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bstract

The terminology used for monitoring and promoting physical activity and exercise among health and fitness professionals varies considerably.
here is a large array of descriptor terms reported in the literature and used in day-to-day practice and this inconsistency can be confusing

or clients and practitioners alike. The variation in terminology also makes it difficult to track changes in activity patterns over time and
cross studies. There are also a range of objective and relative intensity cut-offs used to describe the same intensity descriptors. This position

tatement addresses the question of standardisation of physical activity and exercise intensity terminology and makes recommendations that
hould assist those undertaking research and prescribing physical activity/exercise as well as those clients who are receiving professional
uidance.

2009 Sports Medicine Australia. Published by Elsevier Ltd. All rights reserved.
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. Introduction

Health and fitness professionals play important roles in
elping to monitor and promote physical activity. Conse-

quently the use of standard terminology related to physical
activity and exercise among these professionals is important
to ensure consistency of care and for collecting reliable data
for research purposes.
� Exercise and Sport Science Australia and Fitness Australia.
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Standard definitions of physical activity and exercise
ntensity are relevant to health and fitness professionals work-
ng in a variety of roles. This includes researchers working
n the surveillance of physical activity and tracking trends
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ver time, clinicians measuring health outcomes with activ-
ty prescription, and practitioners planning and guiding safe
nd effective exercise sessions.

There are also specific challenges and risks associated
ith exercise prescription such as when the exercise inten-

ity exceeds an individual’s physical capacity, or when a high
elative intensity is prescribed in the absence of prior condi-
ioning. These situations often need to be considered when
orking with people who have limited physical capacities,

hronic illness or are engaged in rehabilitation programs.
This position statement addresses the question of stan-

ardisation of physical activity and exercise intensity
erminology and makes recommendations that should assist
hose researching and prescribing activity as well as those
lients receiving professional guidance. This, in turn, will
ssist the reliability of data collection on activity patterns
nd trends, and help in successful exercise prescription.

. Categories of exercise and physical activity

ntensity

All physical activities result in energy expenditure rang-
ng from the low levels of sedentary activities such as quiet

i
s
t

Table 1
Categories of exercise intensity and the subjective and objective measu
The relative intensity measures such as % HRmax, %HRR [heart rate re
uptake] will not always correspond to the same RPE among individuals
at each intensity since this varies depending on training status and other
RPE scales where C = category scale [6–20] and C-R = category-ratio
dicine in Sport 13 (2010) 496–502 497

itting [generally referred to as 1 metabolic equivalent or
MET which is equal to 3.5 mL O2/kg/min] to the extreme

evels of high-intensity exercise for conditioned athletes
from 9 to over 20 METs]. Essentially, there is a contin-
um of rates of energy expenditure across the many forms
f movement, occupational and leisure-time activities. For
onvenience, analytical and exercise prescription purposes
hese are often grouped into intensity categories, although
he descriptor terms and metabolic cut-offs used in the liter-
ture vary considerably. Furthermore, the exercise intensity
an be expressed as either an absolute measure, for exam-
le, heart rate or METs, or as a relative measure such as a
ercentage of maximal heart rate [%HRmax where HRmax,
hen unknown, is usually estimated as 220 − age].1 These
ariations can lead to problems in measuring and comparing
ctivity patterns, and tracking them over time. Such incon-
istencies can also introduce elements of confusion among
ealth and fitness professionals and their clients that may
ead to inappropriate and potentially unsafe exercise rou-
ines.
This position statement proposes the use of the follow-
ng five categories to reflect clusters of activities that place
imilar relative physiological stress [within category] on
he exercising individual. The descriptors and cut-offs were

res [both absolute and relative] accompanying each category.
serve = HRmax − resting HR] and %VO2max [maximal oxygen
nor will the ability of clients to exercise for a specific duration
personal characteristics. Subjective measures are from Borg’s

scale [0–10] [7].
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hosen based on a combination of those most informative
nd easy to remember, and commonly used in the rele-
ant literature [for both researchers and the general public].
he categories are ‘sedentary’, ‘light’, ‘moderate’, ‘vigor-
us’ and ‘high’ intensity activities as outlined in Table 1.
hese categories are ranked according to the energy demands
nd, therefore, represent the gradient in metabolic and
eurohumoral responses during activity. These ‘stress’
esponses are not linear as the intensity of exercise increases.

