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ABSTRACT. Glass, S.C., and D.R. Stanton. Self-selected resis-
tance training intensity in novice weightlifters. J. Strength
Cond. Res. 18(2):324–327. 2004.—The purpose of this study was
to determine the intensity of self-selected weightlifting exercise
in untrained men and women. Thirteen men (age 5 19.5 6 1.9,
height 5 70.0 6 2.4 in., weight 5 174 6 20.1 lb, % fat 5 14.3
6 6.7) and 17 women (age 518.7 6 1.0, height 5 64.9 6 2.3 in.,
weight 5 135.4 6 22.8 lb, % fat5 23.4 6 4.7) who were novice
lifters completed seated bench press, leg extension, seated back
row, military press, and biceps curl. Following self-selection tri-
als, subjects’ 1 repetition maximum (1RM) was assessed for each
lift. Results showed that for both genders, self-selected loads
were all below 60% 1RM. All lift intensities were similar for men
and women (range 5 42–57% 1RM). Repetitions completed and
rating of perceived exertion responses were not different be-
tween gender. Results show that subjects do not select a lifting
intensity sufficient to induce hypertrophic responses and sub-
sequent strength increases.
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INTRODUCTION

E
ffective resistance training programs involve a
combination of adequate overload stimulus and
repetitive volume. Research has indicated that
a load of 60–75% of an individual’s 1 repetition
maximum (1RM) is required to induce strength

gain and muscle hypertrophy (1, 5). Loads under 60% are
generally ineffective for producing strength gains. Com-
mon exercise prescription methodology in resistance
training involves the use of an initial 1RM or perhaps
6RM test to establish maximal strength for a given lift.
Training intensity is then based on a percentage of max-
imum. In the health and fitness setting, individuals are
often not able to complete 1RM testing because of either
a lack of personnel to test clients, a lack of time, or the
risks associated with untrained individuals performing
1RM testing. As a result, many individuals are provided
an orientation as to the proper form and order of exercises
and then self-select training load to begin their resistance
training program.

Research has examined effectiveness of intensity self-
selection in aerobic exercise. Studies have generally
asked individuals to choose an intensity that they feel
will provide a good cardiovascular stimulus (4, 10, 13, 15,
20) without any prior pacing or testing to provide inten-
sity anchors. Subjects then are allowed a time to choose
a pace they feel is appropriate and then exercise for at
least 20 minutes. Using this methodology, Dishman et al.
(4) found that both high- and low-fit individuals selected
exercise intensities that were close to 60% V̇O2peak. Sub-
sequently, Glass and Chvala (10) found that when mode
of exercise was manipulated, subjects again chose ap-

proximately 55–60% V̇O2peak for treadmill, cycling, and
stair-stepping exercise. These intensities are within the
low range of effective conditioning intensity as suggested
by the American College of Sports Medicine (1).

Perception of effort and self-regulation of exercise in-
tensity during resistance training is a relatively new area
of research. A number of studies have examined percep-
tual responses to assigned percentages of 1RM (estima-
tion studies) and have demonstrated a linear relationship
between work intensity and perception of effort (8, 14, 16,
17). Lagally et al. (14) examined the rating of perceived
exertion (RPE), blood lactate and electromyographic re-
sponses to bicep curl exercise at 30, 60, and 90% 1RM in
women. They found that both rating of perceived exertion
(RPE) overall as well as RPE for the active muscle in-
creased significantly across load intensities, with the ac-
tive muscle displaying significantly higher RPE values
than the overall scores. Similarly, Gearhart et al. (8)
found that active muscle RPE was significantly greater
during a high-intensity protocol (90% 1RM) than low in-
tensity (30% 1RM) when total work was held constant. In
the instances of these RPE estimation studies, all train-
ing was preceded by some type of strength assessment
that serves to provide load perception anchors for the in-
dividuals lifting.

