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Editorial 
General Thematics

Is vigorous physical activity important for (public) 
health? 
Atividade física vigorosa é importante para a saúde (pública)?
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Recommendations to the public on the quantity and quality of physical 
activity to improve health have long included vigorous physical activity. In 
fact, vigorous activity was the focus of most guidelines prior to the Centers 
for Disease Control and Prevention/American College of Sports Medicine 
recommendation published in 19951. While much has changed in the en-
suing 25 years — and even as public health recommendations have evolved 
to place a much greater emphasis on moderate physical activity2 — the 
general public and professionals remain intrigued by vigorous physical ac-
tivity. This may in part be due to many researchers and clinicians having 
personal and professional backgrounds in sport and endurance exercise. In 
this commentary, we will look carefully at whether it is still justifiable for 
public health and clinical practitioners to retain a significant focus on vigo-
rous physical activity. First, we will define “vigorous physical activity” and 
then attempt to address five questions about this issue: 

1) Are there health benefits of vigorous intensity physical activity in addi-
tion to those of an equal volume of moderate intensity physical activity? 

2) What are the risks associated with vigorous physical activity?
3) How much vigorous physical activity actually occurs at the population level?
4) Are there intervention strategies to increase and sustain vigorous phys-

ical activity in populations?
5) What are the health benefits of HIIT (High Intensity Interval Training)?

Defining vigorous physical activity
Vigorous physical activity may be defined in terms of absolute intensity (ac-
tivity requiring 6.0 or greater METs or 7.0 or more Kcal/minute) or relative 
intensity (greater than 60% of maximal oxygen uptake or 70% of maximal 
heart rate). For public health purposes, the most commonly used definition is 
a threshold of greater than 6.0 METs coupled with examples such as walking 
very fast, running, or participating in an aerobics class2. However, because of 
age-associated decline in aerobic capacity (maximal oxygen uptake), some 
activities classified as moderate intensity in absolute terms (3.0 to less than 
6.0 METS) may actually be vigorous for those over age 65 in relative terms2,3.

Health benefits
The added fitness benefits of vigorous physical activity over moderate phy-
sical activity are well established and obvious. Nobody would train to run 
a fast mile by simply walking for 30 minutes a day! However, the incre-
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mental benefits of an equal volume of vigorous physical 
activity compared with moderate physical activity are 
not easily identified and are outcome dependent. When 
controlling for amount, moderate intensity physical ac-
tivity leads to improvements in insulin sensitivity, blood 
pressure, and body composition comparable to those 
resulting from vigorous intensity aerobic exercise4. The-
re is some evidence of further reductions in all-cause 
mortality in U.S college alumni and Danes with sports 
participation and bicycle commuting after adjusting 
for leisure time activity5,6. However, these studies were 
not designed to answer the question of the incremen-
tal benefits of vigorous physical activity over modera-
te physical activity. They utilized self-report and thus 
could not clearly differentiate moderate from vigorous 
activity or control for total volume of physical activity. 
Very brief periods of presumptive vigorous intensity ac-
tivity—such as stair climbing—clearly provide fitness 
benefits and may also provide health benefits2. In sum, 
the current scientific literature does not support the 
premise that vigorous physical activity provides consis-
tent added benefits over an equal amount of moderate 
intensity physical activity.

Health risks
For almost all people and in almost all circumstances, 
the overall health benefits associated with increasing 
physical activity outweigh any added health risks7. 
However, vigorous physical activity in relative terms 
is associated with an increased risk of adverse cardiac 
events during the period of activity. Musculoskeletal 
injury risk increases with total volume of physical acti-
vity and with rapid increases in volume of activity, and 
may increase with intensity of physical activity; but, few 
studies have controlled for volume. Clinical and practi-
cal experience suggest greater injury risk with vigorous 
versus moderate intensity activity; however, these ob-
servations may be confounded by the greater activity 
volumes associated with vigorous physical activity7. 
Prolonged bouts of vigorous physical activity have been 
associated with transient reduction of immune function 
as measured by increased inflammatory biomarkers and 
risk of upper respiratory tract infections8. A consistent 
observation in many longitudinal studies of physical 
activity and all-cause mortality has been a slight uptick 
in mortality in persons with the very highest activity 
levels9. All-cause mortality for the most active persons 
(more than 10 x recommended levels) is still lower than 
for sedentary persons but higher than that for persons 

