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ABSTRACT

Drop setting is a mode of resistance exercise that
has been historically defined as an immediate
reduction in exercise load after set failure to
allow more repetitions to be completed. The
purpose of the current paper is to posit a modified
conceptualization of drop sets and thus propose
definitions for drop sets and two related concepts:
“‘drop weight” sets and “drop length” sets. This
modified conceptualization stems from the fact
that both the external load and resistance arm
of an exercise create the resistive torque that
ultimately causes set failure (i.e., resistive torque
= external load x resistance arm). Consequently, |
propose that drop sets be defined as: “a reduction
in the resistive torque of an exercise, which
typically occurs immediately after a set is taken
to failure or high level of fatigue, that allows more
repetitions to be completed.” Thus, drop sets can
be implemented by reducing either the external
load or by shortening the resistance arm between
sets. | call the former practice drop weight sets
and the latter practice drop length sets. This new
definition of drop sets broadens the scope of what
a drop set has historically been thought to be, while
definitions for drop weight sets and drop length
sets are subdivisions of the drop set concept. This
re-conceptualization of what a drop set is might
enhance communication about resistance exercise
and diversify the ways that drop sets are prescribed
to increase muscle size and strength.

Keywords: Drop set, Fatigue, Muscle, Nomenclature,
Resistance exercise, Strength

RESISTANCE EXERCISE

Resistance exercise is planned and repeated
muscle contractions against external resistance or
one’s body mass (32). Prescriptions of resistance
exercise can vary in many ways, including training
frequency, volume, intensity (load or resistance),
and equipment used. In traditional resistance
exercise prescriptions (32), an individual performs

a set of repetitions using a given load, rests for
0.5 - 3 minutes, then completes subsequent
sets in this manner. However, more “advanced”
resistance exercise prescriptions also exist (15,
18). These advanced prescriptions typically involve
altering the intensity or volume of exercise within or
between sets. Often, these advanced prescriptions
are implemented to make an individual’'s exercise
session more challenging, enjoyable, effective,
or time-efficient. Drop sets are an example of one
these advanced training prescriptions (15, 18).

DROP SETS DEFINED

Multiple definitions of drop sets exist but they are
broadly similar (Table 1). For example, Schoenfeld
et al. (37) defined drop sets as “taking a set to
muscular failure at a given magnitude of load, and
then immediately reducing the load and performing
as many additional reps as possible”(14). lversen et
al. 2021 (18) defined drop sets as a strategy that
“‘involves performing a traditional set, reducing the
load, and then immediately performing another
set (or multiple sets)” (11). Thus, a drop set might
involve an individual lifting 50 kg on a weight stack
machine for as many repetitions as possible (Set 1),
then immediately reducing the load to 40 kg and
performing as many repetitions as possible (Set 2),
then immediately reducing the load to 30 kg and
performing as many repetitions as possible (Set 3),
and so on. In this example, the only aspect of the
exercise that changes between sets is the external
load or weight being lifted. Similarly, if an individual
is exercising with free weights, they can complete
drop sets by quickly grabbing lighter dumbbells
between sets or by removing weight plates from a
barbell between sets.

BENEFITS OF DROP SETS

Drop sets are prescribed for at least two reasons.
First, they are time efficient. Drop sets decrease the
duration of the inter-set rest interval and thus reduce
the time required to complete exercise sessions
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(10, 35). Reduced time spent time exercising is
important because perceived lack of time is one of
the most reported barriers to exercise participation
(3, 4, 7, 13, 16, 24, 26, 42). Depending on the
number of exercises performed, drop sets can also
constitute an exercise “snack,” as a high volume of
exercise is completed in a short time (12). Because
of the potential for drop sets to overcome perceived
lack of time for exercise, some researchers have
recommended drop sets as a method to increase
participation in resistance exercise in the general
population (18, 32).

