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Abstract

BACKGROUND: The causal relationship between modifiable factors such as lifestyle, metabolic characteristics, and nutritional intake and joint sports injuries
has been increasingly recognized in clinical studies. However, the exact causal relationship between these modifiable factors and joint sports injuries remains
unclear.
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OBJECTIVE: To investigate the causal relationship between modifiable factors and joint sports injuries using Mendelian randomization to provide a basis for

sports injury prevention.

METHODS: The GWAS dataset of intervening factors and joint sports injuries was obtained from publicly available data. The causal relationships between
lifestyle, metabolic characteristics, nutritional intake, and joint sports injuries were explored using the inverse variance weighting method, the MR-Egger
method, and the weighted median method. For sensitivity analyses, Cochran’s Q test, MR-Egger regression, leave-one-out method, and MR-PRESSO were used

to verify the stability and reliability of the results.

RESULTS AND CONCLUSION: (1) In terms of lifestyle, coffee (OR=0.29, 95%C/:0.10-0.79, P=0.016), and tea consumption (OR=0.41, 95%C/=0.19-0.85, P=0.017)
were associated with a decreased risk of ankle and foot joint sports injuries, and coffee consumption (OR=3.31, 95%C/=1.02-10.73, P=0.046) was potentially
causally associated with an increased risk of shoulder joint sports injuries; and never smoking (OR=0.78, 95%C/=0.70-0.87, P=1.49x10") was significantly
causally associated with a decreased risk of ankle and foot joint sports injuries. (2) In terms of metabolic characteristics, calcium levels (OR=0.88, 95%C/=0.79—
0.98, P=0.017) were potentially causally associated with a decreased risk of wrist and hand joint sports injuries. (3) In terms of nutritional intake, vitamin A
intake (OR=1.08, 95%C/:1.02-1.13, P=0.007) was potentially causally associated with increased risk of knee joint sports injury. (4) For the sensitivity analysis,
Cochran’s Q test showed the existence of heterogeneity (P < 0.05), so the random effect model was used for the analysis. MR-Egger regression and MR-PRESSO
test did not find evidence of pleiotropy (P > 0.05), and the leave-one-out method showed that the results were stable after eliminating single nucleotide
polymorphisms one by one. (5) This study preliminarily reveals the effects of modifiable factors, such as lifestyle, metabolic characteristics, and nutritional
intake, on the risk of joint sports injuries. It provides valuable research evidence and guidance for the prevention of joint sports injuries.

Key words: Mendelian randomization; joint sports injury; modifiable factor; lifestyle; metabolic characteristics; nutritional intake; causal relationship; sensitivity

analysis
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RAZ. BAEZH X, Rt
ABAFTTFRREMARE, X

1954 | PEARTZAR | 5529% | 5898 | 2025538

WML A LB, FIRIRAE K
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% F A% T PR % A M (Single nucleotide
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1.43 BB M AT S BF R A B
M 4 #7 & A Cochran’s Q # ¥, MR-
Egger 1 )2. MR-PRESSO #= & — i% i}
eE R ey vT 4. 442 ., Cochran’s
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1 | £EREXKD (GWAS) [FER

Fo3is) E e REFM MREAER SNPEE Vs HUE F{HIEH
AR I JIANG ™ 2021 454 429 11832118 113 29.73-208.01
A5 I W0 BUCHWALD ™ 2021 4772 8648224 10 20.86-47.21
AR JIANG 2021 454 429 11832118 32 29.92-122.30
A WANG ¥ 2022 372 609 21968520 8 29.88-39.69
BRI ITEE) ' 2022 88411 8559896 4 30.65-39.52

