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A B S T RAC T
BACKGROUND: This study compared the physical performance of National female rugby sevens players selected or not selected to form the
Brazilian National Olympic team.
METHODS: Thirty women rugby sevens players from the Brazilian National team (15 Olympic and 15 non-Olympic athletes) participated in
this study. Tests were performed on consecutive days, in the following order: day 1) standing long jump (SLJ); squat and countermovement
jumps (SJ and CMJ); and one-repetition maximum test in the bench-press, prone-row, and parallel squat exercises; day 2) 40-m linear sprint; Proagility and L-drill change of direction tests; and Yo-Yo intermittent recovery test level 1 (IR1). The differences between groups in all variables
examined were analyzed using the independent t test and effect sizes (ES).
RESULTS: Greater jump performances were noticed for the Olympic players in all jump tests compared to the non-Olympics (ES=0.95,
ES=1.05, and ES=0.93, for SLJ, SJ, and CMJ, respectively; P<0.05). Olympics revealed shorter sprint times than non-Olympics in 40-m distance (ES=0.88; P<0.05). Higher one-repetition maximum in the bench-press and Yo-Yo IR1 distance were also observed for the Olympics in
comparison to non-Olympic players (ES=0.65 and 0.93, respectively; P<0.05).
CONCLUSIONS: Lower-body power, upper-body strength, maximal sprint velocity and aerobic fitness were found to be important for distinguishing between Olympic and non-Olympic female rugby sevens players. Coaches and practitioners should prioritize the development of these
physical qualities in these team-sport athletes.
(Cite this article as: Loturco I, Pereira LA, Arruda AF, Reis VP, Robineau J, Couderc A, et al. Differences in physical performance between Olympic
and non-Olympic female rugby sevens players. J Sports Med Phys Fitness 2021;61:1091-7. DOI: 10.23736/S0022-4707.21.12719-7)
Key words: Athletic performance; Team sports; Exercise tests; Resistance training.

R

ugby sevens is a contact sport that requires a multitude of physiological, physical, technical, and tactical
skills.1, 2 This field-based team-sport is usually played in a
tournament style, by teams of seven players who compete
over two 7-min halves.3 Throughout these tournaments,
rugby sevens teams typically play from 5 to 6 matches,
within a period of 2 or 3 days. These matches are characterized by a great and frequent number of high-intensity
activities and collisions (i.e., player-to-player contacts),
interspersed by short recovery intervals.4-7 As a result of
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these insufficient recovery times during and after matches,
impairments in neuromuscular function, and thus, in certain
physical capacities (e.g., jumping and sprinting), are commonly expected in the course of sevens competitions.8, 9
The extent to which each player is (or is not) affected by
this “residual fatigue” (e.g., reduced physical performance
within and between matches) seems to be directly related
to his/her positional role and game demands.10, 11
Accordingly, some recent research on highly-trained
rugby sevens players has shown that different play-
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ing positions (i.e., backs and forwards) require different physical and technical qualities.3 Suarez-Arrones
et al.6 reported that backs covered substantially more
total distance at medium and high intensity (i.e., >14.0
km/h and >20.0 km/h, respectively) than forwards, but
forwards were involved in a higher number of collisions
(e.g., tackles, rucks, or scrums) per match. Similarly, in
an observational study including data from 6 matches
collected during an international women’s rugby sevens
tournament, it was shown that, despite covering similar
total distances, backs achieved significantly higher maximal running velocity and covered more distance sprinting (i.e., >75% Vmax and >90% Vmax, respectively) than
forwards.12 Besides these critical and fundamental differences in game demands and positional roles, elite rugby
sevens players may also differ in their physical and physiological traits (e.g., speed-power capacities and aerobic
endurance).3
For example, after examining the anthropometric and
physical qualities of international level female rugby
sevens players, Agar-Newman et al.13 reported that forwards are significantly heavier (i.e., ~73 kg vs. ~66 kg)
and able to generate greater sprint momentum (i.e., the
product of athlete’s body-mass and sprint velocity; ~400
vs. ~367 kg/m/s) than backs. Significant differences in
physical performance have also been found between
elite and non-elite female rugby sevens players, with the
former usually exhibiting higher maximal sprint velocities (i.e., 7.96±0.26 vs. 7.53±0.27 m/s) and faster 40-m
sprint times (i.e., 5.63±0.07 vs. 5.79±0.17 s) than the latter.14 Furthermore, elite female players displayed greater
absolute one-repetition maximum (1RM) values in the
bench-press exercise (i.e., 65.2±3.3 vs. 40.3±7.3 kg) and
greater relative mean power during vertical jump tests
(i.e., 39±4 vs. 33±7 W/kg).14 Lastly, elite female rugby
sevens players also covered greater distances during the
Yo-Yo intermittent recovery test level 1 (Yo-Yo IR1),
thus confirming their physical superiority over their less
specialized peers (i.e., 1300±219 vs. 955±136 m, respectively, for elite and non-elite female rugby sevens players).14
Despite the relevant information available on the differences between playing positions and performance levels
in rugby sevens, it is still unknown whether some specific
physical attributes (e.g., strength-, speed-, power- and
aerobic-based qualities) are related to the level of success
achieved by female players within the same rugby sevens
team (e.g., a National team). As rugby sevens has recently
become an Olympic sport, this information could help Na-
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tional coaches and sport scientists to identify female players more apt to be selected for major teams (i.e., Olympic
teams) as well as to create more effective strategies for
developing more successful rugby sevens athletes. This
study aimed to compare the physical performance of National female rugby sevens players selected or not selected
to form the Brazilian National Olympic female rugby sevens team.

