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The Experts Debate—No Holds Barred!

By Richard B. Kreider, PhD, FACSM

Iintroduction

In order to optimize health benefits from exer-
cise and/or performance, individuals have to train.
Individuals who do not train enough may not
experience optimal training adaptations and/or
peak performance, while individuals who train too
much may experience negative training adapta-
tions. For this reason, there has been interest in
determining the optimal amount of training neces-
sary to improve health and optimize performance.
As various forms of training developed, there has
been considerable debate regarding which training
techniques may offer the best training stimulus for
various populations. One such debate is the con-
troversy over the appropriate number of sets, rep-
etitions, intensity and training volume necessary to
optimize gains from resistance training.

Historically, exercise prescription guidelines for
resistance training have been to perform two to
three sets of 8-12 repetitions, two to three days per
week. Additionally, that training should be struc-
tured in a progressive, systematic and periodized
manner in order to optimize training adaptations,
particularly in athletes. However, over the years,
high intensity training (HIT) has been proposed as
an effective alternative to multiple set/periodized
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training (MS/PT). Although a number of variations
of HIT have been proposed, HIT has typically con-
sisted of performing one set of controlled concen-
tric and eccentric contractions to failure. While
debating whether to perform one or more sets of
resistance training may not sound like a big issue,
there has been a contentious divide in the strength
community among HIT and MS/PT proponents.
Proponents on each side have been firmly
entrenched in the principles of training they feel
support their view. Because of this, the debate
regarding HIT versus MS/PT has often degraded
into volleys of negative and personal comments.
Over the last several months, two papers have
been published that have refueled this debate.
One is a study from the University of Florida that
indicates that increasing training volume from one
to three sets in middle-aged, recreational weight
lifters did not result in statistically significant
improvements in muscular strength or endurance.
The second presents new guidelines on resis-
tance-training from the American Heart
Association indicating that one set of 8-12 repeti-
tions performed to failure for two to three times
per week is sufficient to promote gains in strength
and endurance and that adding sets does not sig-

TYNYEIE H3d A8 AHAYHOOLOHd

August—2000



nificantly promote additional
gains. Obviously, these new data
and guidelines have been herald-
ed by proponents of HIT while
met with skepticism by propo-
nents of MS/PT.

In response, MD formed a
roundtable to present both sides
of this issue in a no-holds-barred
format. The goal is to provide
readers insight into the rationale
and scientific support of each side
of this debate so they can make
an informed decision about which
types of training may be best for
them. What follows is a provoca-
tive, frank, entertaining and at
times contentious debate. So kick
back, tighten up your weight belt,
and let’s get ready to rumble!

Ground Rules

Several known proponents on
both sides of this debate were
invited to respond to a set of
questions | prepared regarding
HIT and multiple set/periodized
training. Panelists were asked to
provide supportive scientific evi-
dence of their views. Once
answers were obtained, panelists
had an opportunity to verify their
quotes but were not allowed to
get into a point-counterpoint
argument with other panelists
based on their responses.

Answers are presented as
quoted and in their entirety. There
was no sharing of answers
among panelists prior to submit-
ting their responses. At times,
comments are frank and pointed
in support or against various indi-
viduals or organizations that have
published research in this area
and/or developed position stands
regarding this issue, and even
myself for asking "irrelevant”
and/or "redundant” questions. It
should be noted that MD neither
endorses the views or opinions
expressed in this roundtable, nor
does it have an established posi-
tion regarding this issue.

The Panel

PRO HIT:

Matt Brzycki, BS
Coordinator of Health Fitness,
Strength and Conditioning
Programs, Princeton University

Ken Mannie, MS
Head Strength/Conditioning
Coach, Michigan State University
Richard A. Winett, PhD
Heilig-Meyers Professor of
Psychology and Director, Center
for Research in Health Behavior
Virginia Tech University

PRO MS/PT:

Michael Barnes, M.Ed., CSCS,

Certified Club Coach-USWF
Strength Development
Coordinator, San Francisco
Forty-Niners

Mike Greenwood PhD,

CSCS *D

Associate Professor and Graduate
Coordinator, Arkansas State
University

Steven Scott Plisk, M.S.,

C.S.C.S.

Director of Sports Conditioning,

Yale University
Vice President at Large, National

Strength & Conditioning
Association

Associate Editor, Strength &
Conditioning Journal

Roundtable
Questions

Q: Over the last number of
years there has been consid-
erable debate regarding the
validity and effectiveness of
HIT training. Do you recom-
mend HIT training?

PRO HIT:

Brzycki: I've advocated HIT
since 1980. Considering the ever-
growing popularity of HIT and the
legions of strength and fitness
professionals who have found it
to be an extremely productive
method of training their athletes
"in the trenches," it's incredible
that there’s even a debate.

