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Abstract:

This study aimed to verify the validity of session-RPE method to monitor the internal training load (ITL)
in beach volleyball players by considering sessions related to different genders, competition levels (elite or
amateur), and types of session (conditioning, technical, or tactical/game). Session-RPE and Edwards’ methods
were applied to quantify the ITLs of 12 elite (18 players; 197 individual sessions) and 12 amateur (18 players;
189 individual sessions) training sessions. Very large relationships between the two methods emerged for
both competition level (Elite: r=77; Amateur: r=75) and gender (male: r=.76; female: r=.75) subgroups, and
conditioning sessions (r=.75). Large relationships emerged for technical (r=.61) sessions, whereas tactical/
game sessions resulted only in moderate relationships (r=.36). Beach volleyball coaches could adequately
use session-RPE method to monitor training for players of different genders, competition levels, and types
of session, although tactical/game sessions should be considered with some caution.
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Introduction

Subjective ratings of perceived exertion (RPE)
have demonstrated to be a practical, valuable, and
inexpensive tool for quantifying athletes’ internal
training load (ITL) (Borg, 1998; Foster, et al., 1995).
Based on the understanding that athletes can natu-
rally monitor the physiological stress their bodies
experience during exercise, RPE has been assessed
using category-ratio (Borg, 1998; Foster, et al.,
1995). As a consequence, several authors have
successfully verified the entity of ITL by multi-
plying the athlete’s RPE for total duration (expressed
in minutes) of a training session (i.e., session-RPE)
in steady-state (Herman, Foster, Maher, Mikat, &
Porcari, 2006) and non-steady-state (Foster, et al.,
1995) exercises, in endurance sports (Foster, 1998),
as well as in individual (Minganti, Capranica,
Meeusen, & Piacentini, 2011; Wallace, Slattery, &
Coutts, 2009) and team sports (Coutts, Rampinini,
Marcora, Castagna, & Impellizzeri, 2009; Coutts,
Vitasovic Gomes, Viveiros, & Aoki, 2010; Lupo,
Tessitore, Gasperi, & Gomez, 2017b).

Although the monitoring of ITL has been
studied in several training conditions, some limi-
tations were inferred for situational disciplines
because of their complexity related to different
goals and types of exercise. In addition, according
to Impellizzeri, Rampinini, Coutts, Sassi, and
Marcora (2004), team sports can be characterized
by intermittent exercises relying on both the aerobic
and anaerobic energy sources (Bangsbo, 2000), thus
allowing for speculation on a higher occurrence of
heterogeneous RPE values (and variable relation-
ships with measurements of reference such as HR)
for this sport category in comparison to individual
ones (Foster, 1998). Nevertheless, satisfactory find-
ings on session-R PE validity were recently provided
also for invasion team sports (Coutts, et al., 2009;
Lupo, Capranica, & Tessitore, 2014; Lupo, et al.,
2017b) and other situational disciplines (Casolino,
et al., 2012; Lupo, et al., 2017a).

However, only few studies (Aoki, et al., 2017,
Coutts, et al., 2010; Murphy, Duffield, Kellett,
& Reid, 2016) on the session-RPE validity were
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focused on return and territorial (i.e., not inva-
sion) sports, also reporting controversial results.
In particular, a study focused on volleyball (Aoki,
et al., 2017) aimed to describe and compare the
training periodization of two age-categories (U16
versus U19), verifying the effect of the periodized
training program on ITL, mood states, and vertical
jump performance of young players. Even though
session-RPE (with the Borg’s category ratio 10
RPE scale; CR-10) was applied to quantify the
athletes’ ITL, no measurement of reference had
been considered to establish the validity of this
method for this particular team sport. Similarly,
no result regarding the session-RPE validity has
been provided for a study on elite tennis (Coutts,
etal., 2010). Conversely, a high correlation between
external and ITLs was provided in a study on youth
tennis players (Murphy, et al., 2016) performing 259
individual drills, where session-RPE values actu-
ally reported a partial correlation with the ITLs
determined by the HR-based method. Therefore,
the promotion of further studies on the correlation
between session-RPE and HR-based methods could
contribute to better clarify the validity of the first
ITL quantification.

