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A R T I C L E I N F O A B S T R A C T

Regular physical activity and exercise training are important actions to improve
cardiorespiratory fitness and maintain health throughout life. There is solid evidence that
exercise is an effective preventative strategy against at least 25 medical conditions,
including cardiovascular disease, stroke, hypertension, colon and breast cancer, and
type 2 diabetes. Traditionally, endurance exercise training (ET) to improve health related
outcomes has consisted of low- to moderate ET intensity. However, a growing body of
evidence suggests that higher exercise intensities may be superior to moderate intensity
for maximizing health outcomes. The primary objective of this review is to discuss
how aerobic high-intensity interval training (HIIT) as compared to moderate continuous
training may maximize outcomes, and to provide practical advices for successful clinical
and home-based HIIT.
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Epidemiological
evidence of the
importance of high
exercise intensity for
mortality reduction

Epidemiologicalevidence
onall-causeanddisease-
specific mortality dem-
onstrates that low- and
moderate intensity exer-
cise is associated with
protectionagainstchronic
diseases, especially car-
diovascular (CV) disease
(CVD),1–3 and that risk
reductioncanbeachieved
at quite low volumes of
exercise.4 For instance,
the Nurses' Health Study
found that moderate in-
tensity activity, even as
little as once aweek, was
sufficient to reduce mor-
tality riskby22%.5Anoth-
er study involving 55,137
healthy adults found that
running, even as little as
5 to 10 min per day, was
associatedwithmarkedly
reduced risks of death
from all causes and from
CVD.6 In addition, “week-
end warrior” and other
physical activity (PA) pat-
terns characterized by

one or two sessions per week may be sufficient for significantly
reducing all-cause-, CVD-, and cancer mortality risks.7,8 A
meta-analysis of prospective cohort studies on leisure time PA
found marked risk reduction in all-cause mortality in
active subjects compared to sedentary persons.9 Specifically, a
dose–response curve was found, especially from sedentary
subjects to those with mild and moderate PA level. A growing
body of evidence however suggests that exercise involving

high-intensity may induce larger health benefits relative to the
time spent on PA, and that even small amounts of vigorous PA
increase the benefits of moderate PA alone.10,11 A recent
Australian study found an inverse dose–response relationship
between proportion of vigorous PA and mortality,12 leading to
the conclusion that “vigorous activities should be endorsed in
clinical and public health activity guidelines to maximize the
benefits of PA”. To this end, a large study from Taiwan
demonstrated that 15 min of daily vigorous intensity PA
resulted in similar all-cause mortality risk reduction (~25%) as
60 min of daily PA at moderate intensity.13 Similarly, our
research group found that one single weekly bout of high
intensity (~90% of peak heart rate) exercise was associated with
a similar or higher protection against premature all-cause and
CVDmortality compared to several hours ofmoderate intensity
exercise.8 Finally, ameta-analysis involving 459,833 participants
free from CVD at baseline concluded that walking pace was a
stronger independent predictor of overall mortality risk com-
pared with walking volume (48% versus 26% risk reductions,
respectively),14 indicating the impact of high exercise intensity
to promote mortality risk reduction.

Exercise intensity in coronary heart disease (CHD)
risk reduction

Substantial evidence has established the significance of high
levels of PA, exercise training (ET), and overall cardiorespira-
tory fitness (CRF), not only for mortality benefits, but also for
prevention and treatment of CHD.15 Two studies found an
inverse association between the relative intensity of PA and
risk of developing CHD, independent of the amount of total PA
performed.16,17 Long-term aerobic ET conducted at higher
intensities is associated with a reduced risk of future CVD
compared to lower intensities, suggesting that the former
may confer greater cardioprotective benefits.18,19 Swain and
Franklin examined the role that ET intensity has on the risk
factors for and incidence of CHD20; they included both
epidemiologic studies that evaluated the benefits of PA of
varying intensity levels, and clinical trials with ET at different
intensities, while controlling for the total energy expenditure.
The epidemiological findings showed greater reduction in risk
of CHD with high- compared to moderate intensity PA and
more favorable risk profiles for individuals engaged in high-,

Abbreviations and Acronyms

BP = blood pressure

CHD = coronary heart disease

CPET = cardiopulmonary
exercise testing

CR = cardiac rehabilitation

CRF = cardiorespiratory fitness

CV = cardiovascular

CVD = cardiovascular disease

DBP = diastolic blood pressure

EF = ejection fraction

ET = exercise training

HF = heart failure

HFpEF = heart failure with
preserved ejection fraction

HFrEF = heart failure with
reduced ejection fraction

HIIT = high intensity interval
training

HR = heart rate

HRmax = maximal heart rate

HRpeak = peak heart rate

HTN = hypertension

LV = left ventricle

LVEF = left ventricular
ejection fraction

MET = metabolic equivalent

MICT = moderate intensity
continuous training

PA = physical activity

RCTs = randomized controlled
trials

SIT = sprint interval training

SBP = systolic blood pressure

T2D = type 2 diabetes

VO2peak = peak oxygen uptake
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