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Review Article
State of the science: a focus on physical activity
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Diet, exercise, behavioural support and for somesehbindividuals, pharmacotherapy, represent thefset
lifestyle factors necessary for effective managenmanobesity. An on-going challenge in the preveni
treatment and management of obesity is to armtheatfessionals in particular, with the necessaigvwiedge
and understanding and time to engage in meaning&ight management counseling. Despite the many
barriers to effective management such as lacklefaat education in nutrition and physical actiyiperceived
patient non-compliance, perceived inability to dpatient behaviours, and the cost of speciatisabioural
support, there is increasing evidence of the valubehaviour modification techniques to both digtand
exercise counseling, particularly when focusingconrent behaviour. Behavioural counseling addrefises
barriers to compliance with diet and physical attigoals and also equips the individual with piait
strategies and motivation to be more self-respdast@ommonly employed behavioural interventionstidel
stimulus control, reinforcement techniques, selfitaying, behavioural contracting, and social suppo
programs. This paper addresses one of the key lmeliacomponents in the treatment and managenfent o
obesity - physical activity. Higher levels of eggrexpenditure through increased physical actiaity central

to successful weight loss and long-term weight mesiance. The specific value derived from physicéiviy

in the context of weight management for the ovegheiand obese is in large part associated with an
appreciation of the role of both physical actiyitymotion and exercise prescription.

Key Words. behavioural, exercise, obesity, overweight, lifesfactors, physical activity, prescription, prorioot

Introduction viour.” The successful management of obesity must in-
Obesity is a complex, multi-dimensional chronic dition clude patient education, support, counseling ankabe
therefore effective treatment and management shouldiour modification® Behavioural counseling addresses the
ideally be the responsibility of a multi-discipliysteam of  barriers to compliance with diet and physical attigoals
health professionals. In the management of obeitdretn  and also equips the individual with practical stgis and
and adolescents, teachers, parents and other si#isigon motivation to be more self-responsisfe€Commonly em-
adults have a central role. A team of health psdemls ployed behavioural interventions include stimulasteol,
may include general practitioner and/or specigiBy-  reinforcement techniques, seifnitoring behavioural con-
sician(s), dietitian or nutritionist, exercise plyysgist and  tracting, and social support progratfié?
clinical psychologist. A team of professionals imsistent This paper addresses one of the key behavioara-
with the widely held belief that diet, exercisehbeioural  ponents in the treatment and management of obesity,
support and for some obese individuals, pharmacaplye  physical activity'**** Modification of dietary intake and
represent the set of lifestyle factors necessargffective  higher levels of energy expenditure through incedgshy-
management of obesity. Hill and colleaguémve de- sical activity are central to successful weighslo&egular
scribed lifestyle and behavioural factors as thenee  physical activity is also a crucial component of thng-
stones of prevention and treatment of obesity. term maintenance of weight loss. To be effectifestyle
Despite the benefits of a team approach tghiena- approaches to weight management must also be eogniz
nagement many obese individuals may only be provide of the environmental setting in which the obeseraige
limited support by a sole practitioner. If the gifdoner  including behavioural determinants, barriers to gitsl
lacks the necessary knowledge, understanding aveltt  activity and triggers to over-consumption of enetgy’
engage in meaningful weight management counseting, A further challenge is to appreciate the differebeaveen
poor outcome is likely. Additional barriers to effive
management include lack of relevant education iritian Correspondence address: Professor Andrew P. Hills, Institute

and physical activity, perceived patient non-commie, o Health and Biomedical Innovation, Queensland ©rsity of

perceived inability to change patient behavioursl #he  Technology, Corner of Blamey and Musk Ave., Kelvino@s,
cost of specialist behavioural supp%j?tDespite the many Queensland, Australia 4059

barriers there is increasing evidence of the valueeha-  Tel: +61 7 3138 6087, Fax: +61 7 3864 3980
viour modification techniques to both dietary anxéreise  Email:a.hills@qut.edu.au
counselind, particularly when focusing on current beha- Accepted 30 June 2006
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physical activity promotion and exercise prescoptin
the context of weight management for the overweagtat
obese.

