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ABSTRACT INTRODUCTION

Row, BS, Knutzen, KM, and Skogstrg, NJ. Regulating explosive eclines in muscular strength and power are related
resistance training intensity usig the rating of perceived exertion. to functional limitations and physical disabilities in

J Strength Cond Res 26(3): 664-671, 2012—Explosive re- older adults (2,12,35,42). Muscle power has been

found to be more strongly related to mobility
function in older adults than strength, making it a central focus
for exercise interventions (1,12,42). Muscle power in older
) i ) adults is positively affected by resistance training (RT)
evaluate whether the rating of perceived exertion (RPE) scale (3,9,19,22,33), but even more so by explosive resistance
would predict a broad range of ERT intensities on the leg press training (ERT) that includes an attempt to move the load
with older adults. If successful, then a load-RPE relationship could apidly (20,29,32). Explosive resistance training using high-
be used to regulate the intensity of training loads for ERT with older jntensity loads $ 70% 1 repetiton maximum [1RM])
adults, allowing the elimination of maximal strength testing. Twenty- improves muscle power to a greater degree than traditional
one older adults ( (slow) RT, while resulting in equal improvements in muscle
strength (5,10,41) and functional performance (5,21,31) than
traditional RT at the same intensity.

Both high- and low-intensity ERT loads have been found to
be useful in training older adults. High-intensity ERT (80% 1RM)
improves strength to a greater degree than low intensity ERT
(20 and 50% 1RM), with equal improvements in power (7). On
the other hand, low-intensity (40% 1RM) ERT is more related
to balance function in older adi$, and low-intensity ERT (20%
1RM) resulted in more signibcant improvements in balance
function in older adults than ERT using high-intensity loads (32).

leg press. For example, high-intensity loads (70-90% 1RM) that  Allowing people doing RT to self-select their own training
would elicit both strength and power gains when used with ERT  |oads could afford them a feeling of autonomy in their own RT
aligned with an RPE of 14-16. Lighter loads that may be useful

for training for power, but not strength ,(70% 1RM), were

identied with RPE scores of 13 and lower. The load-RPE

relationship may simplify the regulation of intensity of ERT with

older adults on the leg press, where the exercising older adult

could be guided to select loads according to their RPE.

sistance training (ERT) improveslder adults’ strength and power,
and methods to make this form of training more accessible and
useful to older adults are needed. The purpose of this study was to
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functional capacity in older adults and that self-selection of
loads has limitations, there is a need for methods that allow
the trainer and the exercising older adult to reliably identify
the intended load for training. Typically, load selection for
ERT is done with maximal strength testing (34,40) or
predicted maximum strength testing (44), so that the training
load can be selected as a %1RM. A simpler process for
regulating ERT that could eliminate the need for 1RM testing
with older adults (15) may encourage broader implementa-
tion of ERT among trainers and older adults. A potential



RPE and Explosive Resistance Training Intensity

ABLE 2. The mean %1RM (and 95% CI) within each range of loads relative to maximum strength, the number of subjec

who achieved a load within this range, and the corresponding mean RPE for this load are presented.*

No. Mean load within

%1RM subjects this range (%1RM) Mean RPE for this load
30-39% 13 34.9 (SD 3.0) (Cl, 33.1-36.8) 8.4 (SD 1.9) (ClI, 7.5-9.6)
40-49% 18 44.0 (SD 2.2) (Cl, 42.9-45.1) 9.2 (SD 2.2) (CI, 8.1-10.3)
50-59% 20 52.1 (SD 2.2) (Cl, 51.1-53.4) 10.5 (SD 2.2) (Cl, 9.4-11.5)
60—69% 20 63.0 (SD 1.9) (Cl, 62.1-63.8) 12.5 (SD 1.8) (ClI, 11.7-13.3)
70-79% 20 73.9 (SD 2.1) (ClI, 73.0-74.9) 14.0 (SD 2.5) (Cl, 12.8-15.1)
80-89% 15 83.3 (SD 2.5) (CI, 81.9-84.6) 15.7 (SD 2.3) (Cl, 14.4-16.9)
90-100% 9 92.7 (SD 1.9) (ClI, 91.2-94.2) 17.0 (SD 1.2) (Cl, 16.1-17.9)

*Cl = con dence interval; RPE = rating of perceived exertion; %1RM = percent 1 repetition maximum.
t1f a subject achieved more than one load within a given range, only the lowest load was included in the analysis.

analysis, including both menn(= 12) and women f = 9). possible for the subject to lift (e.g., if the subject rated a load
Subjects® height and weight were measured, and RTof 130% BW as a 19 on the Borg RPE scale, then a load of
experience (in years) was obtained in an interview (Table 1). 140% BW was not attempted). Therefore, subsequent data
R’ 5 'l}l . analysis included only loads in the range of 60D140% BW, as

