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2007 E IWA Finals -  157 l bs. M att
Dragon  ( Pennsylvania) t rying to pre-
vent John Jarred (Navy) f rom revers-
ing hi m. D ragon dec isioned J arred;
10-3. Photo by Robert Preston.
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igh-Intensity Training – or, simply, HIT – is an approach to strength
training that has been used for several decades by male and female ath-
letes in virtually every sport and activity imaginable at the scholastic,


collegiate and professional levels. Despite its populari-
ty, HIT has been misrepresented and misunderstood
by many individuals in the strength and fitness
community.
To set the record straight about HIT, a close


examination of the misconceptions is in order.
But to do so, it is important to gain a brief his-
torical perspective of its origins.


HISTORY 101
It is generally accepted that the roots of HIT


date back to the early work of Arthur Jones, the
brilliant but irascible founder of what was then
Nautilus Sports/Medical Industries. After more
than 22 years of tinkering and countless proto-
types, Jones finally introduced and sold his first
Nautilus machine in 1970. At roughly the same
time, he also suggested guidelines for strength
training that were very different from tradition-


al thinking. Included in this information was
the notion that strength training should be
intense by design and brief by necessity.
For instance, Jones recommended


doing “the minimum amount of exer-
cise that imposes the maximum
amount of growth stimulation”
with the goal of reaching
“momentary exhaustion” or
“muscular failure” within a cer-
tain number of repetitions.
The term “High-Intensity


Training” appeared in a 1973
article that was written by
Jones. It is also mentioned in a
1975 article and several 1977
books that were authored by Dr.
Ellington Darden who was an
employee of Nautilus and its
most visible spokesperson.
(The acronym “HIT” went main-
stream in 1988 with the publica-
tion of the HIT Newsletter.) The
writings of Darden showcased
Nautilus machines and recom-
mended that one set of each
exercise be done to the point
of muscular fatigue within a
repetition range of 8 -12.
Because of the inextricable


link between this set/rep
scheme and Nautilus, HIT has
been characterized for many
years as “one set of 8 - 12 rep-
etitions on a Nautilus
machine.” Besides being a


gross oversimplification of HIT,
this statement promotes three
glaring misconceptions.


H
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Sets
One misconception is


that H IT al ways
involves o ne s et a nd
only o ne s et o f a n ex er-
cise. F irst, i t i s n ecessary
to u nderstand th at
research h as b een u nable
to d etermine ex actly h ow
many s ets o f ea ch ex ercise
are required f or in dividuals
to a chieve o ptimal in creases
in t heir m uscular s ize a nd
strength. But the overwhelm-
ing majority of research clearly
shows t hat s ingle-set t raining
can be at least as productive as
multiple-set training.


An ex haustive r eview o f t he
literature b y D rs. R alph
Carpinelli a nd B ob O tto o f
Adelphi University (NY) and later
reviews by Carpinelli examined all
studies t hat c ompared d ifferent
numbers o f s ets ( the ea rliest o f
which d ated b ack t o 1956) .
Collectively, their research found five
studies th at s howed m ultiple-set
training w as s uperior to s ingle-set
training and 57 that did not. They con-
clude: “The preponderance of evidence
suggests that for training durations of 4 to 25 weeks there is no
significant difference in the increase in strength or hypertrophy
as a result of training with single versus multiple sets.”


So, there is a great deal of highly compelling scientific proof
that one set of an exercise can be just as effective as multiple
sets. While many versions of HIT do indeed involve one set of
each exercise, there are some multiple-set applications. As an
example – and this may come as quite a shock to most – Jones
himself i nitially r ecommended t hat a s m any a s t hree s ets o f
each exercise could be done.


Another ex ample i s t he p rogram o f K en M annie, t he f iery
Strength and Conditioning Coach at Michigan State University.
One of the elder s tatesmen among those who t rain collegiate
athletes, he  ha s b een a  p roponent o f H IT f or more t han 3 0
years. Coach Mannie prescribes a  myriad of  protocols for h is
athletes. Some routines call for two, three and even four sets of
the same exercise. Sometimes the sets are performed in succes-
sion –  a s in  m ost t raditional m ultiple-set p rotocols –  w hile
other times they are segmented into push/pull, pre-exhaust or
post-exhaust schemes.


