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Inthe Gym

Single Versus Multiple Set Training:
What Does the Research Say?

Joseph M. Warpeha, MA, CSCS,*D, NSCA-CPT,*D

n the world of strength and con-

ditioning there are many debates

regarding optimal training. The
question as to the effectiveness of per-
forming a single set of an exercise as
opposed to numerous sets is one such
debate. The proponents of the single
set theory claim that performing one
set is just as effective as doing multiple
sets if the goal is strength enhancement.
The consensus of many sport scientists,
researchers, and practitioners is that mul-
tiple sets are superior for strength devel-
opment for strength athletes as well as for
beginners beyond the first month or two
of training. However, a consensus alone
is not enough in the absence of research
to support such a claim. While the vast
majority of evidence in the form of peer
reviewed original research articles, review
papers, and meta-analyses do support
the notion that multiple set training is
superior, there is not a complete lack of
support in the scientific literature for the
single set side of the debate. Additionally,
the lay literature occasionally reports that
multiple set training is no more effec-
tive than single set training for optimal
strength development. This is an impor-
tant point since many in the general
public regard the information in these
lay publications as truth when often it

simply is not the case. The purpose of
this article is to briefly review what the
research says related to the single versus
multiple set debate.

The consensus within the scientific com-
munity today is that beyond the first
month or two of training, multiple sets
are superior to single sets in eliciting
strength gains. The disparity is especially
pronounced in well-trained strength ath-
letes. The few scientific studies that advo-
cate single set training generally have
similar flaws which makes it difficult
to apply the conclusions. The biggest
problems with the designs of many of
these studies are that: 1) the subjects
were untrained, and 2) the duration of
the training was not longer than one or
two months. The conclusions, therefore,
can only be applied to beginners within
the first month or two of training. It is
not surprising that there were no major
differences in the amount of strength
gained between the single set groups and
the multiple set groups when they trained
for one or two months. As a beginner, it
does not take too much of a stimulus to
elicit strength gains and it does not take
a complex designed program that yields
positive results for those just starting out.

The real trick in strength training pro-
gram design is constructing a program for
people who are no longer beginners and
still want to see improvements. According
to the American College of Sports
Medicine’s most recent position stand on
this topic (entitled Progression Models in
Resistance Training for Healthy Adults),

“In resistance trained individuals, though,

multiple set programs have been shown
to be superior for strength enhancement.
No study has shown single-set training
to be superior to multiple-set training in
either trained or untrained individuals.”
It goes on to say “Long-term progression-
oriented studies support the contention
that higher training volume is needed for
further improvement.” While this posi-
tion stand (1) was written in 2002 and is
five years old at the time of this writing,
no new abundance of evidence to the
contrary has come to light. Not surpris-
ingly, the NSCA’s position statement on
the Basic Guidelines for the Resistance
Training of Athletes states: “Multiple-set
periodized resistance-training programs
are superior to single-set, nonperiodized
programs for physical development over
long-term training programs.” (5)

An example of the perpetuation of false
information based on misinterpreted
research in the lay literature (i.e. meant
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for the general public) can be found
within the pages of a publication (2)
which came out in 2004. It was stated
within a chapter of the book that “...a
recent review [from 1998] of the scien-
tific literature that examined the effec-
tiveness of multiple-set and single-set
training programs found that performing
multiple sets arent more effective for the
development of muscular size (hypertro-

phy) and strength.”

In a constantly growing field of research
like that of strength and conditioning, a
recent review of literature implies within
the past few years (five years maximum).
It is difficult to believe that a single review
paper published in 1998 (4) represents
either the “recent scientific literature”
(even by 2004 standards) or the “prepon-
derance of scientific research”. However,
let us say for a moment that it does. This
is important because this particular sci-
entific paper (4) which is cited typically
makes up the bulk of the argument for
those of the single-set mentality.

What is not mentioned by the single-set
proponents is that a letter-to-the-editor
was written (3) in response to this review
paper and published less than a year
later in the same journal which critically
reviewed and subsequently dismantled
the validity of the article and its conclu-
sions. It is interesting that this letter-to-
the-editor was authored by 17 of the
world’s leading exercise science research-
ers who have between them hundreds
of years of practical experience as well as
thousands of truly peer-reviewed origi-
nal research articles among them. Keep
in mind that official position stands or
consensus papers put out by professional
organizations like the American Medical

Association or the American Heart
Association frequently have fewer than
17 leading scholars as the authors who
have disseminated the research. Now why
would 17 of the world’s leading scientists,
practitioners, and researchers take the
time to write such a letter-to-the-editor?

The answer should be pretty clear.

This article is not intended to convey the
notion that there is no place for single set
training, even in the program of an expe-
rienced strength athlete. There is obvi-
ously a huge advantage in terms of time
and efficiency with single set training.
Additionally, if a person’s goal is general
health and not maximizing their strength
potential (this is the case for many peo-
ple), single set training offers the benefit
of efficiency as well as the possibility for
a reduced risk of injury (although this
has never been proven) simply because
the overall volume and number of repeti-
tions is lower than multiple set training.
For the well-trained recreational lifter or
strength athlete, this type of training also
offers variety, a different kind of train-
ing stimulus, and may very well have a
place in a yearly training cycle. It could
certainly be argued that single set train-
ing may be one way to maintain strength
levels during the competitive season (e.g.
football) when time and energy are at
a premium. However, at this point in
time it seems clear that the long-term (i.e.
years) foundation of any serious strength
training program should be comprised
mainly of multiple set training if maxi-
mal effectiveness is the goal.

This article also brings up an important
point when reading research and trying
to make conclusions. These days there
are so many millions of research articles

on every topic imaginable. If more than
a few research articles exist on a single
topic, it is very likely that conflicting
results will exist. If one wants to present
a fair and balanced summary of the sci-
entific literature, then all of the research
must be presented, not just the research
that was cherry picked because it happens
to support the argument.
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