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Abstract 
Context: Hip adduction and abduction strength plays an important role in the treatment and prevention of groin injuries in 
football players. Currently there are no reliable baseline values for uninjured football player’s hip adduction: abduction 
muscle strength ratios.  

Objective: To examine whether normal hip adduction: abduction strength ratios can be established in uninjured football 
players.  To compare this data, and establish if there is an asymmetry between the dominant and non-dominant limb. 

Methods: Twenty, English Premier League academy football players 18.45 (± 2.06) years, 72.6 (± 5.56) kg, 180.15  
(± 7.97) cm, 3 left limb dominant, and 17 right limb dominant were included in the study. Eccentric and concentric hip 
adduction and abduction strength of the dominant and non-dominant leg was tested using a Cybex isokinetic 
dynamometer. 

Results: The concentric ratio on the dominant limb was 1.59 (± 0.19) and on the non-dominant limb 1.45 (± 0.31).  The 
eccentric ratio on the dominant limb was 1.45 (± 0.32) and on the non-dominant limb 1.26 (± 0.26).  Overall the ratios were 
higher on the dominant limb and this was statistically significant P ≤ .05. Abduction strength was similar bilaterally.  
Adduction strength was 18%-22% greater on the dominant limb.   

Conclusions: The greater ratios on the dominant limb are due to increased adductor strength as a result of the kicking 
action. Elite football player’s hip adduction: abduction strength ratios should be 1.45-1.6 on the dominant limb and 
1.25-1.45 on the non-dominant limb. The adductors on the dominant limb should be 18%-22% stronger than the 
non-dominant limb. Ratios outside these parameters could indicate the player is at risk of injury. Further research is 
required to support muscle imbalance as a cause of injury and identify injury risk thresholds for groin injuries in football 
players. 
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1 Introduction 
Adductor muscle injury is among the most common injuries in football [1, 2]. The incidence has been reported to be 1.0 and 
1.1 per 1,000 playing hours [3, 4]. A recent systematic review of prospective studies by Walden et al., 2015 [5] concluded that 
groin injuries account for between 7%-13% of all injuries, with males having twice the incidence of females     

Prospective studies have shown an adductor strain incidence of 10%-18% of all injuries in football players [6]. This means 
that a male professional soccer team will suffer an average of seven groin injuries per season, with greater than 50% of 
them being unavailable for selection for at least one week [4].  

Groin pain is a symptom that can symptomatic of several musculoskeletal dysfunctions including hernia, pubic bone 
oedema/avulsion fractures, adductor strains, adductor tendinopathies, external abdominal oblique tear, nerve entrapment, 
rectus abdominus tear, as well as hip joint pathology [4, 7, 8]. 

Previous studies have identified that in addition to having a previous groin injury [1, 9], strength deficits and flexibility are 
predisposing factors to adductor strains in various athletic populations [10-17]. There is support for an association between 
lower adductor to abductor strength ratios and adductor strains in ice hockey players [16, 18].  A study comparing ice hockey 
player’s pre-season strength revealed that players who did not get an adductor injury had a 95%+ adductor to abductor 
strength ratio bilaterally [16]. Players who went on to sustain an adductor strain had an average pre-injury 78% adductor to 
abductor strength ratio on that leg. This study suggests its results are not sport specific and would be transferable to other 
sports in which athletes commonly sustain hip adductor strains. They recommend maintaining an 85%+ strength ratio to 
prevent adductor strains. However this study was conducted using hand held dynamometry which has not been deemed a 
reliable measurement tool for isotonic hip adduction: abduction [19]. A recent systematic review of randomized controlled 
trials of groin prevention programmes [20] concluded that no evidence of significant reduction in the number of groin 
injuries after completing a groin injury prevention programme. 

The purpose of this study was to examine whether normal hip adduction: abduction strength ratios can be established in 
uninjured football players. Aim is to compare this data and establish if there is an asymmetry between the dominant and 
non-dominant limb. 

