Physical activity
and sedentary behaviour
Evidence summary

Encouraging regular physical activity is one of five strategic imperatives in the VicHealth
Action Agenda for Health Promotion. VicHealth recognises the many health benefits that an

active lifestyle can provide.

About this summary

Regular physical activity contributes to good health acrossall
life stages, whereasinactivity is one of the most significant
contributorstothe global burden of disease (Leeetal. 2012).
Sedentary behaviour, including time spent sittingeach day, is
emergingasanindependentrisk factor for health (Owenetal.
2010). Moving more and sitting lessisimportant for physical
and mental health and wellbeing, and deliversarange of other
economic, socialand environment benefits.

This evidence summary outlines current physicalactivity

and sedentary behaviour levelsin Australiaandin Victoria. It
providesanaverview of theimpacts of physical activity and
sedentary behaviour, as wellas barriers toand enablers of active
lifestyles. It hasbeeninformed by a literature review, which
drew evidence from systematic reviews and meta-analyses
published between 2009 and June 2014, recent studies, and
relevant governmentand non-governmentagency reports.

This evidence summary draws upon the best available evidence
and expert opinion, while recognising the challengesin
measuring physicalactivity and sedentary behaviour, including
different sources and availahility of significant trend data.

ONLINE RESOURCES

Forinformation on VicHealth’s physical
activity programs, research and initiatives,
visit www.vichealth.vic.gov.au.

vichealth.vic.gov.au

Definitions

Active travel - referstonon-motorised transport between
destinations such as walking, cycling, scooting and skate-
boarding (VicHealth 2014).

Physical activity — defined as any bodily movement produced by
skeletal muscles that resultsin energy expenditure (Caspersen
etal.1985)andisaccumulatedin four main domains: leisure/
recreation; transport; occupational/school; and household.
Physicalactivityincludes ‘exercise’ (planned, structured and
repetitive activity with a fitness goal), sport (organised, club
andsacial), unstructured/incidental physicalactivity (such as
gardening), active play and walking (for recreation and transport).

Physicalinactivity — defined asalack of physical activity
(WH0 2015).

Screen-time - the time spent usinga screen-based device such
astelevision, computer, or electronic gaming device.

Sedentary behaviour — defined as any waking activity
characterised by low energy expenditure (¢1.5 metabolic
equivalents) and asittingor reclining posture (Sedentary
Behaviour Research Network 2012). Itincludes sittingat work
orschool, car travel, and screen-time (television viewing, video
game playing, computer use for leisure).

Sport — defined as a human activity capable of achievinga
result requiring physical exertion and/or physical skill which,
byitsnatureandorganisation, iscompetitive and is generally
acceptedasbeingasport (Australian Sports Commission n.d.).
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National guidelines for physical activity and sedentary behaviour

The table below summarises Australia’s Physical Activity and Sedentary Behaviour Guidelines, which were last updated in 2014
(Department of Health 2014a).

Age group

Early childhood
0-5years

5-17 years

Adults

18 years and over

Older adults

65 years and over

Children and youth

Physical activity

Sedentary behaviour

» 3hoursoflight-tovigorous-intensity activity
every day

* Noscreen-time for children under 2 years of age

¢ * Lessthan1hourof screen-time per day for

children aged between two and five

« Nomorethan 1 hourofbeingsedentaryor
inactive atatime, except whensleeping, forall
children aged birthto 5 years

e Atleast 1 hour of physical activity every day

* Boneand muscle strengtheningactivities at
least 3 dayseach week

* Minimise sedentary time every day

+ Lessthan 2 hoursof screen-based
entertainment per day

+ Breakuplongperiods of sittingas
oftenas possible

.+ Between2¥2 and 5 hours of moderate

intensity physicalactivity, or between 1¥4
and 2% hours of vigorousintensity physical
activity, each week

: + Activity on most, and preferably all, days

» Muscle strengtheningactivities at least 2 days

each week

+ Atleast 30 minutes of moderateintensity
physicalactivity on most, preferably all, days

.« Activity each day, in as many ways as possible,

doingarange of physicalactivities

* Incorporateactivities that promote fitness,
strength, balance and flexibility

* Minimise prolonged sitting

+ Breakuplongperiods of sittingas

oftenas possible
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Physical activity -
outcomes and impacts

Physicalactivityisassociated with many physical and
mental health benefits, a s wellas social, economic
and environmental benefits.

Acrossallage groups, physicalactivity isrelated to lower
obesityriskand better fitness, bone health and cognitive
performance (Leeetal. 2012, Okely etal. 2013).

