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1. INTRODUCTION 
Rugby Union Sevens (RS) host their own respective World Cup every four years [1]. The sport 

recently received Olympic status to be included as an event from 2016 in Rio de Janeiro, Brazil 

Olympics [2]. Achieving Olympic status have motivated international teams to pursue performance 

even more in the quest to win an Olympic medal [3]. Research suggests therefore, that in order to 

improve performance, it is important to understand the physiological and morphologial demands 

placed on the players [4,5]. Sport scientists [6] suggested that the anthropometric profiles of rugby 

players should be investigated, since morphological characteristic may affect the performance of these 

players. It has been proven that such anthropometric evaluation has a direct bearing on the selection 

processes and performance of rugby players [7, 3, 8, 9]. 

When anthropometric measurements are conducted, it is important to bear in mind that different 

players are allocated to different player positions. Each position has its own specific functions and 

responsibilities during a match, which can be related to the anthropometric profile of these players 

[10, 11, 12]. Literature on Rugby Union suggests that when position-specific differences are 

investigated, the players should be subdivided into forward and backline players [10, 11]. Hence the 

following research question: How does the two different player positional subgroups of the 

Zimbabwean National RS players, compare to one another with regard to their anthropometric 

profiles? 

Abstract:  

Background: An anthropometric profile acts as an important morphological characteristic that affects the 

performance of each rugby player. Players in different positions have diverse responsibilities, consequently 

leading to different anthropometric profiles. The purpose of this study was to compare the different player 

position subgroups of elite, national, Rugby Union Sevens (RS) players with regard to their anthropometric 

profiles. 

Methods: Positional subgroups were divided into forward and backline players. The total group (n=15) of 

the national elite RS players of Zimbabwe participated in the study. Stature, body mass, skinfolds, girths and 

breadths were measured through the standard procedures as described by ISAK. Different body composition 

parameters as well as the different somatotypes were calculated. 

Results: Significant differences were found between the forward and backline players with regard to stature, 

body mass, forearm girth, femur breadth and mesomorphy. In addition, backline players had significantly less 

muscle mass (kg) and % muscle mass when compared to the forward players. The forward players in the 

current study had a practical significantly higher mesomorphy value, compared to the backline players.  

Conclusion: The study highlighted that RS requires players with different body types and anthropometric 

characteristics to adhere to the responsibilities set for the different player positional subgroups. 
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The results of the current study could enable coaches, sport scientists, officials, selectors and players 

to better understand the possible influence position-specific anthropometric profiles of players in a 

senior national RS team, may have on their playing performance. The knowledge gathered from this 

study may therefore indirectly lead to position-specific physical assessment and training programs of 

the players[13] and also offer valuable assistance to coaches with team selection [14,15].  

2. METHODS 

2.1. Participants and Ethics 

All the senior male players of the Zimbabwean national RS team (n=15) with a mean age of 27.2 

years were tested. Players were divided into forward (n=6) and backline players (n = 9). Before 

commencement of the project, all the players completed an informed consent form once the study 

protocol had been explained to them. The management of the team also had to grant their approval for 

the project. It was explained to the players that participation was done on a voluntary basis and any 

player could withdraw at any time if they so wished. The study received ethical approval from the 

Ethics Committee in the Faculty of Health Sciences of the North-West University [NWU-00122-11-

A1]. 

2.2. Procedures and Measurements 

Seventeen anthropometric measurements were taken on the players of the Zimbabwean National RS 

team, by two ISAK internationally accredited level II anthropometrists, assisted by data recorders. All 

measurements (stature, body mass, girths, skinfolds and breadths) were taken in accordance with the 

standard procedures as described by the International Standards for Anthropometric Assessment [16]. 

All the data were collected in the mornings prior to any physical activity.  

Body mass was measured with a calibrated electronic scale (Precision, A&D Company, Saitama, 

Japan) to the nearest 0.1 kg [16]. Stature was measured with a stadiometer to the nearest 0.1 cm [16]. 

Six skinfold sites (triceps, subscapular, supraspinale, abdominal, thigh and calf) were measured to the 

nearest 0.2mm by using a Harpenden skinfold caliper [16]. Breadths (cm) (femur, humerus, wrist and 

ankle) were measured with Cescorf bone calipers to the nearest 0.1 cm. Girths (forearm, mid-thigh 

and calf) were measured by using a flexible steel tape (Cescorf) to the nearest 0.1 cm. All 

measurements were taken twice, with a third measurement when any of the 2 measurements were 

outside the allowed limits. In the case of two measurements, the mean was taken as the official 

reading whereas the median was used in the case of three measurements [16].  