any physiological responses, or disturbances in homeosta-
is, show an accelerating pattern as intensity increases. Small
ncreases in exercise intensity can lead to relatively large
ncreases in the physiological and metabolic demands of the
ody. Typical stress responses that display an exponential
ncrease with linear increases in exercise intensity include
lood lactate levels,2 pulmonary ventilation and respiratory
ate,3 stress hormones such as adrenaline and noradrenaline,4

he redistribution of blood flow away from some non-active
issues,5 and neuromuscular traffic.6 These patterns of rel-
tive change are similar in all healthy people and are also
eflected in the perceptual-cognitive sensation of exertion or
hysical effort. Furthermore, since there is a common rela-
ive intensity versus physiological stress relationship, it has
ormed the basis of various ‘perceived exertion’ scales such as
he most popular Borg RPE scale.7,8 The general relationship
etween activity intensity and the physiological or metabolic
tress is illustrated in Fig. 1.

A range of category descriptors [or terminologies] for the
rogressively increasing activity intensities can be found in
he literature. In a recent single issue of a leading journal, for
xample, ‘sedentary’ intensity was called ‘very light’ inten-
ity, ‘light’ intensity was referred to as ‘low’ and ‘resting’

ntensity, whereas ‘vigorous’/‘high’ were also ‘hard’/‘very
ard’, ‘intense’ and ‘strenuous’.9,10,11 Others refer to ‘very
ight’ and ‘light’ activity as ‘very weak’ or ‘weak’ and to vig-

ig. 1. The relationship between physical activity intensity and the physio-
ogical stress on the body. Activity intensity is categorised as sedentary, light,
oderate, vigorous or high. These are aligned to physiological or metabolic

arameters that indicate the relative stress at these intensities is best described
s low [for sedentary and light intensities], moderate, substantial and potent,
espectively.
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rous activity as ‘heavy’ whereas ‘high’ intensity has been
alled the ‘strongest’ intensity activity.8

To add further confusion the American College of Sports
edicine [ACSM] has published variations to their guide-

ines for exercise prescription in recent years. In their two
ost recent editions – the 7th and 8th editions of ACSM’s
uidelines for Exercise Testing and Prescription,1,12 – they

ist categories of intensity together with % HRmax cut-offs.
onsiderable variation exists between these publications and

he 6th edition.13 The hard [vigorous] activity cut-offs are
0–89% in the 6th edition and 77–93% in the recent edi-
ions of their guidelines. Moderate intensity is 55–69% and
4–76% HRmax in the 6th versus 7th and 8th publications,
hile very light is <35% and <50% HRmax, respectively.
any of the category cut-offs are different again from those

ecommended by the US-Surgeon General, although the cat-
gory descriptors are all the same.14

Metabolic equivalents [METs], are multiples of resting
etabolic levels. They are often used to quantify phys-

cal activities and set limitations, for example for those
atients undergoing rehabilitation. A major difficulty with
hese objective boundaries for each category is the fact that
ndividuals vary widely in their functional capacity. The rel-
tive intensity for specific activities,15 for example ‘leisurely
alking’ at 4.8 km h−1 [3.3 METs] or cycling at 20 km h−1