The context of weight management

individuals. With significant reductions in habityzhy-
sical activity it should be no surprise that adjivis
‘foreign’ to so many today, particularly the oveiglet
and obese. Brownsoaet al.?° have recently summarized
the population-wide declines in physical activiggn-

Weight management may be considered from a nunfber sistent with reduced or declining activity in masttings

overlapping perspectives, each requiring diffeempha-
ses in a lifestyle approachWeight loss is commonly the
expected outcome in weight management and therefo
the approach that is often given the greatest tatenin
contrast, less attention is paid to the preventibweight

gain (and the maintenance of a desirable body com—

position). Weight management has also traditignait
cused on dietary approaches to control body weaften
without exercise}’ The inability of most obese indivi-
duals to sustain long-term weight loss with dielyon

and concomitant increases in sedentary activilieisie 2).

feable 2. Population-wide declines in physical activity
(modified from Brownson et al., 2085

Leisure-time physical activity: level or slightlgdreasing
Work-related activity: declining

Transportation activity: declining

Activity in the home: declining; and

Sedentary activity: increasing; therefore, totatgbal
activity is declining

approaches supports the contention that less efsphas Specific examples of environmental factorsitimy

should be placed on weight loss per se in favouthef
management of co-morbid conditions and weight main
tenance. In short, greater attention should be ngitoe
lifestyle approaches to maintain weight or previarther
weight gain in the obese and the never-obese, anghtv
regain after weight los$.

Table1l. The spectrum of weight management
(modified from Gill, 199%)

Prevention of weight gain sfould
attention

Weight maintenance

Management of obesity co-morbidities
Weight loss ghould receive less attentipn

receive greatest

Lifestyle approaches and physical activity

Recognition of the importance of physical activity
health (including weight management) is not a néwe-p
nomenon but many would have us believe this ic#ze.
For example, Aristotle (300 B.C.) suggested thatan
falls into ill health as a result of not caring fexercise,’
and Maimonides (1199) said thanyone who lives a
sedentary life and does not exercise... even édte good
foods and takes care of himself according to prope
medical principles - all his days will be painfuhes and
his strength shall waneUnfortunately, in today’s society
physical activity is misinterpreted as abnormahwituch
of the general population and the scientific comityun
considering that the sedentary state representnahor
physiological functiort? The extension of this position is
that physical activity is considered as a tool twecas
opposed to representing the norm. If physical dgtig
recognized as normal and necessary for a healtby i
style, the notion that a reduction in physicahattiis the

physical activity participation are outlined in Taf8. For
many bigger individuals, musculoskeletal sorenpa®,
injury or disability associated with weight-beariagti-
vity may encourage sedentary behaviours. Speeia c
needs to be taken with the design of activities t#ha
courage rather than exacerbate the condition. é&teaxte
referred to a number of recent reviews in the &gethe
authors and colleagues.

The disparate knowledge and understandinghef t
area and the many barriers to activity participatare
paralleled by an increased substantiation in tlensfic
literature of the importance of physical activity ealth,
including for weight management. Unfortunately, phy
sical activity guidelines and recommendations foe t
general public have been simplified to the extbat &is a
society we pay lip-service to activity. The overglim
fication of public health physical activity messagend
recommendations, traditionally designed for cardio-
vascular health, plus the employment of a ‘one-fitze
all' approach, are counterproductive given the rmixtaf
the obesity epidemic. The result is that the prionoof
physical activity and in particular, the prescipti of
gxercise for weight management, is very commonly
poorly understood and managed. Particular chadleng
for behaviour change include the ability to recegnand
address barriers to physical activity in each efgbttings
in which physical activity has declined. Crawfordda
Ball** contend that failing to understand ‘the key beha-
viours that contribute to weight gain, and theuefices
on these behaviours, it will remain difficult toeidtify
where to intervene in the environment and be centid
that action will prevent obesity.’

Table 3. Environmental factors contributing to low levefs

cause of chronic diseases such as obesity is easy chyslcal activity(adapted from Peters, 207

support.

The level of understanding of physical acyivind
exercise is a significant potential impediment dwan-
tage in the provision of optimal physical activiifgstyle
approaches for weight management.
considers exercise is an ‘inconvenience rather thae-
quired physiological stimulus to maintain normal/gio-
logical function® this is a major shortcoming.