o1 5 R 23 ) ol 2022 88411 8559896 40 20.90-41.84

il MR AR DASHTI & 2019 446 118 14661601 26 29.90-77.04
KR DASHTI & 2019 339926 14661601 8 29.89-52.98
FEEAIR N 1] 284 JONES " 2019 449 734 11977111 5 10.30-12.03
RS WREE () SCHOELER ™ 2023 283 162 7296933 21 30.33-615.92
Wl FE PIRASTU ™! 2022 180 764 5733790 11 30.54-426.21
FIHFER PIRASTU ™! 2022 434171 5733790 25 30.00-159.25
2 AU PR DONERTAS ¥ 2021 484 598 9886868 4 20.12-167.18
kY S BARTON ! 2021 400 458 5515075 110 28.14-4 098.12
BEAK I 21 2 K MBATCHOU 2021 389 889 11367991 343 29.83-1472.61
[E s MBATCHOU 2021 385798 11368173 147 30.10-260.28
FFikIE MBATCHOU 2021 385801 11368174 209 29.78-334.72
e 2% P i AR KT BARTON ! 2021 400 754 5515075 335 24.22-16 907.95
(R MR KT BARTON 2V 2021 437 068 5515075 173 25.72-16 307.77
KT BARTON 2V 2021 437532 5515075 280 26.66-9 525.66
S E [ K BARTON 2V 2021 437878 5515075 191 23.83-9 856.98
457K BARTON 2V 2021 400 792 5515075 218 26.99-3 545.25
HirE R AR JIANG ™ 2021 453791 11832062 13 20.84-29.23
HirE R BIEA JIANG ™ 2021 453 791 11832062 16 21.04-34.10
HirE R CHEA JIANG 2021 453 791 11832062 19 21.10-27.19
HIESNDEFIN JIANG ™ 2021 453791 11832062 9 20.97-26.88
$i R EA JIANG ™ 2021 453791 11832062 17 20.85-28.48
BRI JIANG ™ 2021 454 825 11832144 19 21.17-28.04
(225N JIANG 2021 454 825 11832144 12 21.12-33.19
TN JIANG ™ 2021 454 825 11832144 6 22.04-26.37
SLH FinnGen 2022 274351 16383273 - -

FU ISt FinnGen 2022 303938 16383314 - -

JA R FinnGen 2022 285233 16383301 - -

il 51 FinnGen 2022 298 234 16383307 - -

Jif St FinnGen 2022 289 707 16383299 - -

T FinnGen 2022 279063 16383298 - -

FEMER 25T FinnGen 2022 299957 16383303 - -

By FinnGen 2022 297 514 16383311 - -

AT FinnGen 2022 268271 16383295 - -

JEERICHY FinnGen 2022 290 508 16383305 - -

RyE: SNPONHZHRRZANE: s HTHAR, “-7 NLHIH.

BT, o E Ak N SR R
M ARR, RZ MG R AR
Fe R, R R B R ROR AR R SEAT AT
MR-Egger & J2. MR-PRESSO % % /¢
ARXZ AL AAES M, 4 P<0.05
B, WA AEKTE B M, §—ik
RBITR PR EAZL TR S S, WA
FIBEANPAL RS SMR TR
AHBRKH .

1.5 FEMREIR OAFHZ X5 X
TEHMG B R K Z; ORBH4FAE
HXFEHMGARLEZ;, OF 5
INE X P EHBHORRXEZ; @
BB ATA I 4 R T e, A8
M,

1.6 GBSO &4 RA3.1 A
“TwoSampleMR 0.5.7” @, it 47 £ &
AT, P<0.05 84 RApAAH LA 4%

it EL b FRAREAT S AR,
# J Bonferroni i % P 14 B4, A&
IR FE AR &, ¥ iE 7 £ Rk
P<0.05t4 ZAA LA HBERR X
% ¥ P<0.05/10=5x10" ¢4 25 £ A
ARRERRZAZP, &R AkME
kb (Odds ratio, OR) #= 95% & 13 X 4]
(Confidence interval, Cl) & &=, X =&
MGt FF R 2O TEYEAFR
PRERAMGITFERF.

2 258 Results

21 TETSMRER RF\TELE
ik 49 B MR (AL TR R
BEAM, FRFSCFHHIALE.
Bk EG R @, #5413 4T R
&, FIELSE E % 10.30-615.92; £
RGHHEIEF B, 193] 4-343 /T BT
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¥, FIA5E E % 20.12-16 907.95; &
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2.2 MR DITER
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HELH R XV EHHGRE EH, &
Y8 L Fh) 31 K P IR ARG R T 34 B
HHEEREFF (P<0.05), i, A
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NG KX P BB RIBL 3
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k42 MR-Egger 2 T~ X EZE K G
5B AP EHBG . K5 A
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FIRILE 3, 4.
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HILH 3, 4,
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B, ERAFAETM, LES.

