
Head & Neck Strengthening Fact Sheet: Expert Consensus 

 
"It's just straight physics. If you see the blow coming and you have a very strong neck 
and contract the neck muscles, you have a much greater chance to have significantly 
reduced forces to the brain.” 

Robert Cantu, MD 

Clinical Professor Department of Neurosurgery   

Co-Director, Center for the Study of Traumatic Encephalopathy 

Boston University School of Medicine 

 
 “These promising results indicate targeted neck strengthening programs should be 
developed and evaluated as the primary prevention mechanism for concussion.” 

Dawn Comstock. PhD 

Department of Epidemiology 

University of Colorado 

 
"A concussion is caused by head movement if there's no tension in your neck (if your 
neck is weak), all the energy of the impact goes directly into your 15-pound head. It 
should be a focal point of any training program.” 

Chris Nowinski, PhD 

Co-Founder and CEO of the Concussion Legacy Foundation 

 
“The results are promising and support what those of us caring for athletes believed to 
be true, based on our observations, who see strengthening the neck musculature as a 
means of reducing the risk of sports related concussion.” 

William Meehan, MD 

Director, Sports Concussion Clinic             

Children's Hospital Boston 

 
“By improving neck strength, the excess translation to the brain will be prevented 
because the neck muscles will decrease the moment (torque) that the head experiences 
during a concussive impact.” 

                     Kevin Guskiewicz, PhD 

Co-Director, Matthew Gfeller Sport-Related TBI Research Center 

University of North Carolina at Chapel Hill 

 
“We believe one of the best ways to prevent concussions is actually neck strength. 
Having a strong neck allows the forces of the blow taken from the head, down through 
the neck and into the torso and may certainly help with this issue.” 

Mickey Collins, MD 

Director of the Sports Medicine Concussion Program  

University of Pittsburgh Medical Center 

 
 
 
 



“Training programs for cervical neck musculature help to compliment and improve the 
body’s natural defense mechanisms.  One way to compliment this resistance of force is 
by increasing the necks muscle cross sectional area. Hypertrophy in the cervical spine 
will allow greater absorption rates because of increased size in cross sectional area.” 

Michael Stone, PhD 

Program Coordinator - Sport Physiology & Performance 

East Tennessee State University 

“If subconcussive forces are thought to be at least as damaging as concussions and may 
cause cognitive damage to the athlete in the future, common sense would dictate that an 
extensive neck strengthening program be implemented immediately.” 

Henry Elsner, M.D. 
Neurosurgeon 

  Wake Forest University 
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Head & Neck Strengthening Fact Sheet: The Scientific Evidence 

“Injuries to the neck will continue to occur so long as football is played, regardless of 

what steps are taken in the direction of protective measures … but simple logic makes 

it obvious that a stronger neck is less likely to be injured in any given situation. So, 

increasing the muscular strength and size of the neck is a long step in the direction of 

safety. 

Jones, Arthur. (1975). Increasing Neck Strength … For the Prevention of Injury. Athletic Journal. November. 30-37. 

“All individuals who participate in sports which involve forceful displacement and 

contact of either the head or the neck should include neck strengthening exercises as 

an integral part of their conditioning program.” 

Peterson, James A. (1975). Total Conditioning: A Case Study. Athletic Journal; 56: 40-55. 

“Increasing the neck diameter would make it less susceptible to injury.” 

Franco, James L. and Herzog, Abby. (1987). A Compaarative Assessment of Neck Muscle Strength and Vertebral Stability. 

Journal of Orthopaedic and Sports Physical Therapy; (8) 7: 351-356. 

"It's just straight physics. If you see the blow coming and you have a very strong neck 

and contract the neck muscles, you have a much greater chance to have significantly 

reduced forces to the brain.” 

Robert Cantu, MD (1996) 

Clinical Professor Department of Neurosurgery and Co-Director 

Center for the Study of Traumatic Encephalopathy 

Boston University School of Medicine 

“Training programs for cervical neck musculature help to compliment and improve the 

body’s natural defense mechanisms.  One way to compliment this resistance of force 

is by increasing the necks muscle cross sectional area. Hypertrophy in the cervical 

spine will allow greater absorption rates because of increased size in cross sectional 

area.” 

Conley, M.S., Stone, M.H., Nimmons, M., & Dudley, G.A. (1997).  Specificity of Resistance Training Responses in Neck 

Muscle Size and Strength.  European Journal of Applied Physiology, 75, 443-448. 

“The result of this preliminary study suggest that dynamic neck and shoulder training 

might have a preventative effect on acute in-flight neck pain in fighter pilots.” 