According to Coach Mannie, the number of sets performed
for each exercise is determined by several factors including the
available e quipment, t he e mphasis o f t he w orkout o r s imply


personal preference. “For competitive weightlifters,” he adds,
“the fact that the congruent neuromuscular pathways must be
fashioned f or s kill e ncoding m akes m ultiple-sets a  p olestar
variable.”


Rather than dwelling on the number of sets that his athletes
perform for each exercise, Coach Mannie focuses on the total
number of sets that they do in their workouts. When perform-
ing total-body workouts, his athletes target their major muscles
with 15 - 18 sets per workout in the off-season and 10 - 15 dur-
ing the in-season. So even though the number of sets per exer-
cise may vary from one to four, the aggregate number of sets
per workout remains the same. Also, he pays close attention to
balancing their workouts with adequate stimulation in a vari-
ety of movement planes for all of the anterior, posterior, medi-
al and lateral compartments.


But lost in the commotion over how many sets a re used in
HIT is the importance of intensity (or effort). “HIT is an exer-
cise p rotocol w hich d emands t hat a thletes e xert a  m aximum
effort in each set,” stresses Gregg Humphreys, the Head Judo
and Sambo Coach for Miletich Fighting Systems in Bettendorf,
Iowa. “The most critical aspect of HIT is the effort that is put
forth by the athlete,” he adds.


The truth is that the level of intensity dictates the number of
sets that can be done. “Training with high effort requires that


2007 EIWA Finals - 165
lbs. Michael Cannon (American) trying


to br ing S teve Anceravage ( Cornell) t o t he m at.
Anceravage decisioned Cannon; 9-6. Photo by Robert Preston.
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fewer sets be performed due to more direct muscle overloading
and l ess e nergy a vailable f or f orthcoming se ts,” sa ys T om
Kelso, t he S trength a nd C onditioning C oordinator a t S aint
Louis University and a longtime advocate of HIT. “One set can
do it or even a second or third set. But if the effort is truly high,
doing too many sets eventually leads to diminishing returns.  It
is not just a one-set-and-done proposition but more a question
of quality versus quantity.”


Mat Borger, a Fitness Tech who works for the federal govern-
ment, offers this thought-provoking perspective: “Many indi-
viduals confuse the end with the means. Often, it is forgotten
that the ‘end’ of a set is to safely fatigue the targeted muscle or
muscles. Muscular fatigue elicits adaptation which is the ulti-
mate ‘end’ of strength training and why it is done in the first
place. Sets are merely a measure of the work required to reach
that end, thus making them the ‘means to the end.’ It is not a
matter of whether or not muscular fatigue is reached in a spec-
ified n umber o f s ets; r ather, i t is a  m atter o f w hether o r n ot
maximum stimulation was provided at all.”


Repetitions
Another misconception is that HIT always uses 8 - 12 repeti-


tions. “ A repetition r ange o f 8  -  1 2 f its w ithin t he a naerobic
nature o f s trength t raining,” e xplains C oach K elso, “ and i t
works for any program, provided that progressive resistance is
used. S ince individuals have different muscle f iber types and
nervous systems, various repetitions can be used to maximize
their response and add diversity to training. It is all about pro-
ducing m uscular f atigue a nd H IT c an u se m any r epetition
ranges for that purpose.”


Interestingly, Jones actually suggested
a variety of repetition goals including as
few as  6 an d as  m any as  20.  F or s ome
exercises, h e r ecommended a  r everse
pyramid of three sets consisting of 10, 8
and 6 repetitions.


Consider t he a pproach of  K im Wood
who was the Strength and Conditioning
Coach o f t he C incinnati B engals f or
almost 30 years. A devotee of HIT since
the e arly 1970s , C oach W ood k eeps i t
basic: He recommends a target of 20 rep-
etitions for the lower body and 10 repeti-
tions for the torso.


With more than 25 years of experience
as a  s trength c oach i n t he N ational
Football League, Dan Riley is also a prac-
titioner of HIT. Coach Riley recommends
a variety of set/rep schemes to his pro-
fessional athletes including three sets of
six repetitions in the bench press with a
barbell ( but m ore o n e quipment s elec-
tion in a bit).


