ResearchGate

See discussions, stats, and author profiles for this publication at:

Can Drop Set Training Enhance Muscle Growth?

Article /i Strength and conditioning journal - December 2017

DOI: 10.1519/SSC.0000000000000366

CITATIONS READS
0 11
2 authors:

City University of New York City - Lehman Col... & Victoria University Melbourne

136 PUBLICATIONS 1,379 CITATIONS 12 PUBLICATIONS 6 CITATIONS

SEE PROFILE SEE PROFILE

Some of the authors of this publication are also working on these related projects:

AVALIAGAO INDIRETA DA FORGA DOS MUSCULOS DO CORE EM INICIANTES DE ACADEMIA (Evaluation

of core muscles strength in beginners of the resistance training)_2015

Project

Project Active Aging

All content following this page was uploaded by on 31 December 2017.

The user has requested enhancement of the downloaded file.


https://www.researchgate.net/publication/322133680_Can_Drop_Set_Training_Enhance_Muscle_Growth?enrichId=rgreq-08fad2f29b8075f36dc4b74532784914-XXX&enrichSource=Y292ZXJQYWdlOzMyMjEzMzY4MDtBUzo1Nzc2MjczNTE3ODU0NzJAMTUxNDcyODUwMDEwNg%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/322133680_Can_Drop_Set_Training_Enhance_Muscle_Growth?enrichId=rgreq-08fad2f29b8075f36dc4b74532784914-XXX&enrichSource=Y292ZXJQYWdlOzMyMjEzMzY4MDtBUzo1Nzc2MjczNTE3ODU0NzJAMTUxNDcyODUwMDEwNg%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/AVALIACAO-INDIRETA-DA-FORCA-DOS-MUSCULOS-DO-CORE-EM-INICIANTES-DE-ACADEMIA-Evaluation-of-core-muscles-strength-in-beginners-of-the-resistance-training-2015?enrichId=rgreq-08fad2f29b8075f36dc4b74532784914-XXX&enrichSource=Y292ZXJQYWdlOzMyMjEzMzY4MDtBUzo1Nzc2MjczNTE3ODU0NzJAMTUxNDcyODUwMDEwNg%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Active-Aging-2?enrichId=rgreq-08fad2f29b8075f36dc4b74532784914-XXX&enrichSource=Y292ZXJQYWdlOzMyMjEzMzY4MDtBUzo1Nzc2MjczNTE3ODU0NzJAMTUxNDcyODUwMDEwNg%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-08fad2f29b8075f36dc4b74532784914-XXX&enrichSource=Y292ZXJQYWdlOzMyMjEzMzY4MDtBUzo1Nzc2MjczNTE3ODU0NzJAMTUxNDcyODUwMDEwNg%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Brad_Schoenfeld?enrichId=rgreq-08fad2f29b8075f36dc4b74532784914-XXX&enrichSource=Y292ZXJQYWdlOzMyMjEzMzY4MDtBUzo1Nzc2MjczNTE3ODU0NzJAMTUxNDcyODUwMDEwNg%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Brad_Schoenfeld?enrichId=rgreq-08fad2f29b8075f36dc4b74532784914-XXX&enrichSource=Y292ZXJQYWdlOzMyMjEzMzY4MDtBUzo1Nzc2MjczNTE3ODU0NzJAMTUxNDcyODUwMDEwNg%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/City_University_of_New_York_City-Lehman_College?enrichId=rgreq-08fad2f29b8075f36dc4b74532784914-XXX&enrichSource=Y292ZXJQYWdlOzMyMjEzMzY4MDtBUzo1Nzc2MjczNTE3ODU0NzJAMTUxNDcyODUwMDEwNg%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Brad_Schoenfeld?enrichId=rgreq-08fad2f29b8075f36dc4b74532784914-XXX&enrichSource=Y292ZXJQYWdlOzMyMjEzMzY4MDtBUzo1Nzc2MjczNTE3ODU0NzJAMTUxNDcyODUwMDEwNg%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Jozo_Grgic3?enrichId=rgreq-08fad2f29b8075f36dc4b74532784914-XXX&enrichSource=Y292ZXJQYWdlOzMyMjEzMzY4MDtBUzo1Nzc2MjczNTE3ODU0NzJAMTUxNDcyODUwMDEwNg%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Jozo_Grgic3?enrichId=rgreq-08fad2f29b8075f36dc4b74532784914-XXX&enrichSource=Y292ZXJQYWdlOzMyMjEzMzY4MDtBUzo1Nzc2MjczNTE3ODU0NzJAMTUxNDcyODUwMDEwNg%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Victoria_University_Melbourne?enrichId=rgreq-08fad2f29b8075f36dc4b74532784914-XXX&enrichSource=Y292ZXJQYWdlOzMyMjEzMzY4MDtBUzo1Nzc2MjczNTE3ODU0NzJAMTUxNDcyODUwMDEwNg%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Jozo_Grgic3?enrichId=rgreq-08fad2f29b8075f36dc4b74532784914-XXX&enrichSource=Y292ZXJQYWdlOzMyMjEzMzY4MDtBUzo1Nzc2MjczNTE3ODU0NzJAMTUxNDcyODUwMDEwNg%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Brad_Schoenfeld?enrichId=rgreq-08fad2f29b8075f36dc4b74532784914-XXX&enrichSource=Y292ZXJQYWdlOzMyMjEzMzY4MDtBUzo1Nzc2MjczNTE3ODU0NzJAMTUxNDcyODUwMDEwNg%3D%3D&el=1_x_10&_esc=publicationCoverPdf

