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ercise Intensity Terminology: A Joint American College of Sports Medicine (ACSM) Expert Statement and Exercise and Sport Science Australia

(ESSA) Consensus Statement. Med. Sci. Sports Exerc., Vol. 57, No. 11, pp. 2599-2613, 2025. The evidence supporting the many beneficial

effects of physical activity, including exercise, is overwhelming. This has led to numerous publications, statements, and position stands providing

evidence-based recommendations to realize the performance-enhancing and therapeutic benefits of exercise. However, one factor hampering

research and limiting the adoption of these recommendations is the inconsistent use of terminology associated with different exercise in-

tensities. The goal of this international group of researchers and practitioners, therefore, was to propose standardized physical activity and

exercise intensity terminology that has utility across all ages, sexes, genders, physical abilities, conditions, applications, and activities. After

much discussion, we propose a standard terminology for physical activity, exercise, and sport and human performance comprising five exer-

cise intensities: very low, low, moderate, high, and very high. We also propose five different descriptors for the perception of effort that align

with the five intensities we have suggested: very easy, easy, somewhat hard, hard, and very hard. To enable consistent use of these descriptors

with both cardiorespiratory and resistance exercise, we suggest not using descriptors such as light, heavy, weak, or strong (which might be

perceived as only being applicable to describing load).We appreciate that some fields have long-established terminology andmay be reluctant

to change. Nonetheless, at a minimum, the terminology proposed here allows for more clarity when comparing the different exercise intensity
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 descriptors currently used by different fields. Finally, we hope this will be an important “first step” in harmonizing the descriptions of exercise

intensity across the fields of physical activity for public health, exercise science, and sport science. KeyWords: CARDIORESPIRATORY

EXERCISE, EXERCISE IS MEDICINE, HEALTH, PRESCRIPTION, PUBLIC HEALTH, RESISTANCE TRAINING, SPORT
Box 1: Key Terms related to physical
activity and exercise prescription.

Physical activity: any bodily movement produced by the
contraction of skeletalmuscles that increases energy expendi-
ture above the basal level (27). This includes Incidental Phys-
ical Activity (or activities of daily living, such as cooking and
cleaning) and Intentional Physical Activity (e.g., non-
structured physical activity, such as walking the dog).

Exercise: a subcategory of physical activity that is planned
and structured, in which muscle contractions are performed
with the explicit intent of ultimately improving or maintain-
ing one or more components of physical fitness (e.g., aero-
bic capacity, muscle strength, power, and endurance, body
composition, balance, coordination, or flexibility) and/or
achieving a specific health benefit (28).

Sport: another subcategory of physical activity; it involves
gross motor movement that is rule governed, structured,
and competitive (29).
Why Is Exercise Prescription1 Important?

Evidence supporting the many beneficial effects of physical
activity, including exercise, is overwhelming (1,2). Regular
exercise improves exercise capacity, exercise tolerance, per-
formance, and health (3,4). The magnitude of the fitness, per-
formance, and health benefits associated with regular exercise
is influenced by factors such as the frequency, type, volume,
and intensity of the exercise performed (5).

The principles of training commonly implemented for en-
hancing human performance are increasingly being applied
to the use of exercise to maintain or improve health, to attenu-
ate or reverse various chronic diseases and health conditions
(6–12), and as an adjunct therapy to improve the outcomes
of surgery, radiation, and drug treatment (13,14). Given these
many benefits, the Academy of Royal Medical Colleges has
labeled exercise a potential “Wonder Drug” (15). Moreover,
and analogous to drugs or pharmaceutical therapies, the pre-
scription is an important determinant of the subsequent
health-related outcomes of exercise (2,16–18).

There is clearly a need for evidence-based exercise prescrip-
tions to realize the performance-enhancing and therapeutic
benefits of exercise (6). Exercise prescription commonly refers
to a specific plan of exercises or physical activities that are de-
signed in a systematic and individualized manner for a specified
purpose. To improve performance2, exercise prescription re-
quires an assessment of an individual’s strengths and weaknesses
and then adherence to a training program designed to optimize
performance. In the context of health, exercise prescription in-
volves considering and assessing priority health issues and de-
signing an exercise program that specifically targets beneficial
adaptations and minimizes any associated risks (12).

A Historical Perspective on Exercise Prescription
Lack of activity destroys the good condition of every
human being, while movement and methodical physical
exercise save it and preserve it.—a modern
interpretation of the writing of Plato (427–347 BCE)

Purposeful physical activity has been present in human so-
cieties throughout history, typically involving activities such
as hunting, conflict, transport, and rituals or entertainment
(e.g., dancing). Many of these physical activities evolved into
sports, and, subsequently, the term exercise was conceived to
describe a subclassification of physical activity conducted for
the purpose of developing the specific skills and fitness charac-
teristics needed for these activities. From these beginnings, the
icity, we use the terms prescription and programming interchange-
article, even though some strength and conditioning professionals
the term programming.
ce may be sporting (for recreational to elite athletes) or occupa-
, firefighters, military personnel, etc).

fficial Journal of the American College of Sports Medicine
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science of training emerged and continues to evolve. Recently,
however, some scientists have raised concerns about the ab-
sence of common terminology when prescribing exercise to
improve physical performance (19,20).

The concept of exercise as medicine also has its roots in antiq-
uity. Physicians from many different ancient cultures prescribed
exercise to enhance health and treat multiple diseases (21). These
prescriptions ranged from performing generic exercise daily, to
specific exercises targeting diseases, to avoiding exercise of ex-
cessive intensity for “weakened patients” (21). The need for a
more scientific approach to the prescription of exercise as med-
icine was recognized in the first American College of Sports
Medicine (ACSM) Guidelines for Graded Exercise Testing
and Exercise Prescription, published in 1975 (22). Since then,
numerous publications, statements, and position stands have
provided physical activity and exercise recommendations to en-
hance health (17,23,24). However, as noted in a joint position
statement by Exercise and Sports Science Australia (ESSA)
and Fitness Australia (25), one factor limiting the adoption of
these recommendations is the inconsistent use of terminology
associated with the prescription of exercise.