Physical health

Physicalinactivity is responsible for more than five million
deaths globally peryear (Leeetal. 2012).

Being active lowers the risk of colon cancer, type 2 diabetes
and cardiovascular disease in adults (Boyle et al. 2012, Lee et
al.2012).

Sportandrecreation participationisrelated toreduced
overweight or obesity and improved physical fitness
(Khanetal.2012).

Active travel contributes tolower obesity riskand premature

cardiovascular disease mortality among adults, and improved
fitnessin childrenandyouth (Larouche 20144, Larouche et al.
2014b, Xuetal.2013).

Reducingthe prevalence of physicalinactivity amongAustralian
adults by 10 per cent would reduce:

» deathsattributed to physicalinactivity by 15 per cent peryear
« disability adjusted life years lost by 14 per cent

* new cases of physicalinactivity-related diseases by 13 per
cent peryear (Cadilhacetal. 2011).

Mental health

Participationinsportandrecreationisassociated with
fewer depressive symptoms, better mentaland social health,
teamwork skills, socialinteraction and friendships and
feelings of belongingness among children and adolescents
(Eimeetal.2013).

Walking can deliver acommunity benefit by increasing social
connections and public safety (Burke et al. 2014).

Active children and youth are mare socially active, have
reduced symptoms of depressionand anxiety and have better
academic performance (Eime etal. 2013, Hoare et al. 2014,
Singhetal.2012).

Beingactive enhances psychosocial wellbeing and cognitive
performance inadults (Reed & Buck 2009, Smith etal. 2010).

Economic

Household spending on sporting goods and services
contributes $8.4 billion to the Australian economy each year,
and employmentin the sport sector contributes another
$442 million (Australian Bureau of Statistics 2011).

In 2008, the totalannualeconomic cost of physicalinactivity
inAustralia, including healthcare, productivity and mortality
costs, was estimated at $13.8 billion (Medibank 2008).

Reducing physicalinactivity in Australia by 10 per centis
estimated to reduce health sector costs by $36 million per year,
andincrease:

« leisure-based productivity by $73 million
» home-based productivity by $71 million
« workforce productivity by $12 million (Cadilhac et al. 2011).

Environmental

Replacing car trips with walking trips canresultin less
pollution, reduced greenhouse gas emissions and decreased
traffic congestion, as wellas financial savings through reduced
fuelconsumption (Burke et al. 2014).

Physical activity levels and trends

Adults

Australia

* In2011-12,lessthanathird of Australiansaged 15 years
and over were gettingenough physical activity to benefit
their health. Over two-thirds (67 per cent) were either
sedentary or had low levels of exercise (Australian Bureau
of Statistics 2012a).

* In2014-15, around half (56 per cent) of Australians aged
18to 64 years participatedin sufficient physicalactivity
inthe last week, whereas nearly oneinthree (30 per cent)
were insufficiently active and 15 per cent were inactive,
doingnoexerciseinthe last week (Australian Bureau of
Statistics 2015b).

» Adult physicalactivity levels decline with age, with more
18-24 yearolds (59 per cent of males and 48 per cent of
females) taking partin enough physicalactivity to benefit
their health, compared with only 30 per cent of males and
20 per cent of femalesaged 75 or over (Australian Bureau of
Statistics 2013b).

» Femalesofallagesgenerally have lower physicalactivity
rates than males (Australian Bureau of Statistics 2012a).

* In2013-14,60 per cent of Australiansaged 15 years and
over participatedinsportand physicalrecreationat least
once over the pastyear,comparedto 65 percentin2011-12
(Australian Bureau of Statistics 2015a).

* In2011-12, participationinnon-organised sportand
physicalrecreation participation was significantly higher
than organised participation (Australian Bureau of
Statistics 2013c).

« Walking for transport hasincreased amongAustralian
adults, from 33 percentin 1997 to 36 percent in 2007
(Merometal.2010).
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Victoria

» Analysisof the levels of physicalactivity among Victorian
adults varies widely by source. The Victorian Population
Health Survey, which provides detailed Victorian data,
indicatesthat 64 per cent of Victorian adults met the physical
activity guidelinesin 2011-12 (Department of Health 2014b).

» Intermsofsportand physicalrecreation participation, in
2011-12,two-thirds (66 per cent) of Victorians aged 15 years
and over participatedin sportand physicalrecreation at least
once ayear (Australian Bureau of Statistics 2013c).

Children

* Among childrenand young people, levels of physical
activity vary greatly by age, due to factorsincluding their
level ofindependence.

* Most countriesaround the world report that less than 40 per
cent of children take partinrecommended levels of physical
activity —although the levels vary widely between countries
(Tremblay et al. 2014).

