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league system, ranging from amateur to elite level has 
been developed by the German rugby union, with hopes 
of furthering the sport of rugby in Germany. The union 
operates under the authority of the rugby europe asso-
ciation, europe’s rugby managing association and im-
plementer of the World rugby Guidelines. in 2014, the 
German national 15s rugby team was promoted to the 
highest european rugby class in europe. The German 
rugby union also tried to qualify for the olympic Games 
in rio de Janeiro 2016, where the faster, seven person a-

rugby union is an internationally played contact 
team sport in which two opposing teams try to 

carry an oval shaped ball to the end of a rectangular 
field, while preventing the other team from doing the 
same. The sport involves low-intensity aerobic exer-
cises, combined with periods of intermittent, intensive 
anaerobic exercises.1 Throughout the years multiple 
variations of the game have been developed, of which 
today the rugby union 15 variation, with each team 
having 15 players, is the most popular. a well-organized 

O R I G I N A L  A R T I C L E

anthropometric and performance characteristics 
of the German rugby union 7s team

erich hoheNauer 1, 2, 3 *, alfred M. rucKer 4, peter claryS 3, 
ursula M. KÜNG 2, rahel SToop 1, ron cliJSeN 1, 2, 3

1department of Business economics, health and Social care, university of applied Sciences and arts of Southern Switzerland, 
landquart, Switzerland; 2Thim van der laan, university college physiotherapy, landquart, Switzerland; 3department of Movement and 
Sport Sciences, Vrije universiteit Brussel, Brussels, Belgium; 4department of physiotherapy, döpfer-Schulen, regensburg, Germany
*corresponding author: erich hohenauer, department of Business economics, health and Social care, university of applied Sciences and arts of Southern 
Switzerland, Weststrasse 8, ch-7302 landquart, Switzerland. e-mail: erich.hohenauer@supsi.ch

a B S T r a c T
BacKGrouNd: Somatotyping is advantageous in sports for the optimal development of performance level and injury prevention. 
The aim of this study was to describe the anthropometric and physical performance characteristics of the German national rugby union 
7s team. Seventeen male rugby players, classified as forwards (N.=9; 24.2±2.1 years) and backs (N.=8; 24.3±5.05 years) were assessed. 
METHODS: Anthropometric measurements included: body height, weight, height to weight ratio (H/W), five skinfolds, biepicondylar 
humerus and femur breadth, upper arm- and calf girth, estimated lower body fat percentage and determination of the individual and 
mean somatotype. The physical performance tests included: sit-and-reach, handgrip strength, one minute of sit-ups, one minute of push-
ups, vertical jump performance, peak power performance, bent arm hanging, 40-m sprint, and the Yo-Yo Intermittent Endurance Test. 
RESULTS: The forward players were significantly taller (P=0.003), heavier (P=0.001) with a smaller H/W (P=0.009) compared to the 
backs. Humerus and femur bone breadths (P<0.05) and flexed upper arm and calf girths (P<0.05) were significantly different between 
the groups. Handgrip strength left (P=0.04), one minute of sit-ups (P=0.03), and peak power output (P=0.015) were also significantly 
different between the groups. 
CONCLUSIONS: The data indicate that German forward and back players have a similar somatotype and performance level. However, 
a higher body mass of forward players could be advantageous in that their playing position is much more body contact intensive, and 
requires a significant amount of tackling. The nominative data of this study may assist coaches to detect weak links in rugby specific 
athletic performance.
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Materials and methods

in cooperation with the German rugby associa-
tion (DRV), the male German rugby union 7s players 
(N.=17, mean age, 24.25±3.6 years) volunteered for this 
study. anthropometric data and physical performance 
levels were obtained from 9 forward players (mean 
age, 24.16±2.14 years) and 8 back players (mean age, 
24.33±5.05 years) after the regular competition season. 
participants were excluded from the physical perfor-
mance tests in cases of current injury or pain symptoms. 
This descriptive study was carried out in accordance 
to the declaration of Helsinki (ICH-GCP). The ethical 
committee of the Landesärztekammer Baden-Würt-
temberg stated that no ethical approval was required 
for this study (reference no.: F-2016-085). All athletes 
provided written informed consent. The anthropomet-
ric and physical performance measurements were car-
ried out on a single day. An ISAK-certificated examiner 
(RC) collected the anthropometric data according to the 
iSaK guidelines.15 

