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Objective. To investigate changes in the physical fitness characteristics of elite women’s rugby union players over a competitive season.
Methods. Thirty-two elite women’s rugby union players, all members of the South African Rugby Union High Performance Squad, were
sub-divided into 2 positional categories of 17 forwards and 15 backs, respectively, and assessed pre-, mid- and post-competition season.
Players underwent anthropometric (stature, body mass and sum of 7 skinfolds) and physical performance measurements (vertical jump,
10 m and 40 m sprint, 1 repetition maximum (1RM) bench press and multi-stage shuttle-run test).
Analysis. A 2-factor analysis of variance was used to evaluate differences in physical fitness variables between and within playing positions
over the competition season (p<0.01).
Results. In both groups, no significant changes were detected in the sum of skinfolds, vertical jump height, 1RM bench press and multi-stage
shuttle-run test scores throughout the season. However, sprint times (10 m and 40 m) significantly increased and then decreased for both
groups between the early (pre- to mid-season) and later phases of the season (mid- to post-season), respectively.
Conclusion. The results suggest that, for improvement in physical fitness, players need to train at higher loads, especially in the preparatory
phase. Thereafter, they must take measures to actively maintain these gains throughout the competitive season. Direct supervision of their
conditioning should be encouraged.
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The role of women within the rugby sphere has tra
ditionally been one of provision rather than active
participant.[1] Over the past 2 decades, rugby union has
grown unexpectedly as a female participative sport in
Australia, Great Britain, Canada, the USA, New Zealand
and many other Western and Asian countries.[2] In 2000, when the
South African Rugby Union (SARU) accepted women’s rugby into the
rugby fraternity, there were <10 clubs playing on a social basis. This
inclusion culminated in the Springbok Women’s Team participating in
the 2006 International Rugby Board Women’s World Cup in Canada.[3]
Rugby union is a contact sport in which players require high
levels of physical fitness, composite of aerobic fitness and anaerobic
endurance, muscle strength and power, speed, agility and body
composition.[4] The seasonal nature of rugby imposes varied physical
stresses that may compromise physical development.[5] Hence, the
capacity of elite players to acquire and maintain good physical fitness
pre- and in-season, has become paramount.[6] Male rugby players
show the greatest improvement in strength, flexibility, aerobic fitness
and reduction in skinfold thickness pre-season, before returning to
baseline or maintaining values during a competitive season.[7-9] A
reduction in muscular power, maximal aerobic fitness and increased
skinfold thickness may also occur towards the end of the rugby season,
due to low training loads, high match loads and injury rate.[8] However,
little is known about the changes in physical fitness characteristics of
women rugby players over a competitive season.
Several studies have described the anthropometric and physical
performance characteristics of women’s rugby players; however,

these studies were limited to a single fitness-testing session performed
either pre-, mid- or post-season.[4,10-12] Studies investigating changes
in the physical fitness characteristics of women during a season for
soccer,[13] handball[14] and hockey,[15] have reported desirable changes
in body composition (a reduction in percentage body fat or skinfold
thickness and an increase in lean muscle mass) and minimal change
in body composition pre-[13,14] and in-season,[15] respectively. However,
no stated changes in aerobic fitness[15] and muscle strength[16] were
reported over the entire season.
To date, no published study has monitored the physical fitness
levels of women rugby union players over the course of a competition
season; hence, the purpose of our study. This is important because the
primary goal of pre-season training is to optimise fitness and enhance
performance during in-season competition.[14] We hypothesised that
the physical fitness characteristics of elite women’s rugby players would
significantly improve from pre- to mid-season, and be maintained
during the season, as is seen in men’s rugby.[17,18]

Methods

Research design and sample
Thirty-two women rugby players (mean age 27 years; standard
deviation (SD) ±4; range 19 - 17), who were selected for the SARU
High Performance Squad of the 2010 Women’s Rugby World Cup,
were recruited for the study. Players were selected from the 2008 interprovincial competition by national selectors appointed by the SARU.
The players were grouped according to forward (5 props, 2 hookers, 4
locks and 6 loose forwards) and back-line players (9 inside backs and
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6 outside backs). Prior to fitness testing, all players provided informed
consent to study participation. Ethical clearance to conduct the study
was obtained from the University of the Western Cape.

in the model. Pairwise comparisons were done using least-squares
means. Due to the large number of tests conducted, a more stringent
level of significance of p<0.01 was used rather than p<0.05.