Materials and methods
Subjects

Thirty women rugby sevens players from the permanent
Brazilian National rugby sevens team participated in this
study. The sample comprised 15 rugby sevens players selected to participate in the next Olympic games (Olympic
Group: OG; 8 backs and 7 forwards) and 15 players who
were not selected for Tokyo 2020 (non-Olympic Group:
NOG; 8 backs and 7 forwards). The characteristics of
the subjects are presented in Table I. The Brazilian National Olympic team participated in the first division of
the World Rugby Women’s Sevens Series, attesting their
high level of competitiveness. Prior to participating in the
study, players signed an informed consent form. The study
was approved by the local Ethics Committee.
Study design

All players completed the physical assessments at the
same time, at the beginning of the last period of preparation to Tokyo 2020. Tests were performed on consecutive
days, between 9:00 and 13:00 on both days, and in the following order: day 1) standing long jump (SLJ); squat and
countermovement jumps (SJ and CMJ); and 1RM test in
the bench-press, prone-row, and parallel squat exercises;
day 2) 40-m linear sprint; Pro-agility and L-drill change
of direction (COD) tests; and Yo-Yo IR1. Prior to the tests,
on both days, athletes performed a standardized warm-up
protocol including general (i.e., running at a moderate pace
for 10-min followed by active lower limb stretching for
3-min) and specific exercises (i.e., submaximal attempts at
each tested exercise).
Table I.—Characteristics of the subjects.
Characteristics

OG

NOG

ES - rating

Age, years
Stature, m
Body mass, kg

23.9±3.1
1.65±0.07
66.4±6.9

22.9±3.9
1.67±0.09
66.3±10.0

0.24 - small
0.16 - trivial
0.01 - trivial

OG: Olympic group; NOG: non-Olympic group; ES: effect size.
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Procedures

40-m sprint performance

Standing long jump

Three pairs of photocells (Smart Speed, Fusion Equipment, Brisbane, Australia) were positioned at the starting
line and at the distances of 10- and 40-m along the sprinting course. Athletes completed two attempts, starting from
a standing position 0.5-m behind the starting line. The
sprint tests were performed on an indoor running track. A
5-min rest interval was allowed between the two attempts
and the fastest time was considered for analyses.

