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Abstract

This study comparatively presents the physiological, anthropometric, and motor performance characteristics of 
rugby and football athletes in a developing country. 49 university soccer [(US: N=24, mean age = 22.54±2.24), 
university rugby (UR: N=25, mean age =21.84±1.81)] and 23 national rugby (NR) (mean age = 26.0±3.33) were 
recruited. Body weight, body mass index (BMI), waist-to-height ratio (WtHR), hip circumference (HC), waist 
circumference (WC), waist-to-hip ratio (WHR), blood pressure, heart rate, maximal oxygen consumption (VO2max), 
5-Jump Test (speed), agility, core muscle strength and stability (CMS), muscular endurance (ME), and sit and reach 
(SRT) were measured. NR significantly had higher age, weight, BMI, WtHR, HC, WC, WHR, SBP, VO2max, 5JT/
BM and ME (P < 0.05) compared to others. National and university rugby athletes had better anthropometric and 
physiological attributes with similar agility performance. To develop rugby in developing country, university 
soccer athletes could suggest good material, given needed tactical trainings and competitions, for national rugby 
team athletes. 

Key words: Blood pressure, heart rate, maximal oxygen consumption, hip circumference, waist circumference, 
Speed, agility, core muscle strength and stability, muscular endurance.

Introduction

Rugby and soccer required much running and 
tackling.1 Soccer does not involve full-contact as 
rugby but both engage in physical contact regarded 
as fair charging for the ball in a distance.2-4 To 
attain favorable performance outcomes, rugby and 
soccer players should possess adequate physical 

fitness collectively and individual skills.5,6 Globally, 
emphasis is placed on the overall physical fitness 
parameters of rugby players such as muscular 
strength, muscular endurance, power, agility and 
flexibility either in a match or training session.6,7 
Considering time and movement patterns, rugby 
players perform absolutely distinct activities in 
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competition related to individual playing position 
than soccer.7 

Rugby players are distinguished as backward and 
forward athletes whereas soccer players categorized 
as strikers, midfielders, and defenders.8,9 Based on 
lower body, rugby players received minimal attention 
due to collision at the lower extremities relative to 
soccer.10,11 Regarding contact sports, soccer players 
attract less publicity on upper extremity activities 
than rugby players.11 

Studies have advocate for well-developed 
physiological characteristics in elite rugby and 
soccer games.7,12-14 Given that physiological profile 
in rugby and soccer players depend on playing 
position, there is lower sameness within the playing 
position in rugby players compared to higher 
uniformity in soccer players. Also, development of 
adequate motor performance like muscular strength 
and endurance, agility, power, and flexibility cannot 
be overemphasized for success in rugby and soccer 
competitions.6,7 Studies have also addressed the 
combinations of sprinting tests of acceleration, 
maximal speed, and agility or tests of strength and 
power, whereas other studies have attempted a more 
holistic test battery.7,15-21 

Although rugby and soccer games are two very 
different sports, but whether the physique and body 
shape (anthropometric) and motor performance 
characteristics like power, muscular strength and 
endurance, agility, and flexibility of athletes in 
developing countries such as Ghana are different 
has not been investigated. This study comparatively 
presents the physiological, anthropometric, and 
motor performance characteristics of rugby and 
football athletes in a developing country. 

Materials and Methods

Study design: The study adopted a descriptive 
cross-sectional research design. Participants were 
drawn from the national rugby (NR) Ghana’s first 
team, a university rugby (UR) and a university soccer 
(US) team. 72 athletes (US=24, UR=25, and NR=23) 

were recruited for the study. Participants diagnosed 
with injury and illness were excluded from the study. 

Measurements: Physiological characteristics 
of heart rate (pulse), systolic and diastolic blood 
pressure were measured using the Omron blood 
pressure monitor (HEM-7130 Blood Pressure 
Monitor). An externally paced running fitness beep 
test was deployed to used to determine the maximal 
oxygen consumption (VO2max) of the participants. 
The height, body weight, waist circumference, and 
hip circumference of participants were measured. 
Body mass index (BMI) value obtained from the body 
composition analyzer was recorded and analysed in 
(kg)/ height-2 (m-2). The ratio of waist circumference 
over hip circumference resulted to waist-to-hip ratio 
were anthropometric characteristics measured. For 
motor performance, participants performed lower 
limb explosive power (5-Jump Test, 5JT), Illinois 
agility, eight stages core muscle strength and 
stability, isometric wall squat, and Acuflex I Modified 
Flexibility Sit and Reach Box (Model: 00011) tests. 

