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1. INTRODUCTION 

Since its existence as a sport, rugby has become one of the main team sports on the planet, mostly 
because of the large number of participants competing and also the number of spectators attending the 

events. The rugby world cup is presented every four years and since its inception in 1987, this 

competition has established itself as one of the top international sporting events in the world [1]. At 

the Rugby World Cup in Japan in 2019, 1.84 million tickets were sold, in addition to more than 1.13 
million people filling the official fanzones and over 400,000 international visitors enjoyed the 

incredible hospitality of the hosts, Japan. There was an estimated worldwide broadcast audience of 

400 million with a record 437 billion Yen economic impact delivered for Japan [2]. 

Rugby consists of different codes such as Rugby Union, Rugby League and Sevens Rugby [3,4]. 

During recent years the latter increased in popularity and is now played at domestic and international 

level around the globe [5]. With the launching of the Rugby Sevens World Cup [6], the IRB World 
Sevens Series and acquiring Olympic status for the 2016 games, Sevens has become one of the fastest 

growing sport codes in recent years [4]. Sevens is seen as beneficial to younger players, because it 

serves as a development platform to progress to professional and international Rugby Union [7]. Both 

Rugby Union and Sevens Rugby are contact orientated team sports [3] and are subjected to large 
amounts of physical collisions such as tackling, hitting rucks and scrummaging [8]. It is possible that 

some physical characteristics may be deemed almost compulsory in order to achieve success, 

especially in collision type sports were deficiencies in anthropometric profiles may uncover 
weaknesses [6, 9]. 
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Existing anthropometric research on Sevens is lacking when compared to existing literature in Rugby 

Union and Rugby League [10]. Both Union and League codes have used anthropometry to select 

players and anticipate on field performance [10,11,12,13,14,15,16,17,18]. Nonetheless, research on 

Sevens [19] indicated an evolution of physique in Sevens players’ stature and body mass [6,20], 

which might be an indication of the demands in the game evolving over the years [21]. Positional 

dissimilarities also emerged, with research discovering forward and backline players to exhibit 

different anthropometric qualities and that a specific physique might be related to a certain player 

position [6,10,21]. 

In Rugby Union players are usually divided into forward and backline players when position-specific 

differences are investigated [22, 23]. However, due to the small number of players (n=12) available to 

coaches at sevens tournaments, along with the frequency of matches on each day and on consecutive 

days, players are sometimes required to act as both forward and backline players during a tournament. 

Understandably, players that act as both forward and backline players during a tournament will not be 

able to attend both positional specific training sessions and therefore, we assert that a third category of 

player position need to be established known as all-rounders.   

With this in mind, the aim of this study was firstly to compile a profile of the anthropometric 

characteristics of elite u/18 Sevens players and secondly to compare the anthropometric 

characteristics in the different playing positions. This information might be usefull to coaches and 

selectors during the selection process of schoolboy Sevens teams attending a tournament. It might also 

assist coaches in predicting the ability of players to adapt to another player position in the team. 

2. MATERIALS AND METHODS 

2.1. Experimental Design 

In this study, a quantitative cross-sectional research design was used to determine the anthropometric 
characteristics of elite schoolboy Sevens Rugby players. The anthropometrical characteristics between 

forwards, backs and all-rounders were compared. All the players underwent anthropometric 

assessment in which each player’s stature, body mass, selected skinfolds, girths and breadths 

measurements were collected.  

2.2. Participants 

A total of 164 elite male adolescent Sevens players ( X =17.4 years, ±0.7) representing fifteen 

provincial teams from South Africa and one international team from Namibia were measured. All 
participants played in the South African Schools’ Rugby Association u/18 Sevens tournament in 

October 2014. The players were categorized into forwards (N=61), backs (N=91), and all-rounders 

(N=12). The forwards consisted of props and hookers; the backs were the scrumhalves, first receivers, 

centres and wings; whereas the all-rounders were formed out of players able to either play as a 
forward or a back.  

2.3. Ethical Oversight 

Ethical permission was granted by the Etical Committee of the North-West University, Potchefstroom 
Campus in South Africa (NWU-00122-11-A1). The methods were explained to the players, and each 

participated on a voluntary basis with the option to withdraw at any stage. All participants completed a 

written consent form. Additionally players younger than 18 years provided written consent from their 
parents or a legal guardian. 