8.0 METs], may differ considerably across the population
nd may be above the maximal capability of some individu-
ls. This is especially true for different age groups and with
ariations in fitness. The MET values in Table 1, therefore,
re most appropriate for the majority of healthy adults up to
bout 30 years. Objective cut-off measures for older adults
r those with co-morbidities should be adjusted to accom-
odate the general decline in cardiorespiratory fitness that

ccurs with ageing. Aerobic fitness decreases by an aver-
ge of about 8–10% per decade beyond 30 years.16 Because
f these limitations, the ordinal categories and their relative
hysiological/metabolic anchor points [cut-offs] are recom-
ended when (1) describing patterns of behaviours or the

ime allocated to various groups of activities, and (2) pre-
cribing exercise and other physical activities within zones
hat minimise risk of adverse events and optimise physio-
ogical adaptations for individuals. Exercise-related health
enefits are generally proportional to the relative overload
ithin individuals rather than for specific absolute metabolic
orkloads. However, absolute MET measures may be useful

or estimating energy expenditure, particularly for lower-
ntensity activities that most people perform for long periods,
n population-based surveys where questionnaire responses
re converted to energy expenditure estimates, and when pre-
cribing specific activities that may be done [or avoided] as
art of a rehabilitation program.

Each of the five categories is listed below with addi-

ional detail about the typical activity types and patterns of
dult behaviour included within their metabolic boundaries.
range of physical activities and their corresponding relative

nd absolute MET values are also illustrated in Fig. 2.
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Fig. 2. The five categories of physical activity intensities are illustrated using both a relative intensity method across the top section [based on % VO2max at
the proposed cut-off levels] and the absolute MET values at the bottom. Also shown are example activities within each category using absolute MET cut-offs.
The graph highlights the inconsistencies between the relative and absolute intensity ratings that may present when an absolute MET value is used to prescribe
exercise. The relative intensity that this induces may vary considerably depending on the aerobic fitness level of the individual. For example, high-impact
aerobics has an absolute MET level of 7 METs or a vigorous-intensity level using the absolute intensity scale. For people with an aerobic fitness score less than
a derate
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bout 30 mL/kg/min this is a high-intensity activity while it may also be a mo
ave been used from two main sources [15,30].

. Sedentary activity

Sedentary time is a relatively subjective term since the
ut-off in intensity between sedentary and light activity
evels has rarely been quantified. In general terms seden-
ary is derived from the Latin ‘sedere’ meaning ‘sitting’
o it usually incorporates almost all sitting-based activity.
ate and colleagues regard sedentary activities as having a
etabolic equivalent level <1.6 METs.17 There have been
any studies to show that long-term sedentary behaviours

re associated with a variety of health risks.18,19 There are
lso recent studies that illustrate the two extremes of the
ctivity spectrum may operate in different ways to alter
isk factors and can therefore operate independently.18,19,20

esearch has shown convincingly that people who regu-
arly perform moderate–vigorous physical activity exhibit
umerous health benefits.14,20 Consequently, despite reach-
ng levels of moderate physical activity, some people who at
ther times undertake significant periods of sedentary activ-
ty may be blunting these [otherwise] positive benefits21,22

r be overweight.23

Using questionnaires and recall methods to quantify the
ime spent in various categories of activity intensity is
ifficult. Trying to dissect out ‘sedentary’ activities from
light’ activities is equally problematic [even more so if
he category ‘very light’ intensity is used]. Activities such
s watching TV or riding in a car [1.0 MET], standing
uietly in line [1.2 METs], or sitting reading [1.3 METs]
re considered sedentary under the definition outlined in
able 1. However, sitting studying [1.8 METs], standing read-

ng [1.8 METs], fishing [2.5 METs] or playing a musical

nstrument [2–4 METs] would not be sedentary.15 Many peo-
le would consider sitting playing with children, fishing
rom a boat or standing reading to be sedentary activities,
r would at least vary in their interpretation of these as

c
o
i
1

or even light-intensity activity for people with high aerobic capacities. Data

edentary behaviours. The most popular physical activity
uestionnaire in Australia – the Active Australia Survey
AAS] – asks subjects to identify the time spent walking,
oing other moderate-intensity activities or undertaking vig-
rous activity.24 If respondents reported doing none of these
ctivities in their leisure time they are usually classified as
nsufficiently active rather than sedentary. More recently, sur-
eys are beginning to ask specifically about time spent doing
edentary activities such as time spent sitting, reading, rid-
ng/travelling in [non-active] transport or in ‘other’ sedentary
ctivities over the past week.25,26 Hence the resolution of the
AS to specifically detect activities that would generally be

lassified as sedentary [<1.6 METs] is poor and many activi-
ies that involve sitting, for example at work, may be missed
ompletely. The International Physical Activity Question-
aire [IPAQ] helps to overcome this problem by including
question on sitting activities.26