Although session-RPE has been widely studied
in team sports, demonstrating to be a valuable tool
in general, relevant differences have also been
reported for the same sport and sample of athletes in
relation to different type of training sessions (Lupo,
et al., 2014, 2017a,b). As a consequence, different
training modalities characterizing return (i.e.,
volleyball, tennis, beach volleyball) and invasion
(i.e., soccer, basketball, water polo) sports could
determine different grades of correlation between
session-RPE and Edwards’ methods.

Among return sports, beach volleyball repre-
sents a worldwide growing sport at amateur and
elite level, especially from its first inclusion in the
program of the Olympic Games (Atlanta 1996). This
game is played by two teams with two players each
one, on an 8x16 m court, and currently character-
ized by the scoring system with two 21-point sets
without the need to have the service to score, and
an eventual 15-point third set in case of an equal
set score. In addition, the intermittent high-inten-
sity actions with rallies lasting less than seven
seconds on average as well as the fact that around
one quarter of match time is spent in active play
(Pilaczynska-Szczesniak, et al., 2011) highlight the
presumed complexity of quantifying the players’
ITLs in this team sport. Therefore, especially for the
last two performance aspects, the monitoring of ITL
in beach volleyball players appears as a necessity
if we want to get a deeper insight into players’ ITL
not provided by simple inferences from the external
training load parameters (i.e., duration of workouts,
occurrences of technical activity repetitions, etc).

Although in the studies on session-RPE
involving the participation of male and female
athletes data were usually merged (Minganti, et al.,
2011; Murphy, et al., 2016; Wallace, et al., 2016), a
separate gender analysis of players’ ITL could made
results more consistent. At the same time, an even-
tual gender difference in the correlation between the
HR-based method and session-RPE could be better
explained by other factors such as competition level,
thus highlighting the need to consider also the latter
factor. Actually, the validity of session-RPE was
already discriminated in terms of competition level
in a study on small-sided soccer games (Coutts, et
al., 2009), but the different nature of return and inva-
sion team sports highlights the need of providing
more specific findings on this issue.

Therefore, the aims of this study were to verify
the grade of correlation between session-RPE and
Edwards’ methods in beach volleyball players by
considering sessions associated to different genders,
competition levels (elite or amateur), and types of
session (conditioning, technical, or tactical/game
sessions), as well as to sessions performed by each
individual player.

Methods

Design

In line with previous studies (Coutts, et al.,
2009, 2010; Impellizzeri, et al., 2004), the validity
of session-RPE method in beach volleyball has
been established according to its correlation to the
Edwards’ method (Edwards, 1993). In particular, for
the lattert method, ITL is determined by summing
up the scores obtained by the multiplication of the
accumulated time (in minutes) spent in every of the
five HR zones (related to the individual HRmax)
with the corresponding coefficients (i.e., 50-60%=1;
60-70% = 2; 70-80% = 3; 80-90% = 4; 90-100% = 5).
For this study, no maximal intensity incremental
test was performed to provide the actual players’
HRmax. Instead, the beach volleyball players’
HRmax was estimated according to the theoretical
“220 — age” formula (Fox III & Naughton, 1972),
therefore no assurance of recognizing this refer-
ence according to the HR peak performed during
training has been guaranteed.

For the session-RPE method, players used to
indicate their self-evaluation of RPE after each
training session by means of the Borg CR-10 scale
modified by Foster et al. (1995), which is a category-
ratio scale characterized by scores ranging from a
minimum of 0 to a maximum of 10, with verbal links
being: 0="Rest”; 1="Very, Very Easy”; 2="Easy”;
3=“Moderate’’; 4="Somewhat Hard”; 5="“Hard”;
7="“Very Hard”; 10="“Maximal”. Beach volleyball
players were familiarized with the CR-10 scale two
weeks prior to the start of the experimental period.
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In this preliminary period, players took special care
about the meaning of scores according to the verbal
links attributed to the whole training session (and
not only its last phase) to correctly quantify ITL.

All amateur and elite training sessions were
monitored during five weeks of the pre-season
period of the 2014/15 Campionato Italiano Asso-
luto di Beach Volley. All training sessions were
scheduled in afternoons, on Mondays, Wednesdays,
and Fridays, at an indoor beach volleyball court.
Each single session has been classified by the main
portion of its contents (i.e., at least 40% of the total
session duration, 10-20-minute warm-up excluded)
into either the conditioning, technical, or tactical/
game session.

