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Figure 3. Energy Systems

" According to Wang et al. (2018), handgrip strength 1s an indicator of participants é o,

overall strength and a predictor of strength outcomes. Figure 2. Relative Grip Strength-Endurance § 5, o) @"9//,0

Group A: sl G SR %

* Handgrip strength reflects muscular strength as well as motor unit Complete 3 trials of max Group B: g % % '5;@

recruitment and coordination, and neuromuscular control. handgrip test (D and ND) Rest b 3 S

over 6 minutes 7 g .

= Elite and successful athletes tend to show greater handgrip strength 1n S < 6@@(0

comparison to sub-elite and less successful counterparts (Fry et al., 2004; Group B: T os % é,oc\é

Cronin et al., 2017). This may be due to the sport-specific nature of Group A: Complete 3 trials of max _g - og \2 Aerobic system

neuromuscular adaptations (Shields et al., 1999). Rest handgrip test (D and ND) = e A— \ \ base rate

over 6 minutes £ o T T T T Time

* For men between the ages of 18 and 24, absolute dominant (D) handgrip 2 .

strength averages 47.0 kg +/- 8.1 kg (Wang et al., 2018) Group A: —— =Threshold point

Completes 1 D hand Group B: Figure 4. Energy Systems Used During Strength-Endurance Test
" The purpose of this study was to compare relative handgrip strength and strength-endurance trial Rest O s s o s s s e s e s s oo 00 110 1a ATP ATR/PCH E——
endurance between college-aged males that participate in four different for 2 minutes Time (s)
Sports CrOSSFlt, TGIIIIIS, SWlmmlng, and SOCCGI’ CrossFit Tennis - »Swimming Soccer e\Nhole Group el
GrOUp B: Note: Relative Dominant (D) Endurance, measured relative to bodyweight in kilograms (kg/kg). Time, 0.60
= [t was hyp0th€SiZ€d that both relative handgrip strength and endurance Gr()up A Comple tes 1 D hand hmeasurgd in seconds (s). First value at 0 seconds was taken from highest value of the three trials of maximum
would be higher 1n grip-intensive sports (CrossFit and tennis) than in non- Rest strength-endurance trial andgrip test. 050

grip-intensive sports (swimming and soccer) due to training specificity.
Further, 1t was hypothesized that tennis players would show the greatest
difference between dominant (D) and non-dominant (ND) hands.

Results

Table 1. Descriptive Statistics

for 2 minutes

Discussion

The hypothesis was confirmed 1n that grip-intensive sports showed higher

Relative D Endurance (kg/kg)