» Thelevel of participationinsportamongyouth hasincreased
inmany countries overrecentyears (Tremblay et al. 2014).
However, thisis offset by a consistent decline across
countriesinthe level of active travelamong children
(Boothetal.2015).

Australia and Victoria

* In2011-12,0nlyoneinfive (19 per cent) of fiveto 17 year
olds did enough physical activity to meet the Australian
guidelines of 60 minutes every day (Australian Bureau of
Statistics 2013b).

* In 2009, participationinany organised sport by children
agedsixto 14 yearswas 70 per cent (Australian Bureau of
Statistics 2012b).

* In2013,aroundoneinfive Australian children walked or
rode toschool (18 per cent walked and 3 per cent rode a bike)
(Australian Bureau of Statistics 2013d). Victorian figures
are slightly higher — with onein four children walking or
riding to school (20 per cent walk, and 4 per cent ride a bike)
(Australian Bureau of Statistics 2013d).

» These figures have fallen markedly since the early 1970s.
The percentage of five to nine year old children who walk
toschooldeclined fromthreein five children (58 per cent)
in1971tooneinfour children (26 per cent)in 1999-2003.
The percentage of 10 to 14 year olds walking to school also
declined over this period (from 44 to 21 per cent) (van der
Ploegetal.2008).

Physical activity across population groups

Rates of physicalinactivity and sedentary lifestyles are not
evenly distributed across the population, with particularly

strongevidence ofa sacial gradientin leisure time physical

activity (VicHealth 2015b).

Different physicalactivity levels are commonly associated
with different population groups —although the patterns of
difference are notalways as expected.
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Socioeconomic status

At least from early adulthood onwards, Australians with
lower levels of education, on lower incomes or living in
socioeconomically disadvantaged neighbourhoods are less
likely thanbetter-educated and more advantaged Australians
to participatein physicalactivity and more likely to live
sedentary lifestyles (VicHealth 2015b).

Adults livinginareas of greatest disadvantage are less likely to
be sufficiently active — 34 per cent compared with 52 per cent of
thoseinareasofthe least disadvantage (Australian Bureau of
Statistics 2013b). They also walk less for recreation than those
inmore advantaged areas — 49 minutes per week compared
with 72 minutes (Australian Bureau of Statistics 2013b).

Those who held manual or blue collar jobs tended to become
lessactive uponretirement than those who worked in
sedentary, white collar occupations (Barnettetal. 2012).

Adults with higher levels of education have greater use of
active traveland levels of walking for recreation (Australian
Bureau of Statistics 2013b) and their children are more likely
totake partinorganisedsport (Stalsberg & Pedersen 2010).
However, childrenin higherincome households are less likely
toengageinactive travel (Pontetal.2009).

Metropolitan and regional communities

Adults livinginregionaland remote areas of Australiaare
less physically active than those living in metropolitanareas
(Australian Institute of Health and Welfare 2008).

However, Victorian adults livinginrural Victoria were
found to be more sufficiently active thanthosein
metropolitanareas (66 per cent comparedto 63 per cent)
(Department of Health 2014b).

Culturally and linguistically diverse communities

Physicalinactivity iscommonandisakey contributing
risk factortochronic disease among Australian adults
from culturally and linguistically diverse migrant groups
(Caperchioneetal.2009).

Thereisnot enough evidence to provide figures about physical
activity among people from different cultural backgrounds.

Indigenous Australians

Indigenous Australians are less likely to be physically active
than non-Indigenous Australians (Australian Bureau of
Statistics 2008, Pink & Albon 2008).

More than 60 per cent of Indigenous Australians aged 15
yearsand over livingin non-remote areasreportbeing
sedentary or exercising at low levels (Australian Bureau of
Statistics 2013a).

Australians with a disability

In 2010, 68 per cent of Australian adults who identify as
having a disability reported participating in sport or physical
recreation activities, lower thanthe 79 per cent of people
without a disability (Australian Bureau of Statistics 2012c).

Australiansaged 15-64 whoreportasevere or profound
disability are more likely todo very low level or no exercise,
compared tothose without a disability (Australian Institute
of Health and Welfare 2010).



Sedentary behaviour -
outcomes and impacts

Agrowingbody of evidence indicates that time spent sitting

is consistently associated with premature mortality, type 2
diabetes, andrisk factors for cardiovascular disease, irrespective
of time spent beingactive. Prolonged sittingisarisk factor for
poor healthandearly death, evenamongthose who meet, or
exceed, national physicalactivity guidelines (VicHealth 2012b).