who are active at recommended levels9. While it is 
again not possible to discern the composition of these 
large volumes of physical activity, it is much easier to 
reach very high volumes of physical activity if vigorous 
activity comprises a substantial portion of the total.

Population levels of vigorous physical 
activity
Until the advent of population-based accelerometry 
studies in the last decade, the tendency for over-repor-
ting of both intensity and time of activity on question-
naires confounded assessments of population levels of 
vigorous physical activity. A recent study of physical 
activity levels assessed by accelerometry in 3865 sub-
jects in eight cities in six countries found that adults 
averaged 20 minutes of vigorous physical activity per 
week with a range of 9 to 32 minutes10. In a representa-
tive urban sample of 630 adults in Cuernavaca, Mexico 
population-level vigorous physical activity was found 
to be only 6.7 minutes/week11. In an accelerometry-
-based sample of 414 adults in rural Malawi vigorous 
physical activity was remarkably low at less than 8 mi-
nutes per week12. Based on the best available current 
evidence from studies in high, middle, and low-income 
countries using objective monitoring of physical acti-
vity, adults take part in an average of only 1 to 5 minu-
tes/day of vigorous physical activity.

Interventions to increase vigorous 
physical activity
Good surveillance is important for quantifying baseline 
levels of vigorous physical activity, but equally important 
for public health is being able to quantify intervention-
-induced changes in that low baseline. Unfortunately, 
very few community intervention studies have disaggre-
gated vigorous from moderate intensity physical activity. 
Community-based physical activity classes are a promi-
sing intervention approach for increasing physical acti-
vity, probably including vigorous intensity activity13. For 
older adults it is possible that brisk walking might be a 
means by which to increase vigorous physical activity in 
relative terms. However, the proportion of vigorous ver-
sus moderate activity in community interventions and 
their effect sizes are currently unknown.

And what about HIIT
High Intensity Interval Training research has burgeo-
ned in recent years—mostly in laboratory settings. It 
is a “rediscovery” of the classic principles of interval 
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training first introduced by Woldemar Gerschler in 
the 1930s to train middle distance runners. HITT 
capitalizes on the high volume of activity associated 
with vigorous intensity and time efficiency to deliver 
predictably excellent fitness increases, improvements 
in insulin sensitivity, blood pressure, and body com-
position4. However, additional research is needed to 
address longer term adherence, population effect sizes, 
generalizability to more diverse populations, and injury 
risk across the wide variety of HIIT protocols14.

Conclusions
So, what do we know? Vigorous physical activity provi-
des clear added fitness benefits and comparable health 
benefits to those from an equal volume of moderate 
intensity physical activity. Population levels of vigorous 
physical activity among adults are extremely low. Short 
term protocols such as HIIT can increase vigorous phy-
sical activity, improve fitness, and improve cardiometa-
bolic risk factors. However, there is little to no evidence 
on the feasibility or sustainability of vigorous physical 
activity in community settings or at the population 
level. In order to close this knowledge gap, research is 
needed that can differentiate vigorous from moderate 
physical activity in diverse populations; over a wide age 
spectrum; and in a variety of community interventions. 
At present, given the very low baseline of population vi-
gorous physical activity, no evidence on the feasibility of 
increasing vigorous activity in community populations, 
and no added health benefits of vigorous physical acti-
vity over equal volumes of moderate physical activity, 
we conclude that vigorous physical activity does not 
have an important place in public health. That said, it 
remains the right choice for a small subset of the popu-
lation that may expand as better evidence accumulates. 
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