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Abstract

Badminton has become a globally popular sport due to its flexible venue requirements, accessible
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participation threshold, and dual values of fitness and social interaction. However, as it involves a
large number of movements such as sudden stops, direction changes, jumping and landing, and
knee-bending and pushing extensions, the knee joint—acting as the core weight-bearing joint of the
lower limbs—is prone to bearing instantaneous impact loads and torsional moments, leading to a
high incidence of injuries. This not only affects athletes’ competitive performance and sports ca-
reers but also poses a threat to the sports safety of ordinary enthusiasts. By adopting the methods
of literature review, logical analysis, and the principles of sports biomechanics, this study system-
atically sorts out the common types of knee injuries in badminton and analyzes the mechanisms of
these common injuries. These mechanisms include the combined forces of knee varus/valgus and
rotation during sudden stops and direction changes, impact overload caused by insufficient buffer-
ing during jumping and landing, chronic cartilage wear due to long-term repetitive movements, as
well as key influencing factors such as irregular technical movements (e.g., excessive trunk tilt dur-
ing shot execution, knee varus of the landing leg), muscle strength imbalance, and inadequate
warm-up. After identifying risk factors from both internal and external dimensions, targeted pre-
vention strategies are proposed from three dimensions: sports training, equipment selection, and
rehabilitation protection. These strategies include optimizing technical movements to reduce ab-
normal stress on the knee joint, strengthening the strength and coordination training of lower limb
muscle groups to improve joint stability, selecting suitable professional equipment to reduce im-
pact risks, and establishing a scientific warm-up and relaxation process, as well as conducting reg-
ular knee joint function assessments. The purpose of this study is to clarify the key causes of knee
injuries in badminton, provide a scientific injury prevention plan for athletes, coaches, and enthu-
siasts, help reduce the incidence of knee injuries, and ensure the healthy development of badminton.
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1. 5|

PEHRZHF I RE . FHAGEAZBERE, CH SRS 5 RS H 2 5.

¥ (2024 FEP BRI RIEMRE) S, REREGET 4.3 (CHERZLH, HhHizs)
3 REL_ LRI NBE AL 28%. AN, SRIBERZ SN K G o BREE VAt RIS P SRS £ 05 W)
R HAESE, SRR KT “HF Y + EET )7 R E R EATS, SN i
SN I AT is R B 3~5 f5[1], SUSHAARNEIGTT A B SNBIIAE I AR IS 3w 40% LA E[2], PRt
BARIZ S B0 R L2 M 5 SR 1 2ra )

WRIGFATH AW TR IR, TG BRSSO S A AL, 2 B ) 58%~76%, PR35 45145
FE N B85 7 5 Eb 35%~50%. Phomsoupha 2£[3]%F 21 4% &L P BERIE 5 5 B BT 7L o, R i k9%
i B O T 10 R A R v A B R T DX IE T PRk i il 52 ST (ACL) 152473 F IR 2 2 B i Bk
(¥ 2.8 fifo BEAL, MeRFHFHFFREARAIE . AREAR, BT BRI L ILIZS) 7 1.6 f5[4].

FBERE G BREOR MR R —F el R B R 3, KB N E R I SR BT, &
ZACRTERIN, AEdi Bk — BRI SE BRI T R 1o R IR A BORSNE R K s, (£ Bt S 4%
B, N AR E M B SRR SR S . A N AR R T SIE S A, RGN )
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RERGH SRz AL, FRASHWE R SEIRANE R, ARG E SRS Nl BE b,
W ML RA L, Horh g s MR 52 A IREES ARG, TR € RGBS FE1E R,
MO NEIRAEATE . BEIEAIE S ), HOREE 2% T szl o iAaE it 5 i e [5]. — Bk
A, BNGURPER MK, SB0sshEe T, o H AT, EIN AT AR OB SSTT K I Th RE RS .
KIt, R G50 M P BBk s b IR G G 2R B S AL, R0 S8 XU R 3R 0 4 th R 7 1oy sims R
Pz NBHEERE . (P B ERIE s AT P4 K R A S 3R 5 B .

