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Background: the impact of oral appliances to improve human strength 

or decrease stress has been reported since ancient times. The origin of this 

phenomenon is poorly understood. Roman soldiers were using leather straps between 

their teeth to improve their prowess in battle. Women would bite on sticks during 

childbirth to ease delivery. And in the absence of general anesthesia amputation 

procedures were conducted the same way. In late years we observed higher numbers 

of mentioning the ergogenic effect on upper body muscles and improvement in 

kinetical stabilization in asymptomatic athletes. Therefore, it`s essential for us to 

assess most of the reports to better understand the ergogenic effect of the occlusal 

splints and bring us closer to their origin. 

Materials and methods: meta-analysis. We found 18 articles related to this 

topic and published between September 1984 and February 2022 in the PubMed 

database. Three questions were asked: 1. Do occlusal splints improve the strength of 

body muscles? 2. Do occlusal splints improve coordination and foothold? 3. Is it safe 

to use dental splints in asymptomatic athletes? 

Results: 9 publications indicate that there is significantly higher muscular 

EMG activation in the occlusal splints condition when compared to the other 

conditions for some of the tested muscles and splints may have a positive ergogenic 

effect on shoulder muscular strength in healthy male subjects (1); cervical flexor 
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strength increased 24% and deltoid strength increased an average of 29% from that of 

biting without an increase as subjects were instructed to bite on mandibular acrylic 

bite plates 2, 4, 6 and 12 mm (2); most of the athlete analyzed showed better results 

during training session with occlusal splint compared to athlete without occlusal 

splint, in countermovement jump, in 10m and 30m sprint test, in the squat jump, the 

drop jump from 32cm and 40cm, trunk extension, leg press force and rate of force 

development as an improvement between 3% and 12% (3,4); the occlusion stability 

that results from stabilization splints and mouthguards is thought to increase the club 

head speed and driving distance in professional golf players (5); the optimization of 

neuro-muscular coordination and improvement of the competitive performance of 

athletes (6,7); athletes using a controlled mouthguard demonstrate a significant higher 

peak acceleration and peak force than those using no mouthguard (8); the splint jaw 

conditions lead to a more symmetrical running pattern than the control condition (9). 

One article indicates that balance deficits seem to correlate with deteriorated 

body sway and can be improved by a myocentric bite position using a DPS splint 

(Dental Power Splint) what is shown by the improvement of balance behavior and 

weight distribution with the eyes closed on a balance platform (10).  

One article indicates improvement of the movement of the occlusal muscles, 

increasing of the height of the squat jump, increasing of the forearms and wrists 

muscles strength and increased maximum clenching voltage shown on EMG (11). 

Two publications of systematic review depicted a wide heterogenicity in the 

experimental conditions and suggested the application of the occlusal splints as a way 

to improve athlete’s or individual’s oral health, and as a potential tool to optimize 

marginal aspects of exercise performance (12,13). One publication claimed that a 46-

year-old woman after application of occlusal splint demonstrated an increased 

athletic ability and grip strength. The patient could get out of bed, change clothes, and 

maintain posture during defecation without assistance, when wearing the bite splint, 

even during no drug efficacy (14). One article showed statistically significant 

changes for all EMG tests and the Flamingo Balance Test carried out for ballet 

dancers, who were treated with the customized occlusal splints. It appears that the use 
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of a customized occlusal device improved neuromuscular coordination and the 

overall performance of dancers (15). One study indicates that among asymptomatic 

females, artificial imbalanced occlusion induces immediate and significant alteration 

of knee eccentric muscle performances and that`s why it is essential to use balanced 

splints (16). One article showed that incorrect mandibula position guided by occlusal 

splints alters the gait stability (17). 

One study found no significant differences in EMG activity between 

experimental conditions (Occlusal splint, Placebo splint, No splint) in the five upper 

limb muscles monitored and shooting performance was similar in all conditions (18). 

Conclusions: to conclude, incorrect mandibula position could possibly alter 

the gait stability and neuro-muscular coordination. 1. Occlusal splints improve body 

muscles which include upper extremity, deltoid muscles and lower extremity. 2. 

Occlusal splints could improve gait stability, and neuro-muscular coordination. 3. It 

is safe to use dental splints as an ergogenic aid and we recommend athletes to use 

them as it might help to reduce the risk of injuries or help in performance.  

REFERENCES 

1. Dias A, Redinha L, Vaz JR, Cordeiro N, Silva L, Pezarat-Correia P. 

Effects of occlusal splints on shoulder strength and activation. Ann Med. 

2019;51(sup1):15-21. doi: 10.1080/07853890.2019.1566766. PMID: 30628462; 

PMCID: PMC7888807. 

2. Chakfa AM, Mehta NR, Forgione AG, Al-Badawi EA, Lobo SL, 

Zawawi KH. The effect of stepwise increases in vertical dimension of occlusion on 

isometric strength of cervical flexors and deltoid muscles in nonsymptomatic 

females. Cranio. 2002 Oct;20(4):264-73. doi: 10.1080/08869634.2002.11752122. 

PMID: 12403184. 

3. Parrini S, Rossini G, Nebiolo B, Airale M, Franceschi A, Cugliari G, 

Deregibus A, Castroflorio T. Variations in athletic performance with occlusal splint 

in track and field athletes: a randomized clinical trial. J Sports Med Phys Fitness. 