Hamalainen, Olavi., Heinijoki, Hippi., and Vanharanta, Heikki. (1998). Neck Training and Gz-Related Neck Pain: A 

Preliminary Study. Military Medicine; Vol. 163: 707-708. 

“Youth players have a much smaller effective mass than do adult players, and youth 

players who have not yet learned to use good technique have a smaller effective mass 

still. For any particular trajectory of an incoming ball, the effective mass of the player 

is a major determinate of head acceleration at impact. The greater the effective mass 

of the player, the smaller is the acceleration of the head.”  

“Minor and prudent adjustments that could be made in the way the game is practiced 

and played to increase head safety, especially for smaller and younger players, include 

routine use of neck strengthening exercises during training of players. “ 

Babbs, Charles. (2001). Biomechanics of Heading a Soccer Ball: Implications for Player Safety. The Scientific World; 1: 
281-322. DOI: 10.1100/tsw.2001.56



“Neck muscle conditioning may be of value in reducing impact forces transmitted to the 

brain. Biomechanical concepts dictate that the energy from an impacting object is 

dispersed over a greater mass of an athlete if the head is held rigidly. Studies have also 

demonstrated that the force required to concuss a “fixed” head were almost twice that 

of a moving head.” 

Johnston, Karen M., McCorory, Paul., Mohtadi, Nicholas G., and Meeuwisse, Willem. (2001). Evidence-Based Review of 

Sports-Related Concussion: Clinical Science. Clinical Journal of Sports Medicine; 11 (3): 150-159. 

 

“We have demonstrated that initially relaxed cervical muscles have the potential to 

alter the head and neck kinematics and kinetics resulting from whiplash events.” 

Siegmund, Gunter P., Brault, John R.’ and Chimich, Dennis D. (2002). Do Cervical Muscles Play a Role in Whiplash 

Injury? Journal of Whiplash & Related Disorders. Vol. 1 (1), 23-40. 
 

“It is recommended from the research data of this study that teaching proper heading 

technique along with a conditioning program that includes neck exercises should be 

established in all women’s soccer programs. Proper heading technique along with a 

well-rounded strength program can foster an environment that will include fewer 

injuries and enhance skill development.” 

Maneval, Mark., Beck, Jennifer., Phillips, Jerry., Vincent, John., Crow, Brian., and White, George. (2002). “The Need for 
Neck Strength in Female Soccer Players. Revista de Futbol y Ciencia; Vol. 1, Number 1: 49-55. 

 

“Stronger neck muscles are not only capable of generating greater absolute force 

values but have a greater cross-sectional area, produce greater tensile stiffness at a 

given activation level and generate torque more rapidly than weaker muscles.” 

 “Neck strength and impact anticipation are two potentially modifiable risk factors for 

concussion. Interventions aimed at increasing athletes’ neck strength and reducing 

unanticipated impacts may decrease the risk of concussion associated with sport 

participation.” 

 

 “The high-performance flying environment involves forces of high intensity 

(occasionally greater than +9 Gz). Forces above +4 Gz have been associated with the 

potential for neck injury. Such exposure profiles may lead to higher demands for 

maximum muscle strength and muscle endurance in fighter pilots than in the general 

population.” 

 

“Many investigators have recommended resistance training interventions designed 

specifically for the neck muscles. Others have recommended whole-body resistance 

training, either alone or in combination with neck-specific training. However, the 

referenced survey of F-16 pilots that showed a positive association of neck 

strengthening exercises with fewer C-spine injuries reported that only 26.9% of the 

pilots surveyed routinely did neck strengthening exercises.” 

 

“Although muscle resistance training may be beneficial, many pilots have difficulty 

accomplishing such training due to a lack of time, experienced trainers, and close-by 

facilities. Even after establishing the potential effectiveness of such an intervention, the 

challenge of facilitating long-term adherence to a proven program will remain.” 

Coakwell, Mark R., Bloswick, Donald S., and Moser, Royce. (2004). High-Risk Head and Neck Movements at High G and 

Interventions to Reduce Associated Neck Injury. Aviation, Space, and Environmental Medicine; 75(1): 68-80. 



“By improving neck strength, the excess translation to the brain will be prevented 

because the neck muscles will decrease the moment (torque) that the head 

experiences during a concussive impact.” 

Guskiewicz, K.M., Bruce, S.L, Cantu, R.C., Ferrara, M.S., Nelly, J.P., McCrea, M., Putukian, M., & McLeod T.C. (2004). 