AT IS F G0 SOk 2R BCP BRSSO 5 A DA TE BERE, A 3 R R 5 R S0 S
RIS, Horp b SO PE AL S b AR (CNKD) 4B 0. 507 %F &, SECHdi FELL PubMed 4 E,
SEA W TR0 N NG T SORBRR I E D ORI RER” CRRORTTIME T “Tpi T “isEh AT CRATIR
27 BB O EE R B E N “badminton” “knee joint injury” “prevention”  “sports biomechanics”
“epidemiology” , 18I B TRDAS HE VT ACH2 FH SR A 2Rt e s SCHaR T 0 3800 P B b v, AW N 52
EBERIZENBR T IA R AR 2 SRR IR 55 Sk, B A TR AR R . L i
Bl it S A2 o A B, SCHR R I T) A BRAFLAR 56 328 BT 4 S0 R DA PRI ROvE 5 R 24, HEBRARTE 9 A
R EERKR LT ONEAR . BIEA TR E R . & R RIRE, Lk &35
R 446 W, ZAGTROE G R SO 134 A ROCHER, AT TR AR A 1 IR SR R SR S MR KR

2. PIEBKE RN PR T ROMEEIE T ER
2.1 BRRTHBRIEMSThEE

WY e Bz o NS o B AW AR MR LSS R AR A L R A, AR AR
W — 72K 32 O 1) G s S ) 1L D ISR A 00T, LA MR R L AE P B BRI A R RO R o R IY)
EH R RIFIREE Z 7 AR, BB B S REi-F 6 T B JiE A DG (7 ST OGTT 0°~135° ¥ e A A,
T B 5 05 2 A o ) e 1 U3 o e i g sl a0 B D Sk WL g A ST TR A, AL s
[6], FIBERIEHILERES, Hed EHIE R DSk S PRI T 30%, [FIRT, Hi%E )45 (ACL)
REREAT R PR IR B AT RS 5 R OGN e, ) 28 XHD A (PCL) T LARR I BB 5 4%, W@ (MCL) 4k
MEIFIH: (LCL) 2 AT/ B0 71 5 B 77, RIS > A AOL Be AZE e L pradi 77, WRWSGE 3 60% LA 1) 7%
GREE[T], MBOCHTEP BIRIZ R DR s 5k s sh it . 1R BEIE 3 A K &= I s ik
E, UL ACL 5 AR SLRIASZHIL BT 71, oAbt m AL BPUSkUL. HE 48 ILAE OGS i el
WL BER AR e 1B 1 250, b VUL UJEH R B A AL VMO R 4%l e B 08, 38 G B I OG5 B
A, M8 28 L 15 VU Sk VLR et B 467, e ik JUL g W ) sk I G =1 P BB 706 (8], P B3R Bk B 74 Hu BT
JE VY S LA B Lo WS i e 22 il 70% BT S AR 77, B LIAN R, 5 S BB A PR
2.2. PPEBKIEEIPREXTHEM N EIFHE

PIBBRIZ B RIS N0, RIATH B RS i s st il . B E S R
FE ) JEEATR OGS 5 0°~135° IR AR BN, i 5 i 2 T 1 1 i IR O 4 DA il o e v 20 e D Sk L 7
B FRCRIET 30% [9], X 45 IRIE T JE3pth RIS EL . AT ES 5 S8 RO RIS T 5 R
DI . MERBRAERATH, G ERERKE . 252 EE %55, FR HRFEpER
M IR B ) 1 B A A, B N TR SR D RTIA AR R (1 3~5 i, ST AR RO A
AN SRR AR B S B 40% LA 1[10], AR, e S A AR 24 82 Jo Rt e i e s MR R T R . b
B, ERICTT A SV R R B R, AT A38 Xy (ACL) PRl B 5T B SR OGAT I BE i, Jia 28 L)
W(PCL)YAR IR 5, WAEIFI(MCL). MU EI#)7 (LCL) 7 mlHk B s 5 i 77, - A ACE seiiicia
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2 60% UA_E MR G AEE[11], S P RIGERE RT3 1 T4, AR PR R 2 B R BT O P B ERIE Bl
FH R i v AL o