Data regarding self-selected weightlifting intensities
are relatively scarce. Studies have shown that weight
training at light loads (50% 1RM) can positively influence
state anxiety (2, 6, 7), while heavy loads actually increase
anxiety. This may cause individuals to choose lighter
training loads. Focht (6) examined state anxiety among
novice female weightlifters following prescribed (75%
1RM) and self-selected exercise intensity (56% 1RM). Re-
sults showed a decline in state anxiety only following the
self-selected lifting intensity. This is consistent among
other research that has prescribed light weightlifting in-
tensities (40–60% 1RM) (2, 7). Since subjects in previous
studies were first assessed for 1RM, thus providing in-
tensity anchors, it is not known whether individuals self-
select light training loads without initial perceptual in-
formation. Glass and Holcomb (11) found that individuals
not provided initial pacing or testing chose work inten-
sities far above expected values for their assigned RPE.
For individuals who are not provided 1RM testing at the
onset of a program but are instead instructed to choose a
weight that feels ‘‘heavy’’, it is not known whether they
will perceptually choose an intensity that is sufficient to
induce hypertrophy and strength gain exercise. Based on
previous research, it is hypothesized that unlike aerobic
endurance training, self-selection of weight lifting inten-
sity will not be intense enough to meet general guidelines
for strength gain and thus prove ineffective as a means
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TABLE 1. One repetition maximum data (mean 6 SD).†

Lift (muscle group) Men Women

Bench (chest)
Press (leg)
Pulldown (back)
Military press (shoulder)
Curl (bicep)

196.15 6 39.98
198.08 6 33.01
155.77 6 19.51
200.96 6 36.61
125.38 6 26.65

83.09 6 19.23*
122.79 6 26.60*
89.71 6 15.46*
98.53 6 17.05*
54.12 6 14.60*

* p , 0.05.
† Data expressed in pounds.

of exercise programming. Thus, the purpose of this study
was to determine the intensity of self-selected weightlift-
ing exercise in untrained men and women.

METHODS

Experimental Approach to the Problem

We were seeking to examine individuals who would be
similar to individuals entering a fitness facility for the
first time and beginning a resistance training program
with minimal supervision. In an effort to examine initial
load selection in novice weightlifters, we examined the
first two exercise bouts and self-selected loads for com-
mon machine weight exercises. Subjects were given 2 op-
portunities to self-select loads, and lifting speed was
standardized. Following the self-selected trials, 1RM was
determined for each lift to identify the relative work in-
tensity for each lift.

Subjects

Thirteen men (age 5 19.54 6 1.85 years) and 17 women
(18.71 6 1.00 years) were recruited for the study. Subjects
provided signed consent in accordance with the Institu-
tional Review Board and were individuals who had not
performed any resistance training for the past 6 months.
The study was conducted in accordance with the institu-
tional policy for research with human subjects. The group
was selected on a volunteer basis through personal con-
tact from a college-age population. All the subjects were
apparently healthy based on health questionnaire data
and provided written consent to complete the study. All
subjects completed an initial orientation day, where rest-
ing characteristics were measured and subjects provided
a weight-training orientation. Subjects were set properly
for the variable resistance exercises (Badger Magnum Se-
lecterized Equipment) and instructed as to the proper
form. Cadence was standardized (2 seconds up, 2 seconds
down) for lifting. Subjects then reported back within 48
hours for the first of 2 weight-training days. Following
the 2 training days, subjects’ 1RMs were assessed for
each lift.