3 {7if Discussion
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EEhE EAGIRER, B, XPIMHM
ey A A EZEL, £EFH KX
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AR R, GRIRETRES
KRG RS @ AR, NIEERF @A, F4k
REA AR E P,

SRR B IS ER
BRKX T EM A AR R K RAEE
AR E B, Bk, RN
= T Al i RAR R 4840 FRIE
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Exposure QOutcome Method nSNP P.value OR(95%CI) Q.Pvalue MR.Egger.Pvalue MR.PRESSO.Pvalue
Light-intensity physical activity Head VWY 4 2.20e-02 re——m i 0.13(0.02to 0.74) 0.67 0.62 0.88
MR-Egger 4 7.71e-01 '—i—-—' 1.63(0.08 to 2.10)
WM 4 240e02 i 0.10(0.01 to 0.74)
Coffee consumption Ankle and foot VW 1 160e-02 re—— | 029(0.10t0 0.79) 087 078 0.91
i
MR-Egger 11 200801 = 0.22(0.02to 1.90)
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Exposure Qutcome Method nSNP P.value OR(95%CI) Q.Pvalue MR.Egger.Pvalue MR.PRESSO.Pvalue

HDL cholesterol  Shoulder VW 329 0.02210 = 1.08(1.01 to 1.18) 017 0.08 0.16
MR-Egger 329  0.67200 -—i-—- 1.02(0.93 to 1.12)
WM 329 0.98700 -—f—- 1.00{0.89 to 1.12)

HDL cholesteral  Knee VW 329 0.03250 J- 1.05(1.00to 1.10) 154e-05 01 <0.01
MR-Egger 329  0.00731 :-—-—- 1.09(1.02 to 1.17)
WM 329 0.02210 —— 1.09(1.01 to 1.18)

Blood glucose  Knee VWY 108 0.04760 -—-—JI 0.91(0.84 to 1.00) 0.1 0.46 0.08
MR-Egger 108  0.52600 — 0.95(0.82 to 1.10)
WM 108 0.92800 -—':-—- 1.01(0.88 to 1.15)

Triglyceride Knee VWY 276  0.03200 -—-—-: 0.94(0.89 to 0.99) 1.21e-07  0.29 <0.01
MR-Egger 276 043000 -—-i—- 0.97(0.89 to 1.05)
WM 276 0.10400 -—-r 0.93(0.86 to 1.01)

Calcium Wrist and hand VW 216 0.01670 —— 0.83(0.79 to 0.98) 056 0.49 0.55
MR-Egger 216 044300 — 0.93(0.76 to 1.13)
WM 216 0.01130 —— : 0.77(0.63 to 0.94)

Vitamin A Knee VW 13 0.00713 :-—-—- 1.08(1.02to 1.13) 0.94 0.49 0.9
MR-Egger 13 0.03360 i-—-—- 1.10(1.02 to 1.18)
W 13 0.02330 — 1.10{1.01 to 1.19)

protective factor risk factor
%73 HDL cholesterol 4% & JIg 5 F; Boold glucose My IfiLff# Triglyceride A=t H it Calcium %5 Vitamin A ~N4E4E 2 A Shoulder & =35 iz 345475
Knee NIESGTTIZ a5 Wrist and hand JyF i 17884405 IVW SR8 )7 Z kG2 WM I 4% . Q.Pvalue 4y Cochran’s Q A4 1 P 1,
MR.Egger.Pvalue }y MR-Egger [A] 932 [1) P {&, MR.PRESSO.Pvalue 4y MR-PRESSO K311 P AH . % MG R 191 5 )8 S g s 45 U 7. bl K SF
HBTTE B W N EBTERRE R, HERRZ RN, MEEREA. ZBHMACE. 48423 A NS IRICTIZ gh a0 KR
K75 F i o iz sh i g K N A BRI R KGR, HERAGRE M.
3 | RiHHE, EFBASEDEHRGERXREL Meta SHT7FRKE