Athletes performed the SLJ starting from a standing position. They started the jump by swinging their arms and
bending their knees to provide maximal forward drive.
The jump-length measurement was determined using a
metric tape measure (Lufkin, L716MAGCME, Appex
Group, Milwaukee WI, USA), from the take-off line to the
nearest point of landing contact (i.e., back of the heels).
Each athlete executed three attempts, interspersed by 30-s
intervals, and the longest jump was used for analyses.
Vertical jumps

Vertical jumping ability was assessed using the SJ and the
CMJ. In the SJ, a static position with a ~90° knee flexion
angle was maintained for 2-s before a jump attempt without any preparatory movement. In the CMJ, athletes were
instructed to perform a downward movement followed by
complete extension of the lower limbs and the amplitude
of the countermovement was freely determined to avoid
changes in the jumping coordination pattern. All jumps
were executed with the hands on the hips. Five attempts at
each jump were performed interspersed by 15-s intervals.
Jump tests were performed on a contact mat (Elite Jump®,
S2 Sports, São Paulo, Brazil) and the highest value of each
jump was used for analyses.
One-repetition maximum tests in the bench-press, prone-row,
and parallel squat exercises

The 1RM test was performed using an Olympic barbell for
all tested exercises, as described previously.15-17 The testing protocol was adapted from the procedures proposed by
Brown and Weir.18 Prior to the test, athletes performed three
specific warm-up sets. In the first set, subjects performed 4
repetitions with 50% of the estimated 1RM (i.e., based on
prior assessments); in the second set they performed 3 repetitions with 60% of the estimated 1RM, and in the third set
they performed two repetitions with 70% of the estimated
1RM. A 3-minute resting interval was allowed between sets.
Three minutes after the warm-up, participants were allowed
up to 5 attempts (≈80%, 90%, 95%, and [1-2 repetitions]
>95% of the estimated 1RM) to obtain the 1RM load (e.g.,
maximum weight that could be lifted once using the proper
technique),18 with a 3-minute interval between attempts. To
account for differences in the body mass of the athletes,
values were normalized by dividing the 1RM load value by
the athlete’s body mass (i.e., relative strength - RS).
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Change of direction ability

Players performed two COD tasks as described before:19
Pro-agility, and L-drill. In the Pro-agility test (5-10-5),
subjects started in a standing position over the starting
line, facing one of the photocells. At the instructor’s signal, athletes turned and sprinted 5-m, touching the line,
then turned 180o and ran 10-m to touch the other line. Finally, they sprinted 5-m towards the finishing line, covering a total distance of 20-m. In the L-drill, subjects started
in a standing position, and were required to sprint forward 5-m, touch the line, and sprint back to the starting
line. Next, they performed a 180° directional change and
sprinted to the first cone, cut 90°, and circled the second
cone. Lastly, players performed another 90° cut before
completing the 30-m test by sprinting through the photocells placed on the finishing line. Athletes performed two
attempts starting to the right side and two to the left in each
test. The fastest time of the four attempts of each test was
considered for analysis.
Yo-Yo Intermittent Recovery Test Level 1

The Yo-Yo IR1 test was performed on a synthetic grass field
and consisted of running consecutive 20-m shuttle runs at
increasing speeds, interspersed with 10-s of active recovery after each 40-m shuttle, as described elsewhere.20 The
recovery zone of the Yo-Yo IR1 was delineated 5-m behind
the starting line with the test speed governed by a beep emitted by a sound box. Tests finished when the athletes failed
to reach the finish line twice in sequence or by volitional
exhaustion. Total distance was considered for analysis.
Statistical analysis

Data are presented as means and standard deviations (SD).
Data normality was confirmed with the Shapiro-Wilk test
using the SPSS software package, version 22.0. (SPSS, Inc.,
Chicago, IL, USA). The differences between groups in all
variables examined were analyzed using the independent ttest. The magnitudes of the differences for the comparisons
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in all variables were analyzed using the Cohen’s d effect
size (ES).21 The magnitudes of the ES were qualitatively interpreted using the following thresholds: <0.2, trivial; 0.20.6, small; 0.6-1.2, moderate; 1.2-2.0, large; 2.0-4.0, very
large; and >4.0, almost perfect.22 The significance level was
set as P<0.05. Intraclass correlation coefficients and coefficients of variation were calculated for every test performed
in this study and were all >0.90 and <5%, respectively.