Methods

anthropometric measurements: The anthropometric 
measurements comprised the measurements of body 
height and body weight, waist and hip girth measure-
ments. Additionally, five skinfold measurements were 
conducted (triceps brachii, subscapular, supraspinal, 
calf and biceps brachii). Moreover, biepicondylar hu-
merus- and femur breadth and also flexed and tensed up-
per arm- and calf-girth were carried out to complete the 
anthropometric measurements. Standing body height 
was measured to the nearest 0.1 cm, using a GpM stadi-
ometer (Zurich, Switzerland). Body weight and estimat-
ed lower body fat percentage were measured using the 
athlete modus of the TANITA-TBF 611 scale (Tokyo, 
Japan). The height/weight ratio was calculated by di-
viding the body height (in cm) by 100 and dividing this 
sum by the body weight (in kg). Extremity-, waist- and 
hip circumferences were measured with an anthropo-
metric measuring tape, Rosscraft (White Rock, Canada) 
accurate up to 0.1 cm. The skinfold measurements were 
conducted with the Harpenden Skinfold Calliper, Brit-
ish indicators (Burgess Hill, United Kingdom) accurate 
up to 0.1 cm. The corrected upper arm girth was calcu-
lated by subtracting the skinfold thickness of the triceps 
(in mm) divided by 10 from the upper arm girth (in cm). 

side variation was played (Rugby union 7s).2-4 figures 
from world rugby show that it is increasingly popular 
amongst teenagers, who represent 22-39% of registered 
players in the top 5 rugby-playing nations. 

a rugby team is divided into two units. The forwards, 
who participate in several formations to gain space, and 
the backs, who primarily try to get the ball through the 
defenders with quick and agile play.5, 6 Body mass and 
body composition as well as speed and repeated sprint 
ability are important physical and fitness characteristics 
for superior performance in rugby. Knowledge and ad-
equate follow-up of body composition of competitive 
rugby players is important to guarantee an optimal de-
velopment of the rugby-specific somatotype and per-
formance level of rugby players. Several investigators 
have used anthropometric data and physiological capac-
ity testing to evaluate the performance characteristics 
of rugby players.7-9 Whilst there has been a tradition 
of testing athletes in laboratory conditions, the current 
trend is to use field tests of fitness where possible. The 
Eurofit test battery offers a range of fitness items to as-
sess physiological functions such as strength, power, 
muscle endurance and aerobic power.10 it is commonly 
believed that physical preparation should reflect the de-
gree to which each component of fitness is relied upon 
in competition.11 in 2011, Gabbett et al. investigated the 
relationship between anthropometric, physiological and 
skill qualities and playing performance in professional 
rugby league players.12 Their results demonstrated that 
well-developed physical performance and anthropomet-
ric qualities were associated with effective playing per-
formance. Key performance indicators and the develop-
ment of notational analysis have also provided further 
information into specific playing profiles of successful 
teams and individuals.13 rugby league injury studies 
have reported the importance of high-level speed and 
endurance performance to reduce the incidence of in-
jury.14 adequate follow-up of body composition and 
standardized physical fitness assessment of competitive 
rugby athletes is useful to guarantee optimal develop-
ment of the player’s position-specific physical perfor-
mance profile and somatotype. The aim of this study 
was to comprehensively describe the specific somato-
types and the physical performance characteristics of 
the German national rugby union 7s forward and back 
players. 
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the vertical justified plate of the box. Participants were 
instructed to breathe out during the test and push the bar 
with straightened fingers slowly as far as possible. 

The isometric handgrip strength was conducted 
using the Jamar® Plus Hand Dynamometer (Patter-
son Medical, Sutton-in-Ashfield, UK). The test was 
performed in a standing position with 90° flexion in 
the elbow joint. The participants were instructed not 
to touch their elbow on their body while performing 
the test. Then the participant alternately performed 
the isometric handgrip strength test with their left and 
right hand for three times each. 