National Athletic Trainers’ Association Position Statement: Management of Sport-Related Concussion. Journal of Athletic 

Training, 39, 280-297.  

  

“By maximizing force absorption upon a concussive impact, less force will be 

translated to the brain.” 

 

“In the specific application to football, strengthening exercises for neck muscles will 

give players a far greater tolerance to neck compression during a tackle while 

maintaining the ability to maintain axial alignment of their cervical spine.” 

Viano, D.C., & Pellman, E.J. (2005). Concussion in professional football: Biomechanics of the striking player- Part 8. 

Neurosurgery, 56, 266-280.  

  

“Stronger necks reduce head acceleration, delta V, and displacement. Even relatively 

small reductions in delta V have a large effect on head injury criterion that may reduce 

concussion risks because changes in delta V change head injury criterion through the 

4th power.”  

Viano DC,Casson IR, Pellman EJ. (2006) Concussion in Professional Football: Biomechanics of the  

Struck Player--Part 14. ProBiomechanics LLC, Bloomfield Hills, Michigan 48304, USA.  

  

“If the neck is restrained, concussion is difficult to produce.” 

Ropper, Allan H., and Gorson, Kenneth C. (2007). Concussion. New England Journal of Medicine; 356;2. 
  

“This finding may be due to differences in head mass and neck muscle strength (ie, 

stability qualities). Based on the Newton Second Law of Motion (F 5 ma), less head mass 

and neck strength should result in greater head accelerations upon force application. 

Head impact acceleration is important to limit because it is directly related to brain 

injury.” 

Tierney, R.T., Higgins, M., Caswell, S.V., Brady, J., McHardy, K., Driban, J.B. and Darvish, K. (2008) Sex Differences in Head 

Acceleration During Heading While Wearing Soccer Headgear. Journal of Athletic Training 43, 163-166. 

 

“According to the basic tenet of the role of cervical musculature in mitigating the 

severity of head impacts, the effective mass of the head-neck-trunk segment is thought 

to increase significantly when the cervical musculature is contracted, resulting in less 

acceleration of the head.” 

Mihalik, Jason P., Blackburn, Troy., Greenwald, Richard M., Cantu, Robert C., Marshall, Stephen W., and Guskiewicz, Kevin 

M. (2009). Collision Type and Player Anticipation Affect Head Impact Severity Among Youth Ice Hockey Players. 

Pediatrics; 125 (6): 1394-1401. DOI: 10.1542/peds.2009-2849 
  

“We believe one of the best ways to prevent concussions is actually neck strength. 

Having a strong neck allows the forces of the blow taken from the head, down through 

the neck and into the torso and may certainly help with this issue.” 

Dr. Mickey Collins, MD (2013) 

Assistant Director of the Sports Medicine Concussion Program 

University of Pittsburgh Medical Center 

 



“It is a tragedy.  There is no sense of urgency with coaches, doctors and parents just 

are not aware of the dangerous situations their children are placed in.  Measures, such 

as laws passed and doctor protocols for improved concussion management.  Proactive 

measures are called for, especially the proactive development of a protocol to train 

the neck.” 

Cornwell, R. (2013). Creating a Standardized Program to Resistance Train the Muscles of the Head and Neck. 
ProQuest Publishing 155. 

  

“Achieving and maintaining a balance in neck strength may be a key preventative 

technique in limiting acceleration, hence limiting the potential risks of repetitive 

heading in soccer.” 

Dezman, Zacary D.W., Ledet, Eric H., and Kerr, Hamish A. (2013). Neck Strength Imbalance Correlates with Increased Head 

Acceleration in Soccer Heading. Sage Publishing: July/August, 320-326. DOI: 10.1177/1941738113480935 

 

“For every single pound of improved neck strength, an individual reduces his or her 

concussion risk by 5 percent.” 

Collins, Christy L. Fletcher, Erica N. Fields, Sara K. Kluchurosky, Lisa. Rohrkemper, Mary Kay. Comstock, Dawn R. and 

Cantu, Robert C. (2014). Neck Strength: A Protective Factor Reducing Risk for Concussion in High School Sports. Journal 

of Primary Prevention. Springer Science + New York Media 2014. DOI:10.1007/s10935-014-0355-2 

 

“The results suggest that the greater neck strength attenuates the head’s dynamic 

response to external forces. These relationships hold true in all planes of head motion 

and across the age spectrum in athletes of both sexes.” 