STRENGTH AND CONDITIONING JOURNAL Publish Ahead of Print
DOI: 10.1519/SSC.0000000000000366

Can drop set training enhance muscle growth?
*Brad Schoenfeld®
Jozo Grgic?

!Department of Health Sciences, Lehman College, Bronx, NY, USA

?|nstitute of Sport, Exercise and Active Living (ISEAL), Victoria University, Melbourne,
Australia

* Corresponding author

Brad Jon Schoenfeld, PhD, CSCS, CSPS, FNSCA

Lehman College

Bronx, NY UNITED STATES


kayus
Highlight

kayus
Highlight


Abstract
Some researchers have postulated that trainingiszutar failure is obligatory for maximizing
muscle hypertrophy. This has to the speculatiohdh@p set training may be an effective
strategy to more fully fatigue the musculature andurn, enhance muscular adaptations. Herein
we review the evidence on the topic.

Some researchers have postulated that trainingricenitric muscular failure is
obligatory for maximizing exercise-induced muscypértrophy (20). Muscular failure can be
operationally defined as “the point during a resise exercise set when the muscles can no
longer produce sufficient force to control a givead” (20). Hypothetically, taking sets to
failure should engage the full spectrum of higre#iivold motor units (20), which have been
shown to have the greatest hypertrophic potertial (

However, muscles are not completely fatigued apthiet of concentric muscular failure
as they are still capable of producing force atdoimads. Therefore, some have speculated that
drop sets (also known as descending sets or breakskets), may be an effective strategy to
more fully fatigue the musculature and, in turrhamce muscular adaptations (15). Drop sets are
carried out by taking a set to muscular failura gtven magnitude of load, and then immediately
reducing the load and performing as many additiosag as possible. Generally, loads are
reduced by 20-25% in drop set training (2-4), aljfothere are no defined guidelines in this
regard and thus many possibilities exist with resge practical implementation. Conceivably,
this technigue may heighten muscular growth by antlygreater motor unit fatigue (20).
Moreover, the increased time under load (TUL) assed with drop sets elevates metabolic
stress and ischemia (6), which have been implicasetiechanisms that drive the hypertrophic
response (16). Multiple drop sets can be perfortoedduce even greater levels of fatigue and

metabolic stress, and hence potentially furtheaanb anabolism.
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Initial research into drop sets focused on theteptal to alter the post-exercise
hormonal environment. Goto et al. (6) showed thatibclusion of a low-intensity set (50% of 1
repetition maximum [RM]) immediately following p@rimance of 5 high-intensity sets of leg
extensions at 90% 1 RM produced a significanthatgeacute growth hormone spike compared
to the protocol performed without a drop set. Whipking growth hormone levels has been
touted by some as a prominent driver of muscle trpmecent research calls into question the
hypertrophic benefits of elevated post-exercisertomal levels (18). Thus, the practical
applications of these results are unfounded comugmuscular development:.

Follow-up work by the same lab sought to providgght into the long-term effects of
drop sets on muscular adaptations (7). Recrealjomained men were recruited to perform a 2
day-per-week hypertrophy-type resistance trainirmgam for 6 weeks consisting of 3 sets of
the leg press and leg extension. In this initiadgeh all participants showed an approximately 4%
increase in muscle cross sectional area (CSA)edfiigh as determined by magnetic resonance
imaging (MRI). The subjects were then randomizegdrform either a basic strength-type
routine (5 sets at 90% 1RM) or the same routiné e inclusion of a lower load drop set.