2.4. Procedures And Measures 

All the anthropometric measurements (stature, body mass, skinfolds, girths and breadths) were 

measured in succession to avoid experimenter bias. Two measurements were taken at each site and 
the mean value was used. Under ISAK protocol, the right side of the body was used for the 

measurements [24]. Subjects were measured by trained level II anthropometrists, following the 

standard procedures of the International Society for the Advancement of Kinanthropometry [24]. 
Subjects were requested to present themselves in minimal clothing for measurements to be made as 

quickly and efficiently as possible [24]. 

Body mass was measured with the weight evenly distributed on a calibrated electronic scale 
(Precision, A&D Company, Saitama, Japan) to the nearest 0.1 kg. Stretch stature with the head in the 
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Frankfort plane [24], was measured with a Seca213 stadiometer (Seca equipment, Hamburg, 
Germany) to the nearest 0.1 cm. Skinfolds (mm) were measured to the nearest 0.2 mm on six different 

sites, namely the triceps, subscapular, supraspinale, abdominal, thigh and calf skinfolds [23], using a 

Harpenden skinfold caliper (10 g.mm
-2

) (Baty International, West Sussex, UK). Breadths (cm) were 
determined at four different sites, namely the femur, humerus, wrist and ankle breadths [24]. Bone 

calipers (Cescorf Equipment, Porto Alegre, Brazil) were used to measure the breadths to the nearest 

0.1 cm.  The forearm-, mid-thigh- and calf girths were measured using a flexible steel tape (Cescorf 

Equipment, Porto Alegre, Brazil) to the nearest 0.1 cm [24].  

Body Mass Index was calculated as body mass/stature
2
 (kg/m

2
). For the sum of the six skinfolds (∑6 

skinfolds) the triceps, subscapular, supraspinale, abdominal, thigh and calf skinfolds were used. Body 

fat percentages were obtained by means of the equation of Withers et al. (1987) [25]. The equations of Martin 

et al. (1990) [26] and Martin (1991) [27] were use respectively to calculate Muscle Mass and Skeleton Mass. 

The equations of Carter and Heath (1990) [28] were used to calculate the somatotypes to the nearest 0.1 for 

all three the components (Endomorphy, Mesomorphy and Ectomorphy). Endomorphy was calculated with 

a height correction. 

2.5. Statistical Analysis 

The Statistical Data Processing package [29], was used for the statistical analysis of the data. All data are 

reported as mean ± standard deviation (SD). One-way analyses of variance (ANOVA) were computed for 

comparisons between the players in the different playing position. The probability level of ≤0.001 was set 
to determine statistical significance. Due to the pragmatic nature of the study (all players participated 

without random selection), Cohens’s effect size (ES) were used to determine practical significance and 

interpreted as follow: high practical significance, d≥0.8**; medium practical significance, d≥0.5*; low 

practical significance, d≥0.2 [30].  

3. RESULTS 

The comparison of anthropometric data between the forwards, the backs and the all-round players are 

summarized in Table 1.  The results of the one-way analyses of variance (ANOVA), grouped for 
comparisons between the three playing positions, showed statistically significant differences (p≤0.001) for 

all the girths, breadths and skinfolds. 

Table 1. Comparison of anthropometric characteristics between different playing positions in elite u/18 Sevens 

Rugby players. 

 

Anthropometric 

variables 

Total 

N=164 

Forwds 

N =61 

Backs 

N=91 

A-R 

N=12 

Forwds 

vs. 

Backs 

Forwds 

vs. 

A-R 

Backs 

vs.  

A-R 

ANOVA 

Between 

positions 

X  ± 

SD 
X  ± 

SD 
X  ± 

SD 
X  ± 

SD 

ES ES ES p-value 

Flexed arm 

girth (cm) 

35.9 ± 

2.6 

37.5 ± 

2.4 

34.7 ± 

2.3 

36.7 ± 

1.0 

1.2** 0.3 0.9** ≤0.001 

Calf girth (cm) 37.9 ± 

2.5 

39.5 ± 

2.1 

36.8 ± 

2.3 

38.4 ± 

1.7 

1.2**   0.5*  0.7* ≤0.001 

Forearm girth 
(cm) 

