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Abstract

This study compared training load and ratings of perceived exertion (RPE) during
resistance training (RT) and aerobic training (AT) sessions at self-selected intensity.
Participants were 54 recreationally trained subjects assigned to either RT or AT
groups. During RT, participants performed three sets of |10 repetitions of each exer-
cise at a self-selected intensity (load). After RT completion, participants performed
one repetition maximum (1RM) and 10RM tests. During AT, participants performed a
treadmill exercise at a self-selected intensity and duration (velocity and time). After
AT completion, participants performed a treadmill maximal exercise test using a
ramp protocol. During RT, subjects chose an intensity (43.6%—60.2% |IRM) below
typical training recommendations, and RPE increased in successive exercise sets.
During AT, participants chose an intensity (83.9% Heart Rate,,) in line with typical
training recommendations, and RPE increased from the first to second quartile of the
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session (from a mean of 3.9, standard deviation [SD] = |.7 to a mean of 5.4, SD = 1.7;
p <.05) and remained stable thereafter. These recreationally trained participants self-
selected lower RT intensities than are typically recommended for strength and hyper-
trophy increases (>67% |RM) and AT intensities in line with typically recommended
intensity (64%—95% HR,,..) for cardiovascular fitness increases. Thus, for recre-
ational trained individuals to perform RT at recommended intensities, specific
instruction will be required.

Keywords
exercise, fatigue, performance, strength, training

Introduction

Guidelines for both resistance training (RT; Ratamess et al., 2009) and aerobic
training (AT; Garber et al., 2011) have been developed to aid individuals in
designing conditioning programs for desired fitness gains. However, interindivi-
dual variability in training responses, including muscle hypertrophy and endur-
ance, has been demonstrated following both RT (Burd et al., 2010; Glass &
Stanton, 2004; Marshall, McEwen, & Robbins, 2011; Morton et al., 2016) and
AT (Bonafiglia et al., 2016; Ekkekakis, 2009). Self-selection of training intensity
may be affected by this individual variability, as self-selected RT (Focht, 2007)
and AT (Ekkekakis, 2009) intensity and ratings of perceived exertion (RPE)
have been shown to be significantly lower than prescribed values but generally
within typically recommended training guidelines (e.g., Pescatello & American
College of Sports Medicine [ACSM], 2000). The use of self-selected (vs. pre-
scribed) exercise intensities has been encouraged by health professionals to help
ensure program adherence (Ekkekakis, 2009; Focht, 2007; Johnson & Phipps,
2006).

RT intensity is typically based on a percentage of one repetition maximum
(1IRM) or some given repetition maximum (e.g., I0RM). The National Strength
and Conditioning Association (NSCA) recommends >67%-85% 1RM in order
to increase muscle hypertrophy and >85% IRM to increase muscle strength
(Sheppard & Triplett, 2016). However, research has shown that during RT ses-
sions, untrained men and women self-select intensities that are lower than these
recommended RT guidelines (Focht, 2007; Glass & Stanton, 2004; Ratamess,
Faigenbaum, Hoffman, & Kang, 2008). Moreover, self-selected RT protocols
are also associated with lower intensities in comparison with prescribed RT
protocols, at least partly because, untrained exercisers (especially women) com-
monly experience an increased fear of injury or avoidance of excessive muscle
mass associated with high training loads (Ratamess et al., 2008). Self-selection of
a low load with a high number of repetitions (<67% 1RM and >12 repetitions)
when performing RT may result in minimal increases in muscle strength and
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hypertrophy, which usually decreases motivation to continue training and
reduces exercise adherence (Ekkekakis, 2009; Focht et al., 2015).