2022 Mar;62(3):375-381. doi: 10.23736/S0022-4707.21.12081-X. Epub 2021 Apr 19. 

PMID: 33871235. 



31 

4. Maurer C, Heller S, Sure JJ, Fuchs D, Mickel C, Wanke EM, Groneberg 

DA, Ohlendorf D. Strength improvements through occlusal splints? The effects of 

different lower jaw positions on maximal isometric force production and performance 

in different jumping types. PLoS One. 2018 Feb 23;13(2):e0193540. doi: 

10.1371/journal.pone.0193540. PMID: 29474465; PMCID: PMC5825140. 

5. Pae A, Yoo RK, Noh K, Paek J, Kwon KR. The effects of mouthguards 

on the athletic ability of professional golfers. Dent Traumatol. 2013 Feb;29(1):47-51. 

doi: 10.1111/j.1600-9657.2012.01123.x. Epub 2012 Mar 4. PMID: 22386044. 

6. D'Ermes V, Basile M, Rampello A, Di Paolo C. Influence of occlusal 

splint on competitive athletes performances. Ann Stomatol (Roma). 2012 Jul;3(3-

4):113-8. Epub 2012 Jan 14. PMID: 23386932; PMCID: PMC3555471. 

7. Roettger M. Performance enhancement and oral appliances. Compend 

Contin Educ Dent. 2009 Jul-Aug;30 Spec No 2:4-8. PMID: 19774772. 

8. Dias A, Redinha L, Tavares F, Silva L, Malaquias F, Pezarat-Correia P. 

The effect of a controlled mandible position mouthguard on upper body strength and 

power in trained rugby athletes - A randomized within subject study. Injury. 2022 

Feb;53(2):457-462. doi: 10.1016/j.injury.2021.11.002. Epub 2021 Nov 6. PMID: 

34785082. 

9. Maurer C, Stief F, Jonas A, Kovac A, Groneberg DA, Meurer A, 

Ohlendorf D. Influence of the Lower Jaw Position on the Running Pattern. PLoS 

One. 2015 Aug 13;10(8):e0135712. doi: 10.1371/journal.pone.0135712. PMID: 

26270961; PMCID: PMC4535904. 

10. Ohlendorf D, Riegel M, Lin Chung T, Kopp S. The significance of lower 

jaw position in relation to postural stability. Comparison of a premanufactured 

occlusal splint with the Dental Power Splint. Minerva Stomatol. 2013 Nov-

Dec;62(11-12):409-17. PMID: 24270202. 

11. Carbonari B, Balducci F, Cesaretti G, Cesanelli L, Botticelli D, Messina 

G. Performance, balance and posture variations with Occlusal Splint and Taopatch® 

devices: a retrospettive cross-over study. J Sports Med Phys Fitness. 2021 

Feb;61(2):317-323. doi: 10.23736/S0022-4707.20.11053-3. Epub 2020 Jul 30. PMID: 



32 

32744040. 

12. Dias A, Redinha L, Mendonça GV, Pezarat-Correia P. A systematic 

review on the effects of occlusal splint therapy on muscle strength. Cranio. 2020 

May;38(3):187-195. doi: 10.1080/08869634.2018.1505085. Epub 2018 Aug 5. 

PMID: 30079809. 

13. Cesanelli L, Cesaretti G, Ylaitė B, Iovane A, Bianco A, Messina G. 

Occlusal Splints and Exercise Performance: A Systematic Review of Current 

Evidence. Int J Environ Res Public Health. 2021 Sep 30;18(19):10338. doi: 

10.3390/ijerph181910338. PMID: 34639640; PMCID: PMC8507675. 

14. Nomoto S, Nakamura M, Sato T, Hisanaga R. Occlusal treatment with 

bite splint improves dyskinesia in Parkinson's disease patient: a case report. Bull 

Tokyo Dent Coll. 2013;54(3):157-61. doi: 10.2209/tdcpublication.54.157. PMID: 

24334629. 

15. Didier H, Assandri F, Gaffuri F, Cavagnetto D, Abate A, Villanova M, 

Maiorana C. The Role of Dental Occlusion and Neuromuscular Behavior in 

Professional Ballet Dancers' Performance: A Pilot Study. Healthcare (Basel). 2021 

Mar 1;9(3):251. doi: 10.3390/healthcare9030251. PMID: 33804335; PMCID: 

PMC8000128. 

16. Grosdent S, O'Thanh R, Domken O, Lamy M, Croisier JL. Dental 

occlusion influences knee muscular performances in asymptomatic females. J 

Strength Cond Res. 2014 Feb;28(2):492-8. doi: 10.1519/JSC.0b013e3182a7665a. 

PMID: 24263658. 

17. Fujimoto M, Hayakawa L, Hirano S, Watanabe I. Changes in gait 

stability induced by alteration of mandibular position. J Med Dent Sci. 2001 

Dec;48(4):131-6. PMID: 12160250. 

18. Dias AA, Redinha LA, Silva LM, Pezarat-Correia PC. Effects of Dental 

Occlusion on Body Sway, Upper Body Muscle Activity and Shooting Performance in 

Pistol Shooters. Appl Bionics Biomech. 2018 Jul 24;2018:9360103. doi: 

10.1155/2018/9360103. PMID: 30140310; PMCID: PMC6081538. 

  