A MR Test B MR Test ¢ MR Test
Inverse variance weighted / Weighted median Inverse variance weighted / Weighted median Inverse variance weighted / Weighted median
/ MR Egger Weighted mode / MR Egger Weighted mode / MR Egger Weighted mode
Simple mode Simple mode Simple mode
03-
01
+ . 0.10
+ .
02 < . . +
- .
.
@ @ . ) d
2 T : ML ——r—— o
§o i T4 . e gEEETTE . . g .
3 it L 3 . 3 Al &l
o o o
5 'R . & a3 & ‘ i{ | Lo ¢
5 00 Plle 2 o < 5 el te . 5 000~ e — ]
L) . 3 i
5 s * 5 + 5 e
. . L% s e
3 * . [y . . ] L% +e
2] 2] 12 .
-0.1- 005~
. .
.
.
.
~02-
0.10
—02-
oo o1 2 03 oo o't 2 03 012 016
SNP effect on HDL cholesterol levels || id:ebi-a-GCST90025956 SNP effect on HDL cholesterol levels || id:ebi-a-GCST90025956 SNP effect on Blood glucose levels || id:ebi-a-GCST90025986
D MR Test E MR Test F MR Test
Inverse variance weighted / Weighted median Inverse variance weighted / Weighted median Inverse variance weighted / Weighted median
/ MR Egger Weighted mode / MR Egger Weighted mode / MR Egger Weighted mode
Simple mode Simple mode Simple mode
035 01-

+ 02
01-
. .
.

g N ngetime g o1 1 g
g +14 8 8
é 00 ¥ _' *9 L ¥ - é §
5 D = 5 b0 ? B
3 o4 i . 8 . 8
$ 4 Wl | £ ¥ 1 S
o o o
z z z .
» . * ® -01- 17

“01-

= -0.1
.
~02-
“02-
oo 01 02 0.05 0.10 0.15 0.2 025 050 07
SNP effect on Triglyceride levels || id:ebi-a-GCST90025957 SNP effect on Calcium levels || id:ebi-~a-~GCST90025990 SNP effect on 4.Vitamin A

[€73:: Inverse variance weighting SAii 77 22 INAL7E, Weighted median IR AL S E . B A N & R E AR PS5 B RTiEsh iR e R; B
B R E K S BATIZ I M R G R CRNIMBKFSRTZR G MFE R R; D A=BEH M SR WEIIRGHIRR L R; E
NSRS FTTE G RR K R FORYEAER A SIRCTIZ B IR R . X Oy T HAR & (1 BAZ A R 2 A8 VAT 55 0] BR SR R 5
Wa ) RASAE, Y Bl A D T EL AR S ) SR T IR 22 A VR R 5 R S T B R s b B R B IR 2 VAL, DA SO O IAMT BN T
BAF BN AE S sh G, £ N AT E W R R R ou 45 R B AT B el DR SR SORIRE, S 2 D) B A I i) R SR SR

El 4 | REMFIE, EFBASKBHENRGERX R SE

1958 | PEARTZAR | 55294 | 5898 | 2025538



P e pagi PEARTERE @72

Chinese Journal of Tissue Engineering Research  www.CITER.com

534080476

556113850

s953442

1 ¢ 1 1 I A T = T I
-03 -0 01 00 =02 -0.1 00
MR leave-one-out sensifivty analysis for MR leave-one-out sensifivity analysis for
'3 Never smoking' on ‘outcome’ ‘Calcium levels | ic:ebi-a-GCSTI0025990' on ‘outcome’

B B A e FE RS R BT IS SR G I B ik B B ONAIHFER S 2B IE s I B VA C OINME FE R S R SSTis s iU ) B
LB D AR S R B B B E KT S TS B K B AR FOREE R A SIEITE A B AR
X B9t THAR B AL IR 2 VR G S5 R RN e sh Vi B, Y o2 I 3 oh &% TR AR R A4 ik

E5 | B—AoER

Chinese Journal of Tissue Engineering Research | Vol 29 | No.9 | March 2025 | 1959