29.3 ± 
1.7 

30.3 ± 
1.4 

28.5 ± 
1.6 

29.6 ± 
0.8 

1.2**   0.5*  0.7* ≤0.001 

Mid-thigh girth 

(cm) 

57.2 ± 

4.3 

59.9 ± 

2.8 

55.1 ± 

4.2 

59.2 ± 

2.7 

1.2** 0.3 1.0** ≤0.001 

Humerus 

breadth (cm) 

7.1 ± 

0.5 

7.3 ± 

0.4 

6.9 ± 

0.5 

7.1 ± 

0.4 

0.8**   0.6* 0.2 ≤0.001 

Femur breadth 

(cm)  

9.7 ± 

0.7 

10.1 ± 

0.7 

9.4 ± 

0.6 

10.0 ± 

0.8 

1.0** 0.1 0.8** ≤0.001 

Wrist breadth 

(cm) 

5.9 ± 

0.3 

6.0 ± 

0.3 

5.8 ± 

0.3 

5.8 ± 

0.4 

0.7*   0.6* 0.0 ≤0.001 

Ankle breadth 

(cm) 

7.4 ± 

0.5 

7.5 ± 

0.4 

7.2 ± 

0.4 

7.5 ± 

0.7 

0.7* 0.0 0.4 ≤0.001 

Tricep skinfold 

(mm) 

9.1 ± 

3.2 

10.3 ± 

3.3 

8.1 ± 

2.9 

10.1 ± 

3.5 

0.7* 0.1   0.6* ≤0.001 

Subscapular SF 

(mm) 

9.3 ± 

2.3 

10.5 ± 

2.5 

8.4 ± 

1.6 

10.2 ± 

2.5 

0.8** 0.1   0.7* ≤0.001 
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Note: X , mean; SD, standard deviation; high practical significance, d≥0.8**; medium practical significance, 

d≥0.5*; low practical significance, d≥0.2.  Forwds = Forwards; A-R = All-rounders 
Girths. The forwards showed, as expected, larger values in all four the girth measurements (flexed 
arm, calf, forearm and mid-thigh), than the backs.  Each of these comparisons showed large univariate 

effect sizes (d≥0.8**).  Comparing the forwards to the all-rounders, only moderate effect sizes were 

found in the calf and forearm girths (d≥0.5*) where the girths of the forwards were larger than those 
of the all-rounders. Although the forwards had larger arm and mid-thigh girths than the all-rounders, 

only small effect sizes were found. Between the backs and the all-rounders, comparisons showed 

large univariate effect sizes (d≥0.8**) for the arm and mid-thigh girths with the backs having smaller 
girths than the all-rounders. The calf and forearm girths showing moderate univariate effect sizes 

(d≥0.5*), again with the all-rounders having larger girths than the backs. 

Breadths.  As expected, the forwards showed larger breadths in all four the breadth measurements 

(humerus, femur, wrist, ankle) than the backs. In both the humerus and femur breadths, the 

comparisons showed large univariate effect sizes (d≥0.8**), with the other two breadths, wrist and 

ankle, which showed moderate univariate effect sizes (d≥0.5*) between forwards and backs. Although 
the forwards showed larger values in three of the four breadth measurements than the all-rounders, 

only two of these breadths (humerus and wrist) showed moderate univariate effect sizes (d≥0.5*). 

With the other two breadths (femur and ankle) only low practical effect sizes were found. The femur 
breadth of the all-rounders were larger than those of the backs and also showed large univariate effect 

sizes (d≥0.8**). With regard to the other three breadths (humerus, wrist, ankle) only small effect sizes 

were found between the backs and the all-rounders. 

Skinfolds. As was the case with the girths as well as the breadths, the forwards showed bigger values 

with regard to all six the skinfolds, than the backs. Three of the skinfolds (subscapular, thigh and calf) 

showed large univariate effect sizes (d≥0.8**). The other three skinfolds (triceps, supraspinale and 
abdominal), showed moderate univariate effect sizes (d≥0.5*) between forwards and backs. Although 

the forwards showed bigger skinfold values than the all-rounders, low effect sizes were found with 

regard to all six the skinfolds. In the comparison between the backs and the all-rounders, the latter 
group had the bigger skinfold values with five of the six skinfolds (triceps, subscapular, supraspinale, 

abdominal and thigh) that showed moderate univariate effect sizes (d≥0.5*) and calf skinfold showing 

low effect sizes between the backs and the all-rounders. 