Definitions of Key Exercise Prescription Terminology
and Concepts

In many guidelines, exercise is prescribed using the FITT
(VP) principle (26):

F: Frequency (how often)
Cardiorespiratory fitness: cardiorespiratory fitness re-
flects the integrated ability of the circulatory and respiratory
systems to supply oxygen to skeletal muscle mitochondria
for the energy production needed during physical activity
(30). Cardiorespiratory fitness is often expressed as maxi-
mal oxygen consumption (V̇O2max) or is estimated from

http://www.acsm-msse.org
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the maximum work rate achieved on an ergometer or from
non-exercise algorithms.

Cardiorespiratory exercise: exercise that requires the cir-
culatory and respiratory systems to work together to sup-
port the metabolism of skeletal muscles and other organs
to enable sustained exercise. It is preferred over terms such
as aerobic exercise (which, at best, only describes the pre-
dominant energy system used) or endurance exercise (which
describes only one of the potential types of performance im-
provements with this type of exercise). It includes activities
in which the body’s large muscles move in a rhythmic
manner for a sustained period of time, such as walking,
running, swimming and cycling (23).

Metabolic threshold: a term used to describe an exercise
intensity that results in an apparent change in metabolism
(usually reflected by changes in oxygen uptake, carbon di-
oxide production, ventilation, or metabolites in the muscle
and blood) (31). The first detectable change in metabolism
is often termed the first metabolic threshold, whereas the
second detectable change in metabolism is often termed
the second metabolic threshold (see also Fig. 4).

Body Composition: the relative proportions of the total
body mass divided into the two components of fat mass
and fat-free mass (32–36).

Muscle strength: the ability of muscle to exert force dur-
ing a specified task (37).

Muscle power: the ability of muscle to exert force at a
given velocity of movement (i.e., the product of the muscle
force vector and action velocity of the muscle) or the rate of
doing work (work done divided by time) (38–39).

Muscle endurance: the ability of muscle to continue to
exert force (40).

Muscle fitness: a global term that includes muscle strength,
muscle power, and local muscle endurance (41).

Resistance exercise: a form of exercise that requires skele-
tal muscles to exert force to push or pull against resistance
with sufficient effort such that the number of repetitions or
duration of contractions is limited due to neuromuscular
fatigue. The resistance may include body weight, elastic
bands, free weights, and weight or other mechanical ma-
chines, among others (42).

Flexibility: the ability to move a joint through its maxi-
mal unrestricted range of motion without pain (43–47).

Perception of effort: “also known as perceived exertion or
sense of effort, has been proposed to integrate feelings of
effort, strain, and/or fatigue from the peripheral muscles
and joints, the cardiopulmonary system, and the central
nervous system to provide a cognitive feeling of effort as-
sociated with physical activity” (48,49).
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I: Intensity (how hard)
T: Time (duration of individual exercise sessions)
T: Type (what kind)
V: Volume (total amount of exercise)
P: Progression (exercise advancement).
Other key terms related to the prescription of exercise can

be found in Box 1.
PHYSICAL ACTIVITY & EXERCISE INTENSITY TERMINOLOGY
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Intensity

Intensity (ɪnˈtɛnsɪtɪ)—noun: degree, extent, or relativemagnitude

Although all of the FITT(VP) components are important for
exercise prescription, this statement will focus on intensity
given its importance and the ambiguity surrounding the associ-
ated terminology. Exercise intensity can be expressed in absolute
(i.e., a given work rate or resistance) or relative (e.g., percentage
of one’s maximum capacity) terms and is an important deter-
minant of changes in health and fitness (24,50), as well as the
risk of adverse events during exercise in some individuals
(51,52) (Fig. 1). Furthermore, the overload principle of train-
ing states that exercise below a minimum intensity will not
challenge the body sufficiently to alter structure, physiology,
or health (24). Despite the importance of intensity, the indepen-
dent evolution of physical activity for public health, exercise sci-
ence, and sport science has led to the adoption of many different,
and often inconsistent, terms to define exercise intensity. These in-
consistencies create uncertainty for scientists and practitioners, as
well as the public, and hamper the optimal prescription of exer-
cise to improve health, physical fitness, and human performance.

Aims
There is no greater impediment to the advancement of
knowledge than the ambiguity of words (Thomas Reid,
1852. Essays on the Intellectual Powers of Man)

The use of standard terminology when describing the inten-
sity of physical activity or exercise is important for characteriz-
ing physical activity trends accurately, collecting valid and reli-
able data for research purposes, informing policy (e.g., physical
activity guidelines), and establishing the optimal prescription of
exercise to improve health, fitness, and performance (9,53). For
the Exercise is Medicine® initiative to realize its therapeutic po-
tential, it is important that standard descriptors are used by all
researchers and practitioners when assessing or targeting re-
sponses to different exercise intensities (54). Ideally, the
same terms should be used by physical activity, exercise sci-
ence, and sport science researchers, professional associations,
policymakers, and practitioners providing recommendations to
the public and athletes. This is also important as the results of
individual studies cannot be effectively harnessed (e.g., when
performing meta-analyses) unless there is uniform terminology
and common characteristics of the different exercise intensities
employed. Thus, an important aspect of this expert statement is
to compare and map the different exercise intensity terms used
in different fields, and to highlight where there are inconsis-
tencies and potential for confusion. This expert statement also
builds on previous literature and proposes a new standardized
framework for describing and prescribing exercise intensity.
Our aspiration is that the adoption of standard terminology
when prescribing and monitoring exercise intensity will lead
to improved health, fitness, and performance outcomes.