Mannie: | have been working
with the HIT methodology, in all
of its various forms, for over 25
years. Having applied it in numer-
ous settings with heterogeneous
populations, | can recommend it
without equivocation. Scientific
and empirical evidence supports
the effectiveness of the HIT proto-
col. I have seen no compelling
data to refute this statement or
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my adamant conviction regarding
the effectiveness of HIT.

Winett: Yes. However, it's
important to understand that we
are talking about a theory and set
of principles of training and not
one specific training routine.
There are many variants of high-
intensity training and to lump
them all together takes away
from discussing specific training
variables, such as volume and
frequency of training, and the
degree of intensity that may be
required in training to produce
meaningful changes.

PRO MIS/PT:

Barnes: One set to failure
seems to be the only common
dominator in HIT training. The HIT
programs | have seen don't
account for volume, relative
intensity, power output or signifi-
cantly address neural patterning.
Because | deal with an athletic
population, | don't consider HIT
training to be the most effective
for my population.

Greenwood: The HIT training
system (single set system) is a
traditional resistance training sys-
tem that, in my view, is very indi-
vidual and situational specific.
Personally, | would only recom-
mend HIT training to beginners
(untrained) who are interested in
establishing a muscular base
and/or individuals who are inter-
ested in general fitness. Various
untrained populations might
include groups who have been
sedentary for some time (i.e., gen-
eral population, after completing
a given rehabilitation protocol,
after a detraining period, older
adults). In relation to special pop-
ulations, | may recommend the
HIT system of training to a variety
of individuals based on their cur-
rent level of functioning and the
pathophysiology of their disabili-
ty/condition (i.e., neuromuscular,
orthopedic, cardiac, pregnant).
Depending upon sport specific
demands and individual needs, |
might recommend the HIT train-
ing system to certain athletes dur-
ing the maintenance phase in
their competitive season.

Plisk: First let me preface my
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comments by stating that “High
Intensity Training” is a misnomer.
It may be classified as a type of
"repeated submaximal effort"
training. Due to the extreme
emphasis placed on fatigue, how-
ever, it is actually a low- to mod-
erate-intensity type of training
which provides a metabolic con-
ditioning stimulus more so than a
strength training effect. | do not
recommend HIT for strength
development.

Q: HIT training has evolved
over years. What do you con-
sider to be the most effective
type of HIT training?

PRO HIT:

Brzycki: While HIT may have
evolved since first becoming pop-
ular in the early 1970s, the funda-
mental principles have remained
the same. That said, HIT is not
and has never been "one set of 8-
12 reps on a Nautilus machine."
There are countless interpreta-
tions, variations and applications
of HIT, with many strength and fit-
ness professionals incorporating
their own personal twists and
perspectives. Any type of weight
training— including HIT— will be
effective provided it encourages
progressive overload of the mus-
cles and provides for adequate
recovery.

Mannie: HIT has as many
variations in program design,
reps, sets, total volume, etc., as
any of the myriad multiple-set
and periodized strategies current-
ly employed. Traditional HIT—
which usually involves one set
per exercise executed to the
point momentary muscular
fatigue via varying rep ranges,
maintaining a controlled move-
ment speed, implementing two
to three exercises per muscle
compartment, and performed
two to three times per week— is
the most often described and
studied variation. However, it is
but one version of the HIT con-
struct. All the variations in our
scheme are effective. We believe
in variety and have insured that it
underpins our program.

Winett: There is no one inter-

pretation or routine or set of pro-
cedures that has been shown in
research to be more effective
than any other. For example,
there's really only preliminary
data on the effectiveness of using
slower repetitions compared to
training using a more convention-
al cadence.

PRO S/PT:

Barnes: If there is a most
effective type of HIT training it
would be a multi-joint exercise
using free weights and it would
have some type of systematic
increase in intensity.

Greenwood: The type of HIT
training | would consider to be
the most effective would be the
training system that meets the
specific individual and situational
needs of the populations previ-
ously mentioned (i.e., untrained,
general fitness, disabled, older
adults). The original HIT system
(Liederman, Secrets of Strength
1925) emphasized a heavy load,
minimal repetitions and extensive
recovery periods (five minutes)
before moving on to the next
exercise and a different muscle
group. More recently, proponents
of the HIT system recommend
higher repetitions and lighter
resistances (Pollock et al.,
Circulation. 101:828-833, 2000).
Here again, the HIT system would
select, if | used HIT, would be
strongly dependent upon the spe-
cific needs of the population
requesting/receiving the training.