To increase aerobic fitness, moderate and vigorous AT intensities (64-95%
maximal) are recommended for most healthy, recreationally trained adults
(Garber et al., 2011). Young, but sedentary, adult men and women appear to
be intuitively predisposed to self-select AT intensities within the training guide-
lines for improving aerobic fitness (Bonafiglia et al., 2016; Ekkekakis, 2009;
Glass & Chvala, 2001). Self-selected intensities falling within typical training
guidelines are also important from a psychological perspective, because self-
selected AT intensities promote more pleasant and comfortable exercise experi-
ences (Vazou-Ekkekakis & Ekkekakis, 2009). Currently, more information is
needed concerning what RT and AT exercise intensity recreationally trained
adults self-select and whether self-selected intensity falls within currently recom-
mended training guidelines (Pescatello & ACSM, 2000; Sheppard & Triplett,
2016). The current study sought to determine what exercise load and perceptual
response recreationally trained adults would self-select and report during RT
and AT sessions. Our major hypotheses were that (a) self-selected RT intensity
(%1RM) would be lower than that recommended by current training guidelines
(67-85% 1RM for increases in muscle hypertrophy and >85% IRM for
increases in strength; Sheppard & Triplett, 2016); and (b) self-selected AT inten-
sity (Yomaximal heart rate [HR,,.«]) would be within the recommended range
(i.e., 64-95% HR,,.x or 5-8 on the OMNI walk/run pictorial perceived exertion
scale; Pescatello & ACSM, 2000; Robertson, 2004).

Method
Participants

A convenience sample of 54 volunteer participants were recruited from among
health/fitness club members (22 women, 32 men; mean age=22.7, standard
deviation [SD]=3.3 years; mean body mass=70.2, SD=12.8kg; mean
height =1.72, SD =0.08 meters). All volunteers reported regular participation
in only RT (~200 minutes per week) or only AT (~138 minutes per week) of at
least three days per week during the six months preceding the study. Participants
were assigned to the RT (14 women, 24 men) or the AT (eight women, eight
men) groups, based on their previous RT or AT experience, respectively (see
Table 1). Also, past comparisons between men and women have shown no sig-
nificant gender difference in self-selection of RT or AT intensity (Glass, 2008;
Glass & Stanton, 2004)). In the current study, gender was initially included as a
between-subjects factor in all analyses conducted on the dependent variables
(i.e., training load and perceived exertion). However, no main or interaction
effects involving gender (e.g., gender x experimental trial, gender x time, and
gender x experimental trial x time) were omitted from future analyses. All
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Table |. Characterization of the Subjects and Resistance and Aerobic Training Load.

Resistance training

Aerobic training

(n=38) (n=16)
Age (years) 22.5+33 234432
Weight (kg) 70.5+129 695+ 127
Height (m) .73 +£0.09 .70 +0.07
Body fat (%) 152+6.7 17.7+5.1
IRM in kilogram

Leg press 336.44+90.7

Bench press 67.1 £23.2

Knee extension 150.8 +40.8

Arm curl 380+ 13.0
IORM in kilograms (% |RM)

Leg press 244.2 +72.1(74.6%*)

Bench press 52,9+ 18.5 (78.4%)

Knee extension 108 +27.3 (72.3%*)

Arm curl 28.8+10.2 (75.9%)
Self-selected load for 10 repetitions in kilograms (% |RM)

Leg press 142.8 +48.4 (44.2%)*

Bench press 41.84+21.8 (60.1%)

Knee extension 68.5 +24.0 (44.9%)*

Arm curl 21.3+9.4 (55.5%)

Exercise duration (minutes) 345+ 135
Self-selected speed (km/h) 99+24
VO3 peak (ml/kg/minute) 495+5.8
HR s (beats/minute) 76 13
HR.x (beats/minute) 189 +6
HR_ A (beats/minute) I55+8
HR.verage (beats/minute) 160.7 +12.4
Z%6HR max 852+59
%HRANT 104.1 £7.1

RPE »

Muscle 7.0+ 1.7 57+ 14
Overall 74+£097 6316

Note. HR, ., =resting heart rate; HR,.,c = peak heart rate; HRa,r = heart rate at anaerobic threshold;
Percentage body fat was measured by Jackson & Pollock protocol of three skinfolds (men: chest, abdomen,

and thigh; women: abdominal, triceps, and suprailiac).
*Significantly different from bench press and arm curl (p <.05).
**Significantly different from aerobic training (p < .05).
*F*Significantly different from muscle RPE (p <.01).
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participants were in good health and were not taking nutritional or pharmaco-
logical substances known to affect cardiovascular, respiratory, muscular, meta-
bolic, or cognitive functions. Before participating, all volunteers read and signed
an informed consent document approved by the local ethics committee.

Procedures

Prior to performing the self-selected RT or AT session, we gathered data for
participants’ height, weight, and body fat, and participants completed a general
physical activity recall questionnaire. After the anthropometric measurements
and physical activity questionnaire were completed, participants performed the
test protocols for the RT or AT group to which they were assigned.