Results
No significant differences were noted between groups for
age, stature, and body mass (Table I). Figure 1 depicts the
comparisons of the horizontal and vertical jump performances between the OG and NOG. Greater jump performances were noticed for the OG in all jump tests in comparison to the NOG (ES=0.95, 1.05, and 0.93, for SLJ, SJ,
and CMJ, respectively; P<0.05).
Figure 2 shows the comparisons of the linear sprint
SLJ

2.0
1.6

45
40
35
30
25

0

0

NOG

OG

CMJ

55
Jump height (cm)

2.4

OG

SJ

50
Jump height (cm)

Jump distance (m)

2.8

NOG

35

OG

NOG

Figure 1.—Comparisons of the horizontal and vertical jump performances between Olympic (OG) and non-Olympic (NOG) women rugby
sevens players.
SLJ: standing long jump; SJ: squat jump; CMJ: countermovement jump.
*P<0.05.
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Figure 2.—Comparisons of the linear sprint times between Olympic
(OG) and non-Olympic (NOG) women rugby sevens players.
*P<0.05.
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Parameter

RS bench-press
RS prone-row
RS parallel squat
Pro-Agility, s
L-Drill, s
Yo-Yo IR1, m

OG

NOG

ES - rating

1.00±0.15*
1.03±0.11
1.54±0.20
5.21±0.20
9.08±0.25
1170.7±252.3*

0.91±0.13
0.98±0.10
1.44±0.21
5.31±0.29
9.27±0.37
928.0±249.0

0.65 - moderate
0.26 - small
0.41 - small
0.35 - small
0.47 - small
0.92 - moderate

ES: effect size; RS: relative strength; IR1: intermittent recovery test level 1.
*P<0.05.

times between the OG and NOG. No significant differences between groups were noticed for 10-m sprint time
(ES=0.40; P>0.05). The OG revealed lower sprint times
than NOG in 40-m distance (ES=0.88; P<0.05). Table II
demonstrates the comparisons of the bench-press, pronerow, and parallel squat RS, Pro-Agility and L-Drill times,
and Yo-Yo IR1 distance between the OG and NOG.

Discussion

45

25
0

Table II.—Comparisons of the bench-press, prone-row, and parallel squat (relative strength values), Pro-Agility and L-Drill
change of direction test performances, and Yo-Yo IR1 distance
between Olympic (OG) and non-Olympic (NOG) women rugby
sevens players.

In this study, for the first time, we analyzed and compared
the anthropometric traits and physical qualities of National female rugby sevens players selected or not selected to
form the National Olympic team. Despite the lack of differences in anthropometrics (i.e., height and body-mass),
the “Olympic” and “non-Olympic” groups differed significantly in several physical performance measures, as presented and discussed below.
Differences in strength and power performance

