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Objective Measures in Sports: Hand-Wrist 
Injuries in Boxing

Introduction
The difference between subjectivity and objectivity is important 

when assessing and treating injuries in sports. This can make the 
difference between return to play via a conservative or an operative 
approach. 

Technology has shaped the way we analyse and communicate. 
This is true for activities of daily living in the general population, 
and making its way more into sport. Diverse sports are always 
investigating the best outcome measures for safe return to activities 
post an injury. This can be observed from a recent consensus on 
return to play following a hamstring injury in football [1]. From this 
study in football, it appears that the combination of criteria from 
the multidisciplinary team is essential including; medical testing, 
conditioning testing and psychological readiness [1]. 

In Boxing, hand-wrist injuries account for the highest amount 
of days lost to training and overall duration than any other body 
part [2]. This is not surprising considering that forces of almost 
5000N have been recorded when throwing a punch [3,4]. These 
forces are absorbed mainly on the knuckles and travel into the rest 
of the hand creating injuries at the hand-wrist region. Although the 
main injuries are ligament us sprains and tears, fractures have also 
been observed [5]. Management of these injuries using the correct 
objective criteria, linked to the current available technology is 
therefore important [2].

Opinion
Although hand-wrist injuries are commonly encountered in 

boxing, the management can be generally poor. This mainly due to 
lack of understanding of what objectively should be measured, other 
than just verbal symptoms. Three injuries commonly encountered 
at the hand-wrist in boxing are; the knuckles (index and/or middle 
finger), carpo metacarpal joints (index and/or middle finger), 
and metacarpal joint (thumb). Injuries are usually extensor hood 
(or sagittal band) tears at the knuckles, dorsal ligament tears of 
the carpo metacarpal joint, and ulnar collateral tears at the first 
metacarpal joint [6].

So how we avoid providing the usual guidance of ‘rest it for 
a while and see how things go’, which leaves the boxer frustrated  
when resuming activities with pain or equally not really providing  

 
any robust comparative measurement for the practitioner? Well 
the basic and most significant tests encountered should involve 
range of motion (mobility) and strength available at these joints, 
together with any associated pain felt during testing. For the 
knuckles a device known as a finger goniometer enables the 
assessment of joint mobility. This should also be considered for 
mobility assessment after an ulnar collateral injury (or Skier’s 
injury) of the first metacarpal joint. At the carpo metacarpal joint, 
mobility can be assessed using a digital inclinometer. Considering 
that nowadays almost everyone carries a smart phone, applications 
which are cheaper and more accessible than digital inclinometers 
can be utilised to measure wrist motions. Smartphone applications 
or digital inclinometers offer a better methodology than the classic 
goniometer for measuring mobility at the wrist. 

As described by Gatt et al [2], a power grip should be tested 
for knuckle strength providing information on functional ability, 
and therefore clinically informing on injury severity. Like knuckle 
injuries, strength for carpo metacarpal injuries is best assessed using 
the hand grip dynamometer with a difference of >20% between 
sides (as compared to baseline) indicating a possible significant 
pathology. For ulnar collateral injuries, pinch grip should be tested. 
This is performed using devices like a pinch grip dynamometer or 
a handheld dynamometer (HHD). If such technology is unavailable, 
pinch grip is also assessed using plate weights. Plate weights 
measure thumb endurance, rather than strength, which is not an 
issue as the percentage difference between both sides and any 
associated symptoms should be considered more important than 
the recorded number. This holds truth for all other measurements 
discussed [7,8]. 

If more information is warranted, measuring mobility and 
strength for all the injuries mentioned at the hand-wrist in boxing 
can nowadays be performed with the assistance of apparatus 
linked directly to computer-based software. The advantage over 
the equipment previously discussed is that strength versus fatigue 
graphs can be plotted providing more detailed information. This 
software also enables data tracking over time. Another form of 
progressive technology is iso kinetic, which has been used to 
profile wrist and forearm strength as observed in other combat and 
non-combat sports [1,9]. Iso kinetic provides specific information 
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linked to the different muscle strength components at the wrist (i.e. 
Flexors versus Extensors, Concentric versus Eccentric, Different 
Speeds). Iso kinetic should also be considered for proprioceptive 
type assessment, which forms an essential component of wrist 
injury [3,4].

With these objective measures in mind, it is recommended 
that medical-rehabilitative practitioners encountering boxing 
injuries at the hand-wrist should become more familiar with these 
technologies and associated methodologies. This will improve the 
initial diagnosis, which together with a radiographic scan (if felt 
required), can improve the prognosis of an injury. Progression of 
an injury would also be more objectively assessed, together with 
enhanced return to play criterion. Similar to the consensus study 
described earlier for hamstring injuries in football, conditioning 
tests and psychological readiness need to be considered before 
return to boxing activities. Further, the initial response to boxing 
activities should also guide compliance with timescales for full 
return to training and competition.