To estimate ability to generate lower body muscular 
power, a counter movement vertical jump performance 
test was conducted using the Just Jump plate (Probot-
ics Inc., Huntsville, AL, USA). The participants were 
instructed to keep their hands on their hips and to ex-
tend their knees while performing the jump test. Peak 
power output from the counter movement vertical 
jump was calculated using the formula proposed by 
Sayers et al. (1999).19 

The one-minute sit-up test was used to monitor the 
development of the athlete’s abdominal strength and 
endurance of the abdominals and hip flexors. The par-
ticipant was lying in a supine position on his back, with 
knees at a 90° angle with his feet fixed flat on the floor 
and his arms crossed over his chest. in this position, 
the participants had to perform as many sit-ups as pos-
sible. The angulus inferior scapulae had to touch the 
ground when moving downwards and the elbows had 
to touch their knees when moving up again to achieve 
one completed sit-up. The test was finished when the 
participants gave up or after one minute, whichever 
came first. 

during the one-minute push-up test the participants 
were instructed to adduct their legs while performing 
the test. The elbows had to move sideways when rais-
ing and lowering the body to avoid main triceps mus-
cle activation. Furthermore, the participant had to flex 
their elbows for a minimum of 90° and then had to fully 
extend the elbows to achieve one completed push-up. 
The aim of this test was to perform as many push-ups 
as possible in one minute. The test was finished when 
the participants gave up or after one minute, whichever 
came first. 

during the bent arm-hanging test, the participants 
stood on a platform and could reach the bar (forearms 

The corrected calf girth was calculated by subtracting 
the skinfold thickness of the calf (in mm) divided by 10 
from the calf girth (in cm). Biepicondylar humerus and 
femur breadth were measured with the campbell Small 
Bone Calliper 10, Rosscraft (White Rock, Canada) ac-
curate up to 0.1 cm. all measurements were performed 
in three cycles and the mean values were calculated. 
The somatotype (endomorphy, mesomorphy or ecto-
morphy) was calculated with the somatotype software 
from Sweat Technologies (Geeveston, Australia), based 
on the method of heath and carter.16 additionally, the 
somatotype attitudinal distance (SAD), which repre-
sents the distance in three dimensions between an indi-
vidual somatopoint and the group and position-related 
mean somatopoint on the somatochart, was calculated. 

physical performance measurements: immediately 
after the anthropometric measurements, the physical 
performance level of the rugby players was tested us-
ing a modified Eurofit test battery. The Eurofit test bat-
tery was already used in the field of elite athletes 17 and 
shows a high intraclass correlation coefficients [ICC] 
above 0.7.18 The participants were allowed to perform 
an individual stretching program for less than one min-
ute before the examination. The participants had to 
complete eight performance tests in a specific order to 
make a reassessment possible and meaningful.

The performance tests were conducted in the fol-
lowing order: sit-and-reach test (flexibility), isometric 
handgrip strength left and right, vertical jump perfor-
mance, one minute sit-up test, one minute push-up test, 
bent arm hanging test (upper extremity strength), 40-m-
sprint and Yo-Yo Intermittent Endurance Test (YYIET). 
one examiner instructed the physical performance tests 
for each participant to avoid any undesirable interac-
tion. participants were instructed once to perform the 
tests to the maximum. The sit-and-reach test, isometric 
handgrip strength test and vertical jump performance 
test were conducted three times in succession without 
any break. The mean of the three values was used for 
the results in this study. 

