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ABSTRACT

The effects of 4 types of resistance strength training on con-
centric strength and thigh girth in young women were com-
pared. The 4 treatment groups were concentric-only (Conc,
n = 12), eccentric-only (Eccn, n = 10), conventional (Conv,
n = 8), and supramaximal eccentric training (SmET, n = 8).
Another group of subjects did not train and served as controls
(n =10). Subjects trained on a knee extension Schnell machine
twice weekly for 8 weeks, performing 3 sets of 10 reps with
a starting load of 65% of 1-RM. The load was increased by
5% every 2 weeks. ANCOVA indicated that SmET and Conv
improved significantly (p < 0.05) in relative (1-RM/body
weight) dynamic strength when compared with initial
strength levels. Similar though not statistically significant
trends were observed for Conc and Eccn. However, none of
the differences among the 4 training groups were significant.
There was no change in thigh girth in any of the training
groups.

Key Words: eccentric, supramaximal, girth, knee exten-
sion, sample size

Introduction

The characteristics of eccentric muscle work in compar-
ison with concentric muscle work have been well docu-
mented. Differences include the generation of greater
maximal muscular force in eccentric than in concentric
contractions at comparable velocities (1, 19, 22). This
peculiarity has directed some investigators to explore
the potential benefits of eccentric exercise as an alterna-
tive for strength training.

Based on the findings that greater maximal tension
can be developed during eccentric than during concen-
tric contractions (1, 19, 22), a concept of supramaximal
eccentric training (SmET) may be suggested. It refers
to training with loads greater than 1-RM, that is, execu-
tion of eccentric muscle contractions against resistance
higher than can be overcome by a concentric contrac-
tion, thus producing a more intense stimulus.

Johnson et al. (20, 21) were the first to introduce
this training method. They recommended that SmET
be performed with loads not higher than 130% of 1-
RM. Such loads were subsequently employed by Hak-
kinen et al. (11, 12, 13, 15) in a series of studies using
combined concentric and eccentric muscle training.
However, no study has been found in which the effec-
tiveness of SmET was concurrently compared with
conventional training, with only eccentric training, or
with only concentric training. Such comparisons are
needed to quantify the possible relative advantage of
training with SmET.

The purpose of this study was to evaluate the
effect of strength training with 4 types of muscle con-
tractions on the knee extensor muscles in women: con-
ventional (Conv), supramaximal eccentric (SmET),
only concentric (Conc), and only eccentric (Eccn). A
secondary purpose was to evaluate the effects of train-
ing on thigh girth in women.

Methods

Subjects

Sixty female physical education students with a mean
age of 21.1 yrs (SD = 1.7 yrs, range 18-25) took part
in this study. Consent for participation was obtained
from all subjects after they were informed of the pur-
pose and nature of the study. None of the students
had any previous experience with heavy resistance
training. Twelve subjects were randomly assigned to
each of the 4 experimental groups and to a control
group. Subject characteristics are specified in Table 1.
During the experiment 12 subjects dropped out, 4 from
the SmET group, 4 from the Conv group, 2 from the
Eccn group, and 2 from the control group. None of the
dropouts were related to the treatment. The means of
the pretest measurements of the dropouts did not differ
significantly from those of the other subjects.

Treatments
The experimental groups trained the knee extensors
in the upright sitting position through a range of mo-
tion from 90° of flexion to full extension. Training ses-
sions were conducted twice a week for 8 weeks
according to the following protocols:

Conventional group (Conv) subjects performed 3
sets of 10 reps using both legs simultaneously with a
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