of the following:

O Yes
©  No
[2] Is the wording clear? Please

chooseonly one of the following:

O Yes
O No

[3] Doyou have any other comments on the preamble?

Please write your answer here: (space provided)
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GUIDELINE ONE

Guideline One is a new guideline which encourages those who currently do no activity
to do some

Scientific statement:

The relationship between pysical activity and health benefit is curvilinear. This means that the

AAT AZEOO ET AOAAOGA xEOE ET AOAAOGET ¢ AiT 01 00 1T £ PEL
highest levels of activity.

Guideline One:

Doing any regular physical activity is ket than doing none. If you currently do no physical
activity, start by doing some activity, and then build up to the recommended amount.

[4] Please rate the following aspects of this guidelie.

Please choose the appropriate response for each item:

Excellent | Very good Good Fair Poor
The accuracy of the scientific O O @) @] O
statement
The appropriateness of O O O @] O
introducing this new
guideline
The content/wording of the O O O O O
guideline

[5] Doyou have any other comments about Guideline One?

Please write your answer here:
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GUIDELINE TWO

Guideline TWO encourages people to do some physical activity every day.

Scientific statement

There is no clear evidence on the optimal frequency of physiaativity, but there is strong

support for recommending that adults should accumulate their physical activity across the week.
Being active on most, if not all, days each week, is likely to provide increased metabolic benefits.
Guideline Two:

Spread youmctivity through the week.

[6] Please rate the following aspects of this guideline.

Please choose the appropriate response for each item:

Excellent | Very good Good Fair Poor
The accuracy of @] O @ O O
the scientific
statement
The @ O @ O O
content/wording
of the guideline

[7] Do you have any other comments about Guideline Two?

Please write your answer here:
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GUIDELINES THREE AND FOUR

Guidelines Three and Four present a move towards encouragingangeof levels of
physical activity, with emphasisfirst (Guideline Three) on general health benefit, then
on a higher volume for of activity for prevention of weight gain and some cancers, in
Guideline Four.

Scientific statement:

The scientific data on the relationship between totalolume(frequency xduration x
intensity) of activity and health benefits are more convincing and consistent than those
for frequency, duration or intensity of activity.

Optimal benefits (i.e. in terms of effort required, for health gain) are gained in the range
from around 500 to around 1000 MET.mins/week of physical activity. 500
MET.mins/week is equivalent to 150 minutes of moderateensity activity, or 75 minutes
of vigorous activity, or any combination of intensity and duration that provides this
amount of activity. 100 MET.mins/week is equivalent to 300 minutes of moderate
intensity or 150 minutes of vigorous activity (or a combination).

For most health outcomes, additional benefits occur with more physical activity. In
particular, more activity igequiredfor prevention of weight gain and some cancers. This
higher amount of physical activity can be achieved through longer duration (more
minutes) or greater frequency (more often) or doing activities of higher intensity.

Guideline Three:

Accumulate at least 150 mine$s of moderate intensity physical activity (including brisk
walking) or 75 minutes of vigorous activity, or an equivalent combination of moderate and
vigorousactivities, each week.

Guideline Four:

For additional health benefits, and for prevention of wgt gain and some cancers,

accumulate 300 minutes of moderate intensity activity or 150 minutes of vigorous, or an
equivalent combination of moderate and vigorous activities, each week.
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[8] Please rate the following aspects of Guideline Three.

Please choose the appropriate response for each item:

Excellent | Very good Good Fair Poor

The accuracy of O O O O O
the scientific
statement
The O O O O C
content/wording
of the guideline
[9] Do you have any other comments about Guideline Three?

Pleasewrite your answer here:
[10] Please rate the folloving aspects of Guideline Four.

Please choose the appropriate response for each item:

Excellent | Very good Good Fair Poor

The accuracy of @ O @ O O
the scientific
statement
The @ O O O O
content/wording
of the guideline
[11] Do you have any other comments about Guideline Four?

Please write your answer here:
Finalreport for the Department of Health and Ageirfgagust2012 158




GUIDELINE FIVE

Guideline Five is about the need for muscle strengthening activities.

Scientific statement:

Resistance training (muscle strengthening) activities are important for metabolic, cardiovascular

and musculoskeletal health (including prevention of falls), and for maintaining functional status
and ability to conduct activities of daily living.

There are insufficient data on which to base a specific recommendation about the frequency of
strength training, but significant benefits are associated with strength training at least twice a
week.

Guideline Five:
In addition, do muscle strengtheningciivities on at least 2 days each week.
[12] Please rate the following aspects of this guideline.

Please choose the appropriate response for each item:

Excellent | Very good Good Fair Poor

The accuracy of O O O O O

the scientific
statement

The O O O @] @]

appropriateness
of introducing a
guideline on

strength training

The O O O O O

content/wording
of the guideline

[13] Do you have any other comments about Guideline Five?

Please write your answer here:
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GUIDELINE SIX

Guideline Six is abouthe need to minimise sitting time.

Scientific statement:

Strong emerging evidence indicates that extended sitting time is associated with increased risk

of diabetes and alcause mortality. There is however insufficient evidence at this time to make a
specific recommendation on the minimal or optimal durationfeitting.

Guideline Six:

Minimise the amount of time spent sitting. Break up long periods of sitting as often as possible.

[14] Please rate the following aspects of this guideline. *

Please choose the appropriate response for each item:

Excellent | Very good Good Fair Poor

The accuracy of O O O O O

the scientific
statement

The @] O @] O O

appropriateness
of introducing a
guideline on
sitting

The @] O @] @) O

content/wording
of the guideline

[15] Do you have any other comments about Guideline Six?
Please write your answer here:
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The following questions ask about you and your current work in relation to physical
activity and sedentary behaviour.

[16] Are you O Female O Male

[17] What is your age?  Please write your answer here:

[18] What is the highest educational qualification you have completed?
Please choos@nly one of the following:

O School only

O Post school certificate or diploma

O University degree

(O Higher research degree

[19] Whatis the context of your employment?
Please choos®nly one of the following:

Local government

State government

Non-government organisation

University

Private industry

Other

CO0000

[20] Where are you located?
Please choos@nly one of the following:

O QLD O NSw
O VIC O TAS
O SA O WA
O NT O  ACT

O Outside Australia

[21] How would you describe the primary focus of your employment?

Please choose only one of the following:
Research/academic

Service provision/health promotion practice
Management

Policy

Other

910101010,

Many thanks for taking the time to complete this surveyYour contribution to this
project is greatly appreciated.

' Omitted in error from the actual survey. (ACfEspondents entered NSW).
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