References
1.	 Ellenbecker T, Roetert P, Riewald S (2006) Iso kinetic profile of wrist and 

forearm strength in elite female junior tennis players. Br J Sports Med 
40(5): 411-414.

2.	 Gatt I, Smith-Moore S, Loosemore SCM (2017) The takei handheld 

dynamometer: an effective clinical outcome measure too for hand and 
wrist function in boxing. Hand. 

3.	 Hagert E, Persson JKE, Werner M, Lyung BO (2009) Evidence of wrist 
proprioceptive reflexes elicited after stimulation of the scapholunate 
interosseous ligament. J Hand Surg Am 34(4): 642-651.

4.	 Hagert E, Forsgren S, Ljung BO (2005) Differences in the presence of 
mechanoreceptors and nerve structures between wrist ligaments may 
imply differential roles in wrist stabilization. J Orthop Res 23(4): 757-
763.

5.	 Loosemore M, Lightfoot J, PalmerGreen D, Gatt I (2017) Boxing injury 
epidemiology in the Great Britain team: a 5-year surveillance study of 
medically diagnosed injury incidence and outcome. British Journal of 
Sports Medicine 49(17): 11001107.

6.	 Loosemore M, Lightfoot J, Gatt I, Hayton M, Beardsley C, et al. (2017) 
Hand and wrist injuries in elite boxing: A longitudinal prospective study 
(2005-2012) of the Great Britain Olympic boxing squad. Hand 12(2): 
181-187.

7.	 Smith MS, Dyson RJ, Hale T, Janaway L (2000) Development of a boxing 
dynamometer and its punch force discrimination efficacy. J Sports Sci 
18(6): 445-450.

8.	 Horst VDN, Backx FJG, Goedhart EA, Huisstede BMA (2017) Return to 
play after hamstring injuries in football (soccer): a worldwide Delphi 
procedure regarding definition, medical criteria and decision-making. 
Br J Sports Med 51(22): 1583-1591.

9.	 Vodicka T, Pieter W, Reguli Z, Zvonar M (2016) Iso kinetic strength of 
the wrist in male aikido athletes. Journal of Martial Arts Anthropology 
16(2): 48-54. 

Your subsequent submission with Crimson Publishers 
will attain the below benefits

•	 High-level peer review and editorial services

•	 Freely accessible online immediately upon publication

•	 Authors retain the copyright to their work 

•	 Licensing it under a Creative Commons license

•	 Visibility through different online platforms

•	 Global attainment for your research

•	 Article availability in different formats (Pdf, E-pub, Full Text)       

•	 Endless customer service

•	 Reasonable Membership services

•	 Reprints availability upon request

•	 One step article tracking system

For possible submission use the below is the URL Submit Article

Creative Commons Attribution 4.0 
International License

http://dx.doi.org/10.31031/RMES.2018.03.000566

https://www.ncbi.nlm.nih.gov/pubmed/16632571
https://www.ncbi.nlm.nih.gov/pubmed/16632571
https://www.ncbi.nlm.nih.gov/pubmed/16632571
http://journals.sagepub.com/doi/10.1177/1558944717707831
http://journals.sagepub.com/doi/10.1177/1558944717707831
http://journals.sagepub.com/doi/10.1177/1558944717707831
https://www.ncbi.nlm.nih.gov/pubmed/19249163
https://www.ncbi.nlm.nih.gov/pubmed/19249163
https://www.ncbi.nlm.nih.gov/pubmed/19249163
https://www.ncbi.nlm.nih.gov/pubmed/16022987
https://www.ncbi.nlm.nih.gov/pubmed/16022987
https://www.ncbi.nlm.nih.gov/pubmed/16022987
https://www.ncbi.nlm.nih.gov/pubmed/16022987
http://opus.bath.ac.uk/46060/
http://opus.bath.ac.uk/46060/
http://opus.bath.ac.uk/46060/
http://opus.bath.ac.uk/46060/
https://www.ncbi.nlm.nih.gov/pubmed/28344531
https://www.ncbi.nlm.nih.gov/pubmed/28344531
https://www.ncbi.nlm.nih.gov/pubmed/28344531
https://www.ncbi.nlm.nih.gov/pubmed/28344531
https://www.ncbi.nlm.nih.gov/pubmed/10902679
https://www.ncbi.nlm.nih.gov/pubmed/10902679
https://www.ncbi.nlm.nih.gov/pubmed/10902679
https://www.ncbi.nlm.nih.gov/pubmed/28360143
https://www.ncbi.nlm.nih.gov/pubmed/28360143
https://www.ncbi.nlm.nih.gov/pubmed/28360143
https://www.ncbi.nlm.nih.gov/pubmed/28360143
https://www.muni.cz/en/research/publications/1341538
https://www.muni.cz/en/research/publications/1341538
https://www.muni.cz/en/research/publications/1341538
http://crimsonpublishers.com/submit-manuscript-form.php

	Title
	Introduction
	Opinion
	References