The sit and reach test was conducted using the sit-
and-reach testing tool from Sporta de Waele (Zele, 
Belgium). The participants sat on the ground with their 
knees fully extended. The knee extension was con-
trolled by an investigator who pushed the knees to-
wards the ground while the test was being performed. 
The plantar side of the feet had to be in full contact with 
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and back players concerning age (P=0.929, d=0.04), 
estimated lower body fat percentage (P=0.65, d=0.22) 
or BMI (P=0.44, d=0.38). There was no significant dif-
ference concerning mesomorphy (P=0.74, d=0.15), ec-
tomorphy (P=0.46, d=0.35) and endomorphy (P=0.81, 
d=0.19) between the two groups. Figure 1 illustrates 
the individual somatotype of each forward and back 

in pronated position), which was attached to the wall. 
The participants had to bring their chin over the level 
of the bar and try to hold this position as long as pos-
sible. They were allowed to move their feet and/or flex 
or extend their knees respective to their hips. The test 
finished when the chin passed below the level of the bar. 

after this test, the participants moved directly to the 
outdoor field for the sprint and endurance tests. 

The 40-m-sprint test was conducted outdoor on a tar-
tan track, using the Smartspeed Pro system from Fusion 
Sport (Brisbane, Australia). Running speed and running 
time during the 40-m sprints (0-10 m, 10-20 m, 20-
30 m, 30-40 m) were measured. The participants were 
allowed to wear shoes without spikes. 

after performing the 40-m sprint test, the partici-
pants had a break of approximately 60 minutes before 
performing the yyieT. This test consisted of repeated 
20-m runs back and forth between the starting, turning 
and finishing lines, and at a progressively increased 
speed, which was controlled by audio beeps from a tape 
recorder20. 

Statistical analysis

data are presented as means and standard devia-
tions. data analyses were carried out using the Statisti-
cal Package for Social Sciences for Windows (SPSS) 
v. 19.0. The Test of normality, using the Shapiro-Wilk 
test for small sample sizes, was conducted. descrip-
tive statistics (means and SD) were used to describe 
the differences between the forwards and backs of the 
German national rugby union 7s team. differences be-
tween groups of players were analyzed using an un-
paired t-test. effect sizes are expressed as cohen’s d 
values of 0.2-0.49, 0.5-0.79 and over 0.8, which were 
considered small, medium and large. Significance level 
was set at P<0.05. 

Results

Anthropometry

Analyzing the data, significant differences in body 
compositions were found. forward players were sig-
nificantly taller (P=0.003, d=1.98), heavier (P=0.001, 
d=2.01) and showed a significantly smaller height-to-
weight ratio (P=0.009, d=1.39) compared to the backs. 
There were no significant differences between forward 

figure 1.—Somatochart of the German national rugby union 7s team. 
The circle represents the mean somatotype of the team. The squares rep-
resent the somatotype of a single player.

MeSoMorphy

eNdoMorphy ecToMorphy

Table I.—�Anthropometric characteristics of the German national 
rugby union 7s team.

Team
(N.=17)

forwards
(N.=9)

Backs
(N.=8)

age, years 24.25±3.6 24.16±2.14 24.33±5.05
height, cm* 178.65±5.91 184.01±7.61 173.29±4.2
Weight, kg* 85.5±5.69 91.72±8.06 79.28±3.31
BMi 26.76±1.72 27.09±1.87 26.43±1.58
ELBF % 13.19±2.63 12.89±2.15 13.5±3.12
H/W ratio* 0.021±0.001 0.0201±0.001 0.0218±0.001
Bone breadths, cm
humerus* 7.30±0.20 7.57±0.18 7.03±0.23
femur* 9.91±0.39 10.21±0.47 9.60±0.31
Girths, cm
Arm flexed and tensed* 37.60±1.54 38.53±1.68 36.66±1.40
calf* 39.66±1.69 40.77±2.30 38.56±1.09
Sum of 5 skinfolds 35.91±0.87 36.18±1.36 35.64±0.61
endomorphy 2.5±0.74 2.46±0.77 2.54±0.71
Mesomorphy 6.53±0.84 6.6±1.08 6.46±0.61
ectomorphy 1.31±0.64 1.43±0.85 1.19±0.44
Values are presented as means±SD.
BMI: Body Mass Index; ELBF%: estimated lower body fat percentage.
*Statistically significant difference between German forward and back players.
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wards and the backs during the 40-m sprint (P>0.05, 
d=0.35) and the YYIET (P=0.88, d=0.09). Table II 
gives a detailed overview of all conducted physical 
examination tests. 