Caveats

Our goal is to propose standardized physical activity and ex-
ercise intensity terminology that has utility across all ages,
Medicine & Science in Sports & Exercise® 2601
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FIGURE 1—Exercise intensity is considered an important determinant of (a) all-cause mortality reduction with physical activity and (b) the risk of adverse
events during exercise. Based on Wen et al. (50) and Lie et al. (52).

SP
EC

IA
L
C
O
M
M
U
N
IC
AT

IO
N
S

sexes, genders, physical abilities, conditions, applications, and
activities. Although this is the focus of this statement, it does
not diminish the importance of other important exercise pre-
scription components defined by the FITT(VP) principle that
will not be addressed in this statement (i.e., frequency, type,
time, volume, and progression). It is also beyond the scope of
this brief statement to address the many external factors (e.g.,
nutrition, sleep, environment, medications, etc.) that can affect
physiological and perceptional responses to exercise.

Overview of Current Terminology Used to Describe
the Intensity of Cardiorespiratory Activities

Physical activity. Despite its ubiquitous use (a search for
the term “exercise intensity” in Google Scholar returns more
2602 Official Journal of the American College of Sports Medicine
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than 400,000 hits; accessed on July 30, 2024), there are incon-
sistencies in the terminology used by researchers, practi-
tioners, and leading agencies to categorize the intensity of
physical activity (Fig. 2). For example, an international consen-
sus project on physical activity and sedentary behavior termi-
nology (55), theWorld Health Organization (23), and the Phys-
ical Activity Guidelines for Americans (56) use the terms light,
moderate, and vigorous intensity. The ACSM’s Guidelines for
Exercise Testing andPrescription also recommend the descriptors
light,moderate, and vigorous but add very light and near-maximal
to maximal as their lowest and highest activity intensities, respec-
tively (24). A position statement by ESSA also uses the categories
light, moderate, and vigorous, but describes their lowest and
highest exercise intensities as sedentary and high (25). Similar
http://www.acsm-msse.org

. Unauthorized reproduction of this article is prohibited.

http://www.acsm-msse.org


FIGURE 2—Inconsistencies in some of the many terms used by researchers, practitioners, and leading agencies to categorize (in)activity and exercise in-
tensity for both (a) resistance exercise and (b) cardiorespiratory exercise. This inconsistency also applies to the various RPE numerical anchors that have
been associated with the different exercise intensities. Note that there are two RPE scales in common use—the original Borg Scale ranging from 6 to 20
(RPE20) and the Category Ratio Scale ranging from 0 to 10 (RPE10). HIIT, high-intensity interval training; MICT, moderate-intensity continuous training;
MT, metabolic threshold; SIT, sprint interval training; Z, Zone.
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to the initial ESSA position statement (25), the UK Chief Med-
ical Officers’ Physical Activity Guidelines describe physical ac-
tivity as light, moderate, and vigorous, but describe their highest
intensity as very vigorous (57). Thus, despite some concordance
of physical activity intensity terminology between different
sources, there are also clear differences that can make guidelines
and recommendations confusing for practitioners and the public.

Exercise. Based on the characteristic bioenergetic response
to exercise, four intensity domains have been identified for cardio-
respiratory exercise; these are moderate (intensities below the first
metabolic threshold), heavy (intensities between the first and
second metabolic threshold), severe (intensities above the second
metabolic threshold that can be sustained until the maximal rate of
oxygen consumption (V̇O2max) is attained), and extreme (intensi-
ties resulting in task failure before V̇O2max is attained) (58). In
each domain, the time course of the kinetics for the oxygen
PHYSICAL ACTIVITY & EXERCISE INTENSITY TERMINOLOGY

Copyright © 2025 by the American College of Sports Medicine
uptake (V̇O2) response differs (58), and there are distinct muscle
metabolic and blood acid–base responses (31) and principal causes
of the inability to continue exercising (i.e., exercise intolerance) (59).

These terms are rarely used within the clinical setting, where
exercise intensity is more often defined using terms that paral-
lel those used in Physical Activity Guidelines (as described
previously). In this way, it is possible to assess if an individual
is meeting current guidelines and then help them meet or con-
tinue to meet these recommendations. However, similar termi-
nology is not always used for both physical activity and exer-
cise prescription (see Fig. 2). For example, an ESSA position
statement on exercise in cancer management refers to low-,
moderate-, or high-intensity exercise (12), even though an ear-
lier position statement on exercise terminology from the same
organization recommends the terms light, moderate, and vigor-
ous for both physical activity and exercise intensity (25).
Medicine & Science in Sports & Exercise® 2603
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 Sport and human performance.The intensity domains

described previously, which are based on physiological re-
sponses to exercise (e.g., dynamics of pulmonary V̇O2, blood
lactate concentration, muscle phosphocreatine concentration),
have analogues in the prescription of training intensities for
improving human performance (Fig. 2). While these may be
numerical (e.g., zones 1, 2, and 3, although noting that many
different schemas exist), they can also be descriptive. This
leads to exercise below the first metabolic threshold being
commonly described as easy (60) or low-intensity training
(61). Exercise performed at an intensity greater than the first
metabolic threshold but less than the second metabolic thresh-
old is often referred to as steady (60); this training zone also
includes moderate-intensity training (61) or moderate-intensity
continuous training (62). Exercise greater than the second met-
abolic threshold but less than V̇O2max is commonly described as
tempo; this training zone also includes high-intensity interval
training (60). The final training zones(s) is characterized by ef-
forts performed at intensities equal to or greater than the work
rate associated with the attainment of V̇O2max during a graded
exercise test (GXT) and includes sprint interval training (63).
Here again, the potential for confusion is obvious as high-
intensity interval training sits in the severe and extreme intensity
domains and corresponds to vigorous-intensity physical activity
(and requires hard/strong to extremely hard/strong exertion).

