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Intrinsic risk factors for ankle sprain in collegiate rugby union players
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Abstract

Ankle sprain are frequently encountered of the injuries that arise during rugby union.
To examine the association of potential risk factors obtained from a preseason medical
screening with subsequent ankle sprain in collegiate rugby union players. The prospective
cohort study examined the association of ankle sprain with possible contributing factors
recognized in a preseason medical screening. The study involved 78 elite rugby union
players from one university rugby club. Basic demographics, history of injury and current
physical findings were assessed and ankle sprain sustained during four playing seasons were
recorded. Risk factors for ankle sprain were determined suing a logistic regression model
with significance level set at p = 0.05. Eleven players sustained injuries to the ankle sprain
the two seasons. Ankle dorsiflexion range of motion (OR, 0.50; 95%CI, 0.30 - 0.82, p = 0.00)
was associated with the ankle sprain. Ankle dorsiflexion range of motion is important risk

factors among collegiate rugby union players.

Keywords: Prospective cohort study, Collegiate rugby union player, Ankle sprain,

Potential risk factor, Medical screening
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HY, ZOHGFEINT LT, HRIEET2LEPDH L
CEERBML TS,

AR=IGEEFHT L 720121%, HEOFEBRINT %5
ETHIENUETHDEEZ NS (van Mechelen, et
al, 1992; Finch, 2006). 2N F¥ T, 7 E—IIBWTHE
DfERBR T I B3 2 AL IT o 72 BATZE TR, v 7
D FEFE (Fuller, et al, 2010a; Quarrie and Hopkins, 2008;
Meclnotosh, et al, 2010) % 7' L — O i (Fuller, et al,
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2010a), & ¥ ¥ a ¥ (Fuller, et al, 2010; Brooks and
Kemp, 2011; Sundaram, et al, 2011), 3{& L )V (Haseler,
et al, 2010), 797 ¥ K% —7 2 ZADE% (Takemura,
et al, 2007; Fuller, et al, 2010b) % &, 77 E—DAF )L
REHFICEH L THESN TS, L2 LAEYS, 77—
WL, 3y 2 T Lm0 BT, Bl
Fiv s &0 SR BEDIAE ) A7 I 5 E
WasEzZ oMb,

I 7 —EFLSE R E LTI, SRS 2
MEHEOBEBICOWTHE L& rBAI NS
(Willems, et al., 2005; Fousekis, et al, 2012). Willems, et
al. (2005) (%, HERFOFTFFA 241 BRI, FAl
BRI AIE L, ZOBRORETEE L7 2T
AT L7z, 2 of R, RBEE R OKTIE,
JEREHEOfERRRF-CTH U, R BIEE R i B O T,
EHEEGEHOFURFTHLI LG L T/
Fousekis, et al. (2012) (&, 7o v 5 —#ET 100 4 % *f
12, RREEHofERET % 1 > — X I L
7oA, RHEKEEEDICB LSRR OLGE
WERNTThDH I & aimt L7,

WL JE BRI & S B ET o W B R ) o BIfR & R
FLTHBY, F7E—12BWTHREBEC, SR LR

HEEIC BT T 2R H B EE R b, £2T, A
WMIIIRFERF 7 7 E—FF 2 RIC, EREEHERICED
B SRR Z METAICTA L, 2 OfelEF 25217
LT ErHMELZL.

2. H&
21. WH®

1 F— LB T AR%ET VE—EF I8 EMNRE L
72, ZETONREE, F—20EBSNT BH1IC, F1F
T2 Rl 272012, RRMAEICHEES AT 4 VAT
==y T xATo7. FLT, ROWTNRPIZEST Bt
SEIZER RO SBRIL72.1) R TMEE AT 5,
2) #@E VAEDNICEBEEEROMEEHFT 5, 3) LR
BIABILT AN - ARKAMLAT A - ANV AT
ANOCTNLDEEIETH D, 4) BIETT B E R 55
W E R VR B E IR AN BL L 72, 5) FAAEBHAGRE 2T
FEIZLoTTITEHEBIISINTE 2w,

ALz 31 44 (4B 195 = 1.3 7%, HE 1751 + 6.1cm,
fKE 836 + 115kg, RIENIZE17.8 = 40%, HifiE79 + 34
£, FW 17 %4, BK 14 44) 735, RWFFEI2 2N L 72 (Figure 1).

Collegiate rugby players (n = 78)

Medical screening

(3) ROM, Plantarflexion; Dorsiflexion

(6) Ankle joint laxity, joint laxity test

(1) Questonaire, History of injury; History of surgery

(2) Ankle joint instability, Anterior drawer test; Inversion and eversion stress test

(4) Alignment, Leg heel alignment; Arch height

(5) Muscle strength, Plantarflexion; Dorsiflexion; Inversion; Eversion

A

v

Exclusion criteria

(1) Players with a history of ankle surgery
(2) Players with a history of ankle sprain
(3) Players with a ankle joint instability
(4) Injured before this study

(5) A pain occurred at the medical screening

Collegiate rugby players (n =31)

Figure 1 Subjects
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(B O JE BIETE IS E O ME & HEWTHYIZFRAE L 72, A
Feld, FUMRFRFBE NS AR TE R B E & N7 i
FMMBEHROKROS &, WL, HiEIIOWTHY
L. ZICABEZ Bz ETEBS N UREET 115).