Body composition: 

Body mass and stature were used to calculate the Body Mass Index (BMI) [17].  

 BMI = MASS (kg)/STAT
2
 (m).  

The fat percentage was determined by means of the equation of Whithers et al. (1987) [18].  

 Body density (BD) = 1.10326 – 0.00031 (Age) – 0.00036 (∑ 6 skinfolds). 

 %BF = (495/BD)-450 

 ∑ 6 skinfolds = (triceps + subscapular + supraspinale + abdominal + front thigh + medial 

calf) 

Skeletal mass (kg) was calculated according to the equation of Martin (1991) [19]. 

 [0.00006 x STAT x (femur breadth + humerus breadth + wrist breadth + ankle breadth)
2
].  

Lee et al. (2000) [20] suggested that muscle mass (kg) and percentage muscle mass needed to be 

calculated as follows.  

 STAT (0.00744 x CAG
2
 + 0.00088 x CTG

2
 + 0.0044 x CCG

2
) + 2.4 x (gender) – 0.048 x (Age) 

+ race + 7.8  

xWhere:   

 CAG = corrected arm girth (relaxed);  

 CTG = corrected thigh girth (mid-thigh);  
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 CCG = corrected calf girth;  

 STAT = stature; 

 MASS = Body mass;  

Race = -2 for Asians, 1.1 for African American and 0 for White and Hispanic;  

Corrected muscle circumferences = Cm; Cm = Climb – 3.1416 x (skinfold/10). 

Somatotyping: 

The different somatotypes were calculated to the nearest 0.1 by using the equations as suggested by 

Carter and Heath (1990) [21]. The somatotypes for the individuals and for the mean total of all the 

players in each positional subgroup were calculated as follows: 

 Endomorphy = -0.7182 + 0.1451(∑ of skinfolds x 170.18/Stature) – 0.00068 (∑ of skinfolds x 

170.18/stature)
2
 + 0.0000014(∑ of skinfolds x 170.18/stature)

3
 

Where: ∑ of skinfolds = triceps, subscapular and supraspinale skinfolds. 

 Mesomorphy = 0.858(HUMB) + 0.601(FEMB) + (CAG) + 0.161 (CCG) – 0.131 (STAT) + 4.5  

Where:           HUMB = humerus breadth (cm);  

FEMB = femur breadth (cm);  

CAG = corrected arm girth (flexed arm girth [cm]– triceps skinfold [mm]/10);  

CCG = corrected calf girth(calf girth [cm] – calf skinfold [mm]/10); 

STAT = stature 

 Ectomorphy = (HWR x 0.732) – 28.58;  

Where:   (HWR) = STAT/3√MASS;  

Note: if HWR < 40.75, but > 38.25 then Ectomorphy = HWR x 0.463 – 17.63 and if HWR ≤ 38.25 

then Ectomorphy = 0.1. A three-number somatotype rating was plotted on a two-dimensional 

somatochart using X and Y coordinates.  

The coordinates were calculated as follows: 

 X = ectomorphy – endomorphy 

 Y = 2 x mesomorphy – (endomorphy + ectomorphy) [21]. 

2.3. Statistical Analysis 

The statistical software packages from SPSS Inc. (2013) [22] and Statsoft Inc. (2013) [23] were used 

to analyse the data. Descriptive statistics were initially determined to give an indication of 

anthropometric profiles of all the players. Due to the small population size, non-parametric data 

analysis was performed with the Mann-Whitney test to compare the data between the player’s 

positional groups. 

During the exploration of the data, Q-Q plots were drawn to determine normality, by eyeballing the 

plots. From this, all the variables seemed to be normally distributed.As this study does not consist of a 

random sample, statistical significance (p-values) was not relevant and were only calculated for 

completeness. The interpretation of the non-parametric effect size were therefore applied to determine 

whether these differences were important in practice. Emphasis were placed on differences that 

provided a large practical significant value. Guidelines for the interpretation of r: r≥0.1 small 

significance; r≥0.3medium significance and r≥0.5 large significance [24]. 

3. RESULTS 

The results of the descriptive statistics of the total group senior elite Zimbabwean national RS players, 

as well as the data of the forwards and backs are presented in Table 1. Also presented in Table 1 are 

the results of the Mann-Whitney test as well as the interpretation of the non-parametric effect size. 

Emphasis were placed on differences that provided a large practical significant value. 
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 Table1. Comparison of anthropometric data between the player positional subgroups in the senior 

Zimbabwean national RS team 

SF = Skinfold (mm); GR = Girth (cm); BR = Breadth (cm); r ≥ 0.5 practical significance; 

The data in Table 1 indicated that the forwards were taller and heavier than the backs, with both these 

measurements showing practical significance (body mass: r=0.5 and stature: r=0.5). The forwards also 

had a larger muscle mass than the backs with practical significance both for the muscle mass in kg 

(r=0.5) as well as the percentage muscle mass (r=0.6). Only small practical differences were found for 

the BMI, the percentage body fat, the sum of 6 skinfolds as well as the skeleton mass between the 

forwards and the backs. 