Participants

The institutional review board approved this
study and an informed consent form, regarding
the potential risks and benefits associated with
the participation, has been obtained from 18 elite
(nine men: age=23+1 years, body height=188+5 cm,
body mass=78+7 kg; nine women: age=22+3 years,
body height=181+6 cm, body mass=69+9 kg) and
18 amateur (nine men: age=28+4 years, body
height=179+12 cm, body mass=77+9 kg; nine
women: age=26+4 years, body height=172+6 cm,
body mass=64+8 kg) players. Elite beach volley-
ball players had to fulfill the following two inclu-
sion criteria: to compete at the 2014/15 Campionato
Italiano Assoluto di Beach Volley (i.e., the highest
national beach volleyball championship in Italy),
and to have at least seven years of beach volleyball
training experience (consisting of a minimum of
three to a maximum of seven 90-180-min training
weekly sessions); conversely, no particular competi-
tion and training background was considered as the
inclusion criteria for the amateur players.

Procedures

Edwards’ HR-based method

During each training session, individual HRs
were recorded every one second by means of HR
monitors (Polar Team System, Polar, Kempele,
Finland) with a transmitter belt (consisting also of
an internal memory) placed on the beach volleyball
player’s chest before each training session. Then,
to establish individual ITLs, HR data were trans-
ferred onto a computer and classified according to
the Edwards’ method (Edwards, 1993).

Session-RPE method

To assess the session-RPE in beach volleyball
players, the total duration of a session was regis-
tered, and the Italian translation of the CR-10 scale
modified by Foster et al. (1995) was submitted to
players around 30 minutes after the end of each
training session. Then, the individual CR-10 RPE

scores of each training session were multiplied by
the correspondent duration (minutes) to calculate
the related session-RPE (Foster, et al., 1995).

Statistical analyses

Means and standard deviations were calcu-
lated for each analyzed variable. The statistical
analyses were performed using the statistical soft-
ware IBM SPSS Statistics for Windows (Version
21.0., Armonk, NY: IBM Corp) and the criterion
for significance was set at p<.05. Before using
parametric statistical test procedures, the assump-
tions of normality and sphericity were verified by
Shapiro-Wilk normality test and Mauchly’s test,
respectively.

A 2 Gender (i.e., male, female) X 2 Competition
levels (i.e., elite, amateur) X 3 Types of session (i.e.,
conditioning, technical, tactical/game) ANOVA for
repeated measure was applied to ascertain differ-
ences for Edwards’ ITLs, considering gender and
competition level as the between-factor and type of
session as the within-factor. In case of significance,
the post-hoc analysis was performed with Bonfer-
roni corrections. To provide meaningful analysis
for significant comparisons, effect sizes (ESs) were
calculated (Cohen, 1998), considering <0.2, 0.6, 1.2,
and >1.2 as trivial, small, moderate and large ES,
respectively (Hopkins, 2008).

The relationships between Edwards’ ITL and
session-RPE were estimated using the Pearson’s
product-moment correlation (i.e., r) as well as the
coefficient of determination (i.e., R?), in relation
to gender, competition level, and type of session.
Furthermore, small, moderate, large, very large,
and nearly perfect correlations were identified with
r values corresponding to .1, .3, .5, .7, and .9, respec-
tively (Hopkins, Marshall, Batterham, & Hanin,
2009). Finally, the intra-class correlation coefficient
(ICC) and the 95% confidence intervals (95% C.1.)
for the correlation coefficients were calculated.

Results

One hundred ninety-seven (1:11+0:11, h:min)
and one hundred eighty-nine individual training
sessions (0:58+0:06, h:min) were monitored during
12 elite and 12 amateur team training sessions (9-12
sessions a player in both subcategories), respec-
tively.

No difference was reported for the Edwards’
ITLs related to gender and competition level (Table
1), although a strong effect emerged for their inter-
action (p<.001, ES range=0.9). In particular, for the
female beach volleyball players, higher Edwards’
ITLs (Table 2) were found in the elite than in the
amateur sessions (p=.021, ES=0.9), whereas the
opposite trend emerged for the male subgroups
(p=-047, ES=0.9). In addition, higher Edwards’
ITLs were found in the elite female sessions than
in the elite male ones (p=.005, ES=0.9).
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Table 1. Mean and SD (and range) of Edwards, RPE, and session-RPE parameters (Arbitrary Units, AU), and corresponding
correlations between session-RPE and Edward’s values (ICC, r, 95% C.I, R?, and p values) of different genders, competition
levels(i.e., elite or amateur), and types of session (conditioning, technical, tactical/game)