A second reason why drop sets are prescribed is
because of their effectiveness. Gains in muscle size
and strength from resistance exercise programs that
implement drop sets are equal to or greater than
from traditional resistance exercise programs, when
both programs are equated for exercise volume (1,
6, 35, 38). Importantly, these gains in muscle size
and strength are achieved within exercise sessions
that are significantly shorter in duration than
exercise sessions in which traditional exercise sets
are performed (6, 10, 35, 38).

For these reasons, drop sets warrant consideration
in resistance exercise prescriptions. To the extent
that future research continues to demonstrate
the effectiveness and time efficiency of drop
sets, their popularity might grow, and they may
be increasingly communicated among athletes,
coaches, students, journalists, and the public. Thus,
a clear understanding of the drop set concept is
becoming increasingly relevant (30, 33, 34).

AIM

In the field of strength and conditioning, there
is growing recognition of a need to re-evaluate
commonly used nomenclature (9, 17, 19, 21, 22,
27, 29, 31, 41, 43-45). This includes exercise
names (19, 27, 29) and words and definitions used
in describing muscle contraction types (9) and
concepts like muscle strength and power (17, 21,

22,36, 41, 43-45). In fact, in their review of drop sets,
Coleman et al. (6) stated “[tlhe method by which
[drop sets] are performed is not clearly defined
in the current literature nor is it universally agreed
upon within the lifting community.” Thus, although
existing definitions for drop sets are broadly similar,
with all definitions characterizing drop sets as an
immediate reduction in load between sets (6, 8, 11,
14,18, 20, 35, 37, 38, 40) (Table 1), such definitions
remain open for debate. Here, my aim is to posit a
re-conceptualization of drop sets (Fig. 1). | suggest
a new definition for drop sets and introduce
definitions for two related concepts: “drop weight”
sets and “drop length” sets.

DROP SETS — REDEFINED

Resistive torque equals the exercise load or
resistance (kg) multiplied by the distance (cm) from
the axis of rotation to where the resistance is placed
upon the exercise participant (i.e., resistance
arm, moment arm, or “moment arm of the resistive
force” (25)). Current definitions for drop sets are
specific to a reduction in the exercise load between
sets and thus do not account for the fact that the
resistive torque of the exercise can also be reduced
by shortening the resistance arm. Thus, | propose
a revised definition of drop sets that accounts for
both possibilities, broadening the scope of what
a drop set is. This definition is based on the fact
that the cause of failure during an exercise set is
the temporary inability of the individual to generate
enough torque to overcome the resistive torque
placed on their body. Thus, | propose that drop sets
be redefined as: “a reduction in the resistive torque
of an exercise, which typically occurs immediately
after a set is taken to failure or high level of fatigue,
that allows more repetitions to be completed”
(Table 1). Failure refers to “momentary failure” as
defined by Steele et al. 2017 (39) as the “[s]et end
point when trainees reach the point where despite
attempting to do so they cannot complete the
concentric portion their current repetition without
deviation from the prescribed form of the exercise.”

Drop Set

Drop Weight Set

Drop Length Set

Figure 1. New conceptualization of drop sets.
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Table 1. Definitions for the concepts “drop set,” “drop weight,” and “drop length.”

Term

Definition

Schoenfeld et al. (37) -
“Drop set”

Goto et al. 2016 (14) -
“Drop set”

Iversen et al. 2021 (18) -
“Drop set”

Fischer et al. 2016 (11) -
“Drop set”

Current paper - “Drop set”

Current paper - “Drop

“taking a set to muscular failure at a given magnitude of load, and then immediately
reducing the load and performing as many additional reps as possible.”

“an exercise protocol, in which resistance exercise is initially performed with a higher
load and then gradually decreased.”

“involves performing a traditional set, reducing the load, and then immediately per-
forming another set (or multiple sets).”

“the performance of a set to [momentary muscular failure] with a given load before
immediately reducing the load and continuing repetitions to subsequent [momentary
muscular failure].”

A reduction in the resistive torque of an exercise, which typically occurs immediately
after a set is taken to failure or high level of fatigue, that allows more repetitions to be
completed.