Discussion

Anthropometric characteristics 

in 2014, Vaz et al. investigated the fitness levels as a 
function of playing positions in elite rugby union play-
ers.11 The authors concluded that physical performance 
and anthropometric characteristics of elite rugby play-
ers vary according to their playing positions. Several 
studies have shown that forward players tend to be taller 
and heavier compared to back players at elite and sub-
elite levels.21-24 These results are in line with the find-
ings in this study given the significant results concern-
ing height and weight of the forward players compared 
to the back players. Crewther et al., instead, identified 
significant relationships between body height and peak 
force and peak power.21 as a consequence, the smaller 
and lighter back players revealed a higher performance 
output compared to the forward players, which could be 
explained by their specific movement patterns within a 
game. it has been demonstrated that successful rugby 
union teams assign taller and heavier players in the 
front positions and smaller and lighter players in the 
back positions.25, 26 in general, this is due to the physi-
cally more intensive job description of the team’s for-
wards. in rugby union the forward players are involved 
in significantly more rucks and mauls than the backs.27 
Therefore they require more mass than the backs, who 
are more creators and finishers and therefore need to be 
faster.26 in a recently published study it has been dem-
onstrated that in general lower division rugby players 
are significantly shorter and lighter compared to 1st divi-
sion rugby players.28 our study results are in line with 
these results, showing that the German forward players 
were taller and heavier compared to the backs.

The forward players who are more involved in tack-
les and scrum participation, need a high mesomorphic 
and endomorphic body compositions to resist and ab-
sorb high impacts. These strength and mass factors 
could have a positive impact on the game. This led to 
the assumption that the forward players should have 
higher performance values compared to their team 
mates. however, neither the estimated lower body 

player and also the mean somatotype of forward and 
back players. The forward players showed significant 
differences compared to the back players in relation to 
humerus bone breadth (P<0.001, d=0.26), femur bone 
breadth (P=0.006, d=1.53), flexed and tensed upper arm 
girth (P=0.02, d=1.20) and calf girth (P=0.02, d=1.22). 
Table i gives a detailed overview of the anthropometric 
measurements.

Performance tests

during analysis of the results for the physical per-
formance tests (Table II), significantly higher values 
for handgrip strength left (P=0.04, d=1.09) and sit-
ups (P=0.03, d=1.38) were observed for the forward 
players compared to the backs. The peak power out-
put during the counter movement vertical jump was 
significantly higher for the forward players, compared 
to the backs (P=0.01, d=1.58). No significant differ-
ences between forward and back players were found 
for the handgrip strength right (P=0.24, d=0.62), ver-
tical jump performance (P=0.28, d=0.61), push-up 
performance (P=0.97, d=0.01), bent arm hanging test 
(P=0.83, d=0.11) and the sit-and-reach test (P=0.56, 
d=0.32). Looking at the running performance results, 
there were no significant differences between the for-

Table II.—�Physical performance characteristics of the German 
national rugby union 7s team.

Team
(N.=17)

forwards
(N.=9)

Backs
(N.=8)