Table 2 is the comparison of body composition between the different playing positions. 

Table 2. Comparison of the body composition between different playing positions in elite u/18 Sevens Rugby 

players. 

 

Body 

composition 

Total 

N=164 

Forwds 

N=61 

Backs 

N=91 

A-R 

N=12 

Forwds 

vs. 

Backs 

Forwds 

vs. 

A-R 

Backs 

vs. 

A-R 

ANOVA 

Between 

positions 

X  ±   SD X  ±  SD X  ±  SD X  ±SD ES ES ES P-value 

Age (years) 17.4 ±  0.7 17.5 ±  0.6 17.3 ±  0.7 17.6 ±  0.5 0.3 0.3   0.5* 0.87 

Stature (cm) 176.8 ±  6.9 180.9 ±  6.2 173.8 ±  6.0 179.2 ±  4.6 1.1** 0.3 0.9** ≤0.001 

Body mass 

(kg) 

79.3 ±  10.5 87.8 ±  8.1 73.0 ±  7.7 84.5 ±  6.6 1.8** 0.4 1.5** ≤0.001 

BMI (kg/m2) 25.3 ±  2.4 26.8 ±  2.2 24.2 ±  2.0 26.3 ±  1.5 1.2** 0.3 1.1** ≤0.001 

Body fat (%) 10.0 ±  3.2 11.7 ±  3.4 8.7 ±  2.3 10.9 ±  3.8 0.9** 0.2   0.6* ≤0.001 

∑6 skinfolds 

(mm) 

60.3 ±  20.9 71.6 ± 

22.4 

51.9 ± 

14.8 

67.3 ± 24.3 0.9** 0.2   0.6* ≤0.001 

Skeletal mass 

(kg) 

9.7 ±  1.3 10.5 ±  1.2 9.1 ±  1.0 10.0 ±  1.4 1.2** 0.3   0.7* ≤0.001 

Muscle mass 
(kg) 

47.3 ±  6.8 51.8 ±  5.4 43.9 ±  6.0 50.2 ±  3.4 1.3** 0.3 1.1** ≤0.001 

Supraspinal SF 

(mm) 

7.9 ± 

3.3 

9.5 ± 

3.9 

6.7 ± 

2.2 

9.1 ± 

3.8 

0.7* 0.1   0.6* ≤0.001 

Abdominal SF 

(mm) 

13.4 ± 

6.6 

16.6 ± 

7.8 

10.8 ± 

4.1 

16.2 ± 

7.9 

0.7* 0.1   0.7* ≤0.001 

Front thigh SF 
(mm) 

12.4 ± 
5.4 

15.1 ± 
5.7 

10.6 ± 
4.4 

13.0 ± 
5.1 

0.8** 0.4   0.5* ≤0.001 

Medial calf SF 

(mm) 

8.2 ± 

2.8 

9.6 ± 

2.9 

7.3 ± 

2.3 

8.7 ± 

3.4 

0.8** 0.3 0.4 ≤0.001 
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Note: X , mean; SD, standard deviation; high practical significance, d≥0.8**; medium practical significance, 

d≥0.5*; low practical significance, d≥0.2. Forwds = Forwards; A-R = All-rounders. 
Although the all-rounders were the oldest group (17.6 years) and the backs the youngest (17.3 years), 

there was no statistical significant difference (p=0.87) between the three groups with regard to age. 

The backs were only moderate younger (practical significant difference (d≥0.5*) than the all-rounders 

(see Table 2). 

Both the basic measurements namely stature and body mass, indicated a statistically significant 

difference (p≤0.001) between the players in the three playing positions. As expected the forwards were the 

tallest as well as the heaviest group of players. Although the differences between forwards and backs showed 

a high practical significance (d≥0.8**), the differences between forwards and all-rounders only had a 

low practical significance for both stature and body mass. A high practical significance (d≥0.8**) 

were found for stature as well as body mass between the backs and the all-rounders with the latter the 

taller and heavier group of the two. 