Plisk: In my opinion there is
no such thing. All of the HIT varia-
tions I'm familiar with are essen-
tially second generation Nautilus
theory. There are a few different
spins on this theme, but the basic
premises are the same: single
sets of moderate to high repeti-
tions to failure; slow, controlled
movements (usually accompa-
nied by an anti-acceleration phi-
losophy); and inordinate empha-
sis on machines (probably to
minimize some of the technique
problems associated with training
to exhaustion).

Q: When you develop training
programs, do you exclusively
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use HIT training methods,
some combination of single
and multiple set training, or
exclusively multiple set/peri-
odized training?

PRO HIT:

Brzycki: One of the many mis-
conceptions about HIT is that it is
"one set and only one set." While
most versions of HIT involve one
set of each exercise, there are
multiple-set applications (al-
though the multiple sets are of
much lower volume than found in
traditional programming). Since
1982, I've had the opportunity to
oversee the training of thousands
of Division | collegiate athletes
who competed in almost every
sport imaginable from football
and basketball to lacrosse and
squash. Without exception, the
programs | prescribed for all of
them involved HIT methods.

Mannie: All of our strength
training activities incorporate the
HIT methodology as the mainstay.

Winett: | do not recommend
multiple sets or a periodized pro-
gram because there's limited data
to support their efficacy and limit-
ed data to support the idea that
the volume of training is the key
stimulus causing adaptations. |
emphasize, however, that training
is a very dynamic process and a
person must pay close attention
to how they are responding and
recovering from training. For
example, during periods when
there are other significant stres-
sors in a person's life, or a time
of particularly intense training,
more rest days are typically need-
ed.That can be seen as a form of
periodization, or frankly, common
sense. If you do studies where
you're comparing a training
approach that is more dynamic to
one that is relentless in intensity
and the number of rest days
between training sessions- in
other words, a very poor example
of higher intensity training— then
we shouldn't be surprised that a
more dynamic approach shows
better results. So, we're talking
about the intelligent application
of principles and not their blind
application.
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PRO MIS/PT:

Barnes: Exclusively multiple
set and a progression/periodiza-
tion model. | would like to also
mention that | use many different
training techniques depending on
the individual needs of an athlete.
It takes a tremendous amount of
muscle mass to compete in pro-
fessional football, specifically at
the line positions. This varies a
great degree from a quarterback;
therefore, | would not apply the
same training program. Regard-
less, all of my programming uses
systematic increases in training
variables to elicit the greatest
training response.

Greenwood: The strength and
conditioning training programs |
develop are primarily centered on
collegiate athletes (i.e., baseball,
basketball, football, track & field)
and power lifters. Therefore, the
majority of my training protocols
encompass multiple set and mul-
tiple set/periodized systems. Here
again, for rehabilitating athletes,
untrained athletes, and/or de-
trained athletes, emphasis would
be placed on HIT system proto-
cols initially to establish basic
physiological adaptations. After
establishing sport specific physio-
logical adaptations through
appropriate assessment proce-
dures, periodized training princi-
ples with a multi-set emphasis
would be infused. Additionally,
the HIT system might be utilized
during the maintenance phase of
the athlete’s competitive season.
The inclusion of the HIT system
would be dependent upon the
demands of the sport, the ath-
lete’s specific needs, and the time
constraints involved in the train-
ing process. In the health club
setting, the HIT system would be
my initial selection for the un-
trained individual after determin-
ing their current level of func-
tioning with relevant exercise
assessments. The bottom line— |
believe the resistance system you
select is relative to the population
and specific activity demands you
are training.

Plisk: Our programs include a
combination of "brief maximal
efforts,”" "repeated submaximal

efforts," "submaximal accelerative
efforts," and "reactive-ballistic
efforts." Emphasis is placed on
skillful, athletic movements
where the type of concentric or
eccentric failure associated with
HIT would be inappropriate. On
the contrary, we have a standing
rule in our program: Rest-pause
as needed to execute each rep at
full power. In all cases, exercise
range of motion is considered an
acceleration path. The only dis-
tinction is whether the athlete
accelerates through the sticking
region (e.g. when executing stan-
dard barbell exercises like the
squat and deadlift) or the entire
movement (e.g. in order to
launch the object or body ballisti-
cally). The reason for this is that
adaptation is a function of activa-
tion, and maximal effort at a
given resistance is the means
toward achieving it. Adaptive tis-
sue remodeling is as much a
response to motoneural signals
as it is a simple cellular repair
process. (Case in point: Graft the
nerve of a type | [slow-twitch]
motor unit onto a type Il [fast-
twitch] muscle fiber, or vice-
versa, and that fiber’s properties
proceed to reverse themselves).
Indeed, to quote Drs. Mel Siff &
Yuri Verkhoshansky from their
Supertraining textbook (p. 4),
"The fundamental principle of
strength training, then, is that all
strength increase is initiated by
neuromuscular stimulation?”

