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ABSTRACT

The systematic displacement from a very physically active lifestyle in our natural outdoor environment to
a sedentary, indoor lifestyle is at the root of many of the ubiquitous chronic diseases that are endemic in
our culture. The intuitive solution is to simulate the indigenous human activity pattern to the extent that
this is possible and practically achievable. Suggestions for exercise mode, duration, intensity, and fre-
quency are outlined with a focus on realigning our daily physical activities with the archetype that is
encoded within our genome.
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Physical activity is decreasing in our society, especially in
children as they mature.1 Clear evidence suggests that phys-
ical activity has numerous favorable beneficial physiologic
effects that result in demonstrable reductions in cardiovas-
cular and other disease endpoints. Daily exercise substan-
tially alters the expression of a substantial proportion of the
genes that comprise the human genome.2,3 These profound
and far-reaching changes in genetic expression may explain
why cardiovascular fitness and daily energy expenditure on
physical activity are among the strongest correlates of long-
term health and survival2-7 (Figures 1, 2).

From the inception of the human genus, Homo, approxi-
mately 2.4 million years ago,8 our ancestors lived as hunter-
gatherers for approximately 84,000 generations.9 Survival
within the hunter-gatherer niche required a large amount of
daily energy expenditure in activities such as food and water
procurement, social interaction, escape from predators, and
maintenance of shelter and clothing. This lifestyle repre-

sents the exercise patterns for which we remain genetically
adapted. Accordingly, humans are superbly capable of per-
forming the wide array of physical actions and behaviors
required of the hunter-gatherer. Quantum improvements in
technology such as those that spawned the agricultural revo-
lution (350 generations ago), the industrial revolution (7 gen-
erations ago), and the digital age (2 generations ago) have
engendered large systematic reductions in the amount of phys-
ical work required by humans.10,11 Nonetheless, our innate
exercise capabilities and requirements that evolved via nat-
ural selection over thousands of millennia remain essen-
tially the same as for our Stone Age ancestors. Marked
deviation from those indigenous exercise patterns predict-
ably results in physical disability and disease. An under-
standing of the typical hunter-gatherer physical activity pat-
tern would seem to be an ideal template from which to
design a modern exercise program.

FITNESS FOR LIFE IN THE WILD
Ironically, today, as the last vestiges of the hunter-gatherer
lifestyle are being eclipsed by modern civilization, science
is coming to realize the importance of this way of life for
current-day human health, and its relevance to optimal fit-
ness in the 21st century.12,13 Compared with the glacial pace
of genetic evolution, human technological and social evo-
lution has occurred at light speed. This discordance has left
us genetically adapted for the rigors of life as a hunter-
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gatherer despite the fact that we are citizens of the high-
tech, sedentary, overfed, emotionally stressed 21st-century
world. The intuitively obvious solution to this conundrum is
to simulate the activity patterns of our Pleistocene ancestors.

Natural selection endowed us with the genetic makeup
that allowed our ancestors to not
only survive the physical work
and daily rigors required of the
hunter-gatherer but, to thrive in
response to these demands.14 Our
ancient ancestors evolved an in-
stinct compelling them to “Move
when you have to, and rest when
you can.” Many of their waking
hours were necessarily consumed
with the physical activities re-
quired of everyday life (Table
1).15 Except for the very young or
the very old, everyone did a wide
range of manual labors on a daily
basis. Their activities of daily life
were all the “exercise” that Stone
Age people would have ever needed
to maintain superb general fit-
ness.16 Instincts to preserve en-
ergy and strength for these requi-
site physical chores conferred
survival advantages to hunter-
gatherers. However, this inborn
proclivity to take the path of least resistance plays a major
role in the health woes beleaguering modern Americans.