Statistical analysis: Descriptive statistics of 
percentiles, mean and standard deviation and 
inferential statistics analysis of variance (ANOVA). 
Specific area of differences were analysed with post 
hoc test of Bonferroni. Significance was set at 0.05 
alpha level.

Results

The groups had mean age of 26.0±3.33, 
22.54±2.24, and 21.84±1.81 years with 25th percentile 
of 23.00, 21.00 and 20.00, respectively. For body mass 
index value, differences were detected among the 
groups with 95th percentile of 37.720, 34.44 and 25.20. 
Associating the 95th percentile of BMI to the normative 
values of World Health Organization (WHO), NR 
athletes were at risk of obesity II, UR at obesity I, and 
US at overweight. Table 1 showed the differences in 
anthropometric, physiologic, and motor performance 
characteristics of the participants among the groups 
while table 2 presented post hoc test of Bonferroni 
results with specific significant difference (p <0.05).
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Table 1: Differences in Anthropometric, Physiologic and Motor Performance characteristics of the 
participants among the Groups (N=72).

Variable US UR NR 	 Percentile F p
Mean ± SD

(N=24)

Mean ± SD

(N=23)

Mean ± SD

(N=25) 25th 50th 75th 95th

Age(yrs) 22.54± 2.25 26.00±3.33 21.84±1.82 20.89a 22.92 24.82 30.11 18.376 .000*
Height(m) 1.73±6.32 1.77±9.47 1.74±8.59 1.71a 1.74 1.79 1.90 1.447 .242
Weight (kg) 67.43±6.59 79.96±13.85 71.96±12.73 65.00a 71.25 77.27 101.57 7.139 .002*
BMI (kg/cm2) 22.35±1.83 26.56±4.87 23.66±4.17 21.50a 23.20 25.37 34.20 7.358 .001*
WtHR 0.43±0.03 0.52±0.12 0.47±0.05 0.42a 0.45 0.53 0.61 7.968 .001*
HC(cm) 93.15±4.90 83.03±12.28 98.60±19.92 86.05a 92.63 98.64 113.80 7.652 .001*
WC(cm) 74.15±3.99 90.80±17.26 84.00±9.80 73.80a 78.42 92.50 108.70 12.360 .000*
WHR 0.79±0.03 1.10±0.21 0.82±0.06 0.78a 0.82 0.93 1.26 42.580 .000*
SBP(mmHg) 113.21±9.44 130.09±15.05 126.64±13.29 112.75a 121.20 132.17 150.73 11.581 .000*
DBP(mmHg) 69.50±7.89 80.00±11.02 86.44±13.89 70.00a 77.33 86.00 101.20 14.145 .000*
HR(bpm) 59.79±7.74 66.74±12.59 75.92±12.36 58.25a 65.86 75.20 92.90 12.983 .000*
VO2max (ml/
kg/min)

43.91±6.18 46.41±5.14 35.24±6.53 35.82a 41.91 47.72 52.45 23.218 .000*

5JT/BM (cm/
kg)

3.02±0.62 3.83±0.85 3.73±1.68 2.82a 3.37 3.91 4.99 3.410 .039*

Agility (sec) 12.37±0.81 12.52±1.02 12.78±2.25 12.03 a 12.69 13.38 14.19 .458 .634
CMS (sec) 7.21±1.52 7.57±0.79 6.88±1.20 6.50a 7.52 0.00 0.00 1.898 .158
ME(sec) 42.48±10.96 53.52±11.72 37.84±14.08 35.00a 41.57 52.17 68.93 10.071 .000*
SRT(cm) 34.75±7.21 32.57±9.12 33.56±7.35 28.43a 33.67 38.83 47.60 .449 .640

Data reported in Mean value and Standard deviation (Mean± SD); a Percentiles are calculated from grouped data. 
Body weight, body mass index (BMI), waist-to-height ratio (WtHR), hip circumference (HC), waist circumference 
(WC), waist-to-hip ratio (WHR), blood pressure, heart rate, maximal oxygen consumption (VO2max), 5-Jump Test 
(5JT/BM), agility, core muscle strength and stability (CMS), muscular endurance (ME), and sit and reach (SRT) 
were measured. *p<0.05, Mean value and Standard deviation: Mean± SD, SS: Sum of Square, MS: Mean Square, 
CI: Confidence Interval, MD= mean Difference