Chip H arrison, t he S trength a nd
Conditioning C oach a t P enn S tate


University a nd a nother a dvocate o f H IT, f requently m anipu-
lates the repetition ranges of his athletes. “It is common for our
athletes to use varied repetition schemes throughout the course
of a season or over time in order to produce the desired train-
ing response,” notes Coach Harrison. “While we may invest a
good bit of time using a repetition range of 8 - 12, it is just as
likely that our repetition range will be 4 - 6 or 15 - 20.”


Equipment
A third m isconception is  t hat H IT a lways in corporates a


Nautilus machine (or some other machine). “Unfortunately, too
many p eople s till a ssociate H IT w ith u sing N autilus
machines,” s ays M ike S hibinski, t he S trength C oach a t
Princeton High School in Cincinnati. “To truly understand the
basis of  H IT i s t o r ealize t hat y ou d o n ot h ave t o u se j ust
Nautilus machines.”


In o rder t o i ncrease m uscular s ize a nd s trength, a  m uscle
must be loaded with some form of resistance. The source of that
resistance r eally d oes n ot m atter. M ike B radley, a n Assistant
Strength a nd Conditioning C oach a t F lorida S tate U niversity
and y et a nother l ongtime s upporter o f H IT, s ays, “ The main
factors that determine gains in s ize and s trength are genetics
and th e l evel o f i ntensity, n ot th e ty pe o f e quipment th at i s
used.” He continues, “Muscles do not have eyeballs that allow
them t o s ee i f t he resistance c omes f rom a  m achine o r a  b ar-
bell.” Coach Kelso takes this point one step further: “Trust me,
I h ave s een s trength i ncreases r ealized b y a thletes w ho u sed
barbells, dumbbells, sandbags, manual resistance, plate-loaded
and selectorized machines and their bodyweight.”
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In reality, HIT can employ a wide variety of equipment to
load muscles. With this in mind, Coach Harrison
recommends “ a d iverse a nd
varied s election o f
exercises and choic-
es of modality.”


Remember, t oo,
that a ll e quipment
has ad vantages an d
disadvantages. F or
instance, machines can
vary r esistance a ccord-
ing t o m uscular n eeds
but t hey a re ex pensive
and us ually r equire a
separate m achine f or a
separate f unction. O n t he
other h and, f ree w eights
are i nexpensive a nd o ffer
plenty of variety.  However,
Coach B radley m akes t his
observation: “M any d iffer-
ent ex ercises c an b e p er-
formed with free weights but
how do you perform a leg curl
with a  b arbell o r a  n eck ex er-
cise w ith a  d umbbell? T his
question may not be important
if y ou a re a  c ompetitive
weightlifter but it is important if
you are a competitive wrestler.”


Sunir Jossan, Chief of Fitness for
the N ational C ounter T errorism
Center, m akes t his p oint: “ Many
people w ho t hink t hat H IT i s
machine-based t raining a lso t hink
that t here i s s omething m agical
about t raining w ith b arbells a nd
dumbbells or that only real men train
with f ree weights. And this s imply is
not the case.”


When i t c omes t o c hoosing e quip-
ment, t hen, i t i s b est t o k eep a n o pen
mind.  C oach M annie o ffers t his s age
advice: “Do not handcuff yourself to a set
ideology or antiquated prejudices.”


WHAT HIT IS
So w hat is  H IT? S ince it  w as f irst p opularized n early 4 0


years ago, there have been endless interpretations, variations
and applications of HIT. The fact of the matter is that most
HIT practitioners incorporate their own personal twists and
perspectives.


However, different versions of HIT do have several com-


mon denominators. As the name implies, HIT i s character-
ized by intense, aggressive efforts: Each exercise is typically
performed t o t he p oint of  m uscular f atigue or  “ failure.” A
minimal n umber o f s ets a re u sually p erformed, o ften o nly
one set of each exercise but sometimes several sets. Another
characteristic o f H IT i s t he em phasis o n p rogressive over-
load: W henever p ossible, a n a ttempt i s m ade t o i ncrease


Minnesota -  152 l bs.
Logan McAlpinn (Woodbury) with a s in-


gle leg trip on M itch Shemon (Hastings). McAlpin deci-
sioned Shemon 4-3, but Hastings dominated the dual with a 71-3 victo-


ry. Photo by Chris Falteisek.
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