Testing procedure
Anthropometric and physical performance measurements were
conducted on 3 occasions during a 32-week season (April - November
2009), which encompassed pre- (weeks 1 - 12) and in-season periods
(weeks 13 - 32), provincial games, and a 4-week international tour.
The first test (T1) (May 2009) was performed 2 weeks after the start
of pre-season; the second test (T2) (July 2009) in the middle of the
competition season; and the third test (T3) (November 2009) 2 weeks
after the end of the interprovincial league finals.
Players followed an individualised, but unsupervised, prescribed
strength-and-conditioning programme, both pre- and in-season.
Pre-season, the programme required 3 resistance-training sessions
and 2 high-intensity running sessions per week. In-season training
was reduced to 1 - 2 resistance-training sessions and 1 high-intensity
running session per week, plus match play.
Unfortunately, timing of the testing sessions could not be controlled
and was not evenly distributed throughout the season, but rather
scheduled around players’ work, study and playing commitments.
Physical fitness testing coincided with national training camps
and all players were assessed on the first day of each camp by
the sports physician and physiotherapist, who conducted a full
medical examination and musculoskeletal screening. Players with a
medical condition or injury were excluded from the physical fitness
assessment. Although many physical attributes are required for
successful performance in rugby union, only selected anthropometric
and physical fitness tests were investigated, due to time constraints
and player workload during the training camps (e.g. agility and
anaerobic capacity were not assessed). Similarly, the researchers did
not assess lower-body strength due to the lack of identical strengthtesting equipment at all camps.
The fitness-testing protocol was as follows: body mass was measured
using a calibrated Seca balance beam (0.1 kg accuracy); skinfold thick
ness was then measured at 7 sites (biceps, triceps, subscapular, suprailiac, medial calf, front thigh and abdominal) with Harpenden skinfold
callipers;[15] explosive leg power was tested using the Vertec Jump Tester
(Sports Imports, Columbus, USA) and standard protocol;[16] 10 m and
40 m sprinting speed was evaluated with an electronic sprint timer with
photo-electric sensors;[19,20] upper-body strength was evaluated with a
1 repetition maximum (1RM) bench press test (the final weight (in kg)
successfully lifted was recorded as the absolute 1RM);[21] and finally, the
progressive multi-stage shuttle-run test was conducted[22] (with the final
shuttle achieved recorded as the aerobic fitness score).

Results

Statistical analysis
Descriptive statistics were used to present the results. Changes in
physical fitness characteristics at the 3 time-points in the season
between playing positions were compared using a 2-factor analysis
of variance (ANOVA), with the between-participants factor (player
position) having 2 levels and the within-participants factor (time
of testing) having 3 levels. The responses within participants were
dependent; dependency was modelled using an unstructured
correlation model. An interaction term for the 2 factors was included
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Body mass, skinfold thickness, muscular strength and power
There was a significant decrease (p=0.007) in body mass among the
backs from pre- to mid-season; no changes were observed from midto post-season. There were no significant changes in body mass among
the forwards throughout the season. Over the 3 testing sessions, there
were no significant changes in skinfold thickness among the backs;
however, the sum of skinfolds in the forwards decreased significantly
from pre- to post-season (p=0.001). No significant differences were
noted for explosive leg power and muscular strength in either group.
Speed
The times for the 10 m sprint, for both forwards and backs, were
significantly slower (p<0.001) from pre- to mid-season, but improved
significantly from mid- to post-season (p<0.001). Furthermore,
the forwards achieved significantly faster 10 m times post-season
compared with pre-season (p<0.000), whereas there was no significant
change in the backs’ sprint times over the same period. T
h e backs
achieved significantly faster times from pre- to mid-season in the
40 m sprint (p<0.000), whereas the forwards’ speed did not change
significantly during this period. However, from mid- to postseason, as well as from pre- to post-season, both groups’ times were
significantly faster (p<0.001).
Aerobic fitness
An assessment of the forwards’ aerobic fitness over the course of
the season (multi-stage shuttle run), showed a significant decrease
in the number of shuttles successfully completed from pre- to midseason (p=0.009), but a significant increase from mid- to post-season
(p=0.001), with no significant change over the season. In contrast, no
significant differences were observed among the backs.

Discussion

In male rugby players, desirable changes in body composition
(decrease in skinfold thickness) have been demonstrated pre-season
when training volume was high.[5,7-9] Furthermore, skinfold thickness
was shown to be maintained throughout the competitive phase of
the season when training loads were reduced, and match loads and
injuries were at their highest.[7,10] There was no significant decrease in
body mass, yet there was a significant decrease in skinfolds noted for
the forwards in our study, contradictory to the results found among
males. For the backs, there was a significant increase in weight from
pre- to mid-season, with no significant change post-season and no
significant change in the sum of skinfolds throughout the season.
These results may reflect that women rugby players do not come
into the pre-season at the optimal weight in the first place, with
adaptations taking place to the training and match requirements at
the beginning of the season. Perhaps the training volume, intensity
and/or frequency to elicit improvements in body-fat levels among
the elite women’s rugby players prior to the season may have been
inappropriate, or the players were simply not adhering to their preseason training programme as strictly as requested.
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Table 1. Physical fitness data by position for the elite women’s rugby union players pre-, mid- and post-season