After an additional 4 weeks of training in this men, the drop set group experienced a ~2%
increase in CSA of the thigh. In contrast, the grparforming the strength-type training routine
showed a ~0.5% decrease in thigh CSA. A limitabbthe study was that it did not control for
total training volume. Given that there is a walledmented dose-response relationship between
resistance training volume and muscle hypertrod®y, (this leaves open the possibility that the
greater muscle protein accretion associated wélp#rformance of drop sets was caused by an
associated increase in training volume as oppasadyt direct mechanistic benefit of drop set

training.
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Ou seja, o aumento do volume de treino ao aplicar o dropset pode ser outro fator que leva aos maiores benéfícios com a utilização desse método.


Fisher et al. (4) sought to assess body compositianges from drop sets by
randomizing resistance-trained individuals to ohthee different conditions: (i) a group that
performed a single set of 8-12 RM, (ii) a groupt th@formed the same single-set routine with a
drop set carried out using a 30% reduction of tiitgai training load, and (iii) a group that
performed the routine at 4 RM then performed a todop set with load decrements of 20% on
successive series. Training was carried out twieekly for 12 weeks. Although exercises
targeting all the major muscle groups were incluitbegbich session, drop sets were only
performed for the lateral pulldown, chest press, leg press. Results showed no significant
differences between conditions in changes in f-fmass despite a greater volume performed
by the drop set group. While the findings wouldmsée indicate no benefit to the use of drop
sets, it should be noted that measurement of éat+frass was assessed by air displacement
plethysmography (i.e. BodPod), which is not spediiskeletal muscle as it includes all non-fat
components (i.e. bone, body water, etc.). Moreawdrjtional status was not monitored, further
confounding results.

Several studies have investigated the effectsayf dets on hypertrophy compared to
traditional training while attempting to equate fbe volume of training between groups.
Employing a within-subject design, Angleri et &) €compared the hypertrophic response of a
lower-body drop set protocol to a traditional resmige training protocol in resistance-trained
men with conditions equalized to total trainingwok (sets x repetitions x load). Training was
carried out using the leg press and leg extensiercese at 75% of 1 RM for 12 weeks. One leg
performed the 3-5 sets of the routine in a tradaldashion with 2 minutes rest between sets
whereas the contralateral leg performed the saotensowhile employing up to 2 drop sets

using sequential decrements in load of 20% 1RM.dlerultrasound testing showed that both


kayus
Highlight

kayus
Highlight

kayus
Highlight

kayus
Highlight

kayus
Highlight

kayus
Highlight

kayus
Highlight

kayus
Highlight


the drop set and traditional training groups sigaiitly increased quadriceps CSA (7.8% and
[7:6%; respectively), with 'no differences found beéw groups. However, when using such a

design, possible cross education effects also ¢drendisregarded; albeit, this seems more
relevant from a muscular strength than a hyperygdéindpoint (12).

In a study specific to upper body exercise, Fin&le(3) randomized 16 recreationally
trained young men to perform triceps pushdownsgusither a single 12 RM set with 3
consecutive reductions in the load of 20% or aitiathl resistance training protocol consisting

of 3 sets of 12 RM with 90 seconds rest between $ehining was carried out twice per week

for 6 weeks under volume equated conditionsy MUSEA as'assessed by MRIWas Virttially
double that when employing drop sets comparedttaditional straight-set protocol (10.0% vs.

(511%); Although the findings did not reach statistisignificance (possibly due to the low
statistical power of the study), effects size d#feces favored the drop set group (effect size
difference of 0.26), suggesting a modest but, fagpnactical standpoint, potentially meaningful
hypertrophic benefit for drop set training.

More recently, Ozaki et al. (14) compared droptisehing to resistance training
protocols involving differing intensities of loadntrained men participated in a within-subject
design whereby their arms were randomly assigngeitimrm elbow flexion exercise with either
heavy-load resistance training with a 3-minute mgstrval (80% 1 RM), light-load resistance
training with a 90 second rest interval (30% 1 RV single set at 80% 1 RM followed by 4
drop sets at 65%, 50%, 40% and 30% 1 RM. Totatitigivolume was significantly greater in

the light load condition versus the drop set araviidoad conditions. MRI'showed that elbow
flexor CSA increased similarly in all groups oveeB-week study period.