3. PEKEINFRXTERRGGAE K L ENH
3.1. HIZZXHH(ACL)HR %A

FEPIRERIZENT,  HISE X R S B T O B R, S PTA RSR)a HY
40%~50%. HRAE LI TE AL WA, XK 80%)& T AR Al it . B0 05 ik 2B AR
SEpE s seE VIR, RO =MMBAEEDL: B M2 Ea stk it e . i, s
B AR T DRSS R Fsh bR Ja, B 5 k51, SBUR IV IR A0, RN pEBE
JR B L e SXRNAS 2 (0 S AR LSS By 51 AT A XA s 2 i L BLAE RO AT S R AR 3R
BB H) RN T PR R IR, EOCTTIE R AL T E Hh 30°~45°1) “ANARENLE” o BRI SRR AR, ST
A X A SZ LI 180 N TR 32 BB I BT U1 Jy, — EUR HH WA AN 32 A IR, it i i s 45 = b
UL BB G VR A P B, 1830 BOEECREREEVE L, MBlE O WA, HIRSCHTORBETE )
JiEt i LA bk, MLTED B A 0 2 LA AR A 2R BT A Xy, & SR AT R

RIS SCHIAT () 2 A A0S F BT A% AN O 1o 2 PN e U BR A 08 3l B b AT S #e A 1
W, B SRR R ARSI E, X2 T ACL BRI 5 Ja SN A 32 F3 AT, A AR R BRI TS
PR TR, JE AN R ORI 0, XA JTEIR R & i ACL £ 2200 N 5K
P, BRE RAR[12]. 283 SOV AN R, SR 5 DT FE B s 00, 76V b
W TR 2 2 TP SR g TR BTRY 33E 17 3 BURB G TT MARER PE A B SR 4552 70, IR ACL 7 ZEAAMIRHT Y
T, KRB R SZIXFER g (8 5 51 R W8 B i[13] . 1E4h, Phomsoupha <5273 (AT 5T [3]id
RI, FEFTBIRISE AW ACL i R, A T3% KA R B, Htizzsh A T A S &
HETE RN Q AN 187, T B kiEsh pi Py 127, e ACL 45 RS IE 2 1 5 k123 611K 2.3

.
3.2. A%

e ABOR BT WE B A GECE M, | C RN H B (medial meniscus)fl O JE14MI>E: H
# (lateral meniscus)ZH . H I E DRGSR R by . HORIBOCTTRENE, LK R TI K Z
AT 2 0T . AP BERIBEN Y, 2 AR o5 OGS40 1) 25%~3006, X i) 1 2L LU 1% B 43
BB R AR AE[14], BARRIAE =R R S R B 35— Rl ORAE S5 i BRI B i B R 1 AR
RO AT e FoRAS, AN R B RS RGP a5 B R, A BCRA Kb 3,
WA 5 FBONGHR . 5 FRTE AT D ROk, RO 2 BT 907 (it FE S i, ST H Ak
R RIERE S RE ZIE, JaEBRR RIMPBE M IIMESIE RS ARG M. S=F R KR E
gl R I, JUHHE W T P BERZ M FH B, RIREEE OO MR ek, Sk ARSRrEgRZ
FEGE, WS BORAT IR