22. ATLANRY Y-V TDOAR

(1) ERK 8\ 1 EDINO Lo BEERE, 2R
i D FAiT FE
(2) BEiANZEE - RBER A5 L7 A b, EBETA
/A VAT A B

(3) A& Syie « 2 BIERRCE / 15 i v s
(4) 7514 * > b :Leg heel alignment, f&&RAHIKE 7 —

R
) R - RBEKE /B N/ SV T
6) BAEmhARYE © 2B ARET A b

BIETEhIEIE, MR (RAXT=4x—%—) %Z{EH
LT, RBEERLOFETEES 2 ME L. 7T XY
MiE, Leg heel alignment (FBRO FRLLf & HAE O HLOHE
ORI L, WEMTORETNER T —F 5 R25
R F Tl ZWlE L BJTEEE, Ny R
K% 4 F F A — % — (micro-FET, Hoggan Health
Industries, Draper, UT, USA) %[ L T, B OKIE,
BIE, W, SMPGERNRE OS5 REF /) 2 JlE L7z, ME I,
FEAIZ 7% ) BT OIREET, AR Y P
K& A FERX—F — % MC 3 o5 R 2 171
7o, WEMEE, RETE L2502 L7z, B
FEVEL, RBAETE AL CRBEE OE IR AED 450 ETH
LYiE, Btk & H L7

ol

2.3. METRIREICH (T RIS OER LRE
HARE

JERIEIRIE D EFE, T 7 —IHE R FEA L 72 BERE
HiOWENERT, FHHRUTELHIZTESNHE L7

JE BRI 2 B B N B R

Ao ETIIEMTE Rl hoRELERL
(Fuller, et al. 2007). FAHIRT 1L, 20094 & 20104E D 2 2 —
AL,

2.4. BRGE

AW T 2, BRI SIEEE L 2o 728 (No
injury group) &, Z&4z L7z (Injury group) (ZZ73HEL,
ATAHNVALZ ) — =2 T ORREHER THE L 72, B
WENE, T T4 X N ROCEREMHDOLEIZE, e
eVt MR AITVY, SPIE & AR D & Effect size 25
ML7z BIfREYEE RY Y a v oI, CHRER
TV, 7 7 A 4RI X Y Effect size ZEH L7z,

KIS, REEREOEREEBERIS, AT A VRS
) ==V T ORBREMTERIAL, EmHls AR LS
OY AT 4 v ZEEatrzitv, 4y XeRML o
VAT A v 7 ARSI TIE, BT IMRED F L Z N ARE,
Hosmer & Lemeshow O #E & 17V, £ 7V O H B,
ETNVOFURE, HOMHmEZMHEREL, + v Xkhs
FHFOWEORESERFMMLA. 72, MBS/ -HT
2% LT ROC f##T 247y, M TOMETH v b+ 7ME
M L7z,

LT OMEFH LB, SPSS statistics 200 (IBM Japan.
Inc., Tokyo, Japan) ZfH L, AEK#EIL5% & L7

3. HE
3.1. RIS RAEHE

27— AU, EBEEERESEHEL-RFIZ1IL AT
Ho7:(Table 1). %6 L7-ETouERE To I,
T 158 = 152 (3-52) HTH o7,

32. AT AHIWARI V-2V T DR

AFLHIWVAZY) == T DR % Table 2 1217, &

Table 1 Ankle sprain in two seasons

Players (n=31)

No injury

Injury

Days until return to play, mean = SD (range)

20
11

15.8 +15.2 (3 - 52)

Days until return to play, the number of days that have elapsed from the date of injury to the player’s

return to full participation in team training and availability for match selection
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Table 2 Result of medical screening

No injury Injury )
n =20 (40 ankle) n=11 (22 ankle) P Ffect size
Plantarflexion ROM (°) 51.2+6.6 49.3+10.0 0.39 0.24 (Small)
Dorsiflexion ROM (°) 16.0+6.4 11.1+49 0.00 * 0.83 (Large)
Leg heel alignment (°) 7.7+4.7 6.7+43 0.42 0.22 (Small)
Arch height (cm) 48+0.6 48+1.1 0.99 0.00 (None)
Plantarflexion muscle strength (N/body mass) 4.01£1.0 348+0.7 0.03 * 0.57 (Medium)
Dorsiflexion muscle strength (N/body mass) 336+0.8 2.91+£0.7 0.02 * 0.60 (Medium)
Inversion muscle strength (N/body mass) 273+ 1.0 2.65+0.7 0.74 0.09 (None)
Eversion muscle strength (N/body mass) 2.65+0.8 247+0.5 0.36 0.25 (Small)
Ankle joint laxity ~ (-) 34 20 0.50 0.08 (None)
) 6 2
Filed position (FW) 18 16 0.03 * 0.27 (Small)
(BK) 22 6

Data above shows mean + SD; ROM, range of motion; * p < 0.05; Small, 0.20; Medium, 0.50; Large, 0.80.

