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CURRENT COMMENT

HEAVY RESISTANCE EXERCISES™

CLARENCE W. DAL, M.D.
EveLynN BritT, R.P.T.T.
IsoBe. HaAnsenN, R.P.T.T.

The past decade has witnessed great prog-
ress in the treatment of muscle weakness and
atrophy, paresis, and paralysis. The therapy
of poliomyelitis has been advanced by the
contribution of Sister Kenny. Wehrmacher,
Thomson, Hines, and Melville have demon-
strated that electrical stimulation of dener-
vated muscle under tension definitely retards
atrophy and weight loss. Fries observed that a
short period of systematized exercise daily
would produce a demonstrable increase in
strength in those muscle groups which were
made to develop active tension during exer-
tion.

Of great practical significance, however, is
the recent work of DeLorme, with heavy re-
sistance exercises for the building of muscle
power. His program was developed during
the war for the purpose of hastening the re-
covery of wounded soldiers. Its value in civil-
ian practice, however, for the restoration of
muscle power following industrial, traffic, and
other injuries is immediately apparent.

According to DeLorme, high-resistance ex-
ercises produce hypertrophy and increased
muscle power in proportion to the resistance
which the muscle must overcome. High-repe-
tition, low-resistance exercises, on the other

*From the Department of Physical Medicine, College of Medical
Evangelists.

hand, increase endurance but do not greatly
enhance muscle power. It is important to de-
velop power first, then to work for endurance.
To produce maximal hypertrophy, the heavi-
est load should be imposed upon the muscle as
it approaches complete contraction, and not
when it is stretched. In the stretched state
muscle has better mechanical advantage, and
fewer fibers can overcome the given resistance
than if the muscle were not in this condition.
This is well illustrated by extension of the
knee from the sitting position. With a weight
attached to the foot, as in the DeLorme
method, the maximum resistance occurs as the
leg approaches the horizontal. Exercise for the
knee flexors may be performed from the
standing position, with a weight attached to
the foot, or by means of a horizontal pull on
a weight suspended over a pulley. The same
principles are applied to other joints.
DeLorme’s heavy resistance program pro-
vides a system of graduated exercise for the
development of muscle power. The patient
exerts his maximum power but once weekly.
The maximum quadriceps power, for ex-
ample, is taken to be the maximum weight in
pounds which can be raised to the point of
complete extension for one time. This maxi-
mum power, or as DeLorme calls it, the one
repetition maximum, is determined once each
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GraPH 1.—The solid lines indicate one repetition maximum; the broken lines, ten repetition
maximum weights.
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week. On the other days of the week no weight
heavier than that which is maximum for ten
repetitions is used. The amount of weight
lifted by the patient at any single extension
during his first week of exercise, is determined
at the time of his initial workout, as follows:
Starting with the weight of the boot and in-
creasing by small amounts, the patient lifts
each weight ten times. That amount of weight
which requires maximum exertion to lift ten
times is thus determined. For the remainder
of the week no weight heavier than this ten
repetition maximum is used. Once each week
the patient makes an attempt to increase this
ten repetition maximum, and when this new
load has been determined, no heavier weight
is employed during the ensuing week. Since
70 to 100 repetitions must be performed in
each workout, the ten repetition maximum
weight is divided up into smaller units, each
of which is lifted ten times so that when the
maximum load has been lifted ten times the

patient will have performed a total of 70 to*

100 contractions.

The patient exercises once daily for five
days each week. Following the determination
of the one and ten repetition maxima on the
fifth day of exercise, there is a rest period of
two days. The newly determined ten repeti-
tion maximum weight is used during the suc-
ceeding week. The following measurements
are recorded once weekly in quadriceps cases:
1. Range of motion; 2. circumference of the
thigh; 3. the one and ten repetition of max-
ima. The graph showing the increase in
muscle power in several types of cases as indi-
cated, illustrates the rapidity with which
muscle power can be developed by the De-
Lorme method.

Heavy resistance exercise is indicated in the
following conditions:
1. Fractures.
2. Synovectomy, meniscectomy, or

Dail-Britt-Hansen—Heavy Resistance Exercises

'patellectomy of the knees.

3. Muscle weakness and limitation
of joint motion due to soft tissue
wounds.

4. Removal of foreign bodies from
joints.

5. Unstable joints, especially knees,
following injury. A

6. Selected cases of poliomyelitis.

Other indications will doubtless become ap-
parent as the method comes into more gen-
eral use.

The following benefits are claimed for
heavy resistance exercises:

1. Increased muscle strength
through hypertrophy of muscle
fibers.

2. Increased range of joint motion.

3. Stimulation of calcification of
bone in fracture cases, it being
understood that the exercise is
not begun until safe union is es-
tablished.

4. Improved patient morale because
there is concrete measurable evi-
dence of improvement.

5. No ill effects are observed from
fatigue or overuse of muscle.

Heavy-resistance, low-repetition exercise,
as developed by DeLorme, is an important
advance in the therapy of muscle and joint
conditions in which lack of muscle power
is a prominent factor.
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