Edwards — session-RPE

Independent Edwards RPE Session-RPE correlation indexes
variables Subgroups (AU) (AU) (AU)
Icc r  95%Cl R P
Female 200£58 6.0£16 440£129
(n=187) (61-324) (3-10) (180-720) 7275 6881 52 <001
Gender Mal 211262 5.9+1.6 4444144
ale s 9%, +
(n=204) (67-360) (2-9) (134-819) Mo 76 69-81 5 <001
Elite 210461 57416 4261128
75 77 71-82 56 <001
Competition (n=197) (61-300) (2-10) (134-736)
level Amateur 210459 6.241.5 459+143
(n=194) (108-360)  (3-10) (180-819) 6975 6881 48 <001
Conditioning 24542 71413 51590
(n=134) (108-360) (4-10) (292-720) 7375 66-82 53 <001
Type of Technical 153+44 4.8+11 322+95
session (n=137) (61-285) (2-7) (134-665) 63 &1 4% 37 <001
Tactical/game 236143 5.9+1.4 4984126
e (oa319) o obigre 36 36  19-51 13 <001

Table 2. Mean and SD (and range) of Edwards, RPE, and session-RPE parameters (Arbitrary Units, AU), and corresponding
correlations between session-RPE and Edward’s values (ICC, r, 95% C.1., R?, and p values) of each type of training session in terms
of gender and competition level (i.e., elite or amateur), gender and type of main workout (i.e., conditioning, technical, tactical/
game), and competition level (i.e., elite or amateur) and type of session (i.e., conditioning, technical, tactical/game)

Competition Type of Edwards - session-RPE

S:g:gup su::;sup ;‘ﬁ::p Ed(vxzr)ds EAPUE) Sess(n:lr])-RPE — r cc;;r:a::t.ilc.m in::axes -

Female Elite Al (’;‘135;‘)’”3 éf;gg) (%1107) é‘(‘)if;fg) 75 77 67-84 6 <001
Female Amateur A (Sr?jgjf;”s ( 12(95’3521) 5(':?_*110')5 (ﬁggf;%‘) 7 75 64-83 56 <001
Male Elite Al (rs]i‘f]‘%ig)”s (%(;‘_‘21965) 5(2*§)5 (?;ff;g’;) 75 77  68-84 59 <001
Male Amaeur A SeSONS 12215_%%%) eéfgf (‘;gg’f;fg) 68 74 64-82 55 <001
Female All sessions C°qg2§g)‘”9 (125‘88;42‘2) 7(54i110)3 (3?582_*7270) 7 67 51-79 45 <001
Female All sessions Te(f]'lgg)a' (16‘2(_)2*;58) ‘gi; (?ggf;gg) 67 68 53-79 46 <001
Female All sessions Tactéﬁilégz?me (123277-2%58) ?37_4‘; (3%3_17%31) .22 19 -.09-44 .03 >.05
Male All sessions C°Qgggg)‘”9 (125402_2‘:510) 6'(?5352 (ggg_i;%g) 77 82 72-88 68 <001
Male Allsessions T (23‘;'_3215’57) ‘;'283; (133048_378%) 58 53 .33-68 .28 <001
Male All sessions TaCt(iﬁi'E’s%";‘me (12?‘)‘2‘?’_*3";89) Gi;’f;f (ﬁggf;?g) 37 38  16-57 14 001
All sessions Elite C°Qgggg)‘”9 ( 127‘;1_%%20) G(fjl)'f (;‘g;’_iﬁg) 69 .85 77-9 73 <001
All sessions Elite Te(f]'lr;'g)""' (1351(_’;85;) 4(2171)2 (?gﬁ_iggg) 69 69 54-8 48 <001
Allsessions  Elite Tadéﬁig%";‘me (12;; 2%%) 5'(?-';53 a‘ggf;;g) 48 59 39-74 35 <001
All sessions  Amateur Co?gizﬁgg)ing ( 125‘:_?,)5610) 7(54*110;) (352357270) 82 76 63-85 57 <001
All sessions Amateur Te(?]r;réi;;ﬂ (111577_;22%) 5(3?7? (138006_26515) .58 .54 .33-7 29 <.001
All sessions  Amateur Tac?:fggf‘me (123?28_%513) Géﬂf égiifg) 41 37 14-56 13 .003
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Strong differences emerged also between the
observed types of sessions (p<.001, ES range=0.7),
highlighting lower Edwards’ ITLs of the technical
sessions with respect to the conditioning (p<.001,
ES=0.7) and tactical/game (p<.001, ES=7) ones
(Table 1). The same trend determined the signifi-
cance regarding the interactions of type of session
with gender (p=.043, ES range=0.6-0.8), and
competition level (p=.007, ES=0.7). In particular,
Edwards’ ITLs resulted strongly lower in the
technical sessions than in the conditioning and
tactical/game ones associated to both the female
(p<.001, ES range=0.6-0.7) and male (p<.001, ES
range=0.7-0.8), and amateur (p<.001, ES=0.7) and
elite (p<.001, ES=0.7) competition level subgroups
(Table 2). Finally, no difference for Edwards’ ITLs
emerged in the interaction of all the three observed
variables (Table 3).