In recent decades physical activity has bemmi*
neered’ out of the typical lifestyle behaviours rafiny

If an individuab

Declining need for physical activity in the homegriw
place and community

Lack of physical education in schools, reduced tiare
play, active transport uncommon

Physical activity ‘unfriendly’ community design
‘Drive through’ convenience stores

Transport system dominated by motor vehicles
Use of elevators and escalators and inaccessdits st
Television, computer games, internet, sedentary
entertainment

Household appliances and labour-saving devices.
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A focus on physical activity

A minimalist approach to energy expenditure, th@-re
forcement of inactive behaviours plus a dampeningrd
of activity recommendations is the unfortunate ouote
for many inactive overweight and obese individudds.
low levels of physical activity are promoted asfisidnt
for health it may be easier for many people toifyshat
they are achieving the guidelines by acceptingemaisi-
mal standards. The acceptance and reinforcementasf
tively low levels of energy expenditure consisterith
public health guidelines and the promotion of Heattin-
active individuals (including the obese), may hame
advertently undermined the health of the population

Physical activity and metabolic fitness
Encouragement of relevant and achievable exercisa-be
viours such as modest levels of regular physicaviac

risk reduction for coronary heart dised%€.Most im-
portantly, risk may decrease with as little as 30utes of
moderate-intensity physical activity per day fangh who
are physically inactive.

The prevention of a number of health riskoaissed
with overweight and obesity such as impaired glacos
intolerance, hypertension, and dyslipidaemia (alse
ferred to as metabolic fithess) can be achievet leis
activity than needed to attain a high level of @ard
respiratory (or physiological) fitne3$. Importantly,
Bassuk and Manséhcontend that public health initia-
tives to promote moderate increases in physicavipct
may offer the best balance between efficacy andifea
bility to improve metabolic and cardiovascular lieah
sedentary populations including the obese. Heatiteb
fits may also be expected with exercise trainingigher

during adolescence can have significant benefits inlevels of intensity than low to moderate exerciberther,

cluding the prevention of obesity and related clorat-
seases in adulthood. The well documented stedmeec
in physical activity levels seen in many adolessamt
quires urgent attention including programs to matkepr
prevent this declin& The early establishment of appro-
priate eating and activity behaviours is young pedpan
admirable goal and important target.

Some of the more compelling health reasons¥oi-
ding overweight and obesity are that an estima@2d @f
type 2 diabetes cases and 25% of coronary heaashs
(CHD) cases are attributable to excess weigkach ki-
logram of weight gained during mid-adulthood incea
the risk of diabetes by 4.5% and CHD by 3.59%.

There is increasing knowledge and understgndin
the dose-response relationships between physitaltac
and healtif® For example, physically active individuals
have a 30-50% lower risk of developing type 2 diabe
than sedentary individuals and activity confessmilar

Level 3

Individualised
Prescription

Level 2

Generalised
Prescription

Level 1

Public Health
Approach

the dose of exercise required for weight management
should not be assumed to be the same as for @itbier-
bolic fithess or cardio-respiratory fitneSsin summary,

the volume and nature of exercise needed to derive
health-related benefits may differ from that recaenated

for fitness benefits, hence the need to individigalihe
support provided to an obese pati&nt.

Physical activity and weight management

The simplest prescription for weight managementhia t
obese is to reduce energy intake and increase qathysi
activity (or decrease sedentary behaviours). Howeve
given the prevalence of overweight and obesity many
individuals appear to either not understand énergy
balance concept or choose not to make the necdgfsary
style changes consistent with weight managemenhgL
term success in weight management depends on kensib
dietary modification (rather than the commaet-@nly

« Prescription of exercise following the attainmehbaseline
health and fitness levels including managemenppfapriate
volume of physical activity.

« Prescription managed by an exercise physiologisslly as
a member of a multi-disciplinary team.

« This level requires more comprehensive testing.

« Several generalised equations are available teeguid
prescription of exercise intensity and volume.

» For example, training sensitive heart rate zonayg be
prescribed according to age and physiological $isrte
improve performance or health-status.

« Responsibility of all health professionals to
encourage sedentary individuals to become active.
« An ‘over-the-counter’ promotion of opportunities
for accumulating daily physical activity.

« Advice re mode, frequency, duration and intensity
of exercise is general in nature.

« Focus is on participation, movement and lifestyle
Modification.