The OG outperformed the NOG only in the 1RM benchpress test, exhibiting similar performances in both the
parallel squat and prone-row exercises (Table II). These
results are consistent with those reported in a recent review,14 which indicated that superior levels of benchpress strength can discriminate between elite and nonelite female sevens players. Accordingly, Goodale et
al.23 showed that greater levels of upper-body strength
(assessed in both the bench-press and pull-up exercises)
were able to differentiate between National team female
players who played high and low minutes (i.e., “highplaying-minutes” and “low-playing-minutes” groups)
across an international rugby sevens tournament. In fact,
elevated levels of upper-body strength are needed to effectively cope with the large and repeated number of
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collisions and player-to-player contact situations (e.g.,
tackling, scrummaging, wrestling, carrying the ball into
contact, and rucking) that usually occur during rugby sevens matches.3, 14, 24 In this sense, it is expected that more
specialized (and specifically faster) players generate, and
also absorb, higher impact forces during offensive and defensive play.13, 19 This may explain, at least in part, the superiority of the OG over the NOG in upper-body strength
performance.
In the present data set, lower-body strength performance (assessed by means of the 1RM parallel squat
test) could not differentiate between Olympic and nonOlympic female rugby sevens players. Similarly, two previous studies have already demonstrated that backs and
forwards as well as high- and low-playing minutes players from two National rugby sevens teams did not present
significant differences in the front squat performance.13, 23
As such, it appears that lower-body strength is not a good
discriminator of playing position and performance level
among female rugby sevens players. On the other hand,
jumping ability (assessed via vertical and horizontal jump
tests) was superior in the OG, which suggests that these
simple and practical measurements can be used by practitioners to discriminate between less and more specialized female rugby sevens players. These findings agree
with recent research indicating that elite female rugby
sevens athletes are able to produce greater relative power
and achieve higher velocities during vertical jump tests
(compared with non-elite athletes).14, 25 However, also at
the elite level, similar vertical and horizontal jump performances were observed between distinct playing positions,
which suggests that jumping ability is equally important
for rugby players with different positional roles (at least
for female athletes).14 That said, in light of our findings
and current evidence, coaches and sport scientists are
advised to consider both upper-body strength and lowerbody power as important indicators of performance in female rugby sevens players.
Differences in speed-related performance

The OG was faster than the NOG in the 40-m sprint test,
but not in the 10-m sprint test (Figure 2). Again, our results agree with those of earlier studies on female rugby
sevens players and suggest that the performance obtained
over longer sprint distances (i.e., 30-40 m) is more sensitive than short-sprint ability to discriminate between playing levels.14, 25 Furthermore, the OG performed similarly
to the NOG in both the Pro-Agility and L-Drill tests. These
findings can be easily explained by considering the char-
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acteristics and nature of match and physical demands in
rugby sevens. It is worth noting that seven-a-side rugby
is played under the same laws as fifteen-a-side rugby (i.e.,
rugby union), within identical playing field dimensions.3
Therefore, despite being exposed to shorter playing periods (i.e., 2×7-min halves in rugby sevens vs. 2 x 40-min
halves in rugby union), sevens players have to deal with
relatively larger and less congested playing areas during
training and match situations. These playing conditions
may possibly result in increased importance of maximal
velocity in this “shortened form” of rugby union. Indeed,
in a review on match analysis and player characteristics in
rugby sevens, Ross et al.3 confirmed that sevens is played
at a higher relative intensity (compared to rugby union),
which was evidenced by the greater proportion of total
distance covered at higher running speeds during domestic and international competitions. To some extent, these
physical and technical aspects (i.e., longer sprint distances
and wider playing spaces) may also explain the lack of
differences in COD qualities between Olympic and nonOlympic players. As mentioned above, across training and
matches, rugby sevens athletes have to continuously (and
progressively) accelerate over greater distances, which reduces the importance of more aggressive accelerations and
decelerations in this team-sport discipline. Moreover, the
less-congested playing areas allow, for example, attacking
players to reach higher velocities while sprinting, without
requiring them to frequently perform rapid and sharper
turns to move away from defensive players. As a consequence, a series of mechanical factors related to successful
COD performances (e.g., accelerating, decelerating, and
reaccelerating rapidly)19, 24 seem not to be critical, or at
least determinant, for distinguishing between more or less
specialized female rugby sevens players. Indeed, Freitas
et al.26 compared the speed-related abilities of elite female
athletes from three different team-sports and observed
that, although achieving faster velocities than both handball and soccer players during straight sprints, rugby sevens players also presented the greatest COD deficits (i.e.,
a measure that represents the difference in time or velocity
between a linear sprint and a directional change of equivalent distance).19, 27 Together with our results, these findings
indicate that top-speed qualities are much more important
than maximum acceleration, deceleration, and COD speed
capabilities for selecting and differentiating female rugby
sevens players. In essence, athletes who perform better
and reach higher velocities over longer sprint distances are
more prone to achieve higher levels of performance in female rugby sevens.
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Differences in aerobic fitness