Q: In your view, what is the
greatest advantage of HIT
training?

PRO HIT:

Brzycki: The greatest advan-
tage of HIT is that it represents a
practical approach to strength
training in that it can produce
excellent results in a relatively
brief amount of time without
being unnecessarily burdened by
the undue complexity, relative
inflexibility and pseudo-scientific
terminology that are characteris-
tic of periodized training.

Mannie: HIT provides the
trainee with a scientifically sound
approach to progressive overload
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in a structured, comprehensive,
time-efficient and extremely pro-
ductive manner. In my opinion, it
also offers a safer alternative rela-
tive to risk/benefit considerations
as compared to certain other
approaches.

Winett: It is an extremely time
limited, and hence "cost-effec-
tive," way to train.

PRO MIS/PT:

Barnes: | believe HIT training
to have some application for gen-
eral health and fitness.

Greenwood: | believe the
greatest advantage(s) of HIT
training systems would include
two factors: 1) great for general
fitness/untrained/special popula-
tions, and 2) limited training time
required for general fitness para-
meters to be attained.

Plisk: It's easy to administer
and requires little knowledge,
planning or skill. All that's needed
is the ability to count reps.

Q: In your view, what is the
greatest weakness of HIT
training?

PRO HIT:

Brzycki: The greatest weak-
ness of HIT is the unfortunate and
inaccurate perception and por-
trayal of it along with the unjusti-
fied and unending criticism that it
has received from certain individ-
uals who have clearly placed
their own personal agendas
ahead of the strength and fitness
profession.

Mannie: | doubt any system of
resistance training can claim per-
fection across the board. The HIT
methodology has faired quite
admirably in the currently avail-
able research data when com-
pared to the compendium of
multi-set schematics (Carpinelli,
1999). HIT has no glaring weak-
ness that isn’t as readily apparent
in the vast agglomeration of
multi-set/periodized programs. If
definitive, unbiased research data
exist to refute this comment, |
have not seen it.

Winett: The supposition by
some people is that it is vastly
superior and the only way to
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train. HIT has not been demon-
strated to be better than other
methods; it's simply that other
methods have not consistently
been shown to be better than
derivatives of HIT.

PRO MIS/PT:

Barnes: It doesn't address
strength, endurance or the ability
to repeat high intensity bouts
with no significant loss in perfor-
mance. There is a SAID (Specific
Adaptations to Imposed De-
mands) Principal that applies to
all physical training. If the body is
asked to adapt to one set to fail-
ure, that is what happens. Most
athletic competitions, specifically
team sports, involve repeated
bouts of maximal effort. This is
one of the reasons why | use mul-
tiple sets in my programs.

Greenwood: | believe the
greatest weakness of the HIT
training system is that it does not
effectively accommodate all the
training adaptations required for
advanced weight lifters, body-
builders, or well-trained athletes!

Plisk: The weaknesses of HIT
are threefold:

1. It violates the principle of
dynamic correspondence (also
referred to as specificity or trans-
fer of training effect). Simply stat-
ed, training tasks should be
selected and prioritized according
to the demands of performance.
Their basic biomechanics— but
not necessarily outward appear-
ance— should be specific to
those occurring in competition.
Power production and rate and
time of peak force application
(impulse) are especially important
criteria. Other practical considera-
tions include amplitude and
direction of movement, accentu-
ated region of force application
and regime of muscular work.

2. Optimal training volumes
cannot be performed. Strength
gains and body composition
alterations are related to training
volume, at least up to a certain
point. However, an optimal
threshold of work cannot be
achieved when fatigue is overem-
phasized and training quality and
recoverability are compromised,

as is the case with HIT methods.
3. It violates the principle of
cyclic workload variation. The
concept of progressive overload
is misinterpreted in most HIT pro-
grams, where training intensity is
increased simplistically (i.e., in a
constant linear fashion). Much
more profound training effects
are realized— and accommoda-
tion/stagnation is avoided— via
fluctuation rather than linear pro-
gression in workload. A three to
four-week period seems to be an
optimal biological window within
which to organize such training.

Q: Critics of HIT training
often suggest there is too lit-
tle peerreviewed scientific
evidence to suggest that HIT
is as effective, or more effec-
tive, than traditional peri-
odized, multiple set resis-
tance training. If you are a
proponent of HIT, what is
your view of this criticism
and what research data do
you cite to support your
view?