Sit-and-reach, cm 27.91±5.19 27.06±4.76 28.75±5.63
HGS left, kg* 55.88±5.69 58.99±5.75 52.78±5.64
HGS right, kg 56.48±7.68 59.2±11.81 53.76±3.55
Vertical jump, cm 56.95±5.5 58.66±5.65 55.25±5.36
Peak power, W* 5277.22±479.55 5666.79±583.14 4887.64±375.95
Sit-up/min* 53.1±5.43 56.86±5.43 49.33±5.43
Push-up/min 54.64±7.78 54.71±9.48 54.57±6.08
Bah, s 32.21±10.9 32.83±12.3 31.59±9.5
40-m sprint, s 5.19±0.22 5.15±0.22 5.23±0.23
Time 0-10 m, s 1.16±0.07 1.62±0.09 1.6±0.05
Time 10-20 m, s 1.25±0.05 1.24±0.05 1.27±0.04
Time 20-30 m, s 1.15±0.06 1.14±0.05 1.16±0.08
Time 30-40 m, s 1.18±0.07 1.16±0.06 1.2±0.08
Speed 0-10 m, km/h 22.42±0.94 22.3±1.22 22.54±0.66
Speed 20-30 m, km/h 31.4±1.7 31.77±1.42 31.04±1.99
Speed 30-40 m, km/h 30.66±1.8 31.06±1.46 30.66±1.8
yo-yo Test, lanes 19.16±1.28 19.1±1.38 19.22±1.18
Values are presented as means±SD.
hGS: handgrip strength; Bah: bent arm hanging.
*Statistically significant difference between German forward and back players.
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elite forward players achieved significantly higher one-
repetition bench press results compared to back play-
ers.22 These results are in line with McMaster et al. who 
found that sub-elite forward players were moderately 
stronger (upper body strength) compared to back play-
ers.35 Maud et al. found that the mean amount of sit-ups/
min was not significantly different between rugby union 
forward and back players on amateur level.36 Based on 
these results it can be assumed that these strength pa-
rameters between forward and back players are signifi-
cantly different on the elite level but not on an amateur 
level. in our study, the sit-up performance of the Ger-
man forward players was significantly higher in com-
parison to the backs. For the push-up test and bent arm 
hang test, no significant differences were found between 
German forward and back players.

hamstrings strain injuries are common injuries in 
sports.37, 38 hamstrings injuries are, after thigh hema-
tomas, the second most common injury in rugby union 
and the incidence is significantly higher for back play-
ers compared to forward players.39 it has been specu-
lated that the faster acceleration and higher number of 
performed sprint activities probably contribute to the 
significantly higher incidence between backs and for-
ward players.39, 40 it was demonstrated that improved 
muscle flexibility may reduce the incidence of ham-
strings muscle injuries.41, 42 The sit-and-reach test in-
dicated that the German backs had similar flexibility 
compared to the forward players.

Successful backs need explosive leg power to accel-
erate and create opportunities for their team mates.11, 43 
Vertical jump performance has been proven to be good 
indicator for leg power.44 during a “lineout”, an ex-
plosive and maximum jump height is crucial to suc-
cess during this maneuver. it has been demonstrated 
that back players are able to jump significantly higher 
than forward players on amateur level.36 These results 
were also observed on elite level by Nakamura et al. 
and carlson et al.45, 46 In our study, no significant dif-
ferences were found between German backs and for-
ward players for vertical jump performance. forward 
players showed significantly higher peak power output 
values during the vertical jump performance compared 
to the backs. These results show the necessity for as-
sessing vertical jump performance in rugby union on 
elite level. 

While the forward players spend more time in rucks, 

fat percentage nor the mesomorphic or endomorphic 
shape of the German rugby players differed between 
the forward and back players. In contrast, another 
study demonstrated that forward players reached the 
highest mesomorphy and the lowest ectomorphy com-
pared to back players.9 The back players reached the 
highest ectomorphy and lowest mesomorphy com-
pared to the forward players. These findings are in 
line with the results of Quarrie et al., indicating that 
a rugby forward player should reach higher levels of 
mesomorphy and lower levels of ectomorphy com-
pared to a back player.8 although a high percentage of 
body fat may have some advantages in contact sports 
for tackling and collisions, it negatively affects per-
formance since excess in body fat increases metabolic 
demand during exercise.29 even so, several studies of 
elite players demonstrated that forward players have a 
larger percentage of body fat compared to back play-
ers.22, 23, 28 The anthropometric profile of the German 
rugby union team is different compared to the profiles 
described in the literature. The team’s somatotype ap-
pears very homogeneous at this point, which is due to 
the status of the current development stage of the play-
ers. depending on the individual position of a player, 
development of specific player position somatotypes 
might help the German rugby union team to adapt to 
the different positional requirements.