For the correlation between the ITLs assessed by
the session-RPE and Edwards’ methods, very large
relationships emerged for both genders, whereas for
the competition level, very large and large relation-
ships were reported for elite and amateur subgroups,
respectively; finally, in terms of the type of sessions,
very large, large, and moderate correlations were
found for the conditioning, technical, and tactical/
game sessions, respectively (Table 1).

For the sessions related to the interaction of two
variables (over the three observed), the grade of
correlation between the two methods resulted in
very large or large correlations, with the excep-
tion of the tactical/game sessions performed by the
male, elite, and amateur players subgroups, which
resulted only in moderate correlations, and of the
tactical/game sessions performed by all females,
which even resulted in not significant correlations
(Table 2). In addition, very large and large relation-
ships between the two observed methods were also
reported for almost all the session subgroups related
to the interaction of all the three variables. The
exceptions emerged for the tactical/game sessions
performed by the amateur male and female beach
volleyball players, which were moderate and not
significant, respectively (Table 3).

The analysis applied for each single player
(Table 4) reported very large and large correla-
tions between the ITLs related to the two observed
methods for almost every case (with four almost
perfect individual correlations). However, five
individual cases were not significant. Session-
RPE and Edwards’ values regarding each elite and
amateur training session (regardless of gender) were
portrayed in Figures la and 1b, respectively.

Table 3. Mean and SD (and range) of Edwards, RPE, and session-RPE parameters (Arbitrary Units, AU), and corresponding
correlations between session-RPE and Edward’s values (ICC, r, 95% C.I, R°, and p values) of each type of training session in
terms of gender, competition level (i.e., elite or amateur), and type of session (i.e., conditioning, technical, tactical/game)

Edwards — session-RPE

Gender Con;::;:tion ::E:ig: Edwards Session-RPE correlation indexes
SUPGTOUP subgroup  subgroup (*9) #9 IcC  r 95%Cl R p
Female Elite Cor(‘r?lt;‘;r;ing ( 127594_33(;10) 7(54i110)5 (3?52;39150) 65 .8  63-9 64 <001
Female Elite T‘?ﬁ:ggc)a' (16??386;) 4231)'1 (%fégﬁ) 7 71 5.8 5 <001
Female Elite Tac?{ffgg)ame (2233_1'227%) 5'(?5%'8 (;4355_%7324) 46 58 .22.8 .33 004
Female Amateur Co?git;c;r;ing (12;5_15352‘:'1) 7(65-i110)0 (45;;_1;72%) .8 .71 A47-.85 .5 <.001
Female Amateur T‘?ﬁzgf)a' (111574;23) 4'&%9 (12:;352%) 61 54 25-74 29 001
Female Amateur Ta"t(irfjgg;"me (12;77_ Jg‘;')la) ° (gr;; (;?2:;32) 29 24 -14-56 06  >05
Male Elite Cor(‘r?itg;i”g ( f:§_§2777) 6(22)'1 (3528_28824) 69 88 77-94 77 <001
Male Elite T'?ﬁzgif)a' (133;‘?;3 11) 4'(gfé52 ( 133042_12310) 58 .55 .26-75 .3 .00f
Male Elite Taci:’jggfme ( 12;88_335%) 5(\2;56 (%?f;gg) 47 59 57-87 .34 <001
Male Amateur Cor(‘:ltg;i”g (125505_2‘;'3%) 7'(‘:;')0 (35;5_%% 85 82 67-91 .68 <001
Male Amateur T‘?ﬁzgi;)a' (1153_22265) 5(;)*;)0 (1?;:(;‘_’-;%25) 55 53  23-74 28  .00f
Male Amateur Tac?:fggf‘me ( 2 %51%) 6'(2?;)'5 (%i’f;?;) 42 37 03-67 13 .036
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Figure 1 (a, b). Session rating of perceived exertion (RPE) and Edwards’ training load (TL) for elite (Figure la) and amateur
(Figure 1b) players during 12 training sessions. Abbreviation AU indicates arbitrary unit.