Brzycki: First, legitimate sci-
entific evidence should be peer-
reviewed, not pal-reviewed.
Indeed, some studies have design
flaws that would not be worthy of
a passing grade in a high school
science project, yet they some-
how passed the supposed peer-
review process of a scientific
journal. Second, | don't know of
any HIT proponent who has said
HIT is "more effective" than tradi-
tional methods of training. Any
study that has been conducted in
a scientifically acceptable manner
and is void of any researcher bias
has shown that— without excep-
tion— there are no significant dif-
ferences between single-set (or
low-volume) training and multi-
ple-set (or high-volume) training.

Mannie: | would recommend
that these critics take a close,
objective look at the data. Forty-
seven refereed studies were done
comparing a SS (single set) pro-
tocol to a MS protocol; 45 show-
ed no significant difference be-
tween the two in strength and/or
hypertrophy. These results are a
clear indication to me that HIT is
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at least as effective as any
MS/periodized approach. Until |
see compelling evidence to indi-
cate otherwise, | will maintain
this view. It is interesting to note
the knee-jerk response of HIT crit-
ics when their proclamations of
MS/periodization superiority are
challenged. | refer MD readers to
the response of a group of scien-
tists/practitioners (Byrd, et al.,
1998) to an incisive review of the
literature (Carpinelli and Otto,
1999) and the subsequent reply
by the review authors for an illu-
minating and thought-provoking
exchange.

Winett: It is as effective by
default, because most studies
during the last 40 years do not
show the superiority of multiple
set or periodized programs to sin-
gle set training. HIT training has
not been shown to be more effec-
tive, but it is more cost-effective.

Q: A recent paper published
by Hass et al. (Medicine and
Science in Sport and
Exercise. 32:235-242, 2000)
evaluated the effects of sin-
gle versus multiple set resis-
tance training in a group of
middle-aged, recreationally-
trained adults. Results re-
vealed that in a group of sub-
jects who had previously
trained with one set to fail-
ure, increasing training vol-
ume to three sets did not
promote greater gains in
muscular strength, muscular
endurance, and/or body com-
position. What is your general
impression of the quality and
significance of this study?

PRO HIT:

Brzycki: Like other studies
done at the University of
Florida, the quality of this
research is exceptional. In terms
of importance, this 13-week
study— using subjects who had
been performing single-set train-
ing for at least 12 months—
shows that single-set training
continues to be effective beyond
one year. Further, increasing the
training volume by 200 percent
did not produce significantly
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greater results in experienced
subjects after 13 weeks of train-
ing. In fact, the one-set group
increased their muscular
strength in the leg extension and
1-RM bench press more than the
three-set group during the last
six weeks of the study. It is also
interesting to note that seven
subjects did not complete the
study— all from the multiple-set
group. This includes two sub-
jects who experienced ten-
donitis— an overuse injury— in
their shoulders and knees.

Mannie: My impression is that
the Hass et al. study is but anoth-
er one indicating the effective-
ness of HIT, and that MS training
failed to produce greater gains in
strength, muscular endurance
and/or body composition when
compared to this particular SS
protocol. The question takes to
task the quality and significance
of this study. If there are ques-
tions about confounding/extrane-
ous variables, or possible design
flaws/contamination in this or any
other study that supports either
HIT or MS/periodized approaches,
they are certainly dutiful and
understandable. Within that
framework of fairness, if we are
going to [discuss] this or any
other "pro-HIT" research data, we
should be afforded the opportuni-
ty to do the same with specific
"anti-HIT" data in this same
forum. It is interesting that no
studies supporting MS/periodiza-
tion as being superior to HIT are
presented for review in this
roundtable format.

Winett: This is a well-con-
ducted study in a scientifically
rigorous journal. It was con-
ducted to address one major
and important issue in the field.
The issue is that most of the
work comparing single vs. mul-
tiple sets focused on previously
untrained men and women. It
was possible, though the mech-
anisms were not clear, that fur-
ther adaptations for advanced
trainers require more volume.
The results of this study sug-
gest volume is not critical for
further adaptations in advanced
trainers.

PRO MS/PT:

Barnes: The research is of the
highest quality and is not in ques-
tion. But it applies to middle-aged
recreationally trained adults. It
leads me to conclude that for
general health and fitness HIT
training is what | consider a crude
but viable solution to that popula-
tion. Collectively, we as physical
educators are responsible for
advancing the field. This means
using peer reviewed research and
science as a foundation to our
methods, not cookie cutter
recipes.