Limitations of the study

Female rugby sevens players cover, on average, 1080 m
per match, with approximately 90% of this total distance
covered at speeds <18 km/h.25, 28 Throughout training and
matches, these athletes are successively and intermittently exposed to high cardiovascular demands.4, 7 Approximately 75% and 30% of the matches are played at intensities ≥80% and 90% of players’ maximum heart-rate,
respectively, highlighting the critical importance of both
aerobic and anaerobic systems in rugby sevens.10, 29, 30
For this reason, several studies have been conducted to
assess and report the aerobic capacity of female rugby
sevens players.10, 14, 25, 31 The majority of these studies
used variations of the Yo-Yo intermittent recovery test,
which is considered a valid and practical measure of
intermittent field team-sport endurance.3 In this regard,
Clarke et al.31 stated that the Yo-Yo IR1, specifically tailored and proposed for assessing intermittent-based activities, is ideal and more appropriate to evaluate aerobic fitness in team-sport disciplines. Therefore, from the
previous discussion, we can expect that more specialized
female rugby sevens players will perform better in the
Yo-Yo IR1 test. In fact, a systematic review on match
demands and physical qualities in female rugby sevens
showed that elite players covered greater distance when
compared with non-elite players (1300±219 vs. 955±136
m, respectively).14 Likewise, a comprehensive investigation of 110 male and female sevens athletes of three
different playing levels (i.e., junior, senior, and elite) revealed that, for both sexes, the distance covered in the
Yo-Yo IR1 is able to discriminate not only between different performance levels, but also between distinct agegroups.25 As a matter of comparison, in that study, the
elite, senior, and junior female sevens players covered,
respectively, mean distances of ~1700, 1058, and 836 m
during the Yo-Yo IR1 test.25 Similarly, in our study, the
OG covered a total distance 26% higher than the NOG in
the Yo-Yo IR1 (Table II), which confirms the sensitivity
of this endurance-based evaluation (and of the aerobic fitness) to distinguish between Olympic and non-Olympic
female rugby sevens players, at least when comparing
athletes from the same National team. Therefore, coaches
are encouraged to design and implement effective training strategies to improve the endurance-related qualities
of female rugby sevens players as well as regularly assess
their aerobic capacity through the use of the Yo-Yo IR1
test. According to our data, increased levels of aerobic fitness may be a discriminant factor in female rugby sevens,
especially at the elite level.

This study is limited by its cross-sectional design and by
the lack of control for some important physiological and
biological parameters such as body composition (e.g., fatfree mass), hemoglobin level, and menstrual cycle phase.
These variables might influence the players performance,
but it is not clear in which extent or direction. Further studies on female rugby sevens players are needed to better
elucidate how these factors may affect their physical, technical, and tactical performance.
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Conclusions
Despite exhibiting similar anthropometric traits, Olympic female rugby sevens players outperformed their nonOlympic counterparts in a series of physical assessments.
Specifically, the former displayed superior jump and topspeed qualities (i.e., 40-m sprint), greater aerobic capacity (i.e., Yo-Yo IR1), and bench-press RS. In contrast, no
differences were found with respect to their acceleration
capability (i.e., 10-m sprint), COD ability, and lower-body
strength (i.e., squat RS). Hence, upper-body strength and
lower-body power development should be considered key
aspects in women rugby sevens since these physical capacities appear to be important discriminators for this population. Furthermore, training strategies focused on maximizing sprint velocity and aerobic fitness (ideally through
game-based drills) should also be prioritized in this group
of team-sport athletes. Additional studies are needed to
examine and compare the technical and tactical skills of
Olympic and non-Olympic female rugby sevens players.
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