Eckner, James T., Oh, Youkeun K., Joshi, Monica S., Richardson, James K., and Ashton-Miller, James A. (2014). Effect of 

Neck Muscle Strength and Anticipatory Cervical Muscle Activation on the Kinematic Response of the Head to Impulsive 

Loads. American Journal of Sports Medicine; 42 (3): 566-576. DOI: 10.1177/0363546513517869 

  

“Based on our findings, we propose that neck strengthening should be an important 

component of any head injury prevention/reduction program, especially in sports where 

head impacts are commonplace, such as soccer. This may be most important in the 

early stages of development (i.e., adolescence), when strength may not be fully 

developed, and technique has not yet been honed by years of practice.” 

Gutierrez, Gregory M., Conte, Catherine., and Lightbourne, Kristian. (2014). The Relationship Between Impact Force, Neck 
Strength, and Neurocognitive Performance in Soccer Heading in Adolescent Females. Pediatric Exercise Science; 26: 33-

40. http://dx.doi.org/10.1123/pes.2013-0102 

 

“Greater muscle girth and contraction of the primary stabilizing muscles increase 

muscle and joint stiffness. Mathematical studies comparing models with negligible and 

infinite neck stiffness levels demonstrate that both linear and rotational head 

acceleration decrease with increased neck stiffness, suggesting that cervical stiffness 

may also play a role in head impact mitigation and concussion prevention.” 

Schmidt, Julianne D., Guskiewicz, Kevin M., Blackburn, J. Troy., Mihalik, Jason P., Siegmund, Gunter P.,and Marshall, 

Stephen W. (2014). The influence of Cervical Muscle Characteristics on Head Impact Biomechanics in Football.” The 

American Journal of Sports Medicine, Vol. 42, No. 9. 2056-2066. DOI: 10.1177/0363546514536685 

  

 

 

 

 

http://dx.doi.org/10.1123/pes.2013-0102


“… strengthening of the cervical musculature will likely reduce the risk of concussions 

in football by limiting the acceleration of the head after impact. Physical therapists, 

athletic trainers, or strength and conditioning specialists, with expertise in the 

strengthening and conditioning of pediatric athletes, are best qualified to help young 

football players achieve the neck strength that will help prevent injuries.” 

Meehan, William P., and Landry, Gregory L. (2015). American Academy of Pediatrics Policy Statement: Tackling in Youth 

Football. Pediatrics; 136 (5): 1419-1430. DOI: 10.1542/peds.2015-3282 

  

“Thus, by increasing cervical muscle strength, athletes might decrease their risk of 

concussion.” 

Meehan, William P. and Landry, Gregory L. (2015). American Academy of Pediatrics Policy Statement: Tackling in Youth 

Football. Pediatrics; 136 (5): 1419-1430. DOI: 10.1542/peds.2015-3282 

 

“Strengthening their necks in order to hold their heads in proper position when 

tackling and to absorb impact energy to control head movement is important.” 

Kucera Kristen L., Klossner David, Colgate Bob, Cantu Robert C. (2016). Annual Survey of Football Injury Research 2016. 

National Center for Catastrophic Sport Injury Research. https://nccsir.unc.edu/files/2013/10/Annual-Football-2016-

Fatalities-FINAL.pdf 

 

 “… this is evidence (60% lower concussion incidence) suggests that all adult men’s 

community rugby players should engage in weekly neck conditioning exercises.” 

Attwood Matthew J., Roberts Simon P., Trewartha Grant, England Mike E., and Stokes Keith A. (2017). Efficacy of a 

Movement Control Injury Prevention Programme in Adult Men’s Community Rugby Union: A Cluster Randomised 

Controlled Trial. BJSM Online; 10.1136/bjsports-2017-098005. 

  

“Women display lower anthropometry measures compared with men, and experience 

increased head impact kinematics during soccer heading. These results suggest that 

neck girth and neck strength may be a factor in limiting head impact kinematics.” 

Bretzin, A.C., Mansell, J.L., Tierney, R.T. and McDevitt, J.K. (2017) Sex Differences in Anthropometrics and Heading 

Kinematics Among Division I Soccer Athletes. Sports Health 9, 168-173, Mar/Apr 

 

“These findings suggest that head and neck size and neck strength predict PLA and 

PRA. Anthropometric and neck strength measurements should be considered when 

determining an athlete’s readiness to begin soccer heading.” 

Caccese, J.B., Buckley, T.A., Tierney, R.T., Arbogast, K.B., Rose, W.C., Glutting, J.J. and Kaminski, T.W. (2017) Head 

and neck size and strength predict linear and rotational acceleration during purposeful soccer heading. Sports 

Biomechanics 17, 462-476. 
 

