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ABSTRACT

Purpose: The purpose of this study was to determine the difference of H:Q ratio and peak torque between
recreational runners with lower and higher mileage per week. Methods: Twenty-three healthy recreational
runners (Male = 12 and female = 11) of physical therapy center running project age between 26 — 52 years
(mean + SD: 40.52 + 8.38) were allocated to the “higher-mileage” group (> 32 km/week; n = 14) and to the
“lower-mileage” group (< 25 km/week; n = 9) in 2018-2019. The performance of the knee muscles was tested
by isokinetic dynamometer at angular velocity of 60, 120 and 180 degrees per second (°/s). The results of H:Q
ratio and peak torque were analyzed with Independent-T Test and Mann-Whitney U to compare the data
between the groups. Results: Runner group with higher-mileage demonstrated a higher H:Q ratio than the group
with lower-mileage at all angular velocities. At an angular velocity of 180°%s, the group with higher-mileage
showed significantly higher H:Q ratio than the group with lower-mileage (p <0.05). No significant difference of
peak torque was observed between both groups. Conclusion: Running with a cumulative distance of > 32
km/week seems to approximate the normative quadriceps and hamstring muscle balance (The normal H:Q ratio
is considered to be 60%). The H:Q ratio is likely to be normal in runner group with higher-mileage compared
with the lower mileage group. When health professionals determine for running distance accumulation, the

current findings could be used as a guidance in running rehabilitation.
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. Nau 1 Lower mileage | Nax 2 Higher mileage
1la]s : * P-value
(n=14) (n=9)

WA (TN8/EN) 6/8 6/3 0.265 °
a1y () 36.8+225 46.3+1.31 0.002**
vhwin (Rlansu) 64.00 + 2.52 62.90 + 3.22 0.790
muzg\i (muﬁmm) 165.71 £2.13 167.11 £ 2.67 0.687
BMI (Alansu/ums?) 23.21+0.59 22.46 + 0.85 0.466
szaunisalluniais @) 22 +1.41 5.3 +3.05 0.004*
ﬁ?::ﬂ‘?ﬁl’]\‘iﬂﬁi‘é\iﬁi@ﬂ%\‘i Alame) 7.46 +1.13 12.00 + 1.34 0.019*
A lunNsAesedUansT 2.5+0.19 4.1 +0.29 <0.001*
(Tusadilnni)
Ry Al (Alawmssiadlnif) 17.15 + 1.67 A7.72 +4.22 < 0.001*

*Significant difference between groups, p < 0.05

 ATUATLHIANN Chi square tests

wudndayaludauaasina wanidn dauge uaz BMIdnsnszanasadng uwideyaludouseseng

sraunnsalliunisng 228N INNI1II9RaAse AT IUNNTeRadUAY LarsvanINNIIIedzaNmAadla1 An1g

nszanasa llung Ineld mumn91e9 1

ANI99 2: waadnNnTauiy H:Q ratio (%) Fe99NgH 1 wazngw 2 Tuaindneuan

DI NAN 1 Lower mileage | N« 2 Higher mileage

P-value

(n=14) (n=9)

H:Q ratio NAMMNIFITINN 60 B9AGRTUNT | 45.65 + 8.10 50.83 + 4.71 0.099
H:Q ratio A2 14L59L T 951 120 a4rnse | 47.72 + 9.66 55.17 +7.16 0.061
A
H:Q ratio A2 1159190 180 a9Ansia | 50.99 £ 9.13 60.43 £ 10.42 0.032*
A

*Significance difference between groups at p < 0.05

AINN1TALATIEWAAE Independent Sample T Test Wag Mann-Whitney U W3 0AINLANAN98E 9T

o

PN H:Q ratio ¥1nndngw 1 atedtiadnAny

Uad1AnyluAn H:Q ratio Tun1ImaaaLNAINEY 180 B9AAEIUIT S5M99NgN 1 UATNEN 2 (p=0.032) Inengx
2
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eaft 3: uansn aiLFeLifien Peak torque TEMANNGH 1 UATNGH 2 lunénanilerindnean (E = extension, F

= flexion) (Nm/kg)

A naN 1 Lower NaN 2 Higher mileage
mileage (n=14) (n=9) Prvalue

Peak torque Knee Extension 144.79 + 50.68 160.98 + 66.92 0.571
ﬁﬂfmwﬁq@\mm 60 BAFAIUNT