Overview of Current Terminology Used to Describe
the Intensity of Resistance Exercise

Physical activity. There is clinical and epidemiological
evidence that performing resistance exercise is independently
associated with multiple health outcomes (64). At present,
however, the surveillance and prescription of resistance exer-
cise in the context of physical activity is based predominantly
on frequency (i.e., include “muscle-strengthening”3 activities
as part of daily physical activity on at least 2 d each week; [9]),
with no consideration of intensity—even though this is likely to
affect health outcomes (65). Of note, the UK Chief Medical
Officers’ Physical Activity Guidelines only list resistance ex-
ercises (weight exercises, push-ups) in their highest very vig-
orous intensity category (57).

Exercise, sport, and human performance. When
making resistance training recommendations for the appar-
ently healthy, the clinical management of patients, and to im-
prove performance, resistance training intensity is often used
interchangeably with load (i.e., the amount of weight lifted)
or the number of repetitions possible with a specific load
(Fig. 2). For example, a recent international consensus state-
ment uses the terms light, moderate, and high to describe resis-
tance training intensities associated with different percentages
of an individual’s one-repetition maximum (1RM) (66). The
ACSM’s Foundations of Strength Training and Conditioning
3We do not recommend the term “muscle-strengthening,” as this neglects the
many other benefits of performing resistance exercise (e.g., muscle hypertro-
phy, increasing bone density, endocrine and immune benefits, etc).

2604 Official Journal of the American College of Sports Medicine
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book also classifies intensity with respect to percentages of
an individual’s 1RM (e.g., resistance training intensities range
from very light to very heavy and supramaximal based on per-
centages of an individual’s 1RM) (41). Based on 1RM per-
centages, a resistance training intensity classification analo-
gous to that commonly used for prescribing cardiorespiratory
exercise intensity has also been suggested (i.e., very light,
light, moderate, hard, very hard, maximal) (67). Taking a dif-
ferent approach, a scientific statement from the American
Heart Association classifies resistance training intensity as low,
moderate, or high based on the maximum number of repetitions
that can be completed with a given load (i.e., repetitions max-
imum, or RM) (68). However, another approach is to use per-
ceptual scales to define resistance training intensities that
range from extremely easy to extremely hard (69). There is
currently no clear consensus on the best terms to describe
the intensity of resistance exercise.

A Proposal for Standard Terminology When
Describing Exercise Intensity

Although an international consensus project primarily fo-
cused on sedentary behavior terminology settled on only three
intensities of physical activity (55), recommendations from
national exercise and public health associations typically ex-
pand this to four or five intensities (24,25,57). This aligns with
the four intensity domains derived from the bioenergetic or
neuromuscular underpinnings of exercise intensity, even though
there is no intensity below Moderate within this bioenergetic
framework (58). Thus, taking current practices into consider-
ation, we propose a standard terminology for physical activity,
exercise, and sport and human performance comprising five
exercise intensities: Very Low, Low,Moderate, High, and Very
High4 (Fig. 3). We appreciate that some fields have long-
established terminology and may be reluctant to change. None-
theless, at a minimum, the terminology proposed here allows
for more clarity when comparing the different exercise intensity
descriptors currently used by different fields.

Although the term light is well established when describing
physical activity for health (55), we argue that there is poten-
tial for confusion when terms such as light (and also heavy)
are applied to resistance exercises. Although the term vigorous
is also well established in the physical activity field (23,55),
we suggest that High is more appropriate linguistically as an
intensity that is above Moderate-intensity exercise. The use
of High intensity also better aligns with the well-established
view that high-intensity interval training is performed at this inten-
sity (70). Finally, we propose avoiding the term “supramaximal”
to describe exercise intensity. In our view, this term is problem-
atic as the Oxford dictionary defines maximal as “the greatest
intensity possible,” and supra is derived from the Latin for
“above, over, beyond”; thus, it seems misplaced to describe
an exercise intensity as “beyond the greatest intensity possible.”
4Throughout this manuscript, we have capitalized our newly proposed inten-
sity descriptors to aid the reader.

http://www.acsm-msse.org
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FIGURE 3—Proposal for standard terminology to describe exercise intensity for physical activity, exercise, and sport and human performance. MT, met-
abolic threshold.
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Based on the pioneering work of Gunnar Borg (71), we pro-
pose five different descriptors for the perception of effort that
align with the five intensities we have suggested: very easy,
easy, somewhat hard, hard, and very hard. Again, to enable
consistent use of these descriptors with both cardiorespiratory
and resistance exercise, we suggest not using descriptors such
as light, heavy, weak, or strong (which might be perceived as
only being applicable to describing load).

How to Determine and Monitor the Different
Exercise Intensities

Current approaches to prescribing cardiorespira-
tory exercise intensity. There is currently no consensus re-
garding which of the many commonly used methods to estab-
lish different exercise intensities for different populations is
best (see Table 1). Some of the traditional methods for deter-
mining exercise intensity include:

a) threshold-based approaches,
b) percentages of different anchor measurements,
c) fixed values, and
d) perceptual measures.