Greenwood: The results of
this study might prove relevant
and/or significant to middle-aged
recreationally trained adults but
cannot be generalized to all popu-
lations. Personally, | have several
concerns about the findings pre-
sented in this study. First, the
investigators report that the
results of this study are similar to
other studies using untrained sub-
jects, yet their subjects had a year
of training prior to the start of the
study. | assume it depends on
how you define "untrained."
Second, even though no signifi-
cant muscular strength and
endurance differences were
reported between groups, the
multiple set group did display
greater gains than the single set
group during the pre-, mid- and
post- training assessments (no
Effect Size reported in the article).
These strength trends were not
reported in the text but were evi-
dent in the figures that were dis-
played in the manuscript. Addit-
ionally, after evaluating the
figures, the multi-set group was
higher on just about every pre-
test measure. Obviously, with
greater strength displayed in the
pre-test results, the multi-set
group would not exhibit the
strength improvements in a 13-
week period that the single-set
group could accomplish since
there was more room for im-
provement. Further, the investiga-
tors did not analyze the post-test
values between groups, but rather
analyzed the differences between
the pre- and post-test values. This
is generally acceptable, except for

[114]

the fact that the multi-set group
started off at higher strength lev-
els (although not significant)
which probably accounts for no
significant differences in the
study. Finally, the investigators
combined males and females in
both groups but failed to address
absolute and relative strength dif-
ferences regarding gender (actual-
ly only report relative strength dif-
ferences and not absolute
differences between groups).
Considering the attrition rate, the
final number of subjects included
12 males and 30 females (N=42),
but the number of males and
females within each group were
not reported. The investigators
indicated that through statistical
analysis both genders progressed
at a similar rate and therefore
were presented together.
Personally, | would like to know if
male representation in both
groups was equal or dominant in
one group. Even if the males and
females progressed at similar
rates initially, what were the
strength differences between gen-
ders by the end of the study? A
dominant male representation in
either group would skew the final
results. However, it is difficult to
make this claim when you don’'t
have equal gender representation
to begin with. Increases relative to
gender differences are unknown
based on the research design of
this study. In my opinion, the pre-
vious concerns addressed are
major limitations of the study and
therefore difficult to generalize to
any population.

Plisk: This study was present-
ed at the ACSM conference the
previous year, where circuit train-
ing methods were reportedly
used. That fact has been omitted
here. Additionally, the authors
have dismissed several factors in
their conclusions:

*The training program consist-
ed of intentionally slow move-
ments, which are known to
reduce gains in strength.

*The multi-set group showed
the only significant difference
between groups (1RM leg curl/kg
body mass), as well as several
within-group differences not
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shown by the single-set group.
For example, the former group
improved at more angles in the
isometric testing and— very
importantly— achieved a statisti-
cally significant reduction in
body fat percentage. The latter
group did not.

* Furthermore, although not
statistically significant, the multi-
set group showed greater gains
in the endurance tests (about 25-
45%) than the single-set group.

Q: In your view, can the
results of this study be gener-
alized to serious weight-
lifters, bodybuilders, or well-
trained athletes?

PRO HIT:

Brzycki: Having trained indi-
viduals ranging from neophyte to
elite, | am not convinced there are
any physiological reasons why
the aforementioned populations
would not experience results sim-
ilar to those produced in the
study by Hass and his colleagues.
The fundamental concept of pro-
gressive overload applies to
everyone.

Mannie: | see no reason why
the results of this study could not
be extrapolated to any popula-
tion. Critics of HIT claim a myste-
rious "point of diminishing
returns" will surface in the case of
"well-trained" athletes. | pose the
following questions relative to
this proposed hypothesis: (1)
What exactly constitutes a well-
trained athlete: is it six months,
one year, two years, three years,
ad infinitum? (2) At what point in
this continuum does HIT no
longer produce the sought-after
results— and what are the physi-
ological mechanisms responsible
for this occurrence? (3) What are
the physiological mechanisms
responsible for the superiority of
a MS/periodized model in well-
trained individuals and why does-
n‘t HIT provide the same bene-
fits? HIT critics should be able to
answer these questions with clar-
ity before pounding the podium
with declarations of MS/peri-
odized superiority. Common
sense dictates that it is specious

to make a blanket statement that
a particular routine or set of
guidelines is all-inclusive for
every individual in all situations.
This is true on both sides of this
issue. Competitive weightlifters,
for instance, need to develop the
congruent neural pathways nec-
essary for the encoding of the
skill patterns for the lift(s) in ques-
tion. As with any skill, repetitive
bouts of the specific movements
are paramount for these neural
and cognitive adaptations.
Therefore, a competitive weight
lifter must practice the skills of
his sport with regularity— just as
a competitor in any other sport
must practice his/her skills. How-
ever, if the goal is to develop
strength and muscular size for
general fitness enthusiasts or
specific sports, the HIT methodol-
ogy will garner results as well as
any other in this discussion. The
issue with competitive lifters is
more about skill acquisition than
it is with strength or morphologi-
cal adaptations.

Winett: Yes. Seriousness
should not be equated with some
willingness to use multiple set
training. Rather, seriousness has
more to do with how consistently
and how hard a person trains and
the priority they give to training
compared to other life pursuits
and obligations.