“Further, including general neck strengthening exercises into training should be 

considered as a potential modifier of the risk for sustaining a concussion and to 

prevent concussions or more severe head (brain) injuries.” 

Faude, O., Rossler, R., Junge, A., aus der Funten, K., Chomiak, J., Verhagen, E., Beaudouin, F., Dvorak, J., and 

Feddermann-Demont, N. (2017). Head Injuries in Children’s Football – Results from Two Prospective Cohort Studies in 

Four European Countries. Scandanavian Journal of Medicine and Science in Sports; 1 – 7. DOI: 10.1111/sms.12839 

 

 

 

 

 

https://nccsir.unc.edu/files/2013/10/Annual-Football-2016-Fatalities-FINAL.pdf
https://nccsir.unc.edu/files/2013/10/Annual-Football-2016-Fatalities-FINAL.pdf


“Neck muscle activities can help reduce the peak rotational velocity, BrIC, and CSDM 

values during a head impact. Pre-activation time of neck muscles significantly affects 

the impact outcomes. The neck compression time was determined by the maximum 

muscle strength.” 

Jin, Xin., Feng, Zhaoying., Mika, Vaterie., Li, Haiyan., Viano, David C., and Yang. King H. (2017). The Role of Neck Muscle 
Activities on the Risk of Mild Traumatic Brain Injury in American Football. Journal of Biomechanical 

Engineering; 139. 
DOI: 10.1115/1.4037399 

 

“Youth Soccer with a history of concussion exhibit significantly lower normalized neck 

strength than those without a history of concussion. This represents a potential target 

for concussion prevention strategies.” 

Paquin, Hugo., Howell, David R., and Meehan, William P. (2017). Lower Neck Strength Among Youth Soccer Players Is 

Associated with An Increased Prevalence of Concussion. Medicine & Science in Sports and Exercise 49: 415. DOI: 

10.1249/01.mss.0000518016.62078.82 

 

“These results suggest the potential for resistance exercise training to reduce youth 

athletes' risk for sport-related concussion by increasing neck girth and strength.” 

Eckner, J.T., Goshtasbi, A., Curtis, K., Kapshai, A., Myyra, E., Franco, L.M., Favre, M., 
Jacobson, J.A. and Ashton-Miller, J.A. (2018). Feasibility and Effect of Cervical Resistance Training on Head Kinematics in 

Youth Athletes: A Pilot Study. American Journal of Physical Medicine and Rehabilitation (4):292-297.  
DOI: 10.1097/PHM.0000000000000843. 

 

“Accelerations at the head decreased with increased age, possibly due to the 

influence of greater stabilizing musculature. Additionally, neck braces also 

significantly reduced the number of accelerations. However, the magnitude of 

accelerations may be influenced by riding dynamics. Therefore, the use of neck braces 

combined with strength work to develop neck strength, could aid in reduction of head 

accelerations in youth BMX bikers.” 

Hurst, Howard T., Rylands, Lee., Atkins, Stephen., Enright, Kevin and Roberts, Simon J. (2018). Profiling of translational 
and rotational head accelerations in youth BMX with and without neck brace. Journal of Science and Medicine in Sport. 21 

(3): 263-267. DOI: 10.1016/j.jsams.2017.05.018 
 

“Thus, we recommend clinicians consider implementing a pre-athletic participation 

strengthening program. This strengthening program should be targeted to increase 

neck strength in an effort to modify the risk factors associated with SRC.” 

Streifer, Michael., Brown, Allison M., Porfido, Tara., Zambo Anderson, Ellen., Buckman, Jennifer and Esopenko, Carrie. 
(2019). The Potential Role of the Cervical Spine in Sports-Related Concussion: Clinical Perspectives and Considerations 

for Risk Reduction. Journal of Orthopaedic & Sports Physical Therapy. 0 (0): 1–22. DOI:10.2519/jospt.2019.8582 
 

“Higher neck strength is required to keep the neck strong and stiff to increase the 

effective mass of the player which can reduce head acceleration in purposeful 

heading. Therefore, any injury reduction programme in soccer (particularly 

programmes aimed at adolescent and female players) would be prudent to include 

neck strengthening exercises and instruction in purposeful heading technique such as 

the “Get a Head Safely in Soccer” programme.” 

Peek, Kerry., Elliot, James., and Orr, Rhonda. (2019). Higher Neck Strength is Associated with Lower Head Acceleration 

During Purposeful Heading in Soccer: A Systematic Study. Journal of Science and Medicine in Sport. 

http://doi.org/10.1016/j.jsams.2019.11.004 