Metabolic thresholds. For nearly 50 y, the direct mea-
surement of metabolic thresholds has been proposed as the
preferred method to define exercise training categories that
produce similar physiological stresses in individuals with differ-
ent exercise capacities (72). The advantages of this approach in-
clude a strong theoretical rationale and the fact that many of the
PHYSICAL ACTIVITY & EXERCISE INTENSITY TERMINOLOGY
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thresholds are not influenced by the motivation or effort of indi-
viduals (an important consideration for clinical populations) (73).
Disadvantages include the need for expensive equipment and
time-consuming exercise tests, whichmay also involve all-out ef-
forts (to determine critical power/critical speed) and/or invasive
blood sampling (to determine the lactate thresholds (LT) and
themaximal lactate steady state (MLSS)), and the need for exper-
tise to analyze and interpret the data. Another limitation of this
approach is that methods have only been proposed to demarcate
the lower and upper bounds of the Moderate-intensity exercise
category (according to our proposed terminology in Fig. 3). A
final limitation is that manymethods exist to determine the met-
abolic thresholds, as highlighted by others (62,73–75).

Notwithstanding disagreements regarding nomenclature,
definitions, and the most appropriate protocols and analysis
methods (62,73–75), there is a general consensus that the first
metabolic threshold can be approximated by the LT (the first
increase in blood lactate concentration above baseline), the
gas exchange threshold (a nonlinear increase in carbon dioxide
output (V̇CO2) plotted as a function of V̇O2), or the ventilatory
threshold (a nonlinear increase in minute ventilation) (Fig. 4).
There is less consensus regarding the secondmetabolic thresh-
old, with most of the debate concerning whether the MLSS or
critical power/speed should be considered the “gold standard”
(76–79). However, if measured accurately, it appears that both
the MLSS and critical power/speed occur at a similar metabolic
rate (80,81). Furthermore, exercise prescribed at intensities
above and below the confidence interval (‘band of uncertainty’)
for either estimate should lead to clear differences in metabolic
Medicine & Science in Sports & Exercise® 2605
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TABLE 1. Current descriptors and criteria used to estimate different physical activity/exercise intensities, based on the ESSA position statement (42), ACSM’s Guidelines for Exercise Testing and
Prescription (41), and Howley (66).

Cardiorespiratory Exercise
Resistance
Exercise

% V̇O2max %HRR %HRmax RPE20 (6–20) METs % 1RM

Intensity
Descriptor

ESSA
(2010)

ACSM
(2020)

Howley
(2001)a

ESSA
(2010)

ACSM
(2020)

Howley
(2001)a

ESSA
(2010)

ACSM
(2020)

Howley
(2001)a

ESSA
(2010)

ACSM
(2020)

Howley
(2001)a

ESSA
(2010)

ACSM
(2020)

Howley
(2001)a

Howley
(2001)

Sedentary <20 <20 <40 <8 <1.6
Very light <37 <28 <30 <20 <57 <50 <9 <10 <2.0 <2.8 <30
Light 20–40 37–45 28–45 20–40 30–39 20–39 40–55 57–63 50–63 8–10 9–11 10–11 1.6–3 2–2.9 2.8–4.5 30–49
Moderate 40–60 46–63 45–63 40–60 40–59 40–59 55–70 64–76 64–76 11–13 12–13 12–13 3–6 3–5.9 4.6–6.3 50–69
Hard 64–86 60–84 77–93 14–16 6.4–8.6 70–84
Very hard ≥87 ≥85 ≥94 17–19 ≥8.7 ≥85
Vigorous 60–85 64–90 60–85 60–89 70–90 77–95 14–16 14–17 6–9 6–8.7
High ≥85 ≥85 ≥90 ≥17 ≥9.0
Near-Max ≥91 ≥90 ≥86 ≥18 ≥8.8
Maximal 100 100 100 20 10 100

aSuggested values assuming that _VO2max = 10 METs or 35 mL O2·kg
−1·min−1 (66).SP
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response (as reflected by V̇O2 kinetics, ventilation, lactate, and
other metabolites) and improve the specificity of individual ex-
ercise prescriptions.

Various parameters determined fromGXTs5 have been pro-
posed as indirect measures to demarcate the Low, Moderate,
High, and Very High-intensity training zones (using our pro-
posed definitions and illustrated in the upper panel of Fig. 4)
(73). There is general consensus that some gas exchange and
ventilatory parameters, such as the gas exchange threshold or
ventilatory threshold, derived from a GXT (consisting of rela-
tively short increments of ~1 min), can be used to approximate
the first metabolic threshold (73) but that others (e.g., the re-
spiratory compensation point) may overestimate the second
metabolic threshold (77); the intensity associated with the
V̇O2max determined during this type of GXT can also be used
to define the upper boundary of the high-intensity training
zone. There is also a general consensus that some lactate pa-
rameters (e.g., the first LT) derived from a GXT (consisting
of longer increments of ~3 to 5 min) can be used to approxi-
mate the first metabolic threshold (73). However, the use of
lactate parameters derived from the same GXT to estimate
the second metabolic threshold is complicated by the myriad
of GXT protocols and methods used to calculate the second
LT (62,75). Nonetheless, there is evidence that some of these
lactate parameters can provide a good approximation of the
second metabolic threshold (74). However, the intensity at the
V̇O2peak

6 established from a GXT with longer increments can
underestimate the work rate associated with the upper boundary
of the high-intensity training zone by 20% to 30% (74).