@7 TPEEATERR

www.CITER.com Chinese Journal of Tissue Engineering Research

KEHE

o8, o A8 A JE VT 6538 1T 5 ALK
KEIRREE . BRI R S
#, Baig . AR R,
BRI BRARHFREL XY ES)
PR EFTEORGERR XA,
45 R BFALR . BRI
TEAETZL—, BEE LAt T
BHMPIBEERTE,
BEAFRAIE, 452 0LA 51k
Fah ety T2 A5, AR LR
fod, REmieitss. DU miaks
Fap Ak U, ds 5 BEE A5 X R A A
B Rk IL, IR B TS S A WAt
FETALEE B 5B R, FIAFARALEE
MR MHE EEBRETRL P, @
b F . BpERAME L E LR A I,
BENE RIS T K38 hm E 48
% P Rk, S5 T Abad ad R
TR BEBRAT AL £ P VA B B 4 4 AR,
T LR . BRF SRR B A
o B AR R 45K E S F £
TEHMGEABRKE, LAHWE
WREBEFH R FILGF A, BHEAN
¥ = 1500 mg/d 4845 % F K4t
B R 89 B PR A R BT, T L
YR GEKTH A THIKT. X
AR K,
EEREAFT G, A F AR
N5 X 32 S5 K38 e B A
ERRXZ. THhEZATHEHE
FhAEEFIEFTLR, THEIRS
ZAHE . BARE Zh R A F AT KR
B, mETRALLRFRAEEY) T
R 2, T 2AEIRILA A
. BHEINFMER. KL —AFAIK
bF; T R, REHATAH BE ST
BRI VAR B9 Sk ik, T AR EAR
A FiBidik g it R G RE RIS
AALh, AmRHA BRI,
AR LA B S, EiE S
o5 32 3 o K i B AL 4 B KR
M B ok 4 0L S AR A% e o RE R PR b
S, AT BT A RFAR BB
Fad kA Mk ik E . KB4k, BB
BEMETALE 5T AR
H—RARE M, (2R A3
ALA—HZ B HERRX R, A
TR AR LT A I 044 F 1k
THAIMIT., EEFHHERG T, 4k
Z DA AH LE MBI, A
B AR EE . s, REILA

B, —RmAFgAELZCHEN
BHR MBS ESH LT, AL
F CHBIRB ALY (R RL R
Fo K IER R (& mes-E 6)%. sbat
RAKNY%A%EB, C, D, E5£Y
EHFGEARARKX A, (2L ELE
F A TSR AT EHMG e LA
BERARXZ. #AEZALSAN. £
BHREFM R, 2t BEALEL
F AT EEA A A ™ s
S, e ARSI AR R A S e
IRREOABMERES TN TR, R
AL U A ®, g E A Lia)
WG R ZARIRY, —HZReE
RXBMEH—FHR.

WA R B — R AR B
%, BARMAFRTE@MMNEE T .
R IEF T REBENFHEAHRER
E, W B E T Z IR R
YEARE;, Lk, BT APEIHM
1% GWAS #F 53 B A1k B FinnGen %k
B, GEAGKER VR, &
&, BARWHRIFE T FRE X
XV EHMGAEBERBRERR
*A, 2R LM RFELS XHER
8 RAT Ja F A3t 45 RUATIRGE,

Rk, WAFRIE R HE R
WAL Fr ik R4k A 7E 5 K. ARSHFAE
Fa B RBAFTFRREL X TiE3)
B ERXER, 2RETEAES
X7 @, ok, RIFHREERXTE
FHIRG RS T, okl #£25R %
T FH B N A EA B AR R X
i ARG BR A T IE S BiG K e
THRAEASFRRXAZ. ERHHHFE
Fr @y, 45K L F ok E S ARG K
eTHREFHERRLAZ. £EEHE
ANT @, fEFE ABANERXTE
G R e B A AR R X E., A
Tk @ RAE, HFRA A TR
NARAEEF K. RS IEF T R IR
ANE X P EHB R ER, fe%iEz)
Wth 9Ty . 6 77 RAR AL F AR RAE
FEFaBF R 77 6.

TEERBK: LF&T. STARI b EHF
R AR R IR A Rk R R A
B FRR AR, TAKE & R R A B 4545
T REHE T RALT A,

RS LFabikd B, AR
R A X F R AR F RGN B R,

1960 | PEARTIZAR | 5529%6 | 5898 | 2025538

FEHRENERR : X 2 — R AR IR I,
AR (GoiRn L Z T “F 4 - EF ki
1R - AR K F 407 K3, E&EIA
LT, AHFMAAIER LB 69k TR
N5, R EAY R, B AR P
. TR HNL i, AT k. R4
Bk, FAHZEZ RS, ARG mA
I RELCHEFTEE AR,

BRAREE L : S ik RRAT A RAE 5 R 320
BET L F ALY,

HAESE: A FRE G FEREFHF
WHEER A (FRR R 5 RE A EF BT
Yadh 5 R R AIEFEILY A (Tl R AL
749 R4 HLFE (STROBE-MR)Y . L Z kAT &
it H VR 2|5 LAKEM A 4 IT3 REE,
XFLZNFATING £ RFINF, FATIFBUA
AL FRSIPEAGZE.

4 =E Lk References

[1]  OJAL, PIKSOOT J. Physical activity and
sports participation among adolescents:
associations with sports-related knowledge
and attitudes. Int J Environ Res Public
Health. 2022;19(10):1-8

[2]  RUIP, ASHMAN JJ, AKINSEYE A. Emergency
department visits for injuries sustained
during sports and recreational activities by
patients aged 5-24 years. 2010-2016. Natl
Health Stat Report. 2019;(133):1-15.

[3]  MIGLIORINI F, MAFFULLI N, PINTORE A,
et al. Osteoarthritis risks and sports: an
evidence-based systematic review. Sports
Med Arthrosc. 2022;30(3):118-140.

[4]  HUANGK, IHM J. Sleep and injury risk. Curr
Sports Med Rep. 2021;20(6):286-290.

[5]  ARDELIAN A, PALMER J, DRAWBERT H,
et al. Partial thickness rotator cuff tears:
patient demographics and surgical trends
within a large insurance database. J Orthop.
2020;17:158-161.

[6]  HALLIDAY TM, PETERSON NJ, THOMAS
JJ, et al. Vitamin D status relative to diet,
lifestyle, injury, and illness in college
athletes. Med Sci Sports Exerc. 2011;
43(2):335-343.

(7] BRREE, I8, B, 55 SR b
UL B M AR 5 WL RE A DGRy
TERI R RG], H E AL LR,
2024,28(27):4288-4292.

[8] BI'W, YANG M, JIANG C. Causal effect of
body mass index and physical activity
on the risk of joint sports injuries:
Mendelian randomization analysis in the
European population. J Orthop Surg Res.
2023;18(1):676.



KB ST AR PEEATERE @2
Chinese Journal of Tissue Engineering Research  www.CITER.com

[9]  WANGY, ZHANG Y, ZHAO G, et al. [19] PIRASTU N, MCDONNELL C, [30] STATTIN K, MICHAELSSON K, LARSSON SC,
Physical activity, sedentary behavior, and GRZESZKOWIAK EJ, et al. Using genetic et al. Leisure-time physical activity and risk
osteoarthritis: a two-sample mendelian variation to disentangle the complex of fracture: a cohort study of 66,940 men
randomization analysis. Iran J Public Health. relationship between food intake and and women. J Bone Miner Res. 2017;32(8):
2023;52(10):2099-2108. health outcomes. PLoS Genet. 2022;18(6): 1599-1606.

[10] SUNY, CAO X, CAO D, et al. Genetic €1010162. [31] SOLIGARD T, PALMER D, STEFFEN K, et
estimation of correlations and causalities [20] DONERTAS HM, FABIAN DK, VALENZUELA al. Sports injury and illness incidence in
between multifaceted modifiable factors MF, et al. Common genetic associations the PyeongChang 2018 Olympic Winter
and gastro-oesophageal reflux disease. between age-related diseases. Nat Aging. Games: a prospective study of 2914
Front Nutr. 2022;9:1009122. 2021;1(4):400-412. athletes from 92 countries. Br J Sports Med.

[11] KURKI MI, KARJALAINEN J, PALTA P, et al. [21] BARTON AR, SHERMAN MA, MUKAMEL 2019;53(17):1085-1092.

FinnGen provides genetic insights from RE, et al. Whole-exome imputation [32] MASON L, CONNOLLY J, DEVENNEY LE,
a well-phenotyped isolated population. within UK Biobank powers rare coding et al. Sleep, nutrition, and injury risk in
Nature. 2023;613(7944):508-518. variant association and fine-mapping adolescent athletes: a narrative review.

[12] JIANG L, ZHENG Z, FANG H, et al. A analyses. Nat Genet. 2021;53(8): Nutrients. 2023;15(24):1-16.
generalized linear mixed model association 1260-1269. [33] CHENNAOUI M, VANNEAU T, TRIGNOL A,
tool for biobank-scale data. Nat Genet. [22] MBATCHOU J, BARNARD L, BACKMAN J, et al. How does sleep help recovery from
2021;53(11):1616-1621. et al. Computationally efficient whole- exercise-induced muscle injuries? J Sci Med

[13] BUCHWALD J, CHENOWETH MJ, PALVIAINEN genome regression for quantitative and Sport. 2021;24(10):982-987.

T, et al. Genome-wide association meta- binary traits. Nat Genet. 2021;53(7): [34] SIROTKIN AV, KOLESAROVA A. The anti-
analysis of nicotine metabolism and 1097-1103. obesity and health-promoting effects of
cigarette consumption measures in smokers ~ [23] EMDIN CA, KHERA AV, KATHIRESAN S. tea and coffee. Physiol Res. 2021;70(2):
of European descent. Mol Psychiatry. 2021; Mendelian randomization. JAMA. 2017, 161-168.

26(6):2212-2223. 318(19):1925-1926. [35] HODGSON AB, RANDELL RK, JEUKENDRUP

[14]  WANG Z, EMMERICH A, PILLON NJ, et [24] YUN, QI H, GUOY, et al. Associations AE. The metabolic and performance
al. Genome-wide association analyses between rheumatoid arthritis and skin effects of caffeine compared to coffee
of physical activity and sedentary cancer: a bidirectional two-sample during endurance exercise. PLoS One.
behavior provide insights into underlying Mendelian randomization study. J Am Acad 2013;8(4):e59561.
mechanisms and roles in disease Dermatol. 2024;90(1):198-200. [36] MOON HS, CHUNG CS, LEE HG, et al.
prevention. Nat Genet. 2022;54(9): [25] DUAN L, XIAO R, LIU S, et al. Causality Inhibitory effect of (-)-epigallocatechin-
1332-1344. between cognitive performance and 3-gallate on lipid accumulation of 3T3-L1

[15] QI G, DUTTA D, LEROUXA, et al. cardiovascular disease: a bidirectional cells. Obesity (Silver Spring). 2007;15(11):
Genome-wide association studies of 27 Mendelian randomization study. Gene. 2571-2582.
accelerometry-derived physical activity 2024;891:147822. [37] HIBI M, TAKASE H, IWASAKI M, et al.
measurements identified novel loci and [26] MOUNIER N, KUTALIK Z. Bias correction Efficacy of tea catechin-rich beverages to
genetic mechanisms. Genet Epidemiol. for inverse variance weighting Mendelian reduce abdominal adiposity and metabolic
2022;46(2):122-138. randomization. Genet Epidemiol. 2023;7(4): syndrome risks in obese and overweight

[16] DASHTI HS, JONES SE, WOOD AR, et al. 314-331. subjects: a pooled analysis of 6 human
Genome-wide association study identifies [27] BOWDEN J, SMITH GD, HAYCOCK PC, et trials. Nutr Res. 2018;55:1-10.
genetic loci for self-reported habitual sleep al. Consistent estimation in mendelian [38] VUURBERG G, ALTINK N, RAJAI M, et al.
duration supported by accelerometer- randomization with some invalid Weight, BMI and stability are risk factors
derived estimates. Nat Commun. 2019; instruments using a weighted median associated with lateral ankle sprains and
10(1):1100. estimator. Genet Epidemiol. 2016;40(4): chronic ankle instability: a meta-analysis. J

[17] JONES SE, LANE JM, WOOD AR, et al. 304-314. ISAKOS. 2019;4(6):313-327.
Genome-wide association analyses of [28] CURTIN F, SCHULZ P. Multiple correlations [39] CHUNG CM, SHIN'S, LEEYY, et al.
chronotype in 697,828 individuals provides and Bonferroni’s correction. Biol Psychiatry. Determination of the Predictors with the
insights into circadian rhythms. Nat 1998;44(8):775-777. Greatest Influence on Walking in the Elderly.
Commun. 2019;10(1):343. [29] STEPHENSON SD, KOCAN JW, VINOD AV, et Medicina (Kaunas). 2022; 58(11):1-13.

[18] SCHOELER T, SPEED D, PORCU E, et al. al. A comprehensive summary of systematic ~ [40]  SZ BE, JITCA G, STEFANESCU RE, et al.

Participation bias in the UK Biobank distorts
genetic associations and downstream
analyses. Nat Hum Behav. 2023;7(7):
1216-1227.

reviews on sports injury prevention
strategies. Orthop J Sports Med. 2021;9(10):
23259671211035776.

Caffeine and its antioxidant properties-it
is all about dose and source. Int J Mol Sci.
2022;23(21):1-21.

Chinese Journal of Tissue Engineering Research | Vol 29 | No.9 | March 2025 | 1961



@’

PEERTIZHR

www.CITER.com Chinese Journal of Tissue Engineering Research

KEE

(41]

[42]

(43]

(44]

(45]

(46]

(47]

(48]

CHEN YH, CHOU YH, YANG TY, et al. The [49]
effects of frequent coffee drinking on
female-dominated healthcare workers
experiencing musculoskeletal pain and a
lack of sleep. J Pers Med. 2022;13(1):1-13.

ZHAO J, LUO M, LIANG G, et al. Risk factors

[50]

for supraspinatus tears: a meta-analysis of
observational studies. Orthop J Sports Med.
2021;9(10):23259671211042826.

HOU W, CHEN S, ZHU C, et al. Associations

[51]

between smoke exposure and osteoporosis
or osteopenia in a US NHANES population [52]
of elderly individuals. Front Endocrinol
(Lausanne). 2023;14:1074574.

HUEGEL J, NUSS CA, CHAN PYW, et al.
Chronic nicotine exposure minimally affects
rat supraspinatus tendon properties and [53]
bone microstructure. Ann Biomed Eng.
2021;49(5):1333-1341.

BISHOP JY, SANTIAGO-TORRES JE, RIMMKE
N, et al. Smoking predisposes to rotator [54]
cuff pathology and shoulder dysfunction:

a systematic review. Arthroscopy. 2015;
31(8):1598-1605.

AL-BASHAIREH AM, HADDAD LG, WEAVER
M, et al. The effect of tobacco smoking on
musculoskeletal health: a systematic review.
J Environ Public Health. 2018:4184190.

LEE DO, EOM JS, JUNG HG. The effect of

[55]

smoking on the outcomes of lateral ankle
ligament reconstruction. J Orthop Sci.
2018;23(1):88-91.

SENORSKI EH, SVEDMAN S, SVANTESSON [56]
E, et al. Understanding limitations in sport

1 year after an Achilles tendon rupture:

a multicentre analysis of 285 patients.

Knee Surg Sports Traumatol Arthrosc.

2020;28(1):233-244.

VAIDYA R, LAKE SP, ZELLERS JA. Effect of
diabetes on tendon structure and function:
not limited to collagen crosslinking. J
Diabetes Sci Technol. 2023;17(1):89-98.
ADAMSKA O, STOLARCZYK A, GONDEK A, et
al. Ligament alteration in diabetes mellitus.
J Clin Med. 2022;11(19):1-11.

QIAN Y, HUANG H, WAN R, et al. Progress

in studying the impact of hyperlipidemia
and statins on rotator cuff injury and repair.
Front Public Health. 2023;11:1279118.
CHAPOTTE-BALDACCI CA, COGNARD C, BOIS
P