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MANY EXERCISE-RELATED
factors influence muscular mass.
Among them is repetition range—
the amount of repetitions per-
formed during a set. Unfortunate-
ly, this is one of the most
misunderstood aspects of train-
ing. 

Most people realize that the
use of a high number of repeti-
tions (in excess of 15 per set) is
suboptimal for increasing muscu-
lar mass. The reason for this is
simple: during a high-repetition
set, the weights used aren't heavy
enough to innervate the highest
threshold motor units. These
motor units control the fast-
twitch, type IIB fibers—the ones
that have the greatest potential
for growth. Rather, the majority of
work is accomplished by slow-
twitch type I fibers, which are fa-
tigue resistant but have a limited
ability to hypertrophy. Thus, al-
though high-repetition training is
an excellent approach for height-
ening local muscular endurance
and improving the quality of mus-
cle tissue, it produces only mini-
mal gains in muscular size. 

On the other hand, there is a
prevailing misconception that in
order to get big, one needs to train
like a powerlifter, using extremely
heavy weights and low repetitions
(less than 5 per set). It is common
to witness an aspiring body-
builder load up the bar and per-
form sets of squats or bench
presses at or near his or her 1-
repetition maximum. This ap-
proach, however, is contrary to
established principles of exercise
physiology. For a variety of rea-
sons, a moderate-repetition
scheme (approximately 8 to 10
repetitions per set) is the decided-
ly better choice for achieving opti-
mal gains in muscular mass. 

First, training in a moderate-
repetition range stimulates the
activation of a maximum number
of muscle fibers. This is because
of the size principle of muscle re-
cruitment, which dictates that
motor units are innervated in an
orderly fashion. Smaller motor
units are activated first. As a set
becomes more intense, larger
motor units are progressively
brought into play until all avail-

able fibers are recruited. This is
the general pattern of recruitment
seen during moderate-repetition
training, and it allows the full
spectrum of fibers to exert force. 

Alternatively, because low-
repetition training requires an ex-
plosive concentric effort, the size
principle can be short circuited.
There is evidence that in a ballis-
tic lift, synaptic-input systems
cause the preferential recruitment
of high-threshold motor units
while inhibiting lower threshold
motor units (15). Accordingly,
smaller fibers are bypassed in
favor of those with greater force
potential. Although small fibers
don't have the ultimate growth
potential of larger fibers, they do,
to a certain extent, contribute to
muscle hypertrophy. Therefore,
because of a reduced involvement
of low-threshold neurons, the po-
tential for muscular development
is ultimately diminished.

Second, the secretion of en-
dogenous, anabolic hormones is
highest after a moderate-repeti-
tion set (8). After a muscle has
been subjected to intense stress,
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these hormones help to instigate
the growth process. As a rule, the
greater the amount of circulating
anabolic hormones, the greater
the potential for increases in mus-
cular hypertrophy. 

It is theorized that lactic acid
plays a central role in exercise-re-
lated hormonal excitation (11). Al-
though many people tend think of
lactic acid as an impediment to
exercise, it is actually a potent an-
abolic facilitator. Lactic acid is
generated as a byproduct of gly-
colysis, the energy system that is
the primary fuel source used dur-
ing moderate-repetition training.
When lactic acid accumulates in
large amounts, there is a corre-
sponding surge in anabolic hor-
mone levels. Conversely, because
low-repetition training predomi-
nantly relies on the short-term
phosphocreatine system for ener-
gy—not on glycolysis—only a lim-
ited amount of lactic acid is pro-
duced. Hence, the secretion of
endogenous hormones is some-
what blunted.

Testosterone levels, for exam-
ple, are significantly higher after a
10-repetition set when compared
with the case after a 1-repetition
maximum (3). Although the exact
mechanism is still unclear, lactic
acid somehow potentiates the re-
lease of cyclic adenosine mono-
phosphate (cAMP)—a chemical
messenger that acts a catalyst in
cellular function. cAMP, in turn,
promotes the secretion of testos-
terone, which then directly acts on
the muscle cell to stimulate
growth (9). 

In addition, lactate has a sig-
nificant impact on growth hor-
mone (GH) secretion. A 10-repeti-
tion set has been shown to
produce large increases in circu-
lating GH—much greater than in
a lower-repetition protocol (6).
Moreover, these effects are fairly
well sustained; they are seen for

more than an hour after the work-
out (7). And the benefits of this
are twofold: not only is GH itself a
powerful stimulator of muscular
growth, but it also mediates the
release of insulin-like growth fac-
tor (specifically, IGF-1), perhaps
the most potent of all anabolic
hormones.

Third, moderate-repetition
training augments myofibrilar hy-
dration (14). During training, the
veins taking blood out of working
muscles collapse. However, the
arteries continue to deliver blood
into the muscles, creating an in-
creased concentration of intra-
muscular blood plasma. This
causes plasma to seep out of the
capillaries and into the interstitial
spaces (the area between muscle
cells and blood vessels). The
buildup of fluid in the interstitial
spaces causes an extracellular
pressure gradient, which causes a
flow of plasma back into the mus-
cle. The net result: blood pools in
your muscles, causing the phe-
nomenon commonly referred to as
a "pump." 

People tend to think of a
pump as a temporary condition
that is strictly cosmetic. However,
this belief is shortsighted. Numer-
ous studies have demonstrated
that a hydrated cell stimulates
protein synthesis and inhibits
proteolysis (protein breakdown; 4,
10, 13). In this way, muscles are
provided with the raw materials to
lay down new contractile pro-
teins—the basis for muscle tissue
growth. Unfortunately, during
low-repetition training, the time
under tension simply isn't suffi-
cient to generate a pump. Conse-
quently, cell volume is relatively
constant, and the impetus for
protein synthesis is thereby re-
duced. 

Fourth, by increasing time
under tension, a moderate-repeti-
tion set maximizes muscle dam-

age—a fact that has been shown
to be imperative to increases in
muscular hypertrophy (2). Theo-
retically, the longer that cross-
bridge formation is maintained
during training, the greater the
potential for damage to the tissue.
Because the duration of cross-
bridge formation is shorter in a
low-repetition set than in a mod-
erate-repetition set, there is less
time for myofilamental damage to
take place.

It is important to note that
these concepts are predicated on
the overload principle, which
states that a muscle must be
taxed beyond its present capacity
for growth to occur (5). Hence, all
sets (excluding warm-ups) should
be performed at a high level of in-
tensity. This is an essential factor
for promoting gains in size and
strength (1, 12). Clearly, without
muscular overload, results will be
compromised.

In final analysis, there is sub-
stantial evidence that training in a
moderate-repetition range is the
superior method for building
muscular mass. As discussed, it
optimizes fiber recruitment, in-
creases hormonal response, en-
hances cellular hydration, and
heightens myofilamental damage.
These factors work synergistical-
ly, combining to stimulate mus-
cular growth. But does this mean
that lower repetitions should
never be employed in a mass-
building program? Certainly not.
Low-repetition sets can help to
improve neuromuscular re-
sponse, which in turn can trans-
late into the ability to use heavier
weights. Similarly, some high-rep-
etition sets can also be employed
to refine muscular endurance and
raise lactate threshold. Still, if
mass is your goal, the majority of
training should be performed in a
glycolytic mode, keeping repeti-
tions between 8 to 10 per set. ▲
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