JE AT By 1, Injury group THEIZE D -7z (p = 0.00;
Effect size, Large). EJE & OV 711, Injury group
THEIE)? - 72 (p = 003; Effect size, Medium). F 7,
Injury group (2I& FW 25 EI124 02> 72 (p = 0.03; Effect

size, Small) .
33.0Y X7 1 v 7 EBAIFDER

ETWVARED A L= NAKEN S, T NOFEED R
XNz (p = 000). Hosmer & Lemeshow DHED S,
RETNOFHUREEDRIE S 7z (p=005). HBIOM
I 69.2% TdH -7z (Table 3). RET D5 HE %K
T LT, EHEEER (OR, 050; 95%CI, 0.30 - 0.82; p = 0.00)
A5 &7z (Table 4).

3.4. ROC #thD#aR

ROC T o f5 R, WA B O 7 » N4 7l 200°
T, KX 909%, FEREIL 450% Tdh o7z (Table5).

4, BE

KiFgelx, KEBTI 7 —BEF 2RI, LY —X
VISR o ENg, T4 AN, FHENEL, FO
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BT — XI5 A L7 R BB & D BIAR % Ty 12
AL, BV AT 4y 7 RS ORR, REEOE
TEEAAEE 2R & Lt S, 2B O fE ] B
AERVEFIE, RO 27 AN S EATRIE S L
7z.

JE BRENH T Tl & B ET R O BIfRICIE, SRR ORE
EREEDSEEG- LCw b EE 2 . BT (REBREE )
EEEICE - C, Mg &REMEETERL, 56121
MRS R 43 | 2 B OB S 5 2 &1 & ) IFIRE
Me2sEENd % (Stauffer, et al, 1977; Colville, et al., 1990).
L72A3oC, EBETETENLZ L\WiGe, HREE A
WA RER D ENTREIND, RIFFEICEIT 5
Injury group ® 5 J& 7] B4 (11.1+4.9°) &, No injury
group & RTHEIK L, FMOMEEMRESES LT
WALTRESED D S EE 2 L]

ROC AT o &EF, WIRW B O 7 » M+ 7L 20.0°
T, DT < (90.9%), FREIEIZ KA 572 (45.0%) 720,
JERFEI ) A2 DA ) == FFREE L THHTH %
CENRIEENTS. LA o T, AR—=VBIGIZBWTIL,
IR BN 20° LT 0T Ix LT, WEiR S E 0 7
DD AT LMD DD EEZ b

—77, JeATHIZE IR TR ) AR B R o fe B R T &
LT SN CTw b (Willems, et al, 2005; Fousekis, et
al, 2012). WENOIFZIZ BT, Sl 3EE & 0
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Table 3 Classified tables

Predict
Injury
Observe =) +) Sensitivity (%)
-) 37 3 92.5
Injury
+) 16 6 27.3
All (%) 69.4
Table 4 Result of logistic regression analysis
OR 95%ClI P
Dorsiflexion ROM 0.50 0.30-0.82 0.00 *
*p<0.05
Table 5 Result of ROC analysis
Cut off value Sensitivity (%)  Specificity (%) AUC p
Dorsiflexion ROM 20.0 90.9 45.0 0.68 0.02 *

AUC, Area under the curve; * p <0.05

MALTHEL TS, —/HT, RBfZETlE, L)HIIC
BT ENREZR N Y RANV RS A FEA—F —Z Ml L
T, FHRMUEBIIHEIC & o TRBE OB IREZITo T\ b
F, WEFTEICL 2EAPHEL TV LWTRENS S L%
bz, WG LRI OBERIZOWTIE, H
WETEE &0, SROBETT 2 mMb03d 5 L EZ N
ARWFZEIL, EBIEIIEIE O 1o TG L 7225,
AR—=IBEOF % ERKT 572912, van Mechelen, et
al. (1992) &, 42D AFy ThBELI L 2R T D,
) BEOREREZHET S, 2) BEREICHEDLIETZ
¥ET S, 3) BERERNTICHLTAATS, 4) HER
HERANOFELEFNBET S, S50, HEMERT
WZOWTHAT A, B2 ATy T THESNZRTO
RERERIZIEDS CRETH B ERRT W5 (van Mechelen,
et al, 1992). AWigeiE, HEFEICEHDLHTE TS
LI ERHAMEL, KFEIVE—FFIZBWT, EMAED
WIEHIRS LD ) A7 2 &b b 2 L 2R L. &
%X, EEHoOWETEE IR ¢S LT, B
HWDOFEEZDNEDT D 2 L R DO DLUENH L EEZD
nr.

5. ¥

8

AiFgelx, KFI7EE—@FE2RNRIC, 7Ly —A V12
JEBIENICEAE T 2 AT A HIVAZ Y —= 0 T RITW, FD
T3 L 72 B ETIE T & o B4R 2 HEWT I\ AT L 75
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