Childrenandyoung people who spend prolonged periods of time
insedentary behaviour have poarer physical, mental, social and
academic profiles (Hinkley et al. 2014, Okely et al. 2013). These
impactsare largely associated with ‘screen-time’, in particular
time spent watching television.

Higher levels of sedentary behaviour among children and young
people are associated with:

« greaterrisk of obesity and cardiovascular diseaserisk factors
+ greaterrisk of depressive symptoms

* higheroverallenergyintake and consumption of energy-dense
foodanddrinks, and lower intake of fruitand vegetables

» loweracademic performance, delayed cognitive development
and poor school performance

» reduced psychosocial wellbeingand self-worth

» poorprosocial behaviour (eg. aggression and
behavioural problems)

» poorsleeppatterns(eg.shortordelayed sleep and
sleep disturbance).

(Buschetal.2014, Tremblay etal. 2011, Costiganetal. 2013,
Cain & Gradisar 2010, Hoare et al. 2014, Pearson & Biddle 2011,
Hinkley etal. 2014).

Among adults, sedentary behaviourisrelated to premature
death fromall causes and from cardiovascular disease, higher
risk of type 2 diabetes and certain cancers, higher overallenergy
intake,and being overweight or obese (Grgntved & Hu 2011,
Kolle & Ekelund 2013, Lynch 2010, Pearson & Biddle 2011).

Sedentary behaviour levels and trends

Asanemerging healthrisk factor, little is known about global
trendsinsedentary behaviour. However, thereis strong
speculationthat workplace sittinghasriseninrecent decades
(VicHealth 2012b).

Inthe US, evidence suggests sedentary timeincreases during
the transition from primary to secondary schooland older
adolescentsare the second most sedentary group after older
peaple (Matthewsetal.2008).

Adults

» Australianadultssit for nearly nine hours per day witha
cansiderable proportion of sitting time accumulatedin
sustained bouts of 30 minutes or more (Tanamas et al. 2013).
Key sedentary behavioursinclude spending:

- 22 hoursaweeksittingat workand during travel
(Australian Bureau of Statistics 2013b).

- anaverage of four hoursadayin leisure-time sedentary
behaviour (Australian Bureau of Statistics 2013b).

* Morethanathird of Victorian men (37 per cent) and a quarter
(28 per cent) of womenreportsitting for seven hours or more
eachday (VicHealth 2012a) and around half (48 per cent)
of Victorian adult employees report mostly sitting at work
(Department of Health 2014b).

* Amongadults, the most common leisure-time sedentary
behaviouris television viewing, especially among older
adults (Australian Bureau of Statistics 2013b). Older adults’
television viewing time hasincreased from 3.2 hours per
dayin1992,to5hours perdayin 2014 (Australian Bureau of
Statistics 1995, Nielsen Australia 2014).

* Amongyoungadults, television viewing time has fallen from
2.1hoursperdayin2004to 1.8 hoursperdayin 2014 (Screen
Australia 2004, Screen Australia 2014); however, watching
videos on theinternet or on maobile phonesis higher than the
adult population (Oztametal. 2013).

Children

* Lessthanone-third (29 per cent) of children aged
between five to 17 years, and one-quarter (26 per cent) of
younger children (aged two to four), meet their respective
recommendations for daily screen-time limits (Australian
Bureau of Statistics 2013b).

» Children’s sedentary travel hasincreased significantly, with
the proportion of children aged between five and nine who
travelby cartoschoolincreasing from 23 percentin 1991
to 67 percentin 2008 (van der Ploegetal. 2008).In 2013,
around half (46 per cent) of children in Australia travelled to
school by car (Australian Bureau of Statistics 2013d).

Sedentary behaviour across population groups

» Higher levels of sitting occur among the highestincome
group, although this group also spent more time in physical
activity (Australian Bureau of Statistics 2013b). In contrast,
higher socioeconomic statusisassociated with less screen-
time among childrenand youth (Morley et al. 2012).

* Amongadults, higher levels of education are associated with
more computer use and conversely, less television viewing
time (Rhodesetal. 2012).

« Caucasianandnon-migrantyoung children and adolescents
tendtospendlesstimeinfront of screens compared with
children from non-Caucasian or migrant families (Hoyos
Cillero & Jago 2010, Pateetal. 2011).

VicHealth



Factors impacting levels of physical
activity and sedentary behaviour

Individual factors

Arange of individual factors are importantinfluences on
physicalactivity levels.

» Adults who have physical activity goals and high perceived
competence (thatis, feel they have the necessary skills) are
more likely to engage in physicalactivity than others (Teixeira
etal.2012).