Height and weight of subjects (men 5 177.8 6 6.17
cm, 79.3 6 9.13 kg; women 5 164.74 6 5.89 cm, 61.55 6
10.34 kg) were measured using a Stadiometer (nearest
cm) and a Health-o-meter scale (nearest 0.01 kg), respec-
tively. Men were significantly heavier and taller than
women (p , 0.05). Skinfold body density was determined
(Lange calipers) using the 3-site Jackson-Pollock equa-
tions (18). Body fat was calculated using the Siri equation
(19). Women (23.44 6 4.74%) had significantly higher
body fat percentages than men (14.27 6 6.76%) (p ,
0.05). Resting systolic and diastolic blood pressure was
measured with the subject seated using a standard
stethoscope and sphygmomanometer. Men had signifi-
cantly higher systolic blood pressure (121.31 6 10.27 mm
Hg) than women (108.41 6 10.81 mm Hg), with no dif-
ferences in diastolic pressure (men 5 71.85 6 7.59 mm
Hg; women 5 71.65 6 8.49 mm Hg). Resting heart rate
(men 5 68.31 6 13.01 b·min21, women 5 76.00 6 11.49
b·min21) was measured by manual palpation of the radial
artery.

Weight-Training Trials

Subjects were provided an orientation regarding Borg’s
6–20 RPE scale (3). They were instructed to provide an

overall rating of their degree of effort during the weight-
lifting exercise. Then each subject asked to ‘‘choose a load
that you feel will be sufficient to improve your muscular
strength.’’ They were allowed to perform as many repe-
titions as they wished and were not given specific instruc-
tions to lift to fatigue. Each subject was given as much
time as they required in order to select the desired load;
however, most identified the load within 2–3 minutes.
Subjects completed 2 sets, with 2 minutes of rest between
each set. The exercises were performed in the following
order: seated bench press, leg extension, seated back row,
military press, and biceps curl. Subjects were blinded to
the actual weight they lifted since the researchers placed
tape over the markings on the equipment.

Forty-eight to 72 hours after completing the first
weight-training session, subjects reported back to the
weight room and repeated the same exercise, where they
were to again choose their intensity. They were not told
what they had chosen the previous trial. All subjects then
completed a 1RM test for each lift within 48 hours after
the last weight-training session.

Statistical Analyses

Load for each lift was recorded as well as the number of
repetitions. Ratings of perceived exertion (RPE) were as-
sessed during the second set of exercise for each lift. Fol-
lowing 1RM testing, the % 1RM lifted was calculated for
each exercise. Data were averaged across sets and the 2
days of weightlifting (% 1RM, repetitions, RPE). Data
were then compared between gender using independent-
means t-tests. Signifigance was set at p # 0.05.

RESULTS

Men were significantly taller and heavier than women.
Both groups average body fat fell within the desirable
range for their gender. Men also displayed a significantly
higher systolic blood pressure than women. Data for 1RM
are shown in Table 1. Men showed significantly greater
1RMs for each lift compared to women. Mean strength-
to-body-weight ratios for the bench press 1RM (men 5
1.13, women 5 0.61) indicate average strength for the
group tested (12).

Figure 1 shows the self-selected weightlifting inten-
sity (% 1RM) chosen by the men and women. Both groups
selected intensities that were below 60% 1RM for every
lift, with no statistical differences between genders.

Figure 2 shows the self-selected number of repetitions
at the self-selected load. No significant differences were
noted between genders; however, subjects did not appear
to exercise to failure. Instead, subjects terminated their
exercise between approximately 10 and 25 repetitions,
with the fewest repetitions being performed for the shoul-
der (men 5 11.89 6 2.4, women 5 12.18 6 3.6) and biceps
(men 5 10.62 6 2.42, women 5 9.05 6 2.91).
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FIGURE 1. The self-selected weightlifting intensity (% 1RM)
chosen by the men and women.

FIGURE 2. The self-selected number of repetitions at the self-
selected load.

FIGURE 3. The overall ratings of perceived exertion (RPE) for
each lift.

Figure 3 shows overall ratings of perceived exertion
(RPE) for each lift. There were no significant differences
between men and women, with both indicating approxi-
mately a 13 (somewhat hard) for each lift.

