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Objectives

• To share with you the current literature 

around the cervical spine with regards to  

strength and rugby players (so you don’t 

have to do the hard work!)

• To explore the potential for improving the 

knowledge of, and therefore the provision 

of, neck strengthening exercises and the 

clinical reasoning around why this might 

be important



PhD

• Rugby:

Carries an injury risk 

four times greater than 

semi contact sports 

such as soccer (Palmer-

Green et al 2013, 

Williams et al 2013)

96 injuries/1000match 

hours (PRISP 2017)

• Cervical spine:

Cervical damage could occur 

at any time but it would 

appear that predominantly 

the tackle situation and then 

the scrum (Preatoni et al 

2013) have previously been 

found to be the two highest 

causes of phase play to 

result in a cervical spine 

injury. (Williams et al 2013)



Research questions:
1 Do we know if it is important to have a 

strong neck for playing rugby?

2 If it is important:

1 How do we define and measure “strong”?

2 What is “strong enough” and is there a ratio 

element to be considered?

3 Do we have reliable and valid methods of 

measurement (or can we make 

associations)?

4 Do we have effective and efficient methods 

to safely strengthen it?



Research methodology:



Anatomical considerations



Do we know if it is important to have a 

strong neck for rugby?

• Key research to suggest yes:

• A neck strengthening protocol in 

adolescent males and females for athletic 

injury prevention Fisher at al (2016)

• Collins et al (2014) 6,704 high school 

athletes = reported significant associations 

between smaller neck girth and weaker 

overall neck strength (maybe a useful 

clinical measurement tool?)



Collins et al 2014 (6,704 high 

school athletes)
• “Overall neck strength (p<0.001), gender 

(p<0.001) and sport (p=0.007) were 

significant predictors of concussion in 

unadjusted models. After adjusting for 

gender and sport overall neck strength 

remained a significant predictor of 

concussion (p=0.004). For every 1lb 

increase in neck strength odds of 

concussion decreased by 5% (OR= 0.95, 

95%CI 0.92 – 0.98)”



Do we know if it is important to have a 

strong neck for rugby?

– The effects of cervical muscle fatigue on 

balance – a study with elite amateur rugby 

league players Gosselin and Fagan (2014)

– Spinal muscle activity in simulated rugby 

union scrummaging is affected by different 

engagement conditions Cazzola et al (2015)



Counter argument 

• Benson et al (2014) stated that all we actually know from 

the literature in rugby is the theory not the actuality.

• No actual data exists to prove that a strong neck reduces 

concussive events in rugby or affects disability/recovery 

post concussive event

• Limitations of all studies include measuring strength 

isometrically not dynamically and as we know from the 

Bath study (Cazzola et al) that involves different patterns 

of recruitment of the muscles

• SO…………

• If we do decide that we want stronger necks (which it 

looks like we might) how do we achieve that?



Questionnaire 

• Sample frame: all personnel employed at 

40 professional and semi professional 

clubs and 4 national teams (including 

academy and womens teams) who 

prescribe neck exercises for healthy rugby 

players (not post injury)

• Response rate 42:







This one’s for the conference 

conveners!





Screening: why, what and how?

• Baseline in case of injury 

(19)

• To prescribe bespoke 

prehab and inform gym 

program (23)

• Measure against published 

data (Davies et al 2015); 

Hamilton and Gatherer 

(2014); Naish et al (2013); 

Geary et al (2013)

• Measure against own data

• ROM (15) – flex/ext, 

SF, rotation with 

iPhone > CROM & 

eyeball 

• Strength (21) –

– Isometric (16)

– Endurance (12)

– Using DG system 

(various), HDD 

(various), time to fail, 

MVC, feel (Oxford 

scale), weight 

resistance 





Gatherer systems (Chatillon DG 

series SS-DG-0210) Kg



Geary et al – HDD (N)



Other screening tests

• Proprioception (6)

• Laser pen – all 6



Summary

• There is absolutely no consensus or 

homogeneity in measurements utilised at 

Premiership clubs or other clubs to 

measurements taken for cervical spine 

strength or ROM – making any 

comparisons or drawing conclusions from 

data gathered with a large number of 

players impossible without a controlled 

research experiment.



Methodology



What Cx exercises are 

prescribed and to whom?



How are strength exs performed?



Props – frequency of Cx exs

Prop Never Occasional (rehab)Regular (x1/2 per week) Freq (most gym) Always (every gym)

Isometric 0 3 17 5 1

Through range 4 8 10 2 1

Reactive strength 4 12 5 0 0

Bands 2 8 14 2 0

Dynamic stability 6 11 3 1 0

Position specific 2 7 12 3 0

Proprioception 4 17 3 0 0

Flexibility 9 7 4 1 1



Hookers – frequency of Cx exs

Hooker Never Occasional Regular (x1/2 per week) Freq (most gym) Always (every gym)

Isometric 1 3 16 6 0

Through range 5 9 9 2 0

Reactive strength 5 12 6 0 0

Bands 4 8 12 2 0

Dynamic stability 7 10 3 1 0

Position specific 2 7 13 2 0

Propioception 3 18 3 0 0

Flexibility 9 7 4 1 1



Isometric Through range Reactive strength Bands Dynamic stability Position specific Proprioception Flexibility

Occasional (rehab) Prop 3 8 12 8 11 7 17 7

Hooker 3 9 12 8 10 7 18 7

Second Row 7 11 12 9 10 8 18 9

Back row 7 12 12 11 10 9 17 10

Scrum half 10 12 12 11 11 12 17 10

Fly Half 10 12 14 11 11 12 17 11

Centres 10 12 13 12 11 13 17 11

Back Three 11 12 13 12 11 13 17 11

Regular (x1/2 per week) Prop 17 10 5 14 3 12 3 4

Hooker 16 9 6 12 3 13 3 4

Second Row 13 7 5 11 3 10 2 2

Back row 14 6 6 9 3 7 3 1

Scrum half 13 6 5 8 3 6 3 2

Fly Half 13 6 4 7 3 5 3 2

Centres 14 6 5 8 3 4 3 2

Back Three 13 6 5 7 3 3 3 2





Summary

• We now know:

– that professional players in England get 

screened and subsequently prescribed Cx

exercises but there is no consensus in what to 

do so there is no homogeneity in the 

exercises performed

– that the medics/ S & C think that they are 

important for injury prevention; performance 

enhancement and strength optimisation



Summary

• We don’t know:

– How strong is the optimal strength for injury 

protection

– How to reliably measure strength

– How to best perform neck strength exercises 

So I will now conduct a Delphi study to explore 

the experts opinions in order to design an 

exercise programme

Then we can implement it and measure it!!! 

EASY 



Times up; thanks for listening!

• Contact: Lesley McBride

• L.mcbride@Coventry.ac.uk

• @LMcBPhysio
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