The results obtained from both groups show that there were no changes
in vertical jump performance over the season. The relatively modest
change in jumping height within the participants could perhaps have
been attributed to a greater focus on gym-based resistance training inseason, as well as a lack of plyometric training throughout the season.
Hoff et al.[23] suggested that in order to enhance vertical jumping
ability, a well-designed training programme that includes short
plyometric sessions should be implemented as part of the strengthand-conditioning programme.
The sprint times for all players over 10 m and 40 m were contrary
to previous research on senior[17] and junior[8] rugby league players,
where times remained relatively unchanged throughout the season.
The significant decrease in sprint performance noted for the backs
between pre- and mid-season was most likely due to the significant
increase in body mass during this time. Although not significant,
the forwards also increased in body weight during this time, which
could have translated into their increased sprint times mid-season.
This decrease in sprint times in the early stages of the season is of
concern, because speed is an important indicator of a player’s athletic
ability.[21] Further research on the effects of concurrent training on the
maintenance or improvement of speed in female rugby players would
increase our understanding of the changes in physical fitness during
the preparation phase.
The goal of all pre- and in-season conditioning programmes for
rugby players should be to maximise muscular fitness before the
season and maintain the pre-season gains, respectively.[24] In this
study, the 1RM bench press remained constant for backs and forwards
pre- and in-season, despite the players being prescribed a periodised
strength-and-conditioning programme during this time. It has been
suggested that a lack of strength gains in professional athletes is likely
due to concurrent training[24] and strength-training,[24,26] which may
reduce the scope for further improvements. Although this study did
not research the training programme per se, the lack of improvement
in upper-body strength results may have been due to a lack of direct
supervision by a strength coach and/or possible insufficient training
frequency and volume required to increase upper-body strength.
This notion is supported by Coutts et al.,[27] who noted that direct
supervision of resistance training resulted in increased strength gains
compared with unsupervised training.
A number of studies of male rugby players have reported an increase
in aerobic fitness during the preparatory phase of the season,[5,9,17] with
a decrease observed towards the end of the season.[17] The significant
improvements in fitness in the early stages of the season have been
attributed to the high training loads experience during this period,[17]
while reductions in aerobic fitness as the season progresses may be
due to lower training loads and higher match loads and injury rates
during this period.[28] In contrast to these findings, the current study
showed no changes in aerobic fitness for backs over the entire season;
however, the forwards followed a similar trend as seen in their male
counterparts.[5,9,17] This lack of improvement in aerobic fitness during
the preparatory phase in elite women’s rugby players may also be
an indication of the lack of daily supervised training, which would
otherwise result in greater training adherence and intensity.[25]
Previous studies of the physical fitness characteristics of women’s
rugby players have been limited to a single fitness test performed
during a competitive season.[4,10-12] Our study is the first to document
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changes in physical fitness characteristics of women’s rugby players
over the duration of a competitive season. This study has highlighted
the lack of fitness in general in the South African women’s rugby
team and the absence of improvement over the season that would be
expected of a men’s side.

Conclusion

Our study revealed no significant improvements in skinfold thickness,
explosive leg power, upper-body muscular strength and aerobic
fitness within forwards and backs between pre- and mid-season. This
suggests that the conditioning programme of the players throughout
the season was inappropriate, or that their adherence to the prescribed
programme was inadequate, or both. It is suspected that female
players do not adhere to unsupervised training programmes; direct
daily training supervision, similar to that of their male counterparts,
is recommended, and strength-and-conditioning coaches should
be more directly involved with player preparation. This is not an
easy task, as female rugby players are currently not exposed to the
same organised club, league, training structures, etc. as their male
counterparts, and do not have access to similar infrastructure,
especially well-equipped training facilities. To improve the physical
fitness of women rugby players, we suggest the implementation of
supervised strength-and-conditioning sessions. However, further
studies are required to determine the appropriate training stimulus
thus required.
Coaches need to be cognizant of this general lack of fitness, which
increases the risk of injury. Substantial resources and emphasis should
be directed towards women’s rugby players achieving pre-determined
fitness levels at various age categories, as with the men’s game, to allow
more effective toleration of the physical demands of competition.
However, this is a double-edged sword, as there are perhaps not
enough women playing the game at this point to be so selective.
We recommend that existing men’s rugby structures should assist
the women’s game more, especially as Rugby Sevens will debut at
the 2016 Olympic Games. As women’s rugby is currently developing
rapidly the world over, South Africa must look at these issues in order
to compete internationally. Lastly, much more research needs to be
conducted on this form of the game.
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