2 Methods 

2.1 Study design 
Following ethical approval from Cardiff University School of Healthcare Studies 20 participants were recruited from full 
time academy and reserve team squads at an English Premier League football club. An effect size for the primary outcome 
measure of 0.7 was used to have a power of 80% [21]. Preliminary power analysis based on an alpha level of 0.05 resulted in 
a minimal sample size of 17 subjects according to Gpower version 3. Accommodation of 15% was made for drop outs and 
therefore 20 subjects were recruited. A Pilot study was carried out on two subjects, two weeks prior to the first day of data 
collection to allow for any methodology/protocol to be altered if necessary. 

2.2 Participants 
Participants were deemed appropriate for the study if they met the following Inclusion criteria: 

1) Ages 16-23 

2) Male Gender has been associated with differences in lower limb kinematics; therefore the study included male 
participants only [22] 

3) Full time elite footballer players 

4) Able to identify dominant kicking limb 
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a) Concentric Abduction: Concentric Adduction 

b) Eccentric Abduction 

c) Eccentric Adduction 

Testing was undertaken at 30 degrees per second and then repeated at 60 degrees per second, with 5 repetitions 
undertaken for each of a-c. Identical order of testing was undertaken for each participant to ensure 
standardisation of any fatigue effect. These speeds ensure validity as discussed in the literature review [21]. 

No encouragement or feedback was provided to participants during the testing procedure as this has been 
reported to influence outcome [28]. 

11) Programme completed and participant released from the isokinetic machine 

12) After a 2-min-rest period participant positioned on the isokinetic machine to commence testing on the other side 

13) Protocol repeated using Cybex Norm HUMAC programme 

14) Participant released from isokinetic machine 

15) Testing steps 1-13 repeated one week later 

2.5 Statistical analysis 
Raw data output was exported and saved as a Microsoft excel file. A specially written excel macro was then run on the data 
to determine the maximum torque, in Newton meters, produced by each subject for each of the 8 different contractions 
undertaken during testing. Data normalisation accounting for subject height and weight was performed, and the results 
used to calculate ratios of adductor to abductor strength for eccentric and concentric contractions at each of the two 
different speeds. This resulted in eight data sets for subsequent analysis. Ratios were calculated by dividing the adductor 
peak torque by the abductor peak torque in all cases as previously described [18].  

A 95% confidence interval was used with a P-value of 0.5 throughout analysis. SPSS version 16 was used to undertake all 
statistical analysis. 

3 Results 
Data examining participant demographics are presented first, followed by analysis of the effect of limb dominance on hip 
adductor to abductor strength ratios involving contraction types, undertaken at different speeds. To determine whether 
parametric statistics could be used to analyse the data, the normality of each variable was tested using a Kolmogorov- 
Smirnov Test. If variables were normally distributed paired t-tests were used to determine the significance of pair wise 
comparison of dominant non-dominant limb group. Data not normally distributed were analysed using Wilcoxon Rank 
Test to determine the significance of pair wise comparison between dominant and non-dominant limb group. 

A 95% confidence interval was used with a P-value of 0.5 throughout analysis. SPSS version 16 was used to undertake all 
statistical analysis. Study participant demographics are presented in Table 1 as mean ± SD (range). 

Table 1. Subject demographics 

 N = 20 

Age (years) 18.45 ± 2.06 

Weight (kg) 72.6 ± 5.56 

Height (cm) 180.15 ± 7.97 

Left Limb Dominant 3 

Right Limb Dominant 17 
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utilized to make recommendations for injury prevention. The measurements were taken using an isokinetic dynamometer 
which has been validated as a reliable measurement tool for hip adduction and abduction. These results showed that there 
was an asymmetry when specific speeds and contraction types were tested using isokinetic dynamometry. Overall the 
adductor: abductor strength ratios were lower on the non-kicking limb. However they were not below the 0.9 ratio which 
had previously been highlighted as a threshold for adductor strain risk in ice hockey players [16]. The results of this study 
suggests that the threshold may need to be raised to 1.3-1.6 for this cohort of football players; however further research is 
required to confirm that players with a ratio below this go on to develop an adductor strain. Further inspection of the results 
indicated that within the uninjured population the adductors have different strengths due to the different biomechanical 
loads placed upon them. This study provides some new data for the comparison of limb specific baseline adductor strength 
which may be useful to calculate return to sport decisions.   