EPBBRIEEN T, 183 RBERVE HuEE], RO E AR AL, M AR I B TR A
B I, P AR E )2 1 1500 N gz etae 7y, HEm S 80k A4 . 212 AR vl
P, XFE FBERAEESUSEARSE . S AR 508 FDiess, i E BRI b T AH & e )
W& XFUSENIEEE B ZE F 2GR AN SMUSZ Tk, sl KA. TR AR SN
Mg, FIESR RN, T R AR 22 AMI AR 1) 2 £5[15]. MeAh, MBI AR R, 2
183 RAEAE IG5 56 AT e 1) s BR e BREAER AR 2 5O P A OB R, X gl P
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AR AR, RA& S FEORIT IS
3.3. RMEEHMCL)#RY

PR30 (MCL) R RS AN, L E B e HRPUR R TT FT 2 (MAM B 70, A2 B BkE s, %9
W2 RIS R AN Sl SRR 473 (1 20%~25% [8], kbR, il i A
WP, A BUERER (i 1 UG 205 R SMMBTR AR 0L, ORI S RIRSZ RIS AR, BETT AT RES R
MCL $if5j; 183l R 5 3 e BRI B A 0 27 L EE O i, TR 0575 N I 2> 7K 328 MCL 7K 32 18182000
N)EIANER 7y, R AT i 52 JE R & 51 At . AR 2 S IR 2 PR M R, HerpiR 2 10T 2
IR IRPTAME D A5, AL B RRiE s h R E 0 A 2R S S B k. NStk
WERKE, iashrh SRR 1R AMU S 20 ORI AR B AMBUE], & MCL X2 AP 4epod FEh i B T3, 1%
DU FI IR 2 PEREER Z WA A0 075 T8 57 U 2 ph KT R A 23R 51k, thlniash i fE i i
BRI SR RO A AREE B 3, IX AN E 1k MCL Kb T+ A= R IR AS, S 41 4150 R 2B
BAE, KIREPG & 251 AR A RR[16].

4. PEIREZHBEXTRGRMGEE R
4.1. RERKE®

PLE XU PR 3R T 2 Aia 3l B B A B AE . ARREACT S IUREIRES, R RRZ 2 R R 4 0 1Y)
RO BRI CLT P 5 T I

4.1.1. FRESM45

AR AR B TR DR AT 4000 R 22 S B B, i AR RO T B i M R e & &, TS XWIar 58
AP AT e 55, Bl AN AN 1.8 fifs HEERARNSZ T HCE B ARIRE . WA R
1%~2%3 R sz m, 2 A ARG M5 105 R AR R K BT b MR 4R 40 U b B s v, R HAE TR X
Wi b, R R S PR i, H M AiEa . BT Q AERIIMHEWER,
Iz AR 28 WLATL A7 BE 53 AR 20%, o ACL $4% XU 3 1 1) 2.3 15%[17].

4.1.2. PhkBEXTREY

FBRBERTHGIZONTERE, ETNRE S ATREEAE. WE, KIS Ea UL
HH(Q:H)N4ERFTE 1:2, #ZHEKT 1.5, RWMBANWIAE, Aoeh ARG REa, o8&
ACL {5 s 4 P IAL(VMO) 5 B AMIAIL(VL) LT LN T 0.6 1, T 5 S8BT s sh 3 fmfs,
1M 51 R BRI L5 A AE(PFPS) [16]. # RN, 7 WUASEAZ CWURENL 55, 18 3h - 8T 55 H LI FE 0l i
ST, P& MR TR R OGS 75 SR AR AR PO B B PN BE LR P4, IXFPREEAT AN E I 52 AR g, K
W RFLG15 R A543 [18] -

4.13. BREMRE

BB #H H B R AR SRR, [FIRE S W SN R S B A PR RS o /R RV IR OG5 52 g 11 K g
bR, AT Q M Bl Lkt 18°. Bkt 15° (ol , S E RS EIZ R KR AT A BIRS
HETT4 & A IS ) (MCL) 5 128 X0 (ACL) I LZ . 54k, #E K E R, NMERESRHILRE
MBS, W FEM AT Z AP, KWW 25 5 7 K 8RR L7 & 1E(PFPS) .