Percentages of different anchor measurements.
Despite their continued use in both research and exercise guide-
lines (see Table 1), it is clear that exercise intensity prescriptions
5Graded exercise tests are designed to be increasingly more difficult as they
progress; the increments (grades) typically range from ~1 to 5 min.
6The main difference between V̇O2peak and V̇O2max is that the V̇O2max is the
maximum rate of oxygen consumption during physical exertion, whereas the
V̇O2peak is the highest rate of oxygen consumption during a specific exercise
task. The V̇O2peak is often less than the V̇O2max, especially when a relatively
small muscle mass is recruited during the task and/or when used in clinical
settings.
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based on fixed percentages of maximum values (e.g., V̇O2max

and maximum heart rate (HRmax)) do not achieve category-
specific metabolic responses in all individuals (72,82,83). For
example, one study reported a 40-fold range for the increase
of muscle lactate in different individuals following exercise at
70% of V̇O2max (84). Nearly 50 y ago, another study reported
that when exercising at 80% of HRmax, approximately half of
the participants were above their first metabolic threshold and
approximately half were below (72). Although other methods
have been proposed to place individuals at a more similar intensity
above resting metabolism (e.g., V̇O2 reserve (V̇O2R) = V̇O2max −
V̇O2Rest or HR reserve (HRR) = HRmax − HRRest), these
methods similarly do not achieve comparable metabolic stress
for all individuals (82). Thus, despite their common use, pre-
scribing exercise intensity based on a fixed percentage of max-
imal anchors (e.g., %V̇O2max, %V̇O2R, %HRmax, or %HRR)
will cause individuals to exercise in different training intensity
categories and to experience large variations in metabolic
stress and, presumably, the training stimulus.

Fixed values. It is widely understood that if individuals of
different fitness levels exercise at the same absolute work rate,
V̇O2, or HR, they may experience markedly different cardio-
vascular and metabolic stress (82). Consequently, these methods
are not recommended, and are rarely used, for prescribing differ-
ent exercise intensities. However, one method of exercise pre-
scription based on absolute values that continues to be utilized,
especially in physical activity and exercise medicine settings, is
metabolic equivalents or METs (see Table 1 and Fig. 4). The
MET of any physical activity for an individual is their energy ex-
penditure (per kilogram of body mass) relative to the amount of
energy used while sitting quietly (i.e., resting energy expenditure
equals 1 MET or 3.5 mL O2·kg

−1·min−1). The main criticism
of this intensity classification system is that fixed MET values
do not adequately consider individual differences (e.g., age,
sex, gender, body mass, and fitness), which can lead to differ-
ent physiological stresses and the misclassification of cardio-
respiratory exercise intensity categories for different individ-
uals (85). For example, it was reported that the upper limit
of the low-intensity and moderate-intensity categories ranged
between 2 and 13 METs and 3 and 18 METs, respectively,
http://www.acsm-msse.org
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FIGURE 4—a, Common metabolic thresholds that have been considered, though not unequivocally, to partition the primary exercise intensity descriptors
that we have proposed (see above and Fig. 3). CP/CS, critical power/speed; GET, gas exchange threshold; LT, lactate threshold; MT, metabolic threshold;
RCP, respiratory compensation point; VT, ventilatory threshold. b, Schematic representation of how common markers, based on fixed ranges, are not ap-
propriate to prescribe and monitor the exercise intensity of individuals with different cardiorespiratory fitness levels. L, low; M, moderate; (n-)Max., near
maximal; S, sedentary; V, very high.
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whereas the high-intensity categories included METs from 4 and
above (85). Thus, prescribing cardiorespiratory exercise based on
METs is not an adequate method to elicit category-specific meta-
bolic and physiological stresses for different individuals.

Perceptual measures. Perceptual methods (e.g., rating
of perceived exertion (RPE), OMNI scale7, Talk Test) have
also been used and recommended to prescribe and monitor
both cardiorespiratory (86) and resistance exercise intensity
(69). The most well known of these methods is RPE, which
7OMNI is a contraction of the word omnibus and is used to indicate an RPE
scale having broadly generalizable properties.

PHYSICAL ACTIVITY & EXERCISE INTENSITY TERMINOLOGY
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has been proposed to integrate feelings of effort, strain, and/
or fatigue from the peripheral muscles and joints, the cardio-
pulmonary system, and the central nervous system (48). Some
researchers have concluded, based on mean values, that RPE
can be a valid tool for prescribing different exercise intensities
(87), but most studies have reported a large range and overlap
for individual RPE values at the various metabolic thresholds
(see bottom panel of Fig. 4). Typical RPE values for individuals
(using the original 6–20 scale) can range from ~7 to 14 for the
first metabolic threshold and ~9 to 17 for the second metabolic
threshold (87–89). Similar ranges have been reported for the
OMNI scale of perceived exertion—a 0 to 10 category rating
scale that consists of both verbal descriptors and mode-
Medicine & Science in Sports & Exercise® 2607
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8Force produced by the activated muscle.
9Number of additional repetitions that can be completed before neuromuscular
failure.
10Time between consecutive sets of exercise.
11Duration and ratio of eccentric and concentric phases of each repetition.
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 specific images of exertion (90–92). Although this suggests that

it is not ideal to prescribe exercise intensity based on fixed RPE
values (regardless of the scale used), it has been noted that RPE
can be a useful auxiliary method to help monitor cardiorespira-
tory and resistance exercise prescriptions (24,25). This is best
done if individuals are familiarized with the use of perceptual
scales, and the RPE values corresponding to the different train-
ing intensities for each individual have been previously estab-
lished via exercise tests.

Another perceptual tool proposed for the prescription and
monitoring of exercise intensity is the “Talk Test” (93). The
rationale is that changes in ventilation near the metabolic
thresholds will affect speech production (94), and if comfort-
able speech is possible, most people who do not exercise reg-
ularly are likely to be exercising in the low-intensity training
category (i.e., below the first metabolic threshold) (95). How-
ever, it has also been reported that the ability to talk comfort-
ably can end before the first metabolic threshold in inactive
participants (96) and patients enrolled in cardiac rehabilitation
programs (97), but can continue well into the moderate-intensity
training category for well-trained athletes (96). There is also evi-
dence that many people will equivocate about their ability to
speak comfortably when exercising in the moderate-intensity
training category (93), but this can also occur in the low- or
high-intensity training categories for some people (97). Although
an obvious advantage of the Talk Test is that it removes the need
for preliminary exercise tests to approximate different training
intensity categories, there is little evidence that it is an accurate
method to elicit physiological stresses consistent with differ-
ent training intensities in most individuals. If used conserva-
tively, it may be used in the absence of laboratory-based mea-
sures to try and limit cardiorespiratory exercise to below the
High-intensity training category.