Peak torque Knee Flexion 66.22 + 27.70 80.29 £ 35.93 0.313
ﬁﬂfmwﬁq@\mm 60 BANFAIUNT

Peak torque Knee Extension 122.52 +41.52 133.84 £ 59.53 0.900
ﬁﬂfmwﬁq@\mm 120 B9ANFIUT

Peak torque Knee Flexion 58.87 + 25.61 71.67 £32.14 0.345
fiAnuiFaiEann 120 asansieRud

Peak torque Knee Extension 97.80 + 34.36 109.27 + 46.62 0.925
fiAnuiFaiEann 180 asAnsieRud

Peak torque Knee Flexion 52.10 £ 25.29 67.58 £ 36.03 0.284
ﬁﬂqm‘%@mu 18004A"51EIUT

TinupouwansinatnaliiidnAynisatiduessounls Peak torque sen39ngu 1 uazngw 2 lundnuiiie

1419291 WenmaaLAa Independent Sample T Test uaz Mann-Whitney U
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= 1 9n o o ) . X ~ ~ |
n3AnEil ALZERAENINIMAASLIAN H:Q ratio LUL Conventional Hasaindadudrauazazaanlunig
NARBLNNARENNINNTILL Functional NsiasliEnaasuasnusawuy Eccentric tne Functional H:Q AMUWII4AIN
H ecc :Q con uamafanauilawdanian waz Heon: Qece uananananuiiiasaidn®lull a.d. 2014 Sundby @H
waz Gorelick ML iMN13AN® I ANANTUEa09A H:Q ratio TuAanuifaiGiess 60, 120 uay 180 a4AFaIu7
emMINNGUINAARNEWNAN (Highly trained: HT) TUtinAaiiNeganin (recreational runner) WA NGNUNASARNR W
NINNIT WA H:Q ratio gandnguiniaieganinedwiitdAnysrAuaNiETays 60, 120 waz 180 896
Aa3ui (p<0.05) 4lun1s@nua99 Sundby @H LAz Gorelick ML lanagauunAn H:Q ratio 2 WUy Ag 1)
Functional H:Q (f-H:Q) ua ¥ 2) Conventional H:Q (c-H:Q) taanguinaeNHnlusnwupn H:Q ratio by
Conventional A4% 56.00 + 8.00 %, 68.00 + 11.00% WAz 72 + 6.00% ANAIAL daunguiindaiegunnliaAnAsl
51.00 £ 9.00, 54.00 + 7.00 Waz 62.00 + 11.00 AMNAAL
. X . "oy c a o o
nsAnsBuansliiing lunguindanlifannsuindunaslisresn1en1siaasaunInNngn nuALeae

o

Faudls H:Q ratio Uszanns 60% deilAnindiAesdnaninndnlunguiindaiissagnianisisazaniasndn

Peak torque

nsuszifiuanssauzndnsiilesaudaiin Aauds Peak torque gnldiieFauieuainnudeusezes
naNLUe mEIALATIaLENsEINNgHIINAe uan1sAnl TwuAuuAnssatina it Atynisatifuedsn Peak
torque/Body weight $1919719484n g (113199 3) aginslsfinin azdainmladnen Peak torque/Body weight 184

[y &, | A a LA ' | A a 1y ! o
nanstiah lunquinfiszaznianisisazanninnanflAngendinguissanianisisazantiaandn luynszau
ANHITITINH T9FBRAREITLNN1IS 28 Sundby @H waz Gorelick ML ivinn1aufsaiieuiAn Peak torque 11 3
seAumNIFNTIyNLaz ldnuA NuaNsNe 19 H1TEA ATy nd1ang NN uEnudInguARnsfaNEney
oA A ' ' A oo o o aar)
NNNIHAgININee e g Ayneatiz
= & | o A = P e ! . | e a daa =

nsAns wudnladeiFesenglatnsneiuszidnaengs Tnenguindeniisresnianisieazansan
= = = | = = o | Y o =
HeAeAReNgININNdIBNNEN Tanan1sAnEfulls Peak torque TiaanARaeiLN1sANEI Horstmann T wazAnsy
o =S dl o J U v d’l 1 o 1 Y v J a o dl 1 ¥
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