Table 4. Mean and SD (and range) of Edwards, RPE, and session-RPE parameters (Arbitrary Units, AU), and corresponding
correlations between session-RPE and Edward’s values (ICC, r, 95% C.I, R?, and p values) for each beach volleyball player

# Edwards RPE Session-RPE  areration mmgs
Subgroup PIayf-;r (AU) (AU) (AU)
(n sessions) ICC  r 95%Cl. R? P
#1 (10) (1222{4.2275) 611 (4-8) é?;’ﬂ;i) 8 88  56-97 .78 001"
#2 (1) (120221*25713) 6+2 (3-10) é%if;fg) 63 .71 19-92 51 014
#3 (11) (29(1?;?5) 6+2 (3-10) égif;g;) 71 76 .30-93 58  .007*
#4 (10) (21?%3) 7+2 (4-10) ég%% 82 83 4296 .69  .003*
Eﬁ{ga'e’ #5 (11) (120222_368%) 6+2 (4-9) (‘z‘%ﬂgg) 87 87 5797 76 <001
#6 (10) (122215;2;) 6+2 (4-9) éi;ﬂgg) 76 80  .34-95 64  .006*
#7 (11) (1285_’;2})) 6+2 (4-9) (;725_%%2) 77 68  14-91 47 .020%
48 (9) (fgff;j) 6£2 (3-9) égiﬂgg) 59 62 -08-91 39 075
#9 (10) ( 120127 12%73) 6+2 (3-10) (‘z‘g)?f;gg) 84 93  73-98 .87 <001
#1 (1) 1221312%% 6+2 (3-8) égﬂ:i) 69 .81  41-95 66  .003%
#2 (12) é(;f’zigg) 542 (2-7) gggf;gg) 81 83  49-95 69 001
#3 (12) égf_‘;gg) 6+2 (3-6) gégf;gg) 76 .81  44-94 66  .001*
#4 (11) é‘;f";g;) 541 (3-7) (2%%-151:3) 8 91 6898 8 <001
'\E"Iif #5 (12) ég?;g;) 6+1 (3-8) éii’_ﬁgﬂ) 78 77 3593 60  .003*
#6 (12) (g?;;g) 6+2 (3-8) é%?f;gg) 77 78 3794 61 .003%
#7 (1) (12818_;212) 611 (4-8) ég;ﬂgg) 74 74  25-93 55 009
#8 (12) é?f;gg) 542 (3-7) (?57;;11;2471) 69 69  19-91 47 014*
#9 (1) (122025_268%) 611 (4-8) (‘Z‘jf;gg) 72 74  25-93 55  .009*
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Continuation of Table 4

Edwards — session-RPE

Subgroup PIaﬁter Ed(‘XE';ds E\PUE) Sess(i:S;RPE correlation indexes
(n sessions) Icc r  95%Cl R? p

#1(9) (112801_*245%) 6+1 (4-8) éigﬂg?) 71 93 70-99 .87  <.001*
#2 (11) (12;71_25077) 6+2 (4-5) éggﬂjg) 5 51 13-85 .26 107
#3 (1) (1242:-323) 6£2 (4-10) 472*;%)(240' 80 85 51-96 73 001"
#4 (8) (113873_222) 61 (4-8) éigf’;g% 61 68 -05-94 .46 064