Resistance Training. During the RT session, participants self-selected training
intensities when performing the 45° leg press (LP), free weight bench press
(BP), knee extension (KE), and EZ bar arm curl (AC) in the order listed. The
LP and KE exercises were performed using RT machines (High On, Righetto®
Fitness Equipment, Sdo Paulo, Brazil). The BP and AC were performed using
free weights, that is, bar and plates (Spandex®, Sdo Paulo, Brazil). All partici-
pants had been using these same resistance exercises and machines as part of
their regular training sessions. During the self-selected session, three sets of each
exercise were completed with a 90-second recovery interval between each set and
exercise type. During the self-selected session, participants chose the resistance
usually lifted during each set of each RT exercise in the gym. Following per-
formance of 10 repetitions per set, participants were instructed to select a resist-
ance intensity that provided a “good workout™ for each exercise type.

Forty-eight hours after the self-selected RT intensity for each exercise type,
I1RM and 10RM tests were performed. To determine test-retest reliability, the
IRM and 10RM protocols were determined during two separate occasions,
separated by 48 hours. The 1RM and 10RM measurements were determined
within three to five attempts, with rest intervals of 2-4 minutes between attempts
of the same exercise and between different exercises (Sheppard & Triplett, 2016).
All exercises were tested on the same day in the same order performed in the self-
selected intensity session. Overall and both upper and lower limb RPE followed
the completion of each set of each exercise.

Aerobic Training. The AT session was performed on a treadmill (ATL,
Imbrasport®, Sdo Paulo, Brazil) at a self-selected intensity and duration (vel-
ocity in km/hour and time in minutes, respectively). Participants were instructed
to select a velocity and duration appropriate for training as follows: ““‘select an
exercise intensity and duration that you prefer and that you would feel happy to
do regularly” (Da Silva et al., 2011). Adjustment of velocity (intensity) was
allowed at any time during the self-selected AT session. The speedometer,
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initially set at 4.0 km/hour, was covered throughout the session so that partici-
pants, but not investigators, were blinded to the actual treadmill speed. RPE was
measured every minute and immediately after the exercise session.

Forty-eight hours after the self-selected AT session, participant performed a
maximal treadmill exercise test using a ramp protocol (Whipp, Davis, Torres, &
Wasserman, 1981). The ramp protocol was performed at a constant velocity of
11.2 km/hour for women and 12.8 km/hour for men. The initial treadmill slope
was 2%, and the slope increased by 2% every 2 minutes until voluntary termin-
ation owing to fatigue.

Gas analysis was performed using a portable gas analyzer (K4 b2, Cosmed,
Rome, Italy). VO,,.x Was considered achieved if two of the following criteria
were met: (a) respiratory quotient greater than 1.1; (b) oxygen uptake constant
(VO,) or with an increase of less than 2.1 mL/kg/minute in workload; or (c) a
heart rate (HR) of 90% or greater of estimated HR maximum using the equa-
tion: 208 — (0.7 x age; Tanaka, Monahan, & Seals, 2001). Anaerobic threshold
was determined as the VO, at which the ventilatory equivalent for VO, (i.e., VE/
VO,) and end tidal O, increased without VE/VCO, increasing (Whipp et al.,
1981). Visual inspection to determine the anaerobic threshold was carried out
independently by two experienced investigators. The anaerobic threshold values
detected by the two investigators were then compared. If the two ventilatory
threshold values were within 3% (in mL/minute), then those values were aver-
aged and accepted. If the two anaerobic threshold values were more than 3%
different, a third investigator independently analyzed the exercise test data to
detect anaerobic threshold (Gaskill et al., 2001). However, in this study, the
differences between the anaerobic threshold values detected by the two investi-
gators did not differ by more than 3% for any participant. Finally, HR ., was
defined as the highest value recorded during the test.

Measures

We collected anthropometric measures of weight, height, and fat percentage.
The participants’ body weight was assessed using a digital weight scale
(Fillizola®, Sdo Paulo, Brazil). Height was determined to the nearest miilimeter
using a stadiometer (Sanny®, Sdo Paulo, Brazil). Body density was estimated by
the equation of Jackson, Pollock, and Ward (1980) using the sum of skinfolds
(triceps, suprailiac, and thigh), determined using an adipometer calipers
(Sanny®, Sdo Paulo, Brazil) and converted to fat percentage by the formula
of Siri (1961).