Copyright © 2017 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
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Individuals commonly report a lack of time as arlesuto participating in resistance
training (8). In this regard, drop sets might bgdat value as both Okazaki et al. (14), and Fink
et al. (3) reported that the groups that used dedpreduced their training time by more than
half compared to the group that trained with tiad#l resistance training methods. These
findings indicate that robust gains in muscle n@ssbe achieved with limited training time by
incorporating drop set training into program design

Practical Applications

Drop sets present an intriguing strategy to enhassistance training-induced muscular
gains as the combination of higher muscle activagiod increased metabolic stress provide a
sound rationale to enhance anabolism via a divaarsg of mechanistic factors (17). However,
the current literature is equivocal as to whetliepdset training provides an additive
hypertrophic benefit to performing traditional riaince training with straight sets, at least when
(total training volume'is equated betWieén conditidnsreover, the studies to date have
considerable heterogeneity in their designs andr#ireing status of subjects. Thus, more
research is needed in this area to draw more tigérdéonclusions as to the relevance of drop set
use for muscle growth.

It can be hypothesized that drop sets may confeetisophic benefits by preferentially
stimulating the growth of type | muscle fibers. Tew-twitch nature of these fibers makes
them “endurance-oriented” resulting in a higheigia¢ threshold. Greater TUL might be
necessary to induce a hypertrophy response inltypescle fibers, as studies that used resistance

training programs with very short set durationsorépo hypertrophy in these fibers (10). In

contrast, studies that employ a training prograth aigreater TUL report substantial type |
(muscle fiber hypertrophy (11,13). Hence, the gre@tJL provided during drop set training

Copyright © 2017 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
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would plausibly stimulate these fibers to a gredegree than traditional training alone. Whether
such fiber type specific adaptations actually odgowpractice during drop set training and, if so,
how this phenomenon might affect whole muscle hypphy over time remains to be
determined.

Drop sets would seem to be most appropriate whaaded in the hypertrophy or
muscular endurance phase of a periodized progtasclear that drop sets provide an effective
means to increase training volume without subsafintincreasing the duration of a workout.
Given the well-established dose-response relatipristween resistance training volume and
hypertrophy (19), this has important implications fihaximizing the hypertrophic response.
Adding a drop set or double drop set to the laisbkan exercise for a given muscle group is a
feasible strategy for accomplishing this goal whieping total session duration shorter
compared to simply employing additional straightsMoreover, substituting traditional sets
with drop sets on a volume-equated basis subsiigntauces total resistance training duration
of & given session witholit compromisingifitiscle ghowwhus, drop sets can be considered a
viable training approach for those with limited éino exercise. Table 1 summarizes

recommendations for training variables when usirg et training.

***|nsert Table 1 about herex**

The continuous use of drop sets may be detrimental time. Chronic hormonal
alterations have been associated with repeatealhinig to muscular failure, including decreases
in resting levels of insulin-like growth factor-h@an attenuation of testosterone concentrations

(9). These outcomes have been hypothesized taasethe potential for overtraining and
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psychological burnout (5), which in turn may implaypertrophic adaptations. Given that drop

sets are highly taxing to the neuromuscular sy$tem repeated bouts of training to muscular

failure, persistent, excessive use would conceywhbighten the risk of overtraining. The

threshold for the use of drop sets invariably Wélspecific to the individual and programming

must take into account both genetic and environaléattors.

Table 1. Drop-set recommendations for muscular hypertrophy

Training Recommendation
variable
L oad Load is commonly reduced by 20-25% with each deog.(@ 10RM squat at 120 kg

would be reduced by 24 to 30 kg after achievinlyfaiat the target load). Larger or
smaller drops in load can also be employed. Lagdagtions, such as 60-70%
would probably make it difficult to maximize perigtal fatigue. In contrast, smaller
reductions in load, such as 5-10% will reduce thialtamount of repetitions that

can be performed.

Rest intervals

The rest interval should be minimal, just enougtetio reduce the load and

position the exerciser into the starting positionthe next set.

Training volume

Most commonly, one, two or three drops in loadaarployed. It remains unclear if

there is any benefit to using more than three dnopsad.

Tempo

Both slower and faster tempos can be used (1 éz@sls on the concentric and
eccentric actions). It needs to be consideredvitiat slow tempos (>4 seconds) will

significantly reduce the number of repetitions te be performed and thus,
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reduce the total volume load.

Exercise Both multi-joint and single-joint exercise can sed; however, from a practical
selection perspective, single-joint exercises are preferesgecially for individuals training

without a training partner/personal trainer.

Frequency Drop set technique can be used multiple times tifrout a training week; however,

it might be that a continuous use of this technicae potentiate overtraining.
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