The most recent Australian national and state-based phys-
cal activity surveys indicate that between about 15 and
8% of the adult population report they are completely
edentary.25,27,28 This level may be declining over the last
0–30 years of surveys from the highs of about 27% in
he 1980s.29 When gardening and occupational activities are
ncluded the proportion who are still completely sedentary
rops to about 8–10% of the population.25

. Light-intensity activity

Light-intensity activities include domestic or occupational
asks such as washing dishes, hanging washing, ironing,

ooking, eating, working at a computer desk or performing
ther office duties.15,30 Operationally, light-intensity activ-
ties are those where the metabolic equivalent is between
.6 < 3.0 METs or the relative intensity is 40 < 55% HRmax.
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Fig. 3. The typical adult pattern of daily activities [percentage of a 24-h day]
when categorised in terms of intensity level assessed using accelerometer
counts. About 31% [7.5 h] is sleep, 39% [9.4 h] is spent in sedentary activities
[
[
v

T
n
t
i
c
s
t
g
n
t
o

5

h
d
a
a
T
‘
b
o
[
i
r
o
b
c
q

s
w
v
l
d
d

c
o
s
j
c
r
m
h
i
w
p
d
b
c
b
m
t
m

s
a
i
T
a
w
c
t

6

v
i
b
[
t
i
y
c
s
t
l
o
u

sitting], 27% [6.5 h] in light activities and only about 3% of the 24-h day
43 min] is spent in moderate–high intensity activities. Data are indicative
alues only from several studies [9,21,22].

hese activities have been shown to be the major determi-
ant of variability in total daily energy expenditure31 because
hey consume, on average, about 6–7 of the waking hours as
llustrated in Fig. 3.22 Other studies have also revealed asso-
iations between energy expended in non-exercise activities
uch as light-intensity household, garden and occupational
asks, and obesity risk,32 and with other risk factors such as
lucose control.21 Physical activity surveys using question-
aires such as the AAS and IPAQ have not had the resolution
o filter out and quantify light-intensity activities from the
ther intensity categories.

. Moderate-intensity activity

Moderate-intensity activities range from 3 < 6 METs or
ave a relative intensity of 55 < 70% HRmax. The AAS
escribes moderate-intensity activity as either ‘walking’ [for
duration of 10 min or greater] or ‘other activities’ such

s ‘for example, gentle swimming, social tennis, golf’.24

he IPAQ is the same but includes the following examples
carrying light loads, bicycling at a regular pace, or dou-
les tennis’.26 Subjects wearing accelerometers showed that
nly a small fraction of the total day in developed countries
approximately 2.5% or about 30 min] is spent undertak-
ng moderate physical activities [Fig. 3].9,22 Questionnaire
esponses for Australian subjects indicated the average level

f self-report moderate activity was about twice this, or
etween about 60 and 80 min.25,27,33 However, correlation
oefficients relating minutes per day from physical activity
uestionnaires with minutes per day from directly mea-

s
U
s
u
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ured accelerometer counts have been found to be relatively
eak—modest for moderate-intensity activity and poor for
igorous-intensity movement.9 The total moderate activity
evels contribute only a small fraction of daily energy expen-
iture for most Australian adults and there is a skewed
istribution across the population.