PRO MS/PT:

Barnes: For a highly weight
trained athlete, HIT training has
little substantiation. For a well-
trained athlete who has no lifting
experience, any type of resistance
training will assist in bettering his
performance. | would contend
that | could have players move
weights from one side of the
weight room to the other and
they would get stronger. | want to
maximize athletic performance so
| systematically control as many
training variables as possible.

Greenwood: No, absolutely
not! The results possibly can be
generalized to middle-aged recre-
ational trained adults minus my
concerns mentioned in the previ-
ous Q &A.

Plisk: For the reasons dis-
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cussed above, it is difficult to
generalize the authors’ conclu-
sions to any population.

Q: Do you feel serious
weightlifters, bodybuilders, or
well-trained athletes can opti-
mize strength, muscle mass
and/or performance to a
greater degree using HIT
training than traditional mul-
tiple set/periodized training?

PRO HIT:

Brzycki: As I've said, HIT is
at least as effective as any
other method of resistance
training in terms of increasing
muscular size and strength.
There is no reason to believe
"serious" athletes would
require different stimuli than
others in order to produce
optimal physiological adapta-
tions. While on the subject, cat-
egorizing lifters with terms
such as "serious" or "recre-
ational" can be deceiving. For
example, | consider myself to
be a recreational lifter since |
am no longer training for any
type of competition.
Nevertheless, as a long-time
lifter— and former competitive
powerlifter and bodybuilder— |
also characterize myself as
serious, experienced and high-
ly trained.

Mannie: Again, | refer to the
currently available data. If the
claim is that a MS/periodized
model is superior to HIT, then
the [essential element] rests
with the claimant to produce
the burden of proof to validate
the claim. Currently, the pre-
ponderance of available data
do not support the claim.

Winett: There's no research
showing the superiority of HIT.
It's not a question of producing
better outcomes, but there is
the issue of producing similar
outcomes with much less train-
ing time. Overall, the outcomes
people achieve through resis-
tance training are largely geneti-
cally mediated, with consistency
and intensity of training then
influencing the degree of genet-
ic potential that is realized.
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PRO MS/PT:

Barnes: No, because it doesn't
apply enough training stimulus in
reference to variation, intensity
and volume.

Greenwood: No, absolutely
not! HIT does not meet the spe-
cific physiological demands asso-
ciated with these populations or
training protocols. Additional
points that | have not addressed
yet include increases in bone
mineral density and neuroen-
docrine responses to resistance
training. The Minimal Essential
Strain (MES) is the necessary
force required to initiate new
bone formation. Highly trained
athletes must undergo significant
structural adaptations to increase
bone mineral content which is
difficult to attain with single-set
protocols that promote higher
repetitions and light to moderate
work loads. Conroy and Earle
(1994) recommend three to six
sets of up to 10 repetitions with
loads of 1-10 RM to accomplish
this physiological adaptation. In
relation to neuroendocrine
responses (i.e., testosterone,
insulin growth like factors,
growth hormone), heavy resis-
tance training (85-95% of 1RM)
with moderate to high volume
and short rest periods is the rec-
ommendation to stimulate this
physiological response during
training (Kraemer 1994; Fleck &
Kraemer 1997). These factors
should be considered when
developing resistance training
systems that meet the individual
and situational specific demands
of select sport/exercise popula-
tions.

Plisk: On the contrary, they
can expect inferior results from
HIT.

Final Comments?

PRO HIT:

Bryzcki: | appreciate the
courage and willingness of MD
magazine to tackle an emotionally
charged subject while allowing
the panelists to discuss the sub-
ject in a no-holds-barred format.
Finally, I'd like to thank Dr.

Kreider for coordinating the
roundtable.

Mannie: The scientific method
dictates that an extraordinary
claim requires extraordinary evi-
dence. The claim that MS/peri-
odized strength training proce-
dures are superior to the HIT
methodology has been promul-
gated by a variety of individuals/
organizations for many years.The
ascendant scientific literature,
however, fails to support this
claim. In conclusion, the extraor-
dinary evidence required to sup-
port the notion that MS/peri-
odized strength training is
superior to HIT does not exist.

Winett: There are many excit-
ing developments in resistance
training that should be discussed
as it becomes a centerpiece of
disease prevention and health
promotion programs. Applications
to athletes in the grand scheme of
things are of really minor concern
compared to applications that can
get substantial segments of the
population to do some form of
resistance training.