» Physicalactivity levels among childrenand young people
areinfluenced by the individual’s history of physical activity,
beliefin how easy or difficultitis to be physically active,
perceived competence and confidence in their ability to be
activeindiverse situations (suchaswhenitis raining or when
they are feelingtired) (Craggsetal.2011).

* Moretime spentoutdoorsisassociated with higher amounts
of physicalactivity among children (Cleland et al. 2010).

Sedentary behaviourisalso influenced by specific
individual factors.

« Timespentinsedentarybehavioursincreasesas we age,
fromearly childhood to adulthood (Pate et al. 2011,
Rhodesetal.2012).

* Adults who spend more timein sedentary behaviours
are less physically active, although thisis often not
the case for children (Rhodes etal. 2012).

* Individuals who are inthe unhealthy weight range
spend more time in sedentary pursuits (Pate et al.
2013,Rhodesetal. 2012).

Family and home factors

Family and home-related factors appear to be most influential
onthe sedentary behaviour of children and young people (Hoyos
Cillero & Jago 2010, Pateetal. 2011).

» Achild’s sedentary behaviourisinfluenced by the amount
of television watched by parents, watching televisionas a
family and easy access toelectronic mediain the home andin
the child’s bedroom (Pate et al. 2011).

» Devicesinthehome thatlimit television operationtoaset
duration may act as barriers to sedentary behaviouramong
children (Maitland etal.2013).

» Theavailability of educational toys and time spent reading to
children within the home may reduce sedentary behaviourin
childrenunder three years ofage (Duch etal. 2013).

Social factors

Parent, family and peer supportare particularly important
influences on children’s physical activity levels (Craggs et al.
2011, DeCraemeretal.2012, Limstrand 2008).

» Parentsinparticularactasgatekeepers to their child’s physical
activity, provide emotionaland logistical support toenable
physicalactivity participationand setrulesand restrictions
that may restrict physicalactivity (Craggsetal. 2011, De
Craemeretal. 2012, Limstrand 2008, VicHealth 2015a).

» Peersupportcanreinforce physicalactivity (Limstrand 2008).

Physical activity and sedentary behaviour: Evidence summary

Victorian parents of nineto 15 year olds who were more
concerned about safety in generaland harm from strangers
inparticular reported that their children were less likely to
play and travelindependently in the community (La Trobe
University 2015).

Broader social factors, such the presence of rubhish, graffiti
and vandalism, have been shownto be associated with lower
levels of physical activity participation (Dingetal. 2011).

Crime-related safety can be a barrier to total physical activity
and walkingamong adolescentsand older adults (Ding et al.
2011, Van Cauwenbergetal.2011) but less soamong other
adults (Arangoetal.2013).

Built environment factors

The builtenvironment refers to the parts of environmentsthatare
created or modified by humans. The neighbourhood environment
in particularincludes walkingand recreation opportunities, sport
andactive recreation facilities,homesand workplaces.

Neighbourhoods that have high ‘walkability’ (high residential
density, mixed land uses and connectivity of streets) support
walkingand active travelamong both adults (Saelens &
Handy 2008) and children (Bing et al. 2011).

Accesstofootpathsandcyclinginfrastructure,and the
availability of parks and open space are important facilitators
of physicalactivity amongchildren and youth (Ding et al. 2011).

Longdistances between home and school, recreational
facilities, parksand shops areabarrier to active travel for
children (Wongetal.2011).

Few studies have examined the influence of neighbourhood
environments on sedentary behaviour.

Australian dataindicates that crime and alack of quality
sporting facilities or options close tohomeisrelated to
higher levels of television viewingin children and adolescents
(Timperioetal.2012).

Television viewingis higheramongadults who live in areas
with low walkability (Sugiyama et al. 2007).
Limited public transport availability, disconnected streets

and low population density contribute to time spent sittingin
cars (Sugiyamaetal.2012).

Conclusion

Againstaglobal backdrop of declining physical activity

levels and the significant health, social and environmental
benefits of leadinga physically active lifestyle that are being
missed, increasing physical activity participationamong people
ofallagesiscritical for abroad range of health and societal
benefits. In contrast, sedentary behaviour has become an
independentrisk factorandisassociated with many
detrimental health outcomes.

Actionatalllevelsis neededtoaddressthe complexindividual,
socialand environmental barrierstoand enablers of physical
activity and sedentary behaviour. These actions must be
supported by effortstoimprove daily living conditions among
those whoare most disadvantaged toensure that everyone has
the opportunity tobeactive and reduce sitting time as often
andinasmany ways as possible.
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