Age (years) Weight Body Fat D-Max ND-Max ND/D D-120s D-120s 0.00
(kg) (%) (kg/kg) (kg/kg) Ratio Mean ) Mean mean relative Strength and endurance than non_grip_intensive SpOftS. 0 5 10 15 20 25 30 35 40 45 50 55 60 70 80 90 100 110 120
(kg/kg) (% of Max) Time (s)
CrossFit (n = 4)
Mean (SD)  225(1.7) 92.6(13.1) 155(62) 0.54(0.12) 0.52(0.01) 0.96(0.07) 0.15(0.11)  45(7) This may reflect the specific nature of training adaptations; similarly,
5 5 R 3 ®
Range 21-25 782-  94-239 039-06 039-06 0.88-105 006-031  37-53 Kratrantou et al. (2020) found that a specialized grip training program ‘ 'Onclu S10Nn
1o improved maximal handgrip strength more than non-specific wrestling
Tennis (n =4) oo . .
training among adolescent wrestlers after only 4 months of training. - ° ° : :
Mean (SD)  20.8(1.0)  752(3.0) 9.4(13) 0.76 (0.09)  0.68(0.09) 0.90(0.02) 0.17(0.03) 50 (5) = = Y S The lab. conducted was to test which sports result.ed.ln e h}gher relative
Range 20-22 709-  81-109 0.67-0.86 0.60-0.78 088-092 0.13-020  44-57 , , f l . handgrip strength and endurance between two grip-intensive sports, and two
77.3 Max1rpal handgrip strength te.sts reflect power deve opment, and not force non-grip-intensive sports.
Swimming (1 = 4) capacity alone. Both the maximal and endurance handgrip tests reflect neural
Mean (SD) ~ 22.0(14)  764(6.6) 139(18) 056(0.12) 0.57(0.10) 1.03(0.08) 012(0.03)  49(4) factors such as recruitment and coordination and psychological factors such » Sixteen male participants were gathered from two grip-intensive sports and
R 21-24 70.9 — 17—  043-070 048-0.66 094-1.11 0.10-0.16  43-52 ’ vati : .. : . : : :
| ange 09 17 as pain tolerance. and motivation. Furthermore, tennis athletes showed the two non-grip intensive sports. Participants took place in a relative handgrip
Mean (SD)  20.8(29) 83.0(52) 113(40) 059(0.13) 059(0.12) 1.00(0.05) 0.14(0.02) 51 (4) and soccer (1.00). This may reflect the unilateral nature of tennis training. participants alteranted testing their dominant(D) and then their non-
MethOdOlOg ! Range 19-25  764-89.1 75-170 048-077 049-076 094-106 0.12-0.17  48-56 . . dominant(ND) overall grip strength for a total of three trials. During the
Grip-Intensive Sports (1 = 8) However, Shields et al. (1999) noted that cross-education can occur, where endurance test, participants tested grip strength for 120 seconds, and data
16 males b h £18 and 25 £ Gardner Webb Mean (SD)  21.6(1.6) 83.9(12.8) 12.4(53) 0.65(0.15) 0.60(0.12) 093(0.06) 0.16(0.07) 48 (6) adaptations transfer to the contralateral limb, probably due to neurological was collected periodically for each five second mark and then each ten
[ ] . o o . . .
U md e.st SETEEL U #ges © dn rom Lyardnet yve Range 2025 709-  81-239 037-086 039-078 088-105 006-031  37-57 adaptations learned and applied to the untrained limb. This may explain second mark
niversi 109.1 .. . . . . )
P : : : limited variation in ND/D ratio due to sport.
* Inclusion criteria: Biological male currently signed on an Non-Grip-Intensive Sports (1 = 8) . . . .
o NCAA DI swimming (n=4), tennis (n = 4), or soccer team (n Mean (SD)  214(22) 797(6.6) 12.6(32) 058(0.11) 058-0.10 1.02(007) 0.13(0.03) 50 (4) A di Ardl | ! . = Maximum handgrip strength is a reflection of overall power performance
Partlclpants = 4), or a CrossFit athlete (n = 4). Range 19-25  70.9-89.1 7.5-17.0 043-0.77 048-0.76 094-1.11 0.10-0.17  43-56 chr I.Hg to McArdle etal. (2015), er}ergy STy FORY L and endurance handgrip 1s an indicator for overall neural factors.
Whole Grou (1= 16 spemﬁmty. An 120s endurance test act}vates strength-power (ATP; O - lp S);
Mean (SD)  21.5(1.9) 81.8(10.1) 12.5(42) 061 (0.13) 059(0.11) 097(0.08) 0.15(0.06) 49 (5) sustained power (ATP + phosphocreatine [PCr], 10 - 30 s); and anaerobic * The testing protocol confirmed the hypothesis that grip-intensive sports