Figure 1. Physical activity promotion and exercise pregan
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approach) and also increased energy expenditdt@ne
of the most important roles of exercise in weiglanage-
ment is to optimize body composition by minimizitige
loss of fat-free mass (FFM) by maximizing the pndiom
of fat mass (FM) loss in any weight 138t.Secondly,
regular physical activity in previously inactivedi-
viduals enhances metabolic fitness, independewedafht
loss 3+

We have previously suggest8dhat the basic lifestyle
approach in activity promotion is ‘to advise ancc@mn
rage the ideal exercise, physical activity as pamnes’
daily lifestyle across the lifespan.” There is detent
research evidence to support the role of physicity

in long-term weight contro®®*” Consequently, the focus

of exercise prescription in the treatment and mamemt

requirements of the exerciser and in the contexinuf
tations of time, interest, motivation and physiahility.>

Predictors of weight loss success include -@nm
treatment, social support, the use of more physictt
vity, and self-efficacy. Motivation can also plap an-
portant role if individuals are persuaded that jaisacti-
vity provides the best opportunity for long-term ighe
maintenance and physical fitnéssPoston and Forelt
highlight that the key features of behavioural aaghes
for the overweight and obese include self-monigyrin
goal-setting, nutrition, exercise, stimulus contropro-
blem solving, cognitive restructuring, and relapwe-
vention.

Table 4. Barriers (‘roadblocks’) to physical activity in the

of obesity should be to optimize energy expendjtureobeseadapted from Hills and Byme, 200}

maintain metabolically-active skeletal muscle tessand
prevent musculo-skeletal injuries.

The role of health professionals in physical activity
and weight management
All health professionals have an important rolglay in

weight management however this varies according te

training and expertise. Figure 1 depicts three estagr
levels of involvement and responsibility for phydiacti-

vity promotion and exercise prescription. The model’

highlights the requirement of progressively mordivi
dualized support for the obese at successive |drmts
baseline activity promotion.

Initial exposure to physical activity and tlesta-
blishment of baseline fithess should be followedrby
gular adjustment to the training volume (load) furs-
tained benefit (both metabolic and physiologic).sTimay
include the untrained obese individual extendingirth
involvement in light or moderate activity or aniiease in
exercise intensity for a shorter duration. Improeet in
exercise capacity and consequent physiologicaltatiap
is based on the principle of progressive overloducky
requires the monitoring of intensity, duration afrd-
quency of physical activity and exercise. Indiatdsed

*  Perceived lack of time for activity

e Failure of health professionals to provide appiericare
and attention

«  Poor experiences of physical activity

« Lack of self-efficacy

¢ Low self-esteem

¢ Low self-confidence

Embarrassment

¢ Incorrect assumptions about how much physical igtio

complete

Lack of immediate rewards such as failure to loségit

that was expected

Soreness, discomfort or pain as a result of ex@rcis

e Low tolerance of exercise due to low fitness levels

e Excess weight leading to immobility

«  Lack of motivation and boredom with physical adtivi

Physical activity guidelines for health recomméimel
accumulation of 30 minutes of moderate intensity-ph
sical activity on most, preferably all, days of theek?°
Similarly, the American College of Sports Medicthe
suggested that health benefits are possible withira-
mum of 150min (2.5hr) of moderate intensity exergsr
week. Gradual progression to higher doses of gnexg
penditure can result in further health improvements
including weight losé*“® More recent consensus state-

exercise prescription for weight management (Level 3ment§®** have reinforced the adequacy of such recom-

should be provided by an exercise physiologist whn
assist individuals to safely progress from lightotigh
moderate to more intense exercise. The rationalsnée
nitoring exercise intensity in particular is add@s in
more detail in the following section. In shorttaloenergy
expenditure is the central issue in lifestyle apph®s to
weight management — irrespective of the mixturkeoéls
of exercise intensity that contribute to this tdtal®

Beyond activity promation - physical activity and
exer cise recommendations for weight management
We have earlier described exercise prescriptioanaart

menations for general health promotion and dispase
vention; however have highlighted that this quantoim
activity is not sufficient to prevent unhealthy wei
(re)gain.