Assessments of training load, HR, and RPE were obtained during the self-
selected RT and AT sessions. RT session training load was determined as
weight lifted in kilograms for a specific exercise. RT intensity was calculated
as the average percentage of IRM and 10RM for lower limb (LP and KE) and
upper limb exercises (BP and AC). During the RT sessions, differentiated



Dias et al. 7

ratings for peripheral perceptions of exertion in the lower/upper limbs (active
muscle RPE) were obtained following each set, while undifferentiated ratings
for the overall body (overall RPE) were obtained immediately after each ses-
sion utilizing the OMNI resistance exercise scale (RES; Ratamess et al., 2008).
In the AT sessions, HR (FS1, Polar®, Kempele, Finland) and active muscle
and overall body RPE, by OMNI walk/run scale (Utter et al., 2004), were
measured every minute and immediately after the exercise session. Prior to
both the RT and AT sessions, one familiarization exercise session for the
OMNI RPE scale was performed. First, perceived exertion was defined as
the subjective intensity of effort, strain, discomfort, or fatigue that was felt
during exercise (Noble & Robertson, 1996). Then instructional sets for the
OMNI RPE scale were read to the participants (Robertson, 2004).
Participants were given a copy of the OMNI RPE scale prior to the exercise
session and instructed to familiarize themselves with the scale. During the
familiarization session, participants used the OMNI RPE scale to rate the
intensity of their exertional perceptions. The OMNI scale was in view of the
participants at all times. Importantly, the low and high perceptual anchors for
the RPE scale were established using a “memory” procedure as described
previously (Robertson, 2004).

Statistical Analysis

Kolmogorov—Smirnov and Levene’s tests were used to check normality and
homogeneity between groups. An independent t test was performed to detect
differences between group demographics. A chi-square test was performed to ana-
lyze the nominal variables included in the questionnaire. Comparisons of the
questionnaire between the responses and training groups were performed using
a Mann—Whitney test. 1IRM and 10RM reliability for each exercise were deter-
mined using coefficients of intraclass correlation (ICC) and coefficients of vari-
ation (CV). A paired-sample t test was used to compare the percentage of 1RM,
the percentage of 10RM, and the self-selected load between both training. A one-
sample ¢ test compared the relative values of maximum self-selected load and HR
with the NSCA’s and ACSM’s training minimum recommendations for RT and
AT, respectively. The Kruskal-Wallis test was used to examine differences of RPE
(muscle and overall) within and between training types (RT and AT).

The AT session time was separated into quartiles for the comparison of the
variables. RPE between sets during the RT session and between quartiles during
the AT session were examined by the Friedman test. A one-way analysis of
variance (ANOVA) with repeated measures was used to compare the load dif-
ferences used for each set in the RT session and speed and HR in each quartile of
the AT session. When a significant difference was shown by ANOVA, a Tukey
post hoc analysis was performed to determine where significant differences
existed between means. Effect sizes (Cohen’s d) were also calculated by taking
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the mean difference and dividing by the pooled SD. Confidence intervals were
calculated for RPE in AT (between quartiles) and RT (between the sets), and for
speed and HR in AT between quartiles. For all analyses, we used p < .05 level of
significance.

Results

No difference in participant anthropometric characteristics (age, weight, height,
and body fat) was evident between groups (Table 1). The chi-square analyses
revealed significant variability in response distributions for each question
included in the questionnaire and there were significant differences when com-
paring responses between the RT and AT groups using the Mann—Whitney test
(Table 2). Questionnaire responses indicated that 79.6% (RT 81.6%, AT 75.0%)
of the participants did not a have personal trainer (p <.01). Also, 67.5% of the
participants in the RT group indicated muscle strength and hypertrophy was a
training goal (p =.046), and 75% of the AT group indicated weight loss was a
training goal (p <.01). There was no difference between RT and AT training
experience (p=.341) and training frequency per week (p =.09). Participants in
the RT group reported significantly (p < .01) greater training duration per train-
ing session than the AT group. Perception of training results showed 56.3% of
participants in the AT group felt fully satisfied with their training results, while
56.7% of participants in the RT group were moderately satisfied with their
training results. The majority of participants (68.7%) reported not using HR
to monitor AT intensity. The RT and AT groups showed similar overall RPE
values of 7.2 to 6.8 respectively, during the self-selected session, with no differ-
ence between groups (p =.246).