Another interesting finding of this study is that abductor strength was equal bilaterally. This finding, combined with 
increased adductor strength on the kicking limb, leads to a higher value for the adduction: abduction ratio on the kicking 
limb. This muscle imbalance supports one possible explanation for the high incidence of Femoral acetabular impingement 
(FAI) on the kicking limb in football players [5]. Therefore, it is suggested that in symptomatic players, abductor strength 
should be in order to lower the ratio and reduce the adductor dominance which has been proposed as a causative factor in 
FAI. Further research to determine if footballers who have high adductor: abductor strength ratios ultimately go on to 
develop FAI is needed. Should this be proven to be the case a threshold ratio for injury risk should be established. Players 
above this threshold can be then be identified via screening and their strength ratios can be normalized by increasing 
abductor strength to reduce injury rate. 

5 Limitations  
There were some limitations to this study one being the sample size could be viewed as unbalanced as it was a convenience 
sample of players available at a professional football club. Twenty participants were grouped on limb dominance. There 
were only 3 left limb dominant, and 17 right limb dominant participants included in the study however this could be 
representative of the populations dominance and comparison of results was dominant vs. non-dominant rather than left vs. 
right to minimize bias. This study was completed as part of the pre-season musculoskeletal screening examination 
therefore, limited to the convenience sample of players available, having a control group would have made this study more 
reliable but was unavailable in this environment. 

Some consideration as to the validity of measurement since strength assessment might have been more appropriate tested 
dynamically. However as discussed in the methods section the reliability of isokinetic the dynamometer made it the testing 
tool of choice and it has ecological validity, as this is the process which is commonly utilized in professional football. 

6 Conclusions 
To summarize the content of this study, groin injuries are a major cause of lost playing and training time for professional 
football clubs. Rehabilitation and prevention of these injuries has been a major focus of many sports medicine clinicians 
over the last few years. Studies into other sports such as ice hockey have established normal values for hip adduction: 
abduction ratios. They have then used these values to compare players when screening them and identify those at risk of 
injury. Further to this they have then implemented programmes to normalise the player’s strength ratios and demonstrated 
a reduced injury rate.    

It is accepted that football player’s hip strength requirements are very different to those of the predominantly closed chain 
ice hockey. Eccentric and concentric hip adduction and abduction strength of the dominant and non-dominant leg was 
tested on 20 English Premier League academy football players using a Cybex isokinetic dynamometer.  
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The results of this study suggests that the threshold may need to be raised to 1.3-1.6 for this cohort of football players; 
however further research is required to confirm that players with a ratio below this go on to develop an adductor strain.   
Further inspection of the results indicated that within the uninjured population the adductors have different strengths due 
to the different biomechanical loads placed upon them. This study provides some important new data for the comparison 
of limb specific baseline adductor strength which may be useful to calculate return to sport decisions.   

Another important finding of this study is that abductor strength is equal bilaterally. This finding, combined with increased 
adductor strength on the kicking limb, leads to a higher value for the adduction: abduction ratio on the kicking limb. Hip 
injuries in football are multifactorial. This muscle imbalance supports one possible explanation for the high incidence of 
FAI on the kicking limb in football players. Therefore, it is suggested that in symptomatic players, abductor strength 
should be increased in order to lower the ratio and reduce the adductor dominance which has been proposed as a causative 
factor in FAI. Further research to determine if footballers who have high adductor: abductor strength ratios ultimately go 
on to develop FAI is needed. Should this be proven to be the case a threshold ratio for injury risk should be established.  
Players above this threshold can then be identified via screening and their strength ratios can be normalized by increasing 
abductor strength to reduce injury rate. 
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