A drop set that is accomplished by reducing the external load between exercise sets

weight”

Current paper — “Drop
length”

to allow more repetitions to be completed.

A drop set that is accomplished by reducing the resistance arm between exercise sets
to allow more repetitions to be completed.

However, this definition of momentary failure applied
to the drop set concept ought not be specific to
failure that occurs during the concentric phase of
the repetition, because eccentric-only resistance
exercise with drop sets is also possible, and
momentary failure during eccentric-only exercise
would occur during the eccentric phase.

One feature of the newly proposed definition of
drop sets is the subclause: “which typically occurs
immediately after a set taken to failure or high level
of fatigue.” The reason for this subclause is because
the timing of the “drop” and the level of fatigue that
is present prior to the drop do not form the essence
of what a drop set is, though they are typically
features of drop sets. The critical essence of a drop
set is the immediate reduction in resistive torque
that makes the exercise easier. The timing of the
drop and the level of fatigue present at the time of
the drop are secondary, but nevertheless common
and important, features of drop sets. For example,
if an individual stopped one or two repetitions short
of failure, and then reduced the resistive torque to
complete more repetitions, would we not still call
that a drop set? Moreover, if an individual takes 20
seconds to change the resistive torque between
sets rather than one or two seconds, would we still
not also call that a drop set? The presence of this
information in the subclause of the definition also
differs from previous definitions in which “muscular
failure” and “performing as many additional reps as
possible” are central to the definition (37).

DROP WEIGHT AND DROP LENGTH SETS

Distinct terms can then be used to refer to drop
sets that involve reducing the load between sets
versus reducing the resistance arm. | propose that
these concepts be termed “drop weight” and “drop
length,” respectively. | propose that drop weight
be defined as “a drop set that is accomplished by
reducing the external load between exercise sets to
allow more repetitions to be completed.” | propose
that drop length be defined as “a drop set that is
accomplished by reducing the resistance arm
between exercise sets to allow more repetitions to
be completed.”

Examples of drop load sets were given earlier,
and this type of “dropping” is likely already familiar
to many readers. Drop length sets may be less
familiar. The lateral step exercise, sometimes called
the “resisted side step” (2, 23) or “Monster Walk” (5)
(Fig. 2) is an example exercise where drop length
sets might be used. With the lateral step exercise, a
resistance band is placed around the feet, ankles,
knees, or thighs (2, 5, 23). To perform a drop length
set, an individual would use the same resistance
band for all sets but move the band from a body
part that is distal to the axis of rotation (e.g., ankles)
to a body part that is more proximal to the axis of
rotation (e.g., knees or thighs). For example, Set 1
might involve using a medium band at the ankles
and then Set 2 might involve using a medium band
at the knees or thighs. By moving the medium band
from the ankles to the knees or thighs, the individual
reduces the resistive torque and thus makes more
repetitions possible. Drop weight sets can also be
performed with the lateral step exercise by quickly
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A

Figure 2. Lateral step exercise with resistance band as an example of a drop

length set. A: Start position for repetitions performed with the band at the ankles.
B: End position for repetitions performed with the band at the ankles. C: Start po-
sition for repetitions performed with the band at the knees or distal thighs. D: End
position for repetitions performed with the band at the knees or distal thighs. With
this exercise, a drop set can be accomplished by switching to a less-resistant
bands after fatigue occurs (i.e., drop weight). Alternatively, as shown in the photo-
graphs, a drop set can be accomplished by reducing the length of the resistance
arm after fatigue occurs (i.e., drop length). For example, the participant can move
the band from the ankles (A, B) to the knees or upper thighs (C, D) between sets.

switching to a band of a lower resistance between
sets, while keeping that band at the same body
location for all sets. For example, Set 1 might involve
a heavy band at the ankles, Set 2 might involve a
medium band at the ankles, and Set 3 might involve
a light band at the ankles. Thus, the benefit of
acknowledging the possibilities of both drop length
and drop weight sets is that it gives individuals more

options for exercise. For example, if an individual
has access to only one exercise band, then a drop
load set would not be possible, but a drop length
set would be possible.

