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ABSTRACT

The purpose of this study was to compare differennemuscle strength and self-selected
resistance training intensities between trainegest®who trained under the supervision of a
personal trainer (PT) and those who trained witlsogervision (WoPT). Twenty-one trained
subjects, menn(= 12) and womem(= 9), completed three sessions (separated by d&ho
in the following sequence: {1 self-selected intensity assessment consistingedbrmance

of three sets of 10 repetitions for the leg prdésnch press, leg extension, and arm curl
exercises with self-selected load"42a one repetition-maximum (1RM) test to determine
subjects’ maximal strength in the four exercises] " a 10 repetition-maximum (10RM)
test to determine the maximum load completed foréytetitions for each exercise. Self-
selected training loads were significantly highePT compared to WoPT for the leg press
(by 15.6%), bench press (by 26.6%), leg extensinn12.1%), and arm curl (by 22.2%)
exercises. Self-selected training loads expressétive to 1RM and 10RM data were
significantly higher in PT (49% to 59.5% of 1RM;.8% to 77.3% of 10RM) than WoPT
(41% to 58.7% of 1RM; 58.7% to 76.2% of 10RM) widingest difference observed in the
lower-body exercises. Ratings of perceived exer(®RRE) values were significantly higher
in PT compared to WoPT. The results of the presgatly indicated that supervised
resistance training with a personal trainer wasaathgeous in trained subjects although self-

selected loading was still considerably lower th&M and 10RM percentage values.

Keywords: Resistance Training, Strength Training, SupeowisiRatings of Perceived

Exertion
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INTRODUCTION

The ability to generate high levels of muscle forsea key health-related fithess
component. Enhanced muscle strength is an impocdaality for athletic success and for
performance of several activities of daily livingherefore, increasing muscle strength
through progressive overload has many advantagesnaiscular strength improvements are
the focus of many resistance training programsA8@aptations to resistance training enable
greater force generation through numerous mechanisboth ~morphological and
neuromuscular. However, studies show that the gtineenhancing effect is only brought
about when a threshold intensity is consistentigdeed in training (9, 12). Often, the self-
selected training intensity may fall below the wndual's threshold intensity needed for
strength improvements (10) and may be lower thaneggé recommendations from
professional health organizations (12). For exam@mss and Stanton (5) reported that
women self-selected intensities ranging from ~4058% of their 1RM and ratings of
perceived exertion (RPE) across all exercises ssdeshich was significantly lower than
recommended values for the repetition range ingattd (9). Focht (3) reported that women
self-selected a resistance that was on average &6%eir 1RM and low RPE during
performance of the leg extension, chest press;dowin, and overhead press exercises.
Collectively, these studies demonstrate a propeffsitindividuals to target loads and RPEs
during resistance exercise that may be suboptiraaéd on established strength training
guidelines.

Personal trainers provide valuable services tor tbignts. They design resistance
training programs (i.e., workout structure, execiselection and sequence, frequency,
intensity, volume, lifting velocity, and rest int@ts) based on established guidelines and
recommendations (9), instruct and correct exertas@niques, motivate their clients, and

provide psychological reinforcement in progressiomvards goal attainment (10). The
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encouragement to train at a higher relative intgresad the direct supervision by a personal
trainer may expose clients to a more favorablaitngi stimulus (1, 10)However, supervised
training under the guidance of a personal trainay tme expensive and a resource that is not
always available at certain facilities. It has bestiimated that approximately 13% of trainees
utilize personal trainers (7). Thus, the benefitgstnbe weighed against the costs when
deciding upon the use of personal trainers.

Conventional wisdom suggests that training withesspnal trainer may be more
beneficial for improving health- and skill-relatéithess components than training without
supervision (2-5, 8, 10). Mazzetti et al. (8) firsported that leg press and bench press rate of
strength gains were significantly higher in a susad training group compared to a non-
supervised training group. Subsequently, otherissuldave confirmed benefits of supervised
training (2, 10, 14). Ratamess et al. (10) repottedaverage self-selected intensity for all
exercises (chest press, leg press, seated rowlegnektensionwas ~51.4% of 1RM in a
group supervised group by personal trainers vergi’is3% of 1RM in a non-supervised
group. Other studies reported supervised training group& lgreater adherence to training
(2) and higher RPE during resistance exercise (10).