In the self-selected RT session, relative training intensity for upper limbs
(55.5%-60.1% 1RM) was greater (p <.05) than for lower limbs (44.2%—
44.9% 1RM). In addition, in both RT and AT session, overall RPE was signifi-
cantly greater (p <.01) than muscle RPE (Table 1).

Resistance Training

In this study, between-day reliability estimates for IRM and 10RM for each
exercise were moderate to high (i.e., ICC > 0.80 and CV < 10%). The 1RM for
the two testing sessions, separated by 48 hours, showed ICC and CV of LP:
r=0.96, CV=27.0%; BP: r=0.99, CV=34.6%; KE: r=0.97, CV =27.0%; and
AC:r=0.99, CV=34.2%. The 10RM tests showed ICC and CV of LP: r =0.98,
CV=29.5%; BP: r=0.99, CV=35%; KE: r=0.97, CV=25.3%; and AC:
r=0.99, CV=35.4%. Paired Student’s ¢ tests showed no significant difference
between the two testing sessions for the IRM or 10RM test for any exercise
tested.
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Table 2. Questionnaire Responses.

Resistance training

Aerobic training

Type of training (n=238), % (n=16), %
Type of orientation

Personal trainer 18.4% 25%

Coach of gym 81.6%** 75%*
Objective

Fitness 5.4% 25%*

Muscle definition 21.6% 0%*

Weight loss 5.4% 75%*

Muscle strength and hypertrophy 67.5% 0%*
Training experience 45 months 39 months
Training frequency per week 4 days 4 days
Training duration 50 minutes 34 minutes™®
Perceived results

Unsuccessful 0% 0%

Moderate success 56.7% 43.7%

Successful 43.3% 56.3%
Self-selected training RPE 7.2 6.8
Used RM or %RM to monitor RT intensity or HR to monitor AT intensity

No 84.2% 68.7%

Yes 15.8% 31.3%

Note. AT =aerobics trainingg RM=repetition maximum; RPE=ratings of perceived exertion;

RT =resistence training.
*Difference between RT and AT (p <.001).
*Difference in type of orientation (p <.0l).

The ANOVA with Tukey post hoc analysis of the self-selected RT session
load yielded significant main effects for sets (p <.004). The load in successive sets
increased (13%) in the LP and KE from the first to the second set and second to
third set, while for the BP and AC there was no significant change in intensity.
Self-selected average training relative load for all exercises was 51.2% 1RM with
the average being 44.6% for the lower limb and 57.8% for the upper limb
exercises. These relative values were lower (p =.001) than those recommended
by NSCA, that is, more than 67% IRM.

No differences in RPE between exercises were shown (Table 3). Univariate
follow-up analyses revealed that all four exercises contributed to the multivariate
effects for RPE. RPE increased significantly in successive sets for all exercises
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Table 3. OMNI-RES Rating of Perceived Exertion After Each Set in the Resistance Training
Self-Selected Session.

M=£SD 95% CI ES %CV

Leg press

Set | 60+1.9 5.4-6.6 31.7

Set 2 7.2+ 1.5% 6.7-7.6 0.8* 20.8

Set 3 7.9 4 1.5 o 7.4-8.4 1.1% 0.8° 19
Bench press

Set | 594+2.1 52-6.5 35.6

Set 2 6.9 +2.0%* 6.3-7.6 0.7% 29

Set 3 8.0 2. |k 7.3-8.7 1.0% 0.9° 26.3
Knee extension

Set | 59+1.7 5.3-6.4 28.8

Set 2 7.4+ | 4* 6.9-7.8 1.3% 18.9

Set 3 8.3 &+ |.2%%* 7.9-8.7 1.5% 1.1° 14.5
Arm curl

Set | 6.7+1.8 6.1-7.3 26.9

Set 2 7.7 + | 4% 7.2-8.1 0.7% 18.2

Set 3 8.6 + |.3%%* 8.2-9.0 1.0% 0.9° 15.1
Average 7.2 +0.9%%* 6.9-7.5 NA 14.6

Note. M= mean; SD = standard deviation; ES — effect size; %CV = coefficient of variation; 95% Cl=95%
confidence interval.

2ES in relation to Set |I.

°ES in relation to Set 2.