Current approaches to prescribing resistance ex-
ercise intensity. As with cardiorespiratory exercise, there
is currently no consensus regarding how best to establish dif-
ferent resistance training intensities for different populations.
The predominant recommendation is to prescribe resistance
training intensity based solely on the load or force to be over-
come (this is usually expressed as a percentage of maximal
strength or the 1RM for each exercise). This conflation of load
(how heavy) and intensity (how hard) appears to have origi-
nated from an article stating that the intensity of resistance
training exercise can be estimated as a percentage of the 1RM
(or any other RM resistance for the exercise) (42). It was subse-
quently suggested that the counterpart to V̇O2max in resistance
training is the 1RM, and that percentages of 1RM could form
the basis of a resistance training intensity classification analo-
gous to those commonly used for prescribing cardiorespiratory
exercise intensity (67).

Concerns have been raised about resistance training inten-
sity categories based on percent 1RM (98). The first is that in-
tensity categories based only on load are not applicable to re-
sistance training activities that do not involve free weights or
weight machines (e.g., the use of body weight or elastic bands).
The second is that the intensity of resistance training is
2608 Official Journal of the American College of Sports Medicine
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determined not only by load8 but also by the progression to-
ward neuromuscular failure (sometimes expressed as repeti-
tions in reserve (RIR)9) (see Fig. 5). For example, a load of
50% 1RM may be Low to Moderate intensity over the initial
repetitions, but the intensity becomes Very High when the num-
ber of repetitions continues to neuromuscular failure. It has also
been reported that there is a large variability in the number of
repetitions that can be performed at the same percent 1RM
(e.g., one study reported that well-trained lifters could perform
6–26 repetitions at 70% of their individual 1RM [99]). This
has led to some researchers suggesting that RIR, an estimation
of the proximity to neuromuscular failure, could be an alterna-
tive method of prescribing resistance exercise intensity (100).

Another method of prescribing resistance training intensity
is based on the individual’s repetition maximum for a given
exercise (the exercise is performed with a weight that would
allow a given number of repetitions to be completed and no
more; e.g., 6-RM refers to a weight that can only be lifted 6
times with good form) (see Fig. 2a) (68). However, intensity
categories based only on the number of repetitions that can
be completed with a given load before failure also do not con-
sider that resistance training intensity is determined by the
load, the actual number of repetitions completed, and other ex-
ercise characteristics that will influence the progression toward
neuromuscular failure (e.g., type of contraction, inter-set recov-
ery10, speed of movement, and eccentric/concentric timing11).
Furthermore, it could be argued that any resistance training load
will be of aHigh toVeryHigh intensity at the point of neuromus-
cular failure. Another method to monitor how hard it is to per-
form resistance exercise (i.e., the resistance-training intensity) is
the OMNI-RES scale of perceived exertion—a 0 to 10 category
rating scale that consists of images depicting a weight lifter dis-
playing different degrees of exertion alongside corresponding
verbal descriptors (extremely easy to extremely hard) (69). More
research is required to investigate the reliability and validity of
this approach for prescribing resistance exercise intensity.
Putting It All Together: A Proposal for a Standard
Approach When Describing and Prescribing
Exercise Intensity

We have proposed more empirically derived, standard ter-
minology for physical activity, exercise, and sport and human
performance, applicable to both cardiorespiratory and resis-
tance exercise, that consists of five exercise intensities (Very
Low, Low, Moderate, High, and Very High) and five descrip-
tors for the corresponding perception of effort (very easy, easy,
somewhat hard, hard, and very hard) (Table 2). We acknowl-
edge that there is no accepted marker to demarcate the Very
Low and Low exercise intensities, but, after much discussion,
http://www.acsm-msse.org
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FIGURE 5—A schematic highlighting that resistance training intensity is determined by both load and the number of repetitions performed, which together
will determine proximity to neuromuscular failure.

TABLE 2. Proposed classifications and criteria used to estimate inactivity and physical
activity/exercise intensity for different training categories.

Cardiorespiratory Exercise
Resistance
Exercise

Cardiorespiratory
and Resistance

Exercise

Category Physiological Reference Reps in Reserve (RIR) RPE10 RPE20

Inactive Inactive Inactive 0 6
Very low No current measure >8 <2 ≤9
Low <MT1 7–8 2–3 10–11
Moderate >MT1 but <MT2 4–6 4–5 12–14
High >MT2 but <Wmax 2–3 6–7 15–16
Very high >Wmax <2 8–10 ≥17

MT1, the first metabolic threshold; MT2, the second metabolic threshold.
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we have proposed five intensity categories to remain consis-
tent with the number of intensity categories currently recom-
mended by both ESSA and the ACSM (24,25). Given the ev-
idence that the greatest improvements in health occur when
going from being inactive to active (1), it was also deemed im-
portant to maintain a Very Low Intensity category. Further re-
search is warranted to investigate if it is possible to discover a
physiological/metabolic marker to distinguish between Very
Low and Low intensity exercise.