Despite these limitations, moderate physical activity is the
ategory referred to in health promotion messages in numer-
us countries around the world. Physical activity guidelines
uch as those proposed by the US-Surgeon General, the
oint guidelines by ACSM and the American Heart Asso-
iation, and in the Active Australia campaign consistently
ecommend that adults achieve a minimum of 30 min of
oderate activity on most, if not all days of the week for

ealth benefits.34 The reason for the focus on moderate activ-
ty is related to the effort-versus-benefit relationship. People
ho lead relatively inactive lives and [like a growing pro-
ortion of the population] have low occupational activity
emands, achieving 30 min of moderate activity per day has
een shown to result in health benefits.14 The physiologi-
al stress of moderate activity, over the long term, results in
iological adaptations that are favourable towards lowering
ajor risk factors for chronic illness and the odds of prema-

ure death. Fig. 2 highlights several example activities in the
oderate-intensity category.
Unfortunately, the larger national surveys in Australia

howed that in 2000, more than half [54%] of Australians
ged 18–75 years did not undertake moderate physical activ-
ty at the levels recommended to achieve health benefits.35

his rose from 49% in 1997.36 Data from the 1995, 2001
nd 2004–2005 Australian National Health Surveys, together
ith many more-recent state-based surveys show these physi-

al activity patterns have remained relatively unchanged over
he past 15 years.25,27,28,35

. Vigorous-intensity activity

Most people in developed countries perform very little
igorous-intensity activity on a typical day.9,22 Perhaps this
s due to the reason that, using absolute measures, it requires
etween 6 and 9 times the resting levels of metabolism
6–9 METs] and involves considerable homeostatic disrup-
ion in the physiological systems. Vigorous-intensity activity
s defined in the AAS as physical activity which ‘made
ou breathe harder or puff and pant—for example, jogging,
ycling, aerobics, competitive tennis’; it has a relative inten-
ity equivalent of 70 < 90% HRmax.24 The IPAQ question is
he same with slightly modified examples that include ‘heavy
ifting, aerobics, or fast bicycling’.26 In fact, other than the
ccasional lifting or climbing activity, it is rare [although not
nfeasible] for an occupation in a contemporary developed

ociety to require any vigorous activity at all. Studies in the
SA using accelerometers have shown the total time per day

pent on vigorous activity is only a few minutes, and this is
sually in very short intervals.9
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The health benefits of regularly performing vigorous
ctivity are irrefutable.20 Numerous reports have identified
dditional health benefits for those undertaking vigorous
ctivity relative to those performing light-moderate activ-
ty in a range of cross-sectional and prospective cohorts
tudies.18,37–39 These results have been instrumental in shap-
ng physical activity guidelines for health benefits. In the most
ecent update of the joint ACSM and AHA guidelines for
hose under 65 years, recommendation is made for doing vig-
rously intense cardiorespiratory activity 20 min a day, 3 days
week as an alternative to moderate-level intensity activity.34

uestionnaire responses from repeat physical activity sur-
eys in Australia show the median level of vigorous activity is
onsistently zero mins.25 If vigorous or high-intensity activ-
ty is undertaken the relative stress and health benefits of
erforming these activities are recognised by weighting the
ime spent by two. These minutes are then added to the min-
tes of moderate physical activity to determine who achieves
he threshold [for monitoring purposes of population risk]
f 150 min of activity per week.24 However, since vigorous-
ntensity activity presents substantial physiological stress to
he body it should only be prescribed after a period of condi-
ioning.

. High-intensity activity

High-intensity activity has a relative intensity level of at
east 90% HRmax. Using absolute measures, high-intensity
ctivities are those requiring at least 9 METs. This rate of
nergy expenditure occurs very rarely in daily life. The
ustralian population averages for maximal oxygen uptake

or age-and gender-specific groups,16 show this level of
etabolism is above the maximal capacity of an estimated

5% of adults aged 18–29 year, 45% for 30–39, and over
0% of the rest of the population, clearly supporting the use of
elative intensity measures. Notwithstanding this limitation,
igh-intensity activities are still important within condition-
ng programs for young and conditioned athletes.