Currently, few published studies (8, 10, 14) haxaneined the benefits of supervised
personal. training compared to non-supervised tiginprograms, especially in trained
subjects. For example, Focht (3) showed that tifesskected load, ie, submaximal, differs
from imposed load which is next of maximal. Becao$e¢he paucity of existing data and
differences in study design, it is difficult to drdirm conclusions regarding the influence of
supervision of resistance training on resistanarase performance. Therefore, the purpose
of the present study was to compare differencesnuscle strength and self-selected
resistance training load between trained subjedts wained under the supervision of

personal trainers compared to those subjects vaett unsupervised. A secondary purpose
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was to compare the relative training intensitiedath groups to recognized guidelines from
major strength training and conditioning organiaas (9). We hypothesized that trained
subjects training under the supervision of a paktmainer would self-select greater loads

and have significantly greater muscle strength thase trained on their own.

METHODS
Experimental Approach to the Problem

In order to acutely compare differences in mustlength and self-selected resistance
training loads between trained subjects who trainéti a personal trainer or without a
personal trainer, subjects completed three ses¢sapsrated by 48 hours) in the following
sequence: () self-selected intensity assessment consistiqgdbrmance of three sets of 10
repetitions for the leg press, bench press, legnsidn, and arm curl exercises with self-
selected load; (9) a one repetition-maximum (1RM) test/re-test tdedmine subject’s
maximal strength in the four exercises; ant)(@ 10 repetition-maximum (10RM) test/re-
test to determine the maximum load completed forektitions for each exercise. Self-
selected protocol loads, 1RM and 10RM strength,dmatad RPEs were recorded for each
exercise. This acute study design allowed us tociggly compare performance
characteristics of subjects who consistently trdinader direct supervision versus subjects
who trained on their own. We hypothesized that neustrength and self-selected loads

would be higher in the group who consistently tegiminder direct supervision.

ubjects
Twenty-one resistance-trained mamn £ 12) and womenn(= 9) with at least 12
months of experience volunteered to participate¢hia study. Subjects were subsequently

assigned to either the personal trainer - RE @8; 6 men and 2 women) or without personal
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trainer - WoPT 1§ = 13; 9 men and 4 women) group. Because GlassStardon (5) did not
observe differences in load selection between gsnee decided to pool men and women
subjects into heterogeneous groups. All subjegisrted strength and hypertrophy gains as
their major goals of resistance training. The Pdugrwas comprised of subjects who were
currently training under the supervision of a paadrainer (i.e., for at least two days per
week for six months). Subjects in the WoPT groupned on their own for at least six
months prior to initiating the study. Potential @dbs were randomly recruited from training
facilities at the university via advertisements dhobugh “word of mouth”. Group subject
characteristics are presented in Table 1. No sagmf differences in subject characteristics
(age, body mass, height, BMI, body fat and RT fegqly) was observed between groups. In
addition, subjects had no medical or orthopedicbl@ms that compromised their
participation or performance in this studyubjects read and signed an informed consent
document that had been approved by the univeratyiies committee in conformity with the
Helsinki Declaration.

*** |nsert Table 1 here ***

S f-Selected Loading Assessment

After a general warm-up, each subject was carefoByructed to select a resistance
they would typically use in their own workouts fmmpletion of 10 repetitions (or until they
reached failure) during the initial testing sessiBubjects were given multiple opportunities
to select the appropriate weight (i.e., if theiatiselection appeared to be too light or heavy)
and the investigator provided no additional infotiora that could have created bias in the
weight selection. The exercises selected for assagswere the 45° leg press (LP), bench
press (BP), leg extension (LE), and EZ bar arm @A@). The exercises were performed in

the order listed. The LP and LE exercises wereop@dd using Righetto® resistance training



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

machines (High On, Sao Paulo, Brazil) and BP ande&&rcises were performed using free
weight. Each subject completed three sets of easistance exercise at their self-selected
load using a 90-second rest interval in betweea artl exercises. The training load was
assessed following completion of each set. Testiag conducted without the presence of
personal trainer for the PT group to avoid any pié influence the trainer could have on

load selection.

Strength Testing

Following completion (48 hours) of self-selecteddaesting, subjects were assessed
for their 1RM and 10RM maximal strength using poesly validated procedures (12). All
exercises were tested on the same day in the sadee performed in the self-selected
training intensity session. The 1RM and 10RM taestse conducted in a randomized and
counterbalanced order on nonconsecutive days (geeeFl). Forty-eight hours after each
test (1IRM and 10RM), a retest was performed tordete reliability. The highest load
achieved on any test day was considered to be Riv 4nd 10RM load, respectively, for
each exercise. Subjects were not allowed to exernidetween testing sessions. All 1RM
and 10RM values were determined within five setavoid excessive fatigue. Rest intervals
between sets were four min and 10 min betweeniffereht exercises (12).