*Significantly different from first set (p <.05)

*Significantly different from second set (p <.05).

during the RT session. Mean number of repetitions per set completed in the self-
selected intensity was 10.0 (SD =0.1) repetitions.

Aerobic Training

Self-selected speed showed no significant difference between quartiles. HR esti-
mates relative to HR ., were within the range recommended by ACSM (Garber
et al., 2011) of 64% to 95% HR,,.x for moderate or vigorous intensity. HR
showed an increase from the first to the second quartile with no further increase
in third and fourth quartile (Table 4). RPE estimates were also within the range
recommended by ACSM (Garber et al., 2011) of 5 to 8 on the OMNI walk/run
pictorial perceived exertion scale. RPE means significantly increased from the
first to second quartile and then showed small but not significant increases in the
third and fourth quartiles (Table 4).
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Table 4. Speed, HR and RPE During Each Quartile of Aerobic Training Self-Selected
Session.

M=£SD 95% CI ES %CV

Speed (km/hour)

I'st quartile 94+2.1 8.2-10.5 223

2nd quartile 99+25 8.6-11.3 0.3° 24

3rd quartile 0.1 £2.6 8.7-114 0.3% 0.2° 27.3

4th quartile 10.2+£2.7 8.8-11.6 0.4% 0.2% 0.1° 26.5
HR (beats/minute; %HR ,.x)

I'st quartile 148 £ 17.8 (73.7%) 138.5-157.5 12

2nd quartile 160.2 4+ 14.3 (85.8%)* 152.6-167.8 |.4% 9.1

3rd quartile 164.8 4+ 12.9 (86.8%)* 157.9-171.7 0.9% 0.4° 7.8

4th quartile 167.9 + 13 (89.4%)* 161.0-174.8 1.2% 1.0°% 0.5 7
RPEqyerage

I'st quartile 39£1.7 3438 524

2nd quartile 54+ 1.7% 44-6.3 [.1? 34.6

3rd quartile 6.5 £ |.6%** 5.6-7.3 1.2% 0.9° 333

4th quartile 7.1 £ | 7%k 6.2-8.0 1.6% 1.5% 0.8° 22.1

Note. M =mean; SD = standard deviation; ES = effect size; %CV = coefficient of variation; 95% Cl=95%
confidence interval; HR = heart rate; RPE, . .ge=rating of perceived exertion average.

°ES in relation to |° quartile.

®ES in relation to 2° quartile.

°ES in relation to 3° quartile.

*Significantly different from first quartile (p <.05).

**Significantly different from second quartile (p <.0l).

*#-Significantly different from third quartile (p <.01).

Discussion

This is one of the first investigations to compare self-selected and recommended
training loads separately for RT and AT sessions. The major findings in these
recreationally trained participants were as follows: Self-selected RT intensity
was below the recommended training intensity zone (Sheppard & Triplett,
2016), while self-selected AT intensity and RPE were within the recommended
training range (Garber et al., 2011). Our finding, that a self-selected RT intensity
was lower than recommended is consistent with findings of previous studies on
several different participant groups using different recomended training guide-
lines. Groups of trained women (Ratamess et al., 2008), untrained college
women (Focht, 2007), older women (Elsangedy et al., 2013), and comprising
both men and women (Glass & Stanton, 2004) were shown to self-select an RT
intensity less than 60% 1RM recommended by ACSM (Pescatello & ACSM,
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2000), 67% 1RM recommended by NSCA (Wathen, 1994), 50% 1RM recom-
mended by ACSM (Chodzko-Zajko et al., 2009), and 60% 1RM recommended
by ACSM (Pescatello & ACSM, 2000), respectively.

While the finding that AT self-selected intensity and RPE were within rec-
ommended values for promoting cardiovascular fitness agrees with one previous
study on adult men (Chu, Lu, & Lin, 2010), this finding does not agree with a
study using physically active men and women (Krinski et al., 2010). A review by
Ekkekakis (2009) indicated that most individuals self-select an intensity within
cardiovascular training guidelines when the guideline is 64% to 70% HR,.«.