. Summary

Researchers investigating patterns of physical activity
ehaviour, how people spend their time, the role of activ-
ty in energy balance, and how these variables trend over
ime and across regions need to standardise the way infor-

ation is collected and analysed. Furthermore, there is also
need for greater consistency in terminology and intensity

ut-offs for health professionals and their clients. This state-
ent proposes five intensity categories and specific objective

hysiological and metabolic guidelines be used to help in

hese efforts. While technologies have improved our ability
o quantify physical activities in either relative or absolute
erms these methods are yet to be trialled in large population
tudies. This means we still depend on questionnaire-based
dicine in Sport 13 (2010) 496–502 501

ata for tracking activity patterns over time. Questionnaires
hould, where possible, be designed to capture information
n each of the intensity categories listed in Table 1 to improve
he resolution of physical activity data. On an individual basis
he new technologies are becoming more important tools in
xercise prescription. Nevertheless, there is still the need to
ink the physiological/metabolic stress of activities to stan-
ardised, simple-to-use intensity categories such as those
roposed.

eferences

1. American College of Sports Medicine [ACSM]. ACSM’s guidelines
for exercise testing and prescription. 8th ed. New York: Williams &
Wilkins; 2009.

2. Faude O, Kindermann W, Meyer T. Lactate threshold concepts how
valid are they? Sports Med 2009;39:469–90.

3. Solberg G, Robstad B, Skjønsberg OH, et al. Respiratory gas exchange
indices for estimating the anaerobic threshold. J Sport Sci Med
2005;4:29–36.

4. Richardson RS, Kennedy B, Knight DR, et al. High muscle blood flows
are not attenuated by recruitment of additional muscle mass. AJP: Heart
Circ Physiol 1995;269:H1545–1552.

5. Tidgren B, Hjemdahl P, Theodorsson E, et al. Renal neurohormonal
and vascular responses to dynamic exercise in humans. J Appl Physiol
1991;70:2279–86.

6. Bawa P. Neural control of motor output: can training change it? Exerc
Sport Sci Rev 2002;30:59–63.

7. Borg G. Borg’s perceived exertion and pain scales. Champaign, IL:
Human Kinetics; 1998.

8. Noble BJ, Borg GAV, Jacobs IRA, et al. A category-ratio perceived
exertion scale: relationship to blood and muscle lactates and heart rate.
Med Sci Sports Exerc 1983;15:523–8.

9. Ainsworth B, Bassett DR, Strath SJ, et al. Comparison of three methods
for measuring the time spent in physical activity. Med Sci Sports Exerc
2000;32:S457–64.

10. Montoye HJ. Introduction: evaluation of some measurements of
physical activity and energy expenditure. Med Sci Sports Exerc
2000;32:S439–441.

11. Strath SJ, Swartz AM, Bassett DR, et al. Evaluation of heart rate as
a method for assessing moderate intensity physical activity. Med Sci
Sports Exerc 2000;32:S465–70.

12. American College of Sports Medicine [ACSM]. ACSM’s guidelines
for exercise testing and prescription. 7th ed. New York: Williams &
Wilkins; 2006.

13. American College of Sports Medicine [ACSM]. ACSM’s guidelines
for exercise testing and prescription. 6th ed. New York: Williams &
Wilkins; 2000.

14. U.S. Department of Health and Human Services [USDHHS]. Physi-
cal activity and health: a report of the surgeon general. Atlanta, GA:
U.S. Department of Health and Human Services. Physical Activity and
Health, Centers for Disease Control and Prevention, National Center
for Chronic Disease Prevention and Health Promotion, International
Medical Publishing; 1996.

15. Ainsworth B, Haskell WL, Whitt MC, et al. Compendium of physical
activities: an update of activity codes and MET intensities. Med Sci
Sports Exerc 2000;32:S498–504.

16. Department of Arts, Sport, the Environment and Territories [DASET].
Pilot survey of the fitness of Australians, Canberra; 1992.
17. Pate RR, O’Neill J, Lobelo F. The evolving definition of ‘sedentary’.
Exerc Sport Sci Rev 2008;36:173–8.

18. Hu FB, Leitzamnn MF, Stampfer MJ, et al. Physical activity and tele-
vision watching in relation to risk for type 2 diabetes mellitus in men.
Arch Int Med 2001;161:1542–8.