With regard to the skinfolds, the forwards had larger supraspinale, abdominal, thigh and calf skinfolds 

with the backs who had larger triceps and subscapular skinfolds, than the forwards. None of these 

differences were practically significant with only supraspinale skinfold showing a medium practical 

difference and the rest of the skinfolds showing a small practical differences. 

The forwards had larger girths than the backs in 4 of the measurements (arm flexed, arm relaxed, 

forearm and mid-thigh). Although the backs had larger calf girths than the forwards, there were only a 

small practical difference between the two groups. The only girth showing a practical significant 

(r=0.5) difference between the forwards and the backs, was the forearm girth. As expected, the 

forwards showed larger breadths thank the backs in al four the measurements with a practically 

significant (r=0.44) larger femur breadth than the backs. 

The comparisons of the somatotypes between the forwards and the backs (different positional 

subgroups) are presented in Table 2 with a plotting of the mean somatotypes for each subgroup 

presented in Figure 1. 

 Total Group 

(n = 15)  

Forwards 

(n = 6) 

Backs 

(n=9) 

Mann-

Whitney  

Effect 

size 

Variables mean SD mean SD mean SD p-value r-value 

Stature (cm) 178.44 4.79 183.01 6.7 174.31 4.9 0.67 0.5 

Body mass (kg) 84.16 8.31 88.7 7 81.13 8.5 0.67 0.5 

BMI 26.41 1.7 26.47 1.5 26.36 2.0 0.77 0.1 

% Body fat 9.46 2.77 9.45 1.7 9.47 3.4 0.53 0.2 

% Muscle mass 41.62 2.18 42.66 0.7 40.93 2.6 0.11 0.5 

% Skeletal mass 11.47 0.80 11.38 1.1 11.54 0.6 0.78 0.1 

Muscle mass 

(kg) 
37.29 2.15 

38.39 1.3 36.55 2.4 0.18 0.6 

Skeletal mass 

(kg) 
9.65 1.14 

10.09 1.2 9.36 1 0.33 0.2 

∑ 6 skinfolds 50.30 17.16 50.45 10.3 50.2 21.2 0.53 0.2 

Triceps SF 9.21 11.22 5.87 0.8 6.53 2.8 1.00 0.0 

Subscapular SF 10.41 3.80 9.82 0.3 10.81 4.8 0.69 0.1 

Supraspinale SF 6.55 2.46 6.82 1.24 6.38 3 0.18 0.4 

Abdominal SF 11.63 5.31 11.83 3.8 11.49 6.4 0.53 0.2 

Front thigh SF 8.77 3.30 9.38 3.6 8.36 3.2 0.69 0.1 

Medial calf SF 6.87 2.10 7.23 1.51 6.63 2.47 0.61 0.2 

Arm GR flexed 38.47 2.04 38.8 1.71 38.26 2.3 0.69 0.1 

Arm GR relax 34.24 3.24 35.17 1.7 33.62 3.9 0.33 0.3 

Calf GR 37.73 2.21 37.55 2.4 37.84 2.2 0.86 0.1 

Forearm GR 29.98 2.02 30.8 0.5 29.43 2.5 0.05 0.5 

Mid-thigh GR 58.10 2.39 58.5 2.6 57.83 2.4 0.46 0.2 

Humerus BR 7.45 0.45 7.48 0.5 7.42 0.4 0.61 0.2 

Femur BR 9.61 0.62 10.1 0.56 9.47 0.76 0.60 0.5 

Wrist BR 5.79 0.34 5.82 0.3 5.77 0.4 0.78 0.1 

Ankle BR 7.14 0.31 7.30 0.3 7.03 0.3 0.14 0.4 
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Table2. Comparison of somatotypes between the different positional subgroups of Zimbabwean national RS 

players (n=15) 

r ≥ 0.5 practical significance 

 

Figure1.
 
Somatochart with somatotypes for the total and different positional subgroups of Zimbabwean national 

RS players 

The Somatotyping of players (related to body build) could provide more insight into the players’ 

morphological profile and specifically their type of body build [21]. 