According to Table 2, all the body composition variables, showed a statistical significant difference 

between the three groups of players. Between the forwards and the backs a high practical significance 

(d≥0.8**) were found for percentage body fat, sum of the six skinfolds, skeletal mass (kg) and muscle 

mass (kg). For BMI a moderate practical significant differences occurred (d≥0.5*) between the 

forwards and the backs.  The comparison between the forwards and the all-rounders showed a low 

practical significance for all the body composition variables. With regard to the comparison between 

backs and the all rounders, there was a high practical significance (d≥0.8**) for BMI as well as 

muscle mass. The rest of the variables (percentage body fat, sum of the six skinfolds and skeletal 

mass), had moderate practical significant differences (d≥0.5*). 

The somatotypes of the different playing positions of the u/18 Sevens Rugby players are presented in 
Table 3.  

Table 3. Comparison of the somatotype classification between the different playing positions in elite u/18 

Sevens Rugby players.  

Note: X , mean; SD, standard deviation; high practical significance, d≥0.8**; medium practical significance, 

d≥0.5*; low practical significance, d≥0.2. Forwds = Forwards; A-R = All-rounders. 

The total group (n=164) of Sevens players in this study was dominant mesomorphs and can be 

classified as endomorphic mesomorphs ( X = 2.9 – 5.8 – 1.7). The forwards as well as the all-

rounders were also endomorphic mesomorphs (forwards: X = 3.4 – 6.2 – 1.4 and all-rounders: X = 

3.3 – 5.9 – 1.4).  Although the backs were also classified as endomorphic mesomorphs ( X = 2.6 – 5.5 

– 2.0), they are very close being classified as balanced mesomorphs. Al three the somatotype 

components (endomorphy, mesomorphy and ectomorphy) indicated a statistically significant difference 

(p≤0.001) between the players in the three playing positions. Between the forwards and the backs there were 

moderate practical significant differences (d≥0.5*) for all three the somatotype components with the 

forwards more dominant in both the mesomorhy as well as the endomorphy than the backs. Between 

the forwards and the all-rounders the practical significant differences for all three the components, 

were low. With regard to the comparison between the backs and the all-rounders, the latter group 

were more dominant in both the mesomorhy as well as the endomorphy. There were moderate 

practical significant differences (d≥0.5*) for endomorhy as well as ectomorphy between the backs and 

the all-rounders. 

4. DISCUSSION 

The aim of this investigation was firstly to compile a profile of the anthropometric characteristics of 
elite u/18 Sevens Rugby players and secondly to compare the anthropometric characteristics in the 

 

Somatotype 

components 

Total 

N=164 

Forwds 

N=61 

Backs 

N=91 

A-R 

N=12 

Forwds 

vs. 

Backs 

Forwds 

vs. 

A-R 

Backs 

vs. 

A-R 

ANOVA 

Between 

positions 

X  ±SD X  ±SD X  ±SD X  ± SD ES ES ES P-value 

Endomorphy 2.9 ±  1.0 3.4 ±  1.1 2.6 ±  0.8 3.3 ±  1.2 0.7* 0.1   0.6* ≤0.001 

Mesomorphy 5.8 ±  1.1 6.2 ±  1.2 5.5 ±  1.1 5.9 ±  0.8 0.6* 0.3 0.3 ≤0.001 

Ectomorphy 1.7 ±  0.8 1.4 ±  0.8 2.0 ±  0.8 1.4 ±  0.5 0.7* 0.0   0.7* ≤0.001 
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different playing positions. The results indicated that anthropometric characteristics and body 
composition of u/18 elite Sevens players, differ between playing positions with the majority of 

differences occuring between backs and forwards. 

The forwards in this study, were significant taller and heavier than the backs and also had significant 

larger girths in all four the measurements.The forwards also showed significant larger breadths in all 

four breadth measurements as well as the six skinfolds, than the backs. With regard to body 

composition, the forwards had a significant larger BMI, percentage body fat as well as sum of 6 

skinfolds than the backs. They also showed significant larger skeletal mass as well as muscle mass 

(measured in kilograms), than the backs. As expected, the forwards had significant larger 

endomorphic as well as mesomorphic values than the backs with the latter having a significant larger 

ectomorphic value than the forwards. Both the backs and the forwards were classified as endomorphic 

mesomorphs. 