To minimize error during testing, all subjects iged standard instructions
concerning correct exercise technique; all testsagsions were strictly supervised by
research staff, and all subjects received the sangal encouragement each sets for all
subjects. In addition, all subjects performed addrad warm-up consisting of three sets each
of the first two exercises (LP and BP) for 10, Bd 8 repetitions with progressive loading,
respectively. The machine settings for strengttirtgsvere identical to those used in the self-

selected resistance exercise protocol.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

*** Insert Figure 1 here ***

Measures

Session training load was determined as weighadifh kg for a specific exercise.
Intensity was calculated as the average percerdbd®M. Ratings of perceived exertion
(RPE) were obtained following each set (RPE musiiegsistance exercise and at the end of
the training (RPE overall) utilizing the 10-pointMNI-RES scale (11). Subjects were
provided with explicit written and verbal instrumtis to accurately gauge their level of effort.
Data reported are the means (x SD) for each exeasl the RPE values for the entire

protocol.

Satistical Analyses

Descriptive statistics (means ) were calculated for all dependent variables.
Statistical power was calculated for each variadtel was > 0.80. Shapiro-Wilk and
Levene’'s tests were used to check normality and dgemeity between groups. An
independent t-test was performed to detect diffte¥erbetween groups. A 2 (group) x 4
(exercise) analysis of variance (ANOVA) was usedet@amine differences in strength
performance and RPE. When a significant differenae shown via ANOVA, a Tukey post
hoc analysis was performed to determine where fgignt differences existed between
means. Cohen’s effect size was calculated to deterthe magnitude of differences in the
self-selected loads, 1RM, and 10RM data. For alyam®es the 0.05 level of significance was
used.
RESULTS

Excellent day-to-day 1RM and 10RM reliability foagh exercise was shown using

the study protocol. The 1RM for the two testingssmss separated by 48 hours showed
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interclass correlation coefficients of: LP= 0.96; BPr = 0.99; LE,r = 0.97; and ACy

0.99. The 10RM tests showed interclass correlatoefficients of: LP,r = 0.98; BP,r
0.99; LE,r = 0.97; and ACr = 0.99. Additionally, paired Student’s t-tests sled no
significant difference between the two testing messfor the 1RM or 10RM test for any
exercise tested.

Self-selected loads for each exercise are presentd@ble 2. Mean self-selected
loads per exercise were significantly higher in &mpared to the WoPT group. Self-
selected loads in PT group were 12.1 to 26.6% hititaa those selected by the WoPT group.
The effect size was small to medium for the diffexein self-selected loads between the PT
and WoPT groups.

*** |nsert Table 2 near here ***

The 1RM and 10RM data, as well as the relativegdrof the self-selected loads, are
presented in Figure 2. One repetition-maximum adlEM values were significantly higher
in PT for three of the four exercises tested comgbao WoOPT. Significant differences were
observed between groups in the self-selected lecadeptage of 1RM and 10RM. The
relative 1RM percentages were significantly highrethe PT group for three of the four
exercises with the exception of the bench press,gresented medium to large effect sizes in
the lower-body exercises and small effect sizeshe upper-body exercises. The relative
10RM percentages presented medium effect sizesvorof the four exercises but only a
small to medium effect.

*** |nsert Figure 2 here ***

The RPE presented small differences, i.e., effex s 0.3 in all exercises, which

RPE values for each exercise were significanthhéigP < 0.05) in PT group compared to
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the WoPT group: leg press = 7.92 + 1.4 (PT) veisR% + 1.0 (WoPT); bench press = 7.29 =
2.6 (PT) versus 6.85 + 1.9 (WoPT); leg extensiod.#9 + 1.4 (PT) versus 6.97 = 1.5
(WoPT); and arm curl = 7.88 + 1.2 (PT) versus &365 (WoPT). The RPE overall was also

significantly higher P < 0.05) in PT (7.75 £ 0.7) compared to WoPT (A230).

DISCUSSION

A critical finding from the present investigatiorag/that trained subjects who trained
under the supervision of a personal trainer sédesed significantly greater loads during the
leg press, bench press, leg extension, and arnmegeartises compared to those subjects who
train on their own. However, self-selected intgnsit resistance exercise was considered to
be relatively low in both groups especially for kEmbody exercises. RPE was low for both
groups. The self-selected intensities by both gsowere, on average, lower than the
recommended values for resistance training prognesshen performing 10-repetition sets
(10).