Performance characteristics

handgrip strength can be associated with upper 
body strength and physical activity.30, 31 horsley et al. 
demonstrated a strong correlation between handgrip 
strength and lateral rotator cuff strength and suggested 
that assessment of grip strength could be used as a tool 
for assessing readiness to perform sporting activity.32 in 
rugby, a high handgrip strength may be an advantage 
to bind properly during scrums.8 furthermore, handgrip 
strength provides an objective index of the functional 
integrity of the upper extremity.33 in our study, a sig-
nificant difference between German forward and back 
players was found for handgrip strength. The forward 
players yielded higher strength values but only for the 
left-hand side.

in rugby, it is believed that the level of upper body 
strength can discriminate between a successful and 
a less successful team.34 crewther et al. showed that 
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mauls and scrums, the running demand of backs is 
greater to carry the ball down the field.47 as a conse-
quence backs are expected to cover larger distances dur-
ing endurance tests compared to forward players. it has 
been demonstrated that backs cover significantly great-
er distances compared to forward players.48, 49 in con-
trast to these studies, the German backs did not cover a 
larger distance during the yyieT test compared to the 
forward players which can be explained by the homog-
enous physical performance demands in 7s rugby. 

Backs have to accelerate after receiving the ball and 
spend more time in higher speed zones compared to for-
ward players to create opportunities for the wing play-
ers.47, 50 Therefore, running speed is a key component in 
rugby union.51 In general, the back players demonstrate 
to be faster with a higher acceleration compared to for-
ward players.22, 52, 53 Barr et al. investigated speed and 
sprint momentum in rugby union players over a 40-m 
distance.52 The authors showed that back players were 
able to have significantly greater initial and also maxi-
mal sprint velocity compared to forward players. in a 
comparable study, back players also produced greater 
initial sprint times between 2 and 5-m compared to 
forward players.53 These results are in line with those 
from crewther et al., who demonstrated that elite back 
players were faster and had higher velocities during the 
10-m and 20-m sprint compared to the elite forward 
players.22 Looking at the sprint-test results, no signifi-
cant differences were found between the German backs 
and forward players, neither in the total 40-m sprint 
time nor in any of the 40-m sections.

our results indicate that the level of development 
in the German team appears to be very similar be-
tween all groups, and could serve as a base level to 
start modelling the players’ requirements regarding 
their assigned positions. The authors of this study 
agree with higham et al. who concluded that rugby 
7s is a complex team sport which requires a combina-
tion of fitness and physical ability.54 although some 
physical prerequisites for the rugby game are impor-
tant, it should be stressed that a rugby player who does 
not match the ideal profile might still be successful 
due to other factors (e.g. technical, tactical or men-
tal strength).43, 55, 56 The results of this study indicate 
that the German rugby team is still developing physi-
cally. To analyze the anthropometric and physical per-
formance development of the German national rugby 

team, follow-up measurements are required. in further 
research, the effect of specific training interventions 
on the anthropometric and physical performance status 
will be analyzed. The German national rugby 7s team 
is in an early stage of development because of its com-
parative youthfulness in the competitive sports arena. 
With time, the physical ability of players will rise to 
manage challenges of more power requirements at the 
contact points and being able to move quicker to create 
scoring opportunities, eventually reaching similari-
ties in body composition and physical demands that 
can also be recognized in the more established rugby 
league players.57

Conclusions

Somatotyping and physical performance measure-
ments indicate the importance of muscularity and run-
ning speed in rugby. Taller, more agile, heavier and 
stronger forward players who can undertake more tack-
les during a game, can be a possible advantage in rugby. 
explosive leg power and a higher running speed of the 
backs could probably lead to more ball possession dur-
ing the game, which possibly increases the offensive 
chances of the forward players. The knowledge and 
adequate follow-up of body composition and physical 
performance in rugby is important to reduce the risk of 
injuries and to guarantee an optimal development of the 
rugby specific somatotype. The nominative data of this 
study may assist other coaches to detect weak links in 
rugby specific athletic performance. Our future research 
will continue to focus on a comparison of the collected 
data with the results of international professional rugby 
teams to optimize the training and development of the 
German national rugby team. 
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