Used in the context of weight management the m
nimum activity recommendations of 30min/day mayabe
sound baseline goal for the obese as they accomentma
a higher volume of activity and progress to 60may/adr
more of moderate physical activity****Some concerns
have been raised regarding these figures inclutlieg
likelihood that they may be perceived as too highy
achievable and therefore actively discourage pp#ic

and a scienc®. The art of exercise prescription refers to tjgp 4748

the challenge of designing an exercise program ¢etm

the specific needs of an obese individual. Thisireg a

Weight loss studies have reported a dose-nsgpre-
lationship between reductions in weight and bodyafal

comprehensive assessment of current physical dgpacialking more than 195min/ifk and 220min/wk® and

resources and opportunities to adopt the necedsary
style changes and an understanding of the goalhnd
jectives of the patient and barriers or roadblockpar-
ticipation in activity (Table 4). Goal setting shdube
realistic and match the medical, emotional, ancattional

the advantages of a staged progression throughatige

of 200-300min/wk (3.3-3.5hr or>2000kcal/wk) and
higher for weight loss and long-term maintenance of
weight-loss. Sarigt al,* suggested that approximately
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45-60min/day of moderate intensity activity maythe  Duration
dose necessary to prevent the transition to ovgiwer  The physical activity or exercise dose is commogny
obesity. pressed in terms of energy expenditure and ditiecor-

The evidence for the exercise dose to prewanight ding to individual goals and health status, inahgdiitness
regain in formerly obese individuals comes from twolevel. It should also be remembered that thereois- c
landmark studie®**In short, this may equate to appro- siderable individual variability in both the comiib® of
ximately 60-90min/day of moderate intensity acyiviir  prescribed activity and also improvement in physjaal
smaller amounts of higher intensity exercise. &laoet  markers of health statds.
al.” suggested that approximately 80min/day of mo-
derate physical activity or 35min/day of vigorowgivty = Weight loss and prevention of weight gain
added to a sedentary lifestyle is necessary toeptev 1500-1750 kcal/wk (or 250-300min brisk walking per
weight gain or regain. Similarly, Weinsiet al,*® found  week)
that for weight ‘maintainers’ (as opposed to ‘gaie
77min/day of moderate intensity activity daily gsgpao-  Prevention of weight regain after weight reduction
ximately 2.5 times more than the US Surgeon Gelseral 2000-2500 kcal/wk (or 400-500min brisk walking per
recommendatiof! was necessary to optimise energy ba-week)
lance and to maintain a chosen body weight.

Due to the longer duration of moderate intgnacti-  Frequency
vity required to attain an adequate dose, boutsiglier = Guidelines for moderate intensity physical actiatich as
intensity activity are warranted if the individualcapable walking consistently suggest that physical actighould
of such workloadé® An alternate viewpoint is that acti- be undertaken on all or most days of the week.i-Part
vity of lower intensity may be easier to incorperatto  cipation in more vigorous activity may be less treqt, for
one’s daily routine and be sustained over a lomger example every other day.
riod.>* A well-planned exercise prescription also has the
potential to make the total package of energy edipeére ~ Mode
more interesting and palatable for the obese iddali  Exercise modality is an individual issue. Generallgrobic
However some studies suggest that the overweight diweight bearing activity such as walking is the \afti of
play better adherence to unsupervised and selfrdieted  choice for most people. However, other optionsudel
physical activity compared with supervised and preswimming and cycling. Walking requires minimal ggu
scribed context®**One might contend that the level of ment, can be undertaken in most locations and does
training of the responsible health professionai(s] their  require specific skills. Resistance weight (strBhtaining
personal skills with obese patients may be higblgvant. is an ideal adjunct to aerobic activity for the amtement
It may also be worth noting that as the lengthiofet of both muscular strength and endurance. Anothi&atde
spent at a reduced weight increases, there mayshéta activity for those who do not have major joint gdeohs but
from the effort to the pleasure of weight mainteseand  to strengthen large muscles of the lower limbepsing up
this also impact on the likelihood of continued cess>* and down from a step or bench. Stepping exercises,

A simple outline of the main considerationdath the commencing at a modest height, may enable oldetessd
promotion of physical activity and the prescriptiof  stable individuals the chance to increase both ulaisc
exercise are summarised in Table 5 and the tefolltw. strength and endurance completing such a taskcona
Readers are also encouraged to access the follawing trolled environment.
views for additional informatiorr.344>°

Enhancing physical activity: a behavioural perspective

Table5. Components of exercise prescriptiadgpted from The aim of behavioural approaches in the context of
Hills and Byme, 200%) _ weight management is to modify factors influencthg
* Intensity(how hard?)dura_tlon(how long?)frequency energy balance equation (energy input and Ouff)ut).