IDEAL EXERCISE PATTERNS
The prospective clinical trials that have been performed
assessing the health effects of various exercise regimens and
the observational data are generally supportive of the health

benefits conferred by a hunter-gatherer style of fitness reg-
imen. A growing body of data indicates that many of the
benefits of exercise accrue at relatively low to moderate
levels of exercise.17 Continuous higher-level activity, such
as jogging 32 km/week, was not found to be statistically

better than walking 19 km/week
for reducing features of the meta-
bolic syndrome.18 On the other
hand, a daily regimen of at least
45 minutes and possibly up to 90
minutes per day of cumulative
physical activity is necessary for
most overweight or obese individ-
uals to achieve and maintain ideal
body weight.19 The 10,000 steps
per day concept emphasizes the
importance of total daily en-
ergy expenditure. This fitness
strategy generally involves walk-
ing at a modest pace intermittently
throughout the day.20 Combined
aerobic and resistive activity has
been shown to be superior to ei-
ther alone for improving glycemic
control for individuals with type 2
diabetes.21 Intermittent intense ac-
tivity results in more weight loss
and better glucose metabolism
than equivalent amounts of lower-

intensity continuous activity.22

Even though exercise in general confers powerful car-
diovascular protection,23 some evidence suggests that phys-
ical activity performed outside may be more beneficial than
indoor exercise.24 Outdoor exercise offers the opportunity
for sunlight exposure, which stimulates vitamin D synthesis

Figure 1 Long-term mortality as a function of fitness is
closely associated with fitness as assessed by peak exercise
level achieved on a maximal treadmill exercise test.6 Repro-
duced with permission.
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Figure 2 Reduction in long-term mortality in proportion to
the amount of daily physical activity performed.7 Reproduced
with permission.

CLINICAL SIGNIFICANCE

! Humans remain genetically adapted for
a very physically active hunter-gatherer
lifestyle. Many of the health problems
endemic today result from lifestyle that
is at odds with this evolutionary milieu.

! The daily physical activity pattern of
the hunter-gatherer is an ideal template
from which to design a modern exercise
regimen.

! Characteristics include: incorporation of
physical activity into daily life wherever
possible, interval and strength/flexibil-
ity training, outdoor exercise on natural
surfaces, group exercise, ample time for
rest/recovery, and lifelong fitness.
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in the epidermis. Vitamin D deficiency is a common and
potent risk factor for many health problems, including car-
diovascular disease.25 Outdoor exercise reduces emotional
stress and enhances compliance to a daily fitness regimen
better than indoor exercise.26,27

Although hunter-gatherer women rarely participated in
large-game animal hunting,28 they too were very physically
fit as a result of the demands of their daily physical routines.
Ethnographic accounts of hunter-gatherers indicate that
women typically went out foraging to collect food every
other or every third day. Women, usually in groups, spent
hours walking to and from sources of food, water, and
wood.4 Additionally, these forager women were often car-
rying their children for extended distances as well. Anthro-
pologists have estimated that the typical hunter-gatherer
mother carried her child until about age 4 years, covering
upwards of 4,800 km with the child in her arms over this
period of time.29

REST AND CROSS-TRAINING
Hunter-gatherers would have likely alternated difficult days
with less demanding days when possible.16 Their routines
called for endeavors that promoted aerobic endurance, flex-
ibility, and strength; thereby bestowing them with multi-
faceted fitness that would have also conferred resiliency and
reduced the likelihood of injury. The same pattern of alter-
nating a strenuous workout one day with an easy one the
next day produces higher levels of fitness with lower rates
of injury.30 In exercise physiology, it has been well docu-
mented that aerobic capacity within an individual may in-
crease based upon exercise frequency, intensity, and dura-
tion.31 Of these 3 factors, intensity is the most important
feature in optimizing the aerobic capacity, especially in an
already trained individual.31 The natural cross-training that
was a mandatory aspect of life as a hunter-gatherer has been
found to improve performance across many athletic disci-
plines. Now, most endurance sport coaches incorporate

cross-training such as strength and flexibility exercises into
their prescribed training routines.32-34