It was also challenging to recommend appropriate methods
to determine and monitor the other four proposed exercise in-
tensity categories (i.e., Low, Moderate, High, and Very High)
for cardiorespiratory exercise. However, based on the pub-
lished evidence, we argue that the direct measurement of met-
abolic thresholds and the work rate associated with the attain-
ment of V̇O2max during a GXT (Wmax) is the best and preferred
method (where possible) to define exercise intensity categories
that will produce similar physiological stresses in individuals
with different exercise capacities (especially in research set-
tings). We acknowledge that these laboratory-based assess-
ments are not applicable to most people and are not feasible
at a population level. However, despite their use in most cur-
rent exercise guidelines, the published evidence is clear that
current markers (e.g., %V̇O2max, %HRmax, %HRR, and METs)
do not achieve category-specific cardiovascular and metabolic
responses in all (or even most) individuals. Further research is
warranted to determine if the accuracy of these markers can
be improved, especially if they are based on the direct measure-
ments of metabolic thresholds that we have suggested in this ex-
pert statement.
PHYSICAL ACTIVITY & EXERCISE INTENSITY TERMINOLOGY
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With caution, we recommend RPE as an adjunct method for
prescribing and monitoring exercise intensity in those for
whom laboratory-based assessments are not appropriate. We
note, however, that further research is required to improve
the accuracy of RPE ranges for individuals of different ages,
sexes, genders, fitness levels, and health status. Further re-
search is also needed to establish RPE ranges to demarcate
the different exercise intensities we have proposed (when de-
termined using direct methods, such as metabolic thresholds
and Wmax). We also note that research is required to better
align the different RPE scales. For example, somewhat hard
(or moderate) is 13 on the original 6 to 20 scale (RPE20), but
3 on the RPE10 scale (also termed the 10-point Category Ra-
tio) even though mathematically it would align more closely
to 5 (which is used in the latest World Health Organization
physical activity guidelines; [23]). If used conservatively, the
Talk Test may be applied in the absence of laboratory-based
measures to try and limit cardiorespiratory exercise to below
the high-intensity training category.
Medicine & Science in Sports & Exercise® 2609
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 For resistance training, we do not recommend prescribing

exercise intensity based on%1RM (i.e., a measure of load). In-
stead, we recommend using RIR (an estimation of how many
more repetitions can be completed before neuromuscular failure)
as a better measure of “how hard” the exercise feels. Although
further research is required to better establish the validity and re-
liability of the RIR method to prescribe resistance training inten-
sity, there is research that supports a linear relationship between
proximity to neuromuscular failure and neuromuscular fatigue
(101) and that the RIRmethod can be a reliable tool for resistance
training prescription (100). Aswith the%1RMandRMmethods,
there is evidence that the RIRmethod is more reliable with expe-
rienced lifters (102). There may be value in using RIR in con-
junction with other methods (e.g., the %1RM and RMmethods)
when trying to estimate starting loads for resistance training in
populations with limited resistance training experience.We again
recommend RPE as an adjunct method for prescribing and mon-
itoring resistance-training exercise intensity. When these two
measures do not agree, it is prudent, especially in clinical popula-
tions, to select the highest category as the defining intensity (con-
sistent with hypertension guidelines).

CONCLUSIONS

In conclusion, exercise intensity is an important determinant
of the fitness, performance, and health benefits of regular exer-
cise. However, we have argued that the absence of consistent
terms to define exercise intensity creates uncertainty for scien-
tists and practitioners, as well as the public, and is hampering
the optimal prescription of exercise to improve health, physical
fitness, and human performance. This expert statement builds
on previous literature and proposes a standard framework for
describing, prescribing, and monitoring exercise intensity
across different disciplines and fields.We have proposed a stan-
dard terminology for physical activity, exercise, and sport and
human performance, applicable to both cardiorespiratory and
resistance exercise, that consists of five exercise intensities
2610 Official Journal of the American College of Sports Medicine
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(Very Low, Low, Moderate, High, and Very High) and five de-
scriptors for the corresponding perception of effort (very easy,
easy, somewhat hard, hard, and very hard).

We do not anticipate that this is the “final word” on the topic,
but we do hope this expert statement will be an important “first
step” in harmonizing the descriptions of exercise intensity across
the fields of physical activity for public health, exercise science,
and sport science. We do anticipate that there will be some resis-
tance to altering long-established terminology. These respectful
conversations, and further engagement with relevant groups on
this topic, will be another important outcome of this document.

Finally, we acknowledge the need for markers of exercise
intensity that can be used to prescribe exercise at a population
level. However, we are not able to recommend the markers
that appear in many exercise guidelines (e.g., %V̇O2max, %
HRmax, %HRR, and METs). Given that this is an evidence-
guided expert statement, it did not seem appropriate to recom-
mend “flawed but practical” markers that do not achieve
category-specific cardiovascular and metabolic responses in
all (or even most) individuals. We hope that this expert state-
ment stimulates greater research on this topic.

This article is being published as an official pronouncement of the
American College of Sports Medicine. This pronouncement was re-
viewed for the American College of Sports Medicine by members-at-
large and the Pronouncements Committee. Care has been taken to
confirm the accuracy of the information present and to describe gener-
ally accepted practices. However, the authors, editors, and publisher
are not responsible for errors or omissions or for any consequences
from the application of the information in this publication and make
no warranty, expressed or implied, with respect to the currency, com-
pleteness, or accuracy of the contents of the publication. The applica-
tion of this information in a particular situation remains the professional
responsibility of the practitioner; the clinical treatments described and
recommended may not be considered absolute and universal rec-
ommendations. Given space restraints, it was not possible to cite
all relevant articles regarding this topic. This work was supported
by a National Health and Medical Research Council grant to D. B.
(GNT2013427). M. G. is an advisor to and holds equity in Longevity
League, Ltd., a US-based company whose services in part relate to
exercise.
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