DISCUSSION

While self-selection of work intensity has been shown to
be effective for aerobic exercise (4, 10, 13), the present
study indicates that subjects do not choose a weight-

training intensity that is sufficient to induce strength and
hypertrophic gains. Both men and women selected loads
that represented only 40–60% of their 1RM and also lifted
far fewer repetitions than were expected. This was con-
sistent across the 2 days of training, suggesting that the
initial orientation and selection session provided no im-
petus to adjust training load during the subsequent bout.
Interestingly, RPE data indicate that subjects chose a
‘‘somewhat hard’’ intensity, which is similar to a number
of studies of self-selection during aerobic exercise (4, 10,
13, 15). Kravitz et al. (13) had subjects complete 20 min-
utes of self-selected exercise for treadmill running, sim-
ulated cross-country skiing, cycle ergometry, and aerobic
riding. The RPEs across modes ranged between 12.6 and
13.6.

Limited studies have examined perception of effort
during resistance exercise. These studies have centered
on RPE estimation during different types of resistance
training (8, 14, 16, 17) or have examined state anxiety
following resistance training (2, 7).

The present study employed self-selection without any
prior weight-training feedback or anchoring, such as a
1RM, yet subjects selected a load similar to that seen in
other studies. The perceptual cues that govern the light
load selection are unknown; however, it has been shown
that state anxiety is reduced following resistance training
at 40–50% 1RM, while anxiety is increased at heavier
workloads (70% 1RM) (2, 6). Since resistance training re-
quires that individuals overload the muscle, the intensity
may be one that is not self-selected because of the uncom-
fortable nature of the overload.

No gender differences were observed for relative per-
cent 1RM lifted, RPE, and repetitions in the present
study. Studies are equivocal for gender differences in
RPE estimation during resistance exercise. Pincivero et
al. (17) assessed isometric torque in the quadriceps mus-
cles. Following a low-anchor and high-anchor test, sub-
jects completed 5-second isometric contractions ranging
from 10–90% MVC. Their results showed a linear in-
crease in RPE, with no differences reported between gen-
der. The results of the present study indicate that gender
does not influence resistance training load selection, with
both genders choosing a light load.

Without the use of intensity anchors (i.e., graded ex-
ercise test), research has shown that subjective regulation
of effort may be ineffective. Glass and Holcomb (11) pre-
scribed RPEs of 11, 13, and 15 for cycling and track ex-
ercise without any prior pacing or testing to set anchors.
Results showed that individuals chose intensities of 79,
93, and 97% HRR for track exercise and 72, 86, and 97%
for cycle exercise at RPEs of 11, 13, and 15. These inten-
sities far exceeded expected values and thus cast doubt
on assigning RPE intensities with no prior learning trials.
On the other hand, when subjects are allowed to self-se-
lect aerobic training intensity, they appear to choose a
relative intensity between 50 and 60% of V̇O2max (4, 10).
It has been suggested that RPE anchors be used prior to
prescribing resistance training (9); the results of the
present study suggest that future research needs to eval-
uate the effectiveness of learning trials on subsequent
load regulation by subjects. Self-selection of weightlifting
load by untrained individuals does not ensure adequate
load stimulus for the development of muscular strength.
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PRACTICAL APPLICATIONS

The greatest advantage of self-selected exercise is the
ease of use and prospects for increased exercise adher-
ence. By self-selecting exercise intensity, the individual
needs less supervision and instruction and is more likely
to increase work volume as tolerated rather than as dic-
tated. The results of the present study, however, suggest
that self-selection of load intensity is not advisable for
resistance training. Individuals do not appear able to
choose a load that is intense enough to evoke strength
and hypertrophy changes. If self-selection of weight train-
ing were used in a health-and-fitness environment, indi-
viduals would not notice strength gains and would be
more apt to drop out because of a lack of progress. For
resistance training, it is essential that the trainer work
with the client to perform strength testing followed by
adequate instruction regarding the load required to elicit
strength gains. The trainer could instruct the client re-
garding lifting to fatigue and appropriate repetitions and
could give the client a feel for the load needed for strength
gain. The client then can be trained to perceive the effort
required for effective resistance training, and perhaps
then they will be better able to self-regulate their train-
ing.
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