The results of the present study support previessarch demonstrating superiority
of supervised resistance training. Mazzetti et(8).reported that 12 weeks of supervised
resistance training promoted greater increaseRiM squat and bench press compared to
strength increases seen in an unsupervised gratpniess et al. (10) investigated women
who trained under the supervision of a personaldrasersus those who did not and reported
that women who trained with a personal trainer-selécted intensities in a range of 43% to
57% of 1RM for all exercises (chest press, leg fresated row, and leg extension), or an
average of 51.4% of 1RM versus an average of 428%RM in the unsupervised group.
Recently, Storer et al. (14) reported chest pragdseg press strength gains of 42% and 35%
versus 19% and 23%, respectively, in a personaliyneéd group versus an unsupervised

group. In addition, only the PT group significanthcreased lean body mass and peak leg
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power (14). Therefore, these results support pusviesearch showing greater maximal
strength increases through supervised resistaaeny and demonstrate a benefit to use of
personal trainers (8, 10).

The self-selected intensity by subjects in the RAug ranged from 47.8% to 61.5%
of 1RM whereas the WoPT group ranged from 42.1%lt@% of 1RM for the four exercises
assessed. The average self-selected load foreaitisgs was 54.0% of 1RM in the PT group
and 49.8% of 1RM in the WoPT group. These inteesitnay be considered typical for
general fitness resistance training but fall bel@eommended values needed for strength
training progression (9). Other studies have shawbjects tend to self-selected low
intensities for strength development, i.e., ~4056%6 of their 1RM (3, 5). These values
(<60%) can be effective for untrained subjects tetefit from strength and hypertrophy
gains (13).

Interestingly, the relative percentage of self-ciele loads for upper-body exercises
(bench press and arm curl) was higher than thofesedected loads for the lower-body
exercises (leg press and leg extension) indeperafetniining group in the present study.
These results confirm the findings of Ratamesd.€tlA) in resistance-trained women who
also reported lower self-selected loads for theplegs and leg extension exercises compared
to the chest press and seated row. This discreplgcedy occurred because upon a post-
testing interview, Ratamess et al. (10) reporteat thomen appeared to have a general
concern about gaining excessive muscle mass ifoter body. However, the concern was
not as prevalent in women who trained under thersugion of a personal trainer indicating
that education from the trainers helped to dispel myth of excessive hypertrophy in the
lower body (10). This may help explain the selesébn of lighter loads for lower-body
exercises (7). In contrast, the relative percelgcsed in the Glass and Stanton (5) study in

men and women for the chest, back, and shouldarcieee were slightly lower than that
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observed for the leg press. Nevertheless, oursigiport those studies (7,10) demonstrating
lower relative load selection for lower-body exess. The reason for the contrast may be
related to capacity of men and women to sustainldad, although Glass and Stanton (5)
have not found differences between genders. Intiaddithe subjects in the Ratamess et al.
study (10) also reported being surprised with tlagmnitude of their 1RMs for the lower-body
exercises. Our data confirm these findings as manthe subjects in the present study
reported post testing astonishment by the amoumteaght they were able to lift during the
1RM and 10RM tests. Most of these subjects hagpremiously trained at a relative intensity
close to these values. Thus, their relative sé#fesed loads may have been underestimated
due to possessing greater strength than anticipated

Regardless of personal training status, all subjecthe present study self-selected
loads that could be considered below a relativensity needed for progression during
strength training (9). Although increasing musctesrsgth is only one of several goals
associated with resistance training, our data baddsults of other studies (3, 5, 10) indicate
that there is a tendency in health clubs for subjerselect lighter weights given the targeted
repetition scheme (i.e., 10 repetitions). Theskesdected intensities fell below 67% of 1RM.
In the PT group, 37.5% of subjects self-selectedtensity of at least 67% of 1RM in one
exercise, 12.5% self-selected intensity of at &% of 1RM in two exercises, and no
subject self-selected a intensity of at least 67%0RM in three or four of the exercises. Only
one subject self-selected an intensity of at 1888 of 1RM in more than one exercise. In
the WoPT group, 38.5% of subjects self-selectattensity of at least 67% in at least one of
the exercises and 7.7% of subjects self-selectiadeasity of at least 67% of 1RM in two
exercises. Interestingly, 37.5% and 76.9% of subjen the PT and WoPT groups,

respectively, self-selected weights that were lgws 50% of 1RM in more than two
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exercises. These data indicate that several ssbgsif-selected loads that are considered
light-to-moderate for 10-repetiton sets.