5 and Me
02 K. Norton et al. / Journal of Science

19. Hu FB, Li TY, Colditz GA, et al. Television watching and other seden-
tary behaviours in relation to risk of obesity and type 2 diabetes mellitus
in women. JAMA 2003;289:1785–91.

20. Warburton DER, Nicol CW, Bredin SSD. Health benefits of physical
activity: the evidence. CMAJ 2006;174:801–9.

21. Healy GN, Dunstan DW, Salmon J, et al. Breaks in sedentary time: ben-
eficial associations with metabolic risk. Diabetes Care 2008;31:661–6.

22. Healy GN, Dunstan D, Salmon J, et al. Objectively measured light-
intensity physical activity is independently associated with 2-hr plasma
glucose. Diabetes Care 2007;30:1384–9.

23. Salmon J, Bauman A, Crawford D, et al. The association between tele-
vision viewing and overweight among Australian adults participating in
various levels of leisure-time physical activity. Int J Obes Relat Metab
Disord 2000;24:600–6.

24. [AAS] Active Australia Survey. A guide and manual for implementa-
tion, analysis and reporting. Canberra: AIHW; 2003.

25. Gill T, Fullarton S, Taylor A. Physical Activity among South Australian
Adults, September 2007. Adelaide: Population Research and Outcomes
Studies Unit, SA Health; 2008.

26. IPAQ. http://www.ipaq.ki.se/publications.htm [accessed July 2009].
27. Australian Bureau of Statistics [ABS 2009]. National Health Survey:

summary of results, Australia, 2007–08. ABS cat. no. 4364.0. ABS:
Canberra; 2009.
28. Serraglio A. Victorian Population Health Survey 2006. Victoria:
Department of Human Services; 2007.

29. National Heart Foundation of Australia [NHF]. Risk Factor Prevalence
Study Survey no. 3. Canberra: National Heart Foundation of Australia;
1989.
dicine in Sport 13 (2010) 496–502

30. Gunn S, Brooks A, Withers RT, et al. Determining energy expendi-
ture during some household and garden tasks. Med Sci Sports Exerc
2002;34:895–902.

31. Donahoo WT, Levine JA, Melanson EL. Variability in energy
expenditure and its components. Curr Opin Clin Nutr Metab Care
2004;7:599–605.

32. Levine JA, Eberhardt NL, Jensen MD. Role of nonexercise activity ther-
mogenesis in resistance to fat gain in humans. Science 1999;283:212–4.

33. Brown W, Bauman A, Chey T, et al. Comparison of surveys used to
measure physical activity. Australian New Zealand Journal of Public
Health 2004;28:128–34.

34. Haskell WL, Lee I-Min, Pate RP, et al. Physical activity and public
health: updated recommendation for adults from the American College
of Sports Medicine and the American Heart Association. Med Sci Sports
Exerc 2007;39:1423–34.

35. Bauman A, Ford I, Armstrong T. Trends in population levels of reported
physical activity in Australia, 1997, 1999 and 2000. Canberra: Aus-
tralian Sports Commission; 2001.

36. AIHW. Australia’s health. Category no. AUS 99, Canberra: AIHW;
2008.

37. Boule NG, Kenny GP, Haddad E, et al. Meta-analysis of the effect
of structured exercise training on cardiorespiratory fitness in type 2
diabetes mellitus. Diabetologia 2003;46:1071–81.
38. Lee IM, Sesso HD, Oguma Y, et al. Relative intensity of physical activity
and risk of coronary heart disease. Circulation 2003;107:1110–6.

39. Swain D, Franklin BA. Comparison of cardioprotective benefits of
vigorous versus moderate intensity aerobic exercise. Am J Cardiol
2006;97:141–7.

http://www.ipaq.ki.se/publications.htm

	Position statement on physical activity and exercise intensity terminology
	Introduction
	Categories of exercise and physical activity intensity
	Sedentary activity
	Light-intensity activity
	Moderate-intensity activity
	Vigorous-intensity activity
	High-intensity activity
	Summary
	References