The recommended RT training zone for strength and hypertrophy used in the
current study was 67-85% IRM (Sheppard & Triplett, 2016). In the current
study, trained men and women self-selected lower RT intensities ranging from
44.2-60.1% 1RM. Dias, Simado, Saavedra, & Ratamess (2017) indicated that
participants who trained under the supervision of a personal trainer self-selected
significantly greater loads during RT exercises compared with those who trained
on their own. The questionnaire responses showed that most of our participants
did not a have a personal trainer which probably contributed to their self-
selection of a lower training intensity. In fact, self-selected intensities may be
influenced by participants’ own perceptions or misconceptions about RT
(Ratamess et al., 2008). Participants in the current study self-selected intensities
below the recommended intensity zone for gains in muscle strength and hyper-
trophy, even though 67.5% of them indicated that strength and hypertrophy was
a training goal. The self-selection of lower than recommended RT intensity
agrees with other studies finding self-selected RT intensities of 42% 1RM in
older women (Elsangedy et al., 2013), 56% 1RM in untrained college women
(Focht, 2007), and 42% to 57% IRM in untrained men and women (Glass &
Stanton, 2004). The present and previous findings suggest that trained young
(24 years) women (Focht et al., 2015) and men (Portugal, Lattari, Santos, &
Deslandes, 2015) do not self-select RT intensities within the recommended train-
ing zone (67%—-85% 1RM) for producing improvements in muscular strength
and hypertrophy. However, this does not mean that gains in strength or hyper-
trophy do not occur using lower self-selected intensities than recommended by
the NSCA (Sheppard & Triplett, 2016). A previous study by Burd et al. (2010)
showed that low-load high volume (24.0 & 1.1 repetitions per set) RT did induce
acute muscle anabolism in healthy, recreationally active men.

In the self-selected RT training session, the loads increased in successive sets
of the lower limb exercises of LP and KE indicating a I0RM load was not used
in the first set of an exercise. In the upper limb exercises of BP and AC, the loads
did not increase in successive sets. In the self-selected session, participants
selected an average training intensity corresponding to 44.6% IRM for the
lower limb exercises and 57.8% 1RM for the upper limb exercises resulting in
an overall intensity of 51.2% 1RM. One possible explanation for the increase of
load in successive sets of lower limb exercises is a lower initial intensity
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compared with the upper body exercises, which allowed an increase in intensity.
The self-selection of a lower training intensity for lower limb exercises is in
agreement with Portugal et al. (2015), who found in trained men that self-
selected intensities for upper and lower body exercises averaged 48% 1RM
with the average self-selected intensity for lower and upper limb exercises
being 37% and 58% 1RM, respectively. These results agree with previous inves-
tigations suggesting differences in self-selected exercise intensities between upper
and lower limb exercises (Ratamess et al., 2008) and smaller versus larger muscle
group exercises (Elsangedy et al., 2013).

Participants self-selected an average load of 75.4% 10RM to perform 10
repetitions per set during the self-selected RT session, indicating sets were not
performed to volitional fatigue. Muscular fatigue may be needed to cause max-
imal increases in strength but not power (Drinkwater et al., 2005; Izquierdo
et al., 2006). However, for the recommended training intensity of 67%-85%
1RM, 6-12 repetitions should be able to be performed before the onset of fatigue
(Sheppard & Triplett, 2016). Given this range of repetitions, some participants
may have performed sets to or close to volitional fatigue, especially in the second
or third set of a given exercise, even though on average 10 repetitions per set
were performed. Sets performed at light to moderate loads, in some cases, are
associated with reduced training adaptations in comparison to sets perfomed at
higher loads (Garber et al., 2011). This could explain, at least in part, why 56.7%
of RT participants considered their training to be only a moderate success.

AT session intensity was measured as a percentage of HR ..., as used in other
investigations described in a review by Ekkekakis (2009). For cardiovascular
fitness increases because of AT moderate or vigorous intensities (64% —-95%
HR,,.x) are recommended for most adults (Garber et al., 2011). In this study,
average training HR during the self-selected AT session was 160 beats/minute
which was 83.9% HR,,.«. This value is within recommended intensities to cause
cardiovascular fitness increases. Other studies corroborate these results reporting
self-selection of 67-83% HR,,., in untrained women (Lind, Joens-Matre, &
Ekkekakis, 2005) and 75.7% HR,,ax in trained men (Chu et al., 2010) as self-
selected intensities. The result that individuals do self-select an AT intensity
within recommended guidelines is also in agreement with a review showing
that in 37 of 63 studies individuals chose a HR within training recommendations
of 64-70% HR .« (Ekkekakis, 2009).