The forward players in the current study had a practical significantly (r=0.49) higher mesomorphic 

value compared to that of the backline players. However, both positional subgroups tend to be 

dominant mesomorphic in general, with the average somatotype for the total group of players (2.1-

6.7-1.2) as well as the forwards (2.2-6.7-1.3), classified as endomorphic mesomorphs. The backs (2.0-

6.0-1.6) were classified as balanced mesomorphs. On the somatochart the total group of players 

(n=15) as well as the forwards (n=6) and the backs (n=9), were plotted as dominant mesomorphs (see 

Figure 1).   

4. DISCUSSIONS 

The average height (178.4cm) of the Zimbabwean RS player, is comparable to that of rugby players in 

similar research projects [25, 26, 27, 28], focusing on sevens rugby. The average body mass (84.1kg) 

of the Zimbabwean RS players, is also in the proximity of the body mass values reported by similar 

studies on sevens players [25, 26, 27, 28]. Backline players in the current study had a fat percentage 

of 9.46, which is comparable to the 9.2% found amongst the national RS backline players of the 

United States of America [3]. 

Taking into consideration that the previously mentioned studies focused on elite teams from different 

nationalities, one can assume that elite international RS players presented an almost similar body mass 

and stature irrespective of nationality. The similarity in body mass and stature of the different 

international RS players may be accredited to the management teams to select players that may adapt 

to the physique of the opponents. Coaches and selectors may have developed a similar philosophy of 

the ideal build or morphology for RS players to enable them to perform optimally. 

The practical significant differences between the stature as well as the body mass of the forwards and 

the backs, are similar to the findings of Rienzi et al., (1999) [29] and Fuller et al. (2010) [1]. Forward 

players showed higher values of body mass when compared to the backline players. The practically 

 Forward players  

(n = 6) 

Backline players  

(n = 9) 

t-test Mann-

Whitney  

Effect 

sizes 

Variable mean SD mean SD p-values p-value r-value 

Endomorphy 2.2 1.07 2.0 0.36 0.64 0.86 0.1 

Mesomorphy 6.7 0.89 6.0 0.49 0.07 0.11 0.5 

Ectomorphy 1.3 0.6 1.6 0.67 0.40 0.33 0.3 
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significant smaller backline players in the present study (as indicated by the smaller muscle mass and 

% muscle mass) are in line with results from Rienzi et al. (1999) [29], who found forward RS players 

to have more muscle mass than backline players. The lighter backline players in the current study may 

be linked to a higher degree of work output for these players, when compared to the heavier players 

[30]. The additional body mass as well as muscle mass of the forward players may be explained by 

the different responsibilities of the respective players such as scrumming and lifting other players at 

line-outs and at kick-offs. The backline players on the other hand, may be able to continue for longer 

periods on high-intensity running activities due to their lower body mass.  

The practical significant difference found between the forearm girth of forward and backline players 

may be attributed to the necessity of the forward players to bind during scrums, line-out and kick-off 

support where a bigger forearm could lead to increased grip strength. The bigger femur breadth values 

of the forward players may be attributed to the forward players being superior in stature and mass 

when compared to the backline players. Bigger players require proportionally bigger femurs. No 

practical significant differences were found for any of the other anthropometrical measurements. As 

far as the somatotypes are and concerned, the forward players in the current study had a practical 

significant (r = 0.49) higher mesomorphic value than the backline players which is similar to the 

findings of Quarrie et al. (1996) [6], De Ridder et al. (2020) [31], as well as Holway & Garavaglia 

(2009) [9]. All three these studies determined that forward players in Rugby Union presented 

significantly superior mesomorphic values in comparison to the backline players. However, both 

player subgroups in the current study are dominant mesomorphs, with the average somatotype of the 

whole group as endomorphic mesomorph (2.1-6.7-1.2). This finding correlates with that of De Ridder 

et al. (2020) [31].  

No significant differences were found in the BMI of the Zimbabwean RS players amongst the 

different player positional subgroups. An interesting observation was that the average BMI value 

(26.4) for the total group of Zimbabwean RS players in the present study is very similar to the 26.1 

reported by Elloumi et al. (2012) [26] for Tunisian RS players.  
5. CONCLUSION 

When the anthropometric measurements of the Zimbabwean RS players in the positional subgroups 

were compared, forward players were significantly heavier and presented bigger stature, forearm 

girth, femur breadth and mesomorphy values than backline players. In addition backline players had 

less muscle mass (kg) and %muscle mass than forward players. These anthropometric differences 

between the player positions could be attributed to the different responsibilities of each player’s 

positional group.  

In addition to the objective of the present study, a comparison of results between previous research 

and results from the current study suggests that RS players seem to be a homogenous group of 

players, despite their respective nationalities. The study highlighted that RS requires players with 

different anthropometric profiles to adhere to the responsibilities as set for the different player 

position subgroups. 
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