(how often?) - the exercise dose; . - .

However, consistent with the field more broadlyeajer

» Mode(type of exercise), and enjoyment; ttention has b . to ch . fi I
» Methods of assessing exercise intensity (heart rate atiention has been given 1o changes in ealing pa

monitoring, rating of perceived exertion): with exercise behaviour$.One of the more popular be-
» Monitoring progress (regular assessment and feédbac havioural approaches in weight management to dage,
provided); LEARN progrant’ has been modified to include
» On-going evaluation of goals and patient outcomes approaches such as cognitive-behaviour therapy (CBT)
(consistent with behavioural approaches). however physical activity and exercise have notroom-
] ly been significant elements.
I ntensity Villanovaet al,* recently reported on the addition of a

For inactive overweight and obese individuals lowro-  specific program to implement physical activity {(de
derate intensity activity such as walking is iddaitivity of  scriped as a fitness program) on weight loss miagmtee
moderate intensity (>30-40% \iQ),) may be optimal for  activity level and resting energy expenditure. Tire-
metabolic health benefits and better toleratedijquéarly  gram (12 bi-monthly sessions, delivered by a psy-
for bigger and older individuals. High intensityeesise  chologist) was introduced approximately nine months
(>70% VOyay) is more time-efficient (allowing a greater after the completion of a CBT program. The study-con
expenditure of energy in a shorter timeframe) ary m firmed significant improvements in the long-termtol
provide additional metabolic health benefits. of obesity with the employment of the fitness peogr
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after the behavioural program. This result is cdasis Tools to assist in the monitoring of physieativity
with the earlier endorsement of long-term intexatti participation and also motivation of obese indiatiu
between patient and health professiofial. may play an important role in changing exerciseabeh

The strategy to increase physical activity thre  viours. Potentially useful devices inclupedometer¥ ¢
Villanova et al.?” study was focused on motivation and accelerometers and heart rate monitors. Ironicalbyel
self-efficacy with the initial goal being ‘lifestglwalking’  technologies may hold the answer to new behavioural
or ‘walking for exercise’ for at least 10-15min53imes  approaches to weight management after other techno-
per week. The aim was to achieve 30min/day ofkbris logies including the many labour-saving devices ehav
walking by the end of the program, a ‘prescriptiooh-  contributed to the concomitant declines in physaxti-
sistent with current physical activity guidelinesr fthe  vity and increases in sedentary behaviours of thgup
general population. We have also recently repoaied lation. Novel, cost-effective and less traditiorsdpli-
the value of self-paced ‘walking for pleasure’ asirtial  cations of behaviour modification such as e-materinet
modality of exercise for the overweight and ob®se. and telephone interventions may be warranted tistass
This study concluded that ‘walking for pleasure’ maywith stimulus control and self-monitorifig.
provide significant health benefits for the obesg ot In summary, the ability to provide appropriatgport
normal weight individuals. The value of an exercisefor the overweight and obese in the clinical sgttiin-
intensity that is tolerable should not be undenested. cluding behavioural therapy), remains a major emgjé,
Ekkekakis and Lin® found that increasing speed of particularly for sole practitionefS. Shared-care chronic
walking and thereby exercise intensity by 10% abovalisease management models may provide an altegnativ
self-selected walking pace led to significant deses in  multi-disciplinary approach for some obese patienit®
reported pleasure in overweight women. The expeatat may not have access to a comprehensive weight raanag
of sustained activity at such a level could diminloth  ment clinic. Every effort must be made to encourthge
enjoyment of physical activity and also motivatifor  incorporation of appropriate and sufficient phykiaeti-
activity. vity in one’s lifestyle to achieve and maintain @alihy

Further behavioural research is necessaryssesa weight!’ A better understanding of the role of the phy-
different activity promotion and exercise presdapt sical activity stimulus in the motivational tenders of
options for the overweight and obese and also staledl  the obese may assist in a better fit between tigidual
psychosocial pre-treatment predictors of weightrmdfi*  and the exercise prescrib®d.

Villanova et al.?” concluded that successful weight loss
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