THE DANGERS OF EXCESSIVE EXERCISE AND
INADEQUATE REST
Whereas physical exercise is unquestionably protective,
there are evolving data from Vogel et al35 and others that
extreme physical activity may be detrimental to cardiovas-
cular health. Prolonged and excessive aerobic exercise ef-
forts such as marathons, ultra-marathons, full-distance tria-
thlons, and very-long-distance bicycle rides are inconsistent
with our genetic heritage. The pattern of exercise for which
we are genetically adapted involves a diversity of activities
performed intermittently, at moderate intensities and mod-
erate durations. Even in highly trained individuals, high-
intensity, multi-hour endurance exercise effort is associated
with damage to the myocardial cells and connective
tissue.36-39

NATURALLY REESTABLISHING
CALORIC BALANCE
For all humans before the dawn of the Agricultural Revo-
lution, energy input (food) and energy expenditure (physical
activity) were directly and inextricably linked. When hu-
mans of the Pleistocene Age were hungry, they had to hunt,
gather, forage, and fish.4 Hunger, or even the threat of
inadequate food, instills a powerful motivation to move
with intensity and purpose. The convenient modern world
has virtually eliminated the evolutionary connection be-
tween energy expenditure and calorie ingestion. The
“search and pursuit” time are minimized, while the caloric
payoff is almost unlimited. Today, the acquisition of mas-
sive amounts of calorie-dense foods and beverages requires
minimal energy expenditure.

This systematic and pervasive disconnect between en-
ergy intake and energy expenditure inherent in modern

Table 1 Energy Expended: Hunter-Gatherer vs Moderns15

Species Sex Weight kg RMR kcal TEE kcal Ratio (TEE/RMR) EE PA kcal Day Range km

Fossil hominids
Homo habilis 48.0 1404 2387 1.70 983
Homo erectus 53.0 1517 2731 1.80 1214
Homo sapiens (early) 57.0 1605 2880 1.80 1284

Modern hunter-gatherers
Kung M 46.0 1275 2178 1.71 903 10

F 41.0 1170 1770 1.51 600 8
Ache M 59.6 1549 3327 2.15 1778 16

Acculturated modern humans
Homo sapiens M 70.0 1694 2000 1.18 306 2.4
(office worker)* F 55.0 1448 1679 1.16 231 2.4
Homo sapiens (runner)† M 70.0 1694 2888 1.70 1194 11

EEPA ! energy expenditure attributed to physical activity; RMR ! resting metabolic rate; TEE ! total energy expenditure.
*Sedentary office worker (4).
†Runner running 12.1 km/h (4).
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cultures is a fundamental factor in the obesity epidemic.
Increasing reliance on pharmaceutical agents to counteract
this problem is much less logical than simply realigning our
lifestyle to be more physically active, (Table 2) and our diet
to include more unprocessed, naturally low-calorie, whole
foods in order to correct this energy imbalance.40

CHARACTERISTICS OF A HUNTER-GATHERER
FITNESS PROGRAM

1. A large amount of background daily light-to-moderate
activity such as walking was required. Although the
distances covered would have varied widely, most esti-
mates indicate average daily distances covered were in
the range of 6 to 16 km. The hunter-gatherers’ daily
energy expenditures for physical activity typically were
at least 800 to 1200 kcal,41 or about 3 to 5 times more
than the average American adult today.

2. Hard days were typically followed by an easier day.
Ample time for rest, relaxation, and sleep was generally
available to ensure complete recovery after strenuous
exertion.

3. Walking and running were done on natural surfaces such
as grass and dirt, often over uneven ground. Concrete
and asphalt surfaces are largely foreign to our genetic
identity.

4. Interval training sessions, involving intermittent bursts
of moderate- to high-level intensity exercise with inter-
vening periods of rest and recovery, should be performed
once or twice per week.

5. Regular sessions of weight training and other strength
and flexibility building exercises are essential for opti-
mizing musculoskeletal and general health and fitness.

These need to be performed at least 2 or 3 times per
week, for at least 20 to 30 minutes per session.

6. Virtually all of the exercise was done outdoors in the
natural world.

7. Much of the physical activity was done in context of a
social setting (small bands of individuals out hunting or
foraging). Exercising with one or more partners im-
proves adherence and mood.23

8. Except for the very young and the very old, all individ-
uals were, by necessity, physically active almost their
entire lives.
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