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A B S T R A C T

THE FORCE-VELOCITY RELATION-
SHIP IS USED TO EVALUATE THE
MAXIMAL CAPACITIES OF ACTIVE
MUSCLES TO PRODUCE FORCE,
VELOCITY, AND POWER. THE
LOAD-VELOCITY RELATIONSHIP
HAS ALSO BEEN USED TO PRE-
DICT THE 1 REPETITION MAXIMUM
(1RM) AND, CONSEQUENTLY, THE
RELATIVE LOADS (%1RM). THE
2-POINT METHOD HAS RECENTLY
EMERGED AS A QUICK AND
FATIGUE-FREE PROCEDURE FOR
THE ASSESSMENT OF BOTH THE
FORCE-VELOCITY AND LOAD-

VELOCITY RELATIONSHIPS. THIS
ARTICLE SUMMARIZES THE RE-
SULTS OF PREVIOUS STUDIES
THAT HAVE EXPLORED THE FEA-
SIBILITY OF THE 2-POINT METHOD
AND PROVIDES PRACTICAL REC-
OMMENDATIONS FOR ITS APPLI-
CATION BY STRENGTH AND
CONDITIONING PROFESSIONALS.

INTRODUCTION

T
he force-velocity (F-V) and
load-velocity (L-V) relation-
ships have received the atten-

tion of the scientific community for
a long time (38,55). More recently,
the proliferation of affordable sport
technology has allowed strength and
conditioning professionals to routinely

evaluate these relationships in various
movement tasks (1,3). The F-V rela-
tionship provides a higher informa-
tional value than routinely applied
tests typically conducted under a single
mechanical condition because it allows
to discern among different muscle
mechanical capacities (23,37). How-
ever, the L-V relationship has been
used to predict the 1 repetition maxi-
mum (1RM) (14,17,24,31). Therefore,
the individual assessment of the F-V
and L-V relationships is highly
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recommended to be used for prescrib-
ing and implementing effective individ-
ualized resistance training programs.
However, both relationships have been
obtained from different mechanical
conditions that made the related pro-
cedures not only long lasting but also
prone to fatigue. Therefore, the objec-
tive of this article is to present the
2-point method (i.e., the method based
on tests performed under only 2 loads
or 2 velocities) as a quick and fatigue-
free procedure able to reliably and
accurately determine both F-V and
L-V relationships. We will discuss the
theoretical basis and the most impor-
tant methodological issues related to
the application of the 2-point method
for obtaining reliable and valid F-Vand
L-V relationships.

THEORETICAL BASIS

FORCE-VELOCITY RELATIONSHIP
AND ITS PARAMETERS
It is generally accepted that muscles
have distinctive mechanical capacities
that allow them to produce maximal
levels of force (F0), velocity (V0), and
power (P0) (27). The main limitation of
the standard testing procedures
conducted under a single mechanical
condition (e.g., a vertical jump per-
formed against a preselected load) is
that their single outcomes do not allow
for distinguishing among different
mechanical capacities of the muscles
(27). It should be noted that the force,
velocity, and power outputs obtained
under a single load are interdependent
(i.e., higher force outputs inevitably
produce a higher velocity and, conse-
quently, higher power outputs) (13,27).
However, an important characteristic
of the F-V approach is that F0 and V0

are independent of each other because
a higher F0 does not necessarily imply
a higher V0. A number of studies have
revealed that the parameters of the typ-
ically linear F-V relationship (i.e., F0,
V0, a, and P0) are reliable and at least
moderately valid (9,13,15,28,53).
Briefly, to obtain the F-V relationship
parameters, the force and velocity data
collected from a functional movement
(e.g., jumping, cycling, lifting, running,

pushing, etc.) conducted under 2 or
more loading or velocity conditions
provide a line that determines the fol-
lowing F-V equation: F(V) 5 F0 2 aV,
in which F0 represents the force inter-
cept (i.e., force at zero velocity) and a is
the slope of the F-V relationship
(27,48). The maximum velocity (V0;
velocity at zero force) corresponds to
F0/a. Finally, because of the high line-
arity of the F-V relationship, P0 can be
calculated as P0 5 F0$V0/4. Therefore,
the F-V relationship should be recom-
mended for the routine testing of mus-
cle function because it provides higher
informational value than the standard
test conducted under a single mechan-
ical condition (27,28,48).

The F-V relationship parameters have
been used to gain a deeper insight into
different issues related to muscle func-
tion, rehabilitation, injury prevention,
and sport performance. Specifically, it
has been shown that F-V relationship
parameters (i.e., F0, V0, a, and P0) may
distinguish between individuals of dif-
ferent physical fitness levels (10) and
age (56), as well as between athletes
of different disciplines (22). The F-V
profile may also partly explain
between-subjects differences in bilat-
eral deficit during ballistic lower limb
push-off (49). Finally, there may be
a subject-specific optimum balance
between F0 and V0 capacities (i.e., the
F-V slope), which maximizes ballistic
performance for a given value of P0
(32,33,46). Therefore, the training pro-
grams should target a minimization of
the F-V imbalance (37). Taken collec-
tively, these results highlight the
importance of the F-V relationship
assessment not only for basic research
in various fields of human movement
science but also for better prescription
and monitoring of resistance training
programs by strength and conditioning
practitioners.

LOAD-VELOCITY RELATIONSHIP
AND 1 REPETITION MAXIMUM
The 1RM is one of the most common
measurements used by strength and
conditioning professionals either for
assessing the effects of training
procedures or for prescribing specific

relative loads (i.e., %1RM) (8,52). How-
ever, the direct determination of the
1RM typically involves a number of
limitations, such as being prone to
fatigue and injuries, being time-
consuming and impractical for large
groups of subjects, whereas 1RM value
can change quickly as a consequence of
training. To solve these problems,
several indirect methods have been
proposed to predict the 1RM. The pre-
diction of the 1RM through the L-V
relationship has attracted considerable
attention over recent years
(24,31,34,36). The L-V relationship, in-
terpreted as the relationship between
the %1RM and movement velocity,
has been explored in a variety of resis-
tance training exercises such as the
bench press, bench pull, pull-up, squat,
or leg press (7,17,24,39,50,51). The
strong and approximately linear L-V
relationship observed in the cited stud-
ies motivated a proposal for general-
ized group equations to predict the %
1RM from the recorded velocity out-
put (7,17,24,39,50,51). Specifically, the
proposed equations enable an estima-
tion of 1RM and %1RM from a single
repetition conducted against a given
load provided that it is performed at
maximal velocity (23,24).

The information presented above sug-
gests that testing the movement veloc-
ity is a safe and time-saving method of
predicting the 1RM. However, gener-
alized group equations are associated
with at least 4 important drawbacks
that limit their use in practice. First,
an independent generalized group
equation would be required for each
exercise because the L-V relationship
is inevitably exercise-specific (7,50).
Second, although the differences in
the L-V relationship between different
exercises may be caused by the differ-
ences in the velocity of the 1RM,
recent studies have shown that the
inclusion of the stretch-shortening
cycle significantly increases the veloc-
ity associated to each %1RM com-
pared with the concentric-only
execution (17,40,42). Third, a system-
atic bias in the velocity outputs
may exist between different devices
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