Subjects in the PT group reported higher RPE valoegsach exercise compared to
the WoPT group. RPE values in the PT group weret®%0.5% higher for all 4 exercises
compared to the WoPT group. Overall, the mean RPBa PT group was 6.7% higher than
the WoPT group. These data reflect the heavienngeselected by the PT group and indicate
that trained subjects who train with a personah&mare accustomed to training at a higher
level. These data confirm results from Ratamesa.gtLl0) who reported that subjects who
trained with a personal trainer reported higher RBEes for three of four exercises tested.
Because personal trainers prescribed the intetwsittye subjects in the PT group, it is likely
that these subjects were accustomed to highersleiebxertion in their workouts than the
WOoPT group. This beneficial effect appeared toymarer to the protocol used in the present
study when subjects were tested in the absendewfgersonal trainers.

In summary, the results of the present study indcahat trained subjects who
trained under the supervision of a personal tragedi-selected significantly greater loads
during the leg press, bench press, leg extensimh,aam curl exercises compared to those
subjects who train on their own. The importanceagbersonal trainer was noted as they
prescribe exercises and educate clients on severalepts of health and fithess. These
results support previous studies demonstrating diageriority of supervised resistance
training (8, 14). Of significance was the findirigat both groups self-selected loads that fell

below recommended values for strength training r@sgjon (9).

PRACTICAL APPLICATIONS
Overload is a critical component of resistancentrgy that leads to gains in muscle

strength and hypertrophy. The self-selection osgniption of intensity is critical to optimal



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

13

resistance training. Our data demonstrate that persised trainees select loads that are
lower than those selected by trained subjects wdio under the guidance of a personal
trainer. Therefore, supervised resistance trainyyga personal trainer appears to be
advantageous, when examining load selection amshgitn improvements. Load selection
should match training goals and strength trainingy mequire heavier loads than the

percentages observed in our sample of the popnlatio
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Table 1

Descriptive Characteristics of the PT and WoPT Grops

t test
PT WoPT
(p-value)
Age (years) 241 +29 23.9+24 0.813
Height (cm) 167.5+8.7 170.3+5.5 0.377
Body mass (kg) 65.8+ 10.3 66.7 £ 8.8 0.828
BMI (kg/m?) 23.3+1.7 229+2.6 0.740
Body fat (%) 17.1+6.3 15.0 £5.8 0.461
RT frequency (days/week) 41+0.9 41+0.8 0.946

PT - Personal Trainer; WoPT - Without Personal Aegi BMI — body mass index; RT —

resistance training



Table 2

Self-Selected Resistance Exercise Loads, 1RM andRId data.

16

Leg press Bench press Leg extension Arm curl

SS 1RM 10RM SS 1RM

10RM SS 1RM 10RM SS 1RM 10RM

PT 159.6+63.8*  333.8+114.7* 260.0#85.1*  44.0 +22.0* 71.5+27.1*
WOPT  134.7+440 309.2+94.9 228.5+57.2 32.3+230 24P
ES 0.6 (medium) 0.3 (small) 0.6 (medium) 0.5 (medium) 0.7 (large)

AN% 15.6%* 7.4%* 12.1%* 26.6%* 26.2%*

55.0+24.0* 70.4 £21.2*% 140.1+31.0*  116+28.6 22.1+9.6* 39.3+13.1* 29.0+11.1*
41.9+27.6 62.8 £ 25.0 149.4442.1 102.3+17.8 7.249.0 32.9+16.7 24.4+12.0
0.5 (medium) 0.3 (small) 0.2 (small) 1 Gmall) 0.5 (medium) 0.5 (medium) 0.4 (medium)

23.8%* 12.1%* 62 0.8% 22.2%* 16.3%* 15.9%*

Loads values are presented in kg; SS — Self-Seldatad; PT - Personal Trainer; WoPT - Without Peatdlrainer; ES: effect size%:

percentage difference between PT and WoFH <*0.05 between groups



1

2

Figure 1. Experimental design of resistance trainig
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1 Figure 2. Differences of (A) one-repetition maximunpercentage (%1RM) and (B) ten-
2 repetition maximum percentage (%10RM) between the @rsonal trainer (PT) and
3 without personal trainer (WoPT) groups. * P < 0.05 between groups. Data presented are

4 the mean % SD.

5 (A)
100% -
opT BWoPT
80% A
= 60% ] *
& - )
B
40% 1
200};0 N
0%
Leg press Bench press Leg extension Arm curl
6
7
s (B)
100% A
opT BWoPT
80% A *
*
= 60% A
[~
=
S 40% 4
200};0 N
0%
Leg press Bench press Leg extension Arm curl
9
10

Copyright © 2016 National Strength and Conditioning Association