Range 19-25 709~ 75-239 037-086 039-078 088-1.11 006-031  37-57 power-endurance (fast glycolysis, 30 - 180 s) systems (see Figures 3 and 4). would score higher in relative handgrip strength, as well as endurance
109.1 .. :
: : compared to non-grip-intensive sports.
¢ QuaSI—eXperlmental Note. Abbreviations: SD = standard deviation; kg = kilograms; D-Max = dominant hand maximum; ND-Max = non-dominant - Performance throughout the endurance test may reﬂect hOW training taxes
d . bl . h . h h h hl hand maximum; ND/D = ratio of non-dominant to dominant hand maximum. Mean handgrip endurance over 120 s (D-120s
y Indep .en ent variable: The SpOrt In which the athlete Mean) is reported relative to bodyweight (kg/kg) and as a percentage of original D-Max (% of max). these energy SYStemS.
participated
> IDiepemttsint viErmlibliess el 1D amél INID) mogsiimmell 10me gep Figure 1. Grip Strength-Endurance Decay as a Percentage of Maximum = (CrossFit, for example, saw the fastest decline but had the highest percentage R f
, strength. Absolute D and ND maximal handgrip strength, ratio OSSELL, pic, SaW , © ghest p & CICIrences
Study Design of absolute D and ND maximal handgrip strength, and of original D-max at the end of 120s, reflecting hand-grip training that
handgrlp Strength_endurance on D hand' .90 requires anaeroblc p Ower_endurance (see ﬁgure 1) Cronin, J., Lawton, T., Harris, N., Kilding, A., & McMaster, D. T. (2017). A brief review of handgrip strength and sport
performance. The Journal of Strength & Conditioning Research, 31(11), 3187-3217. DOI: 10.1519/JSC.0000000000002149
-8 . . . . . . . . . Dias, J. A., Wentz, M., Kiillkamp, W., Mattos, D., Goethel, M., & Junior, N. B. (2012). Is the handgrip strength performance
= * Diaas et al. (2012) found that participation in judo did not result in higher st i vt s oo i osomtolees) Sietzee & S, 276, c0-el4L
g 70 . . . : Fry, A. C., Ciroslan, D., Fry, M. D., & LeRoux, C. D. (2006). Anthropometric and performance variables discriminating elite
= ) absolute handgrlp Strength’ but did increase resistance to fatlgue' American junior men weightlifters. Journal of Strength and Conditioning Research, 20(4), 861-867.
g - Karatrantou, K., Katsoula, C., Tsiakaras, N., loakimidis, P., & Gerodimos, V. (2020). Strength training induces greater increase
e Baseline Evaluation Instruments’ hvdraulic hand % . _ . . . . in handgrip strength than wrestling training per se. International Journal of Sports Medicine, 41(08), 533-538.
d ter: d for ori tren t}l’/l nd enduran test e= . COHGCtng for bOdy Welght 1n kllograms may lnadequately represent Sp ort McArdle, W., Katch, F. 1., & Katch, V. L. (2015). Exercise physiology: Nutrition, energy, and human performance (8t ed.).
yRAMOMCLCT. USeA 10T gHp SHENSI atd Cnauiahce tests 0.ac differences due to differences in body fat percentage. For example, CrossFit Philadephia, PN: Lippincott Williams & Wilkins.
e Omron Fat Loss Monitor HBF-306C via bioelectrical hi h dl laf; h hi £all th DI _ Shields, R. K., Leo, K. C., Messaros, A. J., & Somers, V. K. (1999). Effects of repetitive handgrip training on endurance,
. impedance. used to calculate bOdy fat percentage 0.3¢ athletes showed lower relative D-max than athletes of all three SPOTtS, specificity, and cross-education. Physical Therapy, 79(5), 467-475. DOI: 10.1093/pt}/79.5.467
Instrumentation ’ — Wang, Y.C., Bohannon, R., Li, X., Sindhu, B., & Kapellusch, J. (2018). Hand-grip strength: normative reference values and

however, they also showed higher bodyweight and body fat percentages,
meaning that handgrip strength relative to fat-free mass may be
underestimated.

equations for individuals 18 to 85 years of age residing in the United States. Journal of Orthopaedic & Sports Physical Therapy.
48(9). 685-693. DOI: 10.2519/jospt.2018.7851
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Note. See Figure 2.