During the AT self-selected session, mean velocity was 9.9 km/hour, and vel-
ocity did not significantly change during the session. HR increased from the first
to second quartile and showed no significant change from the second to the third
and fourth quartiles. RPE in the self-selected session showed a similar pattern as
HR with an increase from the first to second quartile and then no further
change. These findings did not agree with those of Lind et al. (2005), who
reported that sedentary middle-aged women gradually increased treadmill
speed throughout the AT session, with a subsequent stabilization of speed,
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HR, and RPE in the final minutes. The reasons for these discrepancies are
unclear but might include differences in study protocols and participants
characteristics.

The use of RPE to control intensity during RT and AT has been recom-
mended by the ACSM (Garber et al., 2011) and NSCA (Sheppard & Triplett,
2016). The 10-point OMNI RPE scales used in this study have been validated for
both RT (Robertson et al., 2003) and walk/run (Utter et al., 2004). This study
provides some insight into use of RPE to control intensity. The relationship of
20-point and 10-point RPE scales is well established (Robertson, 2004). Using a
20-point scale, it is recommended that AT be “somewhat hard” to ““hard” for
overall perception (Garber et al., 2011). Using the 10-point OMNI walk/run
scale used in this study, the mean muscle (mean=5.7, SD=1.4) and overall
(mean=6.3, SD=1.6) RPE were ‘““somewhat hard” (6 on the 10-point scale).
On the 10-point OMNI RES, the mean muscle (mean="7.0, SD =1.7) and over-
all (mean=7.4, SD=0.9) RPE were “somewhat hard” (6 on the 10-point scale)
to ““hard” (8 on the 10-point scale). Therefore, both RT and AT presented RPE
responses within the training recommendations.

Our results are in agreement with the findings of previous studies that RT
self-selected RPE is ““light” to ““hard” (Focht, 2007) with 20-point scale and
“somewhat hard” (Glass & Stanton, 2004) with 10-point scale, indicating inten-
sity below and within the recommended intensity zone. Thus some, but not all,
of our recreationally trained participants did self-select an RT resistance that
would cause an overload training stimulus based on a target RPE. RPE
increased in successive sets of all exercises. This finding shows RPE increases
in successive sets even without increasing the load, perhaps because of the cumu-
lative energy expenditure caused by successive sets (Mayo, Iglesias-Soler, & Del-
Olmo, 2014) or increased anabolic metabolites (Robertson et al., 2003).

Different from Lagally and Robertson (2006) who showed that RPE of active
muscle was significantly higher than overall RPE, the current study showed no
significant difference between active muscle RPE (mean=7.0, SD=1.7) and
overall RPE (mean=7.4, SD=0.9) in a self-selected RT session. Changes in
peripheral and respiratory muscle tension are monitored through a common
neurophysiological pathway that transmits exertional signals from the motor
to the sensory cortex as effort sensation. As exercise intensity increases,
the number of central motor feed-forward commands required to increase
motor unit recruitment and firing frequency in both peripheral (muscle
RPE) and respiratory (overall RPE) skeletal muscle must also increase
(Robertson, 2004).

The RPE during the self-selected AT session after the second quartile was
higher than after the first quartile of the session. This agrees with Kilpatrick,
Robertson, Powers, Mears, and Ferrer (2009), using OMNI scale, who showed
RPE increased in a 30-minute self-selected intensity session as the session
progressed. The mean OMNI walk/run RPE was 5.7 (SD =1.4) indicating,
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“moderate” to “‘heavy effort” (Glass & Chvala, 2001; Utter et al., 2004). In the
current study, RPE increased significantly from the beginning to the end of
exercise, which is also in agreement with Kilpatrick et al. It is possible that
the fatigue contributed to the increase in RPE as exercise duration increased
(Borg, 1998; Robertson, 2004). The self-selected intensity was slightly above
anaerobic threshold (104% HRa,r) which may have also contributed to the
increased RPE as the AT session progressed.

In summary, the primary findings of this study were that self-selected RT
intensity was below the recommended intensity zone for RT, while self-selected
AT intensity was within the recommended intensity zone for cardiovascular
fitness training. The majority of our recreationally trained participants did not
use an RM or a percentage of 1RM to control resistance training intensity or
HR to control AT intensity. Participants in the current study did report a
“somewhat hard” to “hard” (OMNI: 6-8) overall RPE for both the self-selected
RT and AT sessions which is within the recommended RPE training range.
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