an";"t""eir #5 (10) (1220(?_2272) 641 (4-9) éi;f;g?) 82 92  69-98 85 <001
46 (9) (11(?;*255%) 61 (4-8) (24‘:8?598% 65 59  -12-90 .35  .094
#7 (1) (11‘?5_%5020) 542 (3-8) (ﬁ’gg_iggg) 64 70  13-92 49 016*
#8 (9) (1158_258%) 6+2 (3-8) (?ggf’gg:)) 78 .84  .40-97 .71 .004*
#9 (11) (121171_2%) 6+2 (3-9) gggf;?g) 77 83  .46-95 69  .002*
#1 (1) (1241473%98) 741 (5-8) 51411752‘;)(300' 35 37 -30-79 14 263
#2 (1) (122302_2%) 7+2 (4-9) (gggf_gg) 72 87 5797 .75  .001*
#3 (12) (12:,’25_%%) 6+2 (3-9) éigf;:g) 61 76  33-93 57  .004*
#4 (10) (12279;%3) 6+2 (4-9) éi?f;gg) 76 .84  45-96 .70  .002*

Xr?]lzfeur #5 (12) (12411336224) 6+2 (4-9) ézgf;gg) 65 71 .23-91 50  .010*
#6 (12) (122303_22%) 7+1 (4-9) éggf;gg) 8 88 6297 78  <001*
#7 (1) (1220(?_%2% 6+2 (3-9) gggf’gg% 73 75 2793 56  .008*
48 (10) (1221(;_2%38) 61 (4-8) (g%?;;‘;) 66 65  .04-91 42 042"
#9 (11) (1220(;_2%27) 6+1 (3-7) (}S’Sf;é?) 7279  36-94 63  .004*

Discussion and conclusions

To our knowledge, this is the first study focused
on the correlation between session-RPE and
Edwards’ method for quantifying ITLs in beach
volleyball players. The main finding of this study
was that session-RPE is a valuable tool to monitor
beach volleyball players regardless of gender,
competition level, and type of session performed,
highlighting a strong relationship with the crite-
rion of measurement (i.e., Edwards’ method), in line
with what has been reported in other team and situa-
tional sports such as basketball (Lupo, et al., 2017b),
water polo (Lupo, et al., 2014), soccer (Impellizzeri,
etal., 2004), and Australian football (Scott, Black,
Quinn, and Coutts, 2013). However, some limita-
tions seem to affect the tactical/game sessions, for

which only moderate correlations between session-
RPE and Edwards’ method emerged.

A very large correlation between session-RPE
and Edwards’ method has been reported both in
male and female sessions, probably because their
ITLs were quite similar. Coherently to gender, the
same picture has been shown for the competition
level subcategories, making session-RPE a valu-
able tool to monitor training loads regardless of
beach volleyball players’ experience. Despite no
gender and competition level effect emerged for
Edwards’ ITLs, their subgroup interactions were
different (with moderate ESs), reporting the lowest
values for the technical sessions. Therefore, this
result underpins the assertion that the type of
session can substantially influence the ITL, even
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more than gender and competition level. However,
further evidences are needed to confirm or contrast
this effect for other sport and training scenarios.

Although the Edwards’ ITLs of the technical
sessions were considerably lower (with moderate
ESs) than the other session types, its corresponding
correlation between session-RPE and Edwards’
method was highly satisfactory. Differently, for
the tactical/game training sessions, session-RPE
was moderately correlated with the Edwards’
method, although ITLs were similar to that of the
conditioning sessions. As a consequence, the two
observed methods are correlated regardless of the
ITL level.

However, the session-RPE validity values
reported in this study for the three types of sessions
result coherent to a previous study (Lupo, et al.,
2014), where the tactical/game sessions were recog-
nized as the portion of training in which players
probably experienced what they really preferred to
perform during a training session, feeling pleasure
from practice, and therefore, probably underesti-
mating their RPE scores. Nevertheless, a different
scenario for a similar analysis emerged in youth
basketball (Lupo, et al., 2017b), where players
reported strong relationships between the two
methods in every session type. Therefore, further
studies should clarify if the session-RPE validity is
really limited for the tactical/game sessions. Work-
rest analysis of training sessions and a training
dairy, especially focused on discriminating tech-
nical from tactical sessions, characterized by
frequent or rare coaches’ explanatory interrup-
tions, could contribute to better understanding of
this issue.

Weak relationships between sessions-RPE
and Edwards’ values related to the tactical/game
sessions emerged especially when associated with
the female and female-amateur subgroups. In addi-
tion, this effect seems to be further confirmed by
the analysis on individual players’ sessions (Table
4) where significant correlations between the two
observed methods emerged more frequently in the
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