4.2. SMEREEE

4.2.1. BARIERIE
FERBERIZET, BARMEAMEN S 51585, TN SRR 53R, 2583
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TRV R B e 7055 R B IR HM S 3 At 1 o

ARE RIS ES D AR, ROV ST, OV E R, AR IEA K BER ST 5 (1 S i
B AREE, SEERICT ARV MR A K 4 B B AP [19], N EWUARAS e g2t 5 S BURETS
SN HL T o [l AR T ORI b, IR s FE AR B, S AR AL T A AR,
SHR A i 5 s 1) 4 s B R S T BRI A RIS A O R 30 et P 2, KA a5 32 P~ 3 AR 452
A 49 7 1

AT ERTE N I ARE SR, 2 T 2R B S AR ) B AR B B OCHY,  AERR T A A XA A 7K
AL IV AT, BTSN C A B e B TS I BE T AR, Vi B AR ol ) — 0, R
BRCHT DL A B BT A, IR S A S AR ST P N B B s R, ANBURT RE A5 AL N,
ek A BRAEBCE S I B B iR, S0 A AR R

B RTG53 51 R BT /NS o IETF IR, & NSRRI AT, HE U
AR T, & BT T YN AMNEARZS[20], LI B P UL RPER oK DAERF P17, KHIE IR 2 51 K
RGBT AN -

4.2.2. WEHEBRY

ANYIGERFFE R BRIV RGEERK . HERGATH BRI, RGN R T
VLRI R A« SRR YRS, T bR E) Mk DL RN R 70 38 Bl R AN REAT RS T £ 3 VLA
40, RIS B MG A 2 B, 1B AR KSR 2 T IR e HEAN A B, i B I 2R B e 5
AR, bR R I ST, BRI g, thAh, REE T TR R () R R A S e,
WIS HUANE 25 R AF B % 03, KRB 5 51 A8V, BRI SR, 7T0%[18 Mg Ty
453 B BV e A RTE B S BT R

5. FIETKE RN R X TG RO TR SRAE
5.1. MIERE, MORERT

PR R TR T B I 0 T B R & BRI A ) R A IESR T, M
O S BARS G AR R . P BER T B (EACEE 2 BLE AT 5 2D RO I BE A, FOo 8% 2 A2
P 5 Bk v i RO 0oL FEE B0 Jt AR, ) i o Sl B A AR S 4 L T AR B A T

Ja S BRI R K 0 A R A BT EARE T, RBIRIL. R LR O U A e R T I
JIEHACIEBNRE, B e REURR 517 & 70 LR 1 7, (RN IE T )5 3 o 3R i R £ S AR 77
B A ST BRI A AR B0 B, 8 G R AR O 1 o e ol 0 e 3G A A B s s o BR
ARIZM, ST XRBRT L S o Bk 4 2 IR T X AR B2 30 1, s BRI I/ KME % 41 LA BT I 5%
TR, RN RO R, AR E 1 R e KT BT, AT e S A T A1 [22]

MWAEV 2 EHE, IR SRR TS S B BRUER A, RBIILA “Hitk - 4% Mt sl
W ks S5 gt 2 HARWUE A UL DUk JHEE LSS 70 A 2 B BB i, AU &
FIRR OGN IEH 32 380k, ISR N I A AR . BRIBORT R 2B BT D) 0 5 s BRORH S B
A TR0 B 0207 A5 L R A G A R R [23] 5 Y LI BRI ZR 56 5 3t U Lk ot 0 Je i3l R IR LR 70 2
e, RS ERTHE SN, KRR 50K )07 s B .