Anthropometric differences between forward and backline players were also observed by similar age 

groups of Rugby Union players [31, 32, 33] as well as Rugby League players [34]. Supporting 

literature done on Sevens regarding playing positions, also discovered forward players to present 

significantly greater values for stature, body mass [6, 10, 21]and larger fat- and muscle masses [6,10] 

than backline players. However, differences between forwards and backs in Sevens were considerably 

less than comparisons between forwards and backs from Rugby Union [10].  The difference between 

forwards and backs, could be explained due to the fact that forward players should be bigger and 

heavier than backline players in order to gain an advantage during scrums and rucks, who contest a 

greater frequency of restart attempts, participate in lineouts, as well as phases of play where forward 

players are reasonably more involved in than backline players [6, 35]. On the other hand, a lighter 

body mass is more beneficial to backs in order to evade opponents by accelerating and sprinting at 

higher speeds [9, 10, 35]. 

The all-rounders differed to a lesser extent to both the forwards and backs, which were expected, as 
they have the ability to be either a forward or a back. Comparing to the backs, the all-rounders were 

significant taller and heavier than the backs. The all-rounders also had significant larger girth 

measurements than the backs, but smaller girths than the forwards with the calf- and forearm girths 

significant smaller. In three of the four breadths the all-rounders showed larger values than the backs 
with only the femur breadth reaching a level of significance. Although the forwards showed larger 

breadths in three of the four measurements in comparison to the all-rounders, only the humerus- and 

wrist breadths were significant larger.  

With regard to the skinfolds, the all-rounders had significant larger values for all six the skinfolds than 

the backs, while similar values were observed among the forwards. As a result the all-rounders had 

significant higher BMI values compared to only the backs and not the forwards. The same trend 

transpired concerning the % body fat, sum of 6 skinfolds, skeletal- as well as muscle mass where the 
all-rounders again showed larger values than that of the backs. They had non-significant smaller 

values in these variables than the forwards. Although the forwards had larger endo- as well as 

mesomorphic values than the all-rounders this wasn’t significant. The all-rounders had a significant 
larger endomorphic component than that of the backs. The backs had the largest ectomorphic 

component, with the forwards and all-rounders having the same value. The all-rounders were 

classified as endomorphic mesomorphs. 

All-rounders have the ability to be used either as forward or backline players, which explains the 

bigger body size, than that of the backs. No significant differences between forwards and all-rounders 

worth mentioning, were found. The current findings suggest that the significant differences in the 

anthropometric features between different playing positions of this particular study, might indicate 
that positional roles in Sevens are subjected to a specific physique. Regarding somatotype, the 

forwards, backs and all-rounders were all classified as endomorphic mesomorphs. This is consistent 

with the literature that reported Sevens forward and backline players to be endomorphic mesomorphs [6]. 

Despite all the positions having an endomorphic mesomorph type of physique, the forwards still had 

significant larger endomorphic as well as mesomorphic values than the backs. Altough the forwards 

had slightly larger endo- and mesomorphic values as the all-rounders, their somatotypes were very 
similar. According to research, individuals with an endomorphic mesomorph somatotype have greater 

strength and power than either balanced mesomorphs or ectomorphic mesomorphs, which is very 
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advantageous when competing for the ball in scrums, rucks and mauls [36]. Due to the contact 
orientated nature of Sevens, it seems therefore that an endomorphic mesomorph somatotype is 

beneficial and emphasize the fact that an all-rounder can play either as a forward or a backline player. 

Anthropometric characteristics such as those used in this study, may be useful for Sevens coaches for 
program design, team selection and talent identification [10]. 

5. PRACTICAL APPLICATIONS 

This study is the first to compile an anthropometric profile and also to describe the differences 

between the different playing positions of elite u/18 Sevens players regarding their anthropometric 
and body composition characteristics. From the findings of this study, it is clear that although there 

are differences in the anthropometric characteristics between the three different playing positions, 

there is also a similarity in their somatotypes.  All three the positions are classified as endomorphic 
mesomorphs indicating that similar body types exist among Sevens schoolboy players. Therefore 

position-specific programs to develop a specific anthropometric profile, are likely not required in 

schoolboy Sevens Rugby and coaches should instead focus on improving individual strengths and 

weaknesses [10]. The anthropometric differences can be utilised to guide coaches and selectors when 
choosing players for specific playing positions or more specifically, to clarify whether a certain 

backline player might be able to also play as a forward or vice versa. 
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