PRO MIS/PT:

Barnes: To me, the term HIT is
an enigma. HIT is so loosely
defined that the only common
denominator is one set to failure,
so that is what | based my
responses on. There are numer-
ous ways to define "Intensity" in
HIT. Not as a 1 RM, because most
of their programs don't go below
six reps (about 85% of 100%). The
term they like to use is "maximal
momentary effort"— nothing
definitive or that can be quanti-
fied biomechanically— velocity,
power output, percent 1 RM, dis-
tance, total work per unit time,
force, etc. The coaches who train
HIT like to use machines but not
all the time, so the argument for
neural patterning is a draw. No
HIT coaches | know use any
Olympic movements, so mark
one up for power output and
intermuscular synchronization.
Their response to the Olympic
movements is that they are too
dangerous. There is an inherent
risk in lifting weights so it is a
matter of not training to get hurt
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or maximizing athletic perfor-
mance. It is all about what the
coach perceives as acceptable
risk. They also like to say, "Why
should | take the time to teach the
Olympic movements when | can
be getting an athlete stronger
right now?" In the immediate
future they may show relatively
greater improvements because of
the rudimentary neural patterns,
but in the long term (eight weeks
+) their theory falls apart. The
development of a powerful ath-
lete comes by training power. In
light of adapting the central ner-
vous system and metabolism, for
the athlete who wants to develop
some kind of strength endurance
and metabolic condition, multiple
sets need to be used. Also, with
multiple set training, the athlete
develops a resistance (and adapts
morphologically) to training stim-
ulus/volume.

Plisk: The concepts | am
proposing are nothing new. They
have been a way of life in the
training of international athletes
for decades, with obvious suc-
cess. They are now generally
well understood and accepted in
the U.S., largely due to the edu-
cational resources and programs
offered through the National
Strength & Conditioning
Association. HIT proponents fre-
quently criticize the NSCA for its
"party line," as if there is some
grand conspiracy at work. If a
professional organization of
18,000+ members with a com-
mon interest in exchanging and
applying sound principles con-
stitutes a conspiracy, then |
accept this definition. | often
think European coaches and
sport scientists must find all of
this very amusing. A new millen-
nium has arrived and we still
can’t agree on basic issues
regarding free weights vs.
machines, multiple vs. single
sets, or explosive vs. slow
movements. The central ques-
tion is: Should we be satisfied
with something that is marginal-
ly effective, or is it our mission
to find what works best?
Searching for a better way re-
quires a willingness to redraw
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the line between the fundamen-
tal principles and individual
preferences that each of us
bases our priorities on. This can
be a wake-up call for those who
associate weight training pro-
ductivity with struggling to
move the bar, or with the easily
demonstrable burn and pump.
It's easy to assume these are the
stimuli for adaptation, when in
fact they are merely signs and
symptoms of one type of work.
Adopt a principle-based
approach, and accept the chal-
lenge to think— instead of feel—
your way through training.

Summary

So, what have we learned
from this roundtable? In my view,
the following can be said regard-
ing the HIT versus MS/PT debate:

® There remains a strong dis-
agreement among HIT and
MS/PT proponents regarding the
value of single and multiple set
training and interpretation of
available literature.

* Exercise prescription is an
art of applying scientific training
principles and methods to condi-
tioning programs. As with any-
thing in life, there is no one
method that will work for all pop-
ulations and all individuals within
that population. The volume and
intensity of training that may
optimize performance in some
individuals may undertrain or
overtrain others.

¢ The vast majority of resis-
tance training research studies
have employed multiple set train-
ing methods particularly in athlet-
ic populations. This has yielded a
significant body of knowledge to
understand how the body adapts
to training and should therefore
serve as the basis of developing
resistance-training programs.

* There is scientific evidence
that single set training in adult fit-
ness populations can increase
strength and endurance to at
least 70-80 percent of the gains
experienced from multiple set
training. Therefore, single set
training may serve as a time-effi-
cient means of increasing and/or

maintaining strength in adult fit-
ness type populations. Whether
single set training is as effective
or more effective than multiple
set training in athletes remains to
be determined.

¢ There are many variations of
HIT and MS/PT, which make
research design challenging and
interpretation of results difficult
to apply to general populations.
Therefore, results of studies
should be considered in light of
the populations evaluated and
methods employed.

¢ Several studies indicate that
multiple set training promotes
significantly greater gains in
strength and endurance while no
study indicates that single set
training promotes greater gains
in strength and endurance than
multiple set training.

* |[nterestingly, none of the
individuals interviewed in this
roundtable felt that HIT training
was more effective than MS/PT
training although the HIT propo-
nents strongly felt that HIT may
be as effective as MS/PT training.

¢ Additional well-controlled
research is necessary in a variety
of populations to determine the
effectiveness of HIT and MS/PT at
various training phases.

* Regardless of which training
method is used, coaches and ath-
letes should monitor training
adaptations and progress as tol-
erated depending on their indi-
vidual goals of training. &
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