5.2. MRERIABEIIL, =AM PIEH]

PRBE I SR T I < 5 45 0 O it S I 4 s 50 1 A LR 0 . e AR e M 5 T e 7T
RTHBRRATHIGT I BE 1 5 3SR E 1k
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5.2.1. #lRER N EHERERIL
Q) ZiERIERAE: SRS R, FHREZER(T 3~5kg, 2 2~3kg) B T4, BEUHEREEARSIE il 77
YRk, HEEJRESE, 34 x 15 S, B G ERRACL DU, ST ERIN AR AR IR Jy AR AR
b) SRR, KA E S TTT, TR E THORT, g8 ek IR S S A, 3 4
x 12 I REHERGE BRI AL DR IZWURE,  DUAL T REn 1 I 22 )y 22 2%

522 FHXESHBEIIG

a) G SR WERMSETHN, ML S ERX 00, EBRSEA, 34l x 12 K.
ORI ISk, AL R, SR RAT S 5 A e R b SR s
b) MELABEE R S S BRI B I RR, HRBPOEES 5k, 34 x 15 K. 127t

FIBALA Rl - ik ” PRI, TLRCBER N A A R H 75 5K .

5.2.3. XPREMEREBRIIIL

a) HUTATERSCHE: BRSSO ER B, P2 R ERTT, 3 41 x 25 M. sRALEROGTT .
RATAARIEGE, BEARBE A Vi U £ A7 XS o

b) U7 BEAE 5L JHCE —HHRAZ 2L (A PR 50 cm), XUMIAZ B kb, 3 2H x 20 ¥k $2TF B R
BN AR R RE ST, 8/ I i 1 B AR 3907 447 7T e

5.3 RFSAME: MUHE, BEEIMBSEE

G B 2 A e 1 5 1 M SO P RO D IR ST I AR AT, AR RS, A A e 4% 1 b ik
FRE MM : k=P MR TR ERREE, AR H 4U~5U BRIA(Z7K ) 24~26 155), TLAe2B
EEN I . K TSR, SVERGF RICE JEIALEE, % DA% S RPE YR4r 48R, 4 3
AN AV, 1305 RS, 1B o7 i R, e i A [22]

A B3 A5 B 1 M e R DR/ IR DG IS G A ) 2 A G FH = B SRR RE 1 Tl R B BREE,
BT s s bR 92 7 R WU A 4U~5U B2 B AL BRI (LR TR T3 HITE 24~26 B%), WD HEIUR IR T
JERIAREE R T SR e ik BRI AA IR, 38 b T 1 22 s 77

RGN R g3 F2, 1Ea)Ha IO (S BRI IR/ 3R VAS). ik, M
SERIE IR YISR, Sk RICE FUNAREE; HuIZ5RE 44 RPE B3R 5 0FRWNEREE; B35
EESHERLAH N BV, Z2MRALIAEEK, H B P9 57 I T IR G, ek Rl G A , Bt S 10 %Ak .

6. &t

BB IR 15 KBS . BRERTE M e 2277 1R 38 16] B R BN ARRAIE, IR SG T IR &AL T
RIS AR A, BONE B I S R AL BRI R AR AR R T A, R B ERIE S
BRI AR — BRI EE R, TR R AR IR BB RS EA
VG 56 2 EFE R BRI . WBRDISRAURE, AAE XA (ACL) 1 dsi = A Bt 5 5 M A 43
EALPFPS) MK 1 i £ B =410, HASFSERS | PRI AR IR AR B At 5 S R AT 22 5, 4005 XU =2
DL 22 7 AR . HAOFEEETORM G PURRRESS, ACL 5 B 7 U U BAE N 1.8 i
ThE R RTIRAE SRR R REM, MRS & LEZE T s ot BRI AT i 548 S L34, ACL
LRSS BRI 2.3 4, IXEEZ2 S i — PRI T R I R 2 5 B R
HRTH BRI B T B 05 B 07 70 12 E VR 6 R e ST TT,  ROR AT Bhig Zh 2B 1A B AR
RAARE . —J7 T LB Vicon ZEh{EHE RS0, KEHEDN &= Eah 1 B 5 1 i A L . e 07
SN SR B S8, H5 G Novel Pedar-X <5 [ 77 1 Jg ik # s i 52402 Y i M s 78 FH 71 (GRF) (70 A
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