Table 2:  Post hoc tests of Bonferroni

Variable (I)     (J) Mean Diff.(I-J) P 95% CI
Age (yrs)                 NR US 3.458* 0.000 1.65, 5.26

UR 4.160* 0.000 2.37, 5.95
Weight(kg)          NR US 12.527* 0.001 4.30, 20.75
BMI (kg/cm^2)          NR US 4.202* 0.001 1.46, 6.95

UR 2.901* 0.033 0.18, 5.62
WtHR                       NR                                                                                        US 0.093*     0.000 0.04, 0.15
HC (cm)                                            US NR 10.124* 0.046 0.15, 20.10

UR NR 15.574* 0.001 5.70, 25.45
WC (cm)                               NR US 16.659* 0.000 8.38, 24.94

UR US 9.854* 0.012 1.74, 17.96
WHR                        NR US 0.307* 0.000 0.22, 0.40

UR 0.286* 0.000 0.20, 0.38
SBP (mmHg)                                   NR US 16.879* 0.000 7.73, 26.03

UR US 13.432* 0.001 4.47, 22.39
DBP(mmHg)                               NR US 10.500* 0.006 2.46, 18.54

UR US 16.940* 0.000 9.07, 24.81
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Variable (I)     (J) Mean Diff.(I-J) P 95% CI
HR (bpm)                 UR US 16.128* 0.000 8.33, 23.93

NR 9.181* 0.017 1.30, 17.06
VO2max(ml/kg/min)                                  US UR 8.671* 0.000 4.46, 12.88

UR UR 11.173* 0.000 6.92, 15.43
ME (sec)                    NR US 11.043* 0.009 2.19, 19.89

UR 15.682* 0.000 6.92, 24.45

*p<0.05,  CI: Confidence Interval

Discussion

This study investigated the physiological, 
anthropometric, and motor performance 
characteristics of rugby and football athletes in a 
developing country. Results showed significant 
difference in weight, body mass index, waist to 
height ratio, waist to hip ratio, blood pressure, heart 
rate and VO2max, and muscular endurance among 
the categories differences which support earlier 
submissions that variations in anatomical body 
shapes may influence physical performance.22-24 

       Although there were significant differences 
in physiological and motor performance among the 
groups, similarities showed in some characteristics. 
For example, players’ height and weight in the NR 
team were more than that of UR and US teams. 
Differences in professional recruitment strategy 
where specific standard criteria should be met to 
qualify for selection could be implicated.16 Roscoe 
established that NR players had higher, broader, 
and stability body shape than UR and US teams.24 
This suggests that university athletes have no strict 
recruitment process comparatively since players are 
drawn from the pool of students admitted. Hence, 
university sports coaches, irrespective of sports 
discipline, would expectedly work vigorous with the 
materials within reach to attain optimal success. 

Distinctions were also discovered in body mass 
index (BMI) which correlates with the body mass of 
US players.24 US and UR players had better waist to 
hip ratio and low health risk compared to UR and NR 
players with high health risk.25-28 Study reiterates 
that in contact situation extra body fat function as a 
supportive cushion especially among the forwards, 
though directly affect players’ power-to-weight 
ratio, reduces boost ability and increase energy 
consumption.29

Among the groups, US players had normal 

blood pressure and lowest heart rate while UR and 
NR players were prehypertensive and hypertensive 
respectively. This might be related to changes in the 
product of demand in respiratory functioning.30 Low 
heart rate at rest implies better breathing capacity 
when blood is elevated, reduced stress level, drug 
impact and inadequate blood flow to the athletes’ 
subconscious within the game.31 The ability to 
understand playing patterns and perform efficient 
actions amid pressure and stress was an element 
of successful athletes. This study showed that NR 
players had dominant VO2max over US and UR 
players accordingly. The rational, considering NR, 
US, and UR at large, will give credence to the levels 
of participation. It can also be seen that UR was 
emerging game compared to US games in Ghana. 
Elite athletes need agility levels to withstand the 
physiological constraints and execute the variety of 
offensive and defensive capabilities that competition 
needed.32-33

Conclusion

There are differences and similarities in 
the physiological, anthropometric, and motor 
performance characteristics of rugby and football 
athletes in a developing country. University soccer 
athletes could be good material, given needed 
tactical trainings and competitions, for national 
rugby team athletes. Considering the physiological 
characteristics, electrocardiogram assessment will 
certainly add strength our findings. 
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