In the brst testing session (session 1), the subjects werdN€Se loads were completed by most of the subjects.
instructed on how to perform the concentric component of ~ Puring session 1, 9 loads were tested in randomized order,

a seated leg press exercise rapidly while avoiding locking the with the exception that the Prst load was selected to be within
knees. During a familiarization phase of session 1, the subjectdh® warm-up range (60990% BW), so that it would not be so
were trained to push a warm-up load (of 60D90% BW) as fast heavy that a subject could potentially be unable to lift it.
as they felt they safely could, without the foot plate Rying Subjects performed 4b5 repetitions at each load presented.
away from their feet. To achieve this, the speed was gradually During the set of 4D5 repetitions, the subjectsO velocity was
increased, beginning with a slow repetition and ending in 4 or increased with each repetition until the last couple of
5 repetitions with the bnal repetition being OOas fast as yoepetitions were conducted OQas fast as safely possibleOO (8).
safely can.O0 The eccentric phase was always conducted slowlyThe original qualitative descriptors accompanying the Borg
and under control, and a pause was included before and after6-point to 20-point RPE scale (4) were presented to the
the concentric phase was per-
formed. A 1-minute rest period
was provided between each set.
A cable pulley seated leg press 100
machine was used for all tests.
For subsequent testing, the
loads used ranged from 50 to
150% BW but adjustments were
made to ensure that the loads
experienced by each subject
consisted of some loads rated
as light and some loads rated as
very heavy loads. The load of
50% was found to be too light
for some of the subjects, and
150% was too heavy for some,
and so these loads were not
presented to all subjects. The
subjectOs rating for a load al-
lowed the experimenters to Ed"l A 1. Average RPE predicted average %1RM on the leg press. Error bars reach from the lower to upper
understand if loads planned  bounds of the 95% con dence interval of the mean %1RM (vertical error bars) and RPE (horizontal error bars).
for the next set would be
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without violating the assumption of independence that each
observation is from a different subject. Therefore, for each
subject, the lowest value in each 10% 1RM range (e.g., 30D39%,



RPE of 15 (hard) at 80% 1RM during ERT (Table 4). This
evidence, therefore, also lends support toward the utility of the
load-RPE relationship when training older adults. A study
among older adults comparing the RPE using the same loads
for RT and ERT has yet to be conducted. The results from the
present study also relate well with previous estimates of RPE
for young adults during RT on the leg press (27), where 90%
1RM was found to be 17.3, which corresponds to very hard on
the Borg RPE scale. In the present study of older adults
performing ERT, 90% 1RM was estimated to be approxi-
mately 17, which is also in the very hard region of the Borg
RPE scale (Table 4).

The results of the present study do not conform with results
obtained by Lagally et al. (27) for the lower loads, as they
found a 30% 1RM load to correspond to a rating of 13.0
(somewhat hard) on the Borg RPE scale, whereas in the
present study, an RPE of 13 corresponded with 67% 1RM.



Although not measured, the nutritional and hydration (a) directing older clients® attention to the Borg RPE scale; (b)
status of the subjects were presumed to have remainedproviding a description of the meaning of the 6- to 20-point
unchanged, as subjects were tested within 1 week apart atratings using the original accompanying qualitative descriptor
about the same time of day for both session 1 and session 2words; (c) selecting a load that the client rates within the
and this time typically corresponded to the subjectsO preferredrange of an RPE of 14D16, corresponding to an intensity of
training time (the subjects were tested during the time they approximately 70090% 1RM; and (d) training the client to
usually arrived for RT). increase the velocity with each repetition until it is as fast as
safely possible during the concentric phase while avoiding
locking the knee before the eccentric phase and conducting
Explosive resistance training at both high-intensity and low the eccentric phase in a slow and controlled manner.
intensity loads is desirable because the range of intensities
improves muscle strength, power, balance, and functional AcknowLEDGMENTS
capacity in different and important ways in older adults. There
is a need for simplibed methods for regulating ERT intensity
with older adults, to make ERT more accessible for personal
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Therefore, the numbers on the scale can be used as a guide to
select the intended load for ERT. For example, an RPE REFERENCES
between 14 and 16 corresponds to loads in the range of
approximately 70D90% 1RM for ERT, a stimulus that is
known to signibcantly improve leg press strength and power
simultaneously in older adults (7). Additionally, an RPE lower
than 12 corresponds to loads less than approximately 60%,
which is the range of ERT intensity that is related to balance
function (32).

This study also revealed that loads less than or equal to
approximately 50% 1RM (corresponding to less than or equal
to approximately 11 on the RPE scale) are potentially
problematic on a leg press cable pulley RT machine because
subjects reported, during these light loads, that the leg press
foot plate would have projected off of their feet had they
pushed as fast as they could. The hazard of this occurring is
that the foot plate would then rapidly return to the starting
position, potentially injuring the client. Such light loads,
therefore, should be avoided when conducting ERTon a cable
pulley leg press machine. On the other hand, moderate to
high loads were safely conducted using ERT methods with
this population on a cable pulley leg press machine.

It is yet unknown whether the load-RPE relationship
would be effective for regulating training intensity throughout
the course of an ERT intervention (e.g., it remains unknown
whether an RPE of 14D16 would consistently relate with
a relative load of approximately 70090% 1RM throughout an
ERT program). It is also unknown whether the load-RPE
relationship identibPed here would apply similarly to other
exercises beyond the leg press.

Even before the full impact of the load-RPE relationship is
understood for ERT, the present studyOs results can be
implemented by personal trainers who aim to improve
strength and power simultaneously in their older adult clients,
without requiring maximal strength testing, by the following:

PRrAcTICAL APPLICATIONS
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