Shortening the resistance arm is also possible for
many other exercises, particularly for exercises that
involve positioning a strap or band along the limbs.
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For example, the arm lateral raise, hip abduction,
and hip extension exercises can all be performed
with resistance bands or straps secured at various
locations along the limbs. For each of these
exercises, the position of the band or strap can
be moved proximally between sets to reduce the
resistive torque and thus make the exercise easier
at a given load or resistance.

An example of a drop length set that involves only
the resistance of one’s body mass is the push-up.
The resistance arm of the push-up can be shortened
between sets by changing the axis of rotation from
the feet to the knees (i.e., knee push-ups). The
abdominal leg lift is another example. Whether
performed lying prone on the floor or positioned
upright in a dip-leg raise rack, individuals can
perform Set 1 with their legs full extended (i.e., leg
raises) and then after failure occurs, they shorten
the resistance arm for Set 2 by bending the knees to
90 degrees to complete more repetitions in the form
of knee raises.

ADDITIONAL CONSIDERATIONS FOR DROP
LENGTH SETS

Because drop length sets involve altering the
location of where the resistance is applied to the
body, this will likely change the muscle activity
profile between sets in a way that differs from
drop weight sets. For example, with the lateral
step exercise, muscle activity of tensor fascia lata,
gluteus medius, and gluteus maximus are greater
when the resistance band is positioned around the
knees or thighs (i.e., shorter resistance arm) than
when the resistance band is positioned around the
ankles or feet (i.e., longer resistance arm) (5, 23).
Also, with an exercise like the lateral step, changes
in body posture that do not involve changing
where the resistance is applied will also alter the
resistance arm, and this is presumably why activity
of lower-limb muscles during the lateral step differs
depending on whether the exercise is performed
from a standing or squatting posture (2). Thus, if a
drop length set for a particular exercise changes the
mechanics of an exercise in a way that drastically
alters the muscle activity profile of that exercise,
then perhaps this constitutes a conceptualization of
a completely different exercise and a superset (18)
rather than a drop length set for a given exercise.

Also, exercise technology is a key factor in
determining the extent to which altering the
resistance arm is feasible between sets. For

example, though some models of the pec deck
machine might not make adjusting the point of
application of the resistance from the hands to
the elbow comfortable or possible, such issues
are resolvable with new designs of machines.
This is also true for exercises in which a band or
strap around a certain part of a limb might cause
discomfort and thus be avoided. The history of
resistance exercise equipment illustrates that such
issues are eventually addressed by inventors (28).
Thus, the principle of shortening the resistance arm
to reduce the resistive torque applies irrespective
of whether technologies currently exist to allow
for feasible implementation of drop length sets.
Redefining drop sets as a reduction in the resistive
torque might motivate future efforts to engineer
exercise equipment that allows for both drop weight
sets and drop length sets to be performed safely,
feasibly, and effectively.

CONCLUSION

The purpose of this paper has been to put forward
a revised definition for the drop set concept.
Currently, drop sets are defined as an immediate
reduction in exercise load after reaching set failure
to allow for more repetitions to be completed. This
definition does not account for the fact that exercise
load is not the only component of resistive torque.
Resistive torque can also be reduced between sets
by shortening the resistance arm. Thus, | posited
the following definition for drop sets: “a reduction in
the resistive torque of an exercise, which typically
occurs immediately after a set is taken to failure or
high level of fatigue, that allows more repetitions to
be completed.” | then provided definitions for the
concepts of “drop weight” sets and “drop length”
sets, with the former referring to drop sets that occur
via load or weight reduction and the latter referring to
drop sets that occur via shortening of the resistance
arm. This re-conceptualization of what a drop set
is might enhance communication about resistance
exercise, and it might cause reflection about the
diverse ways that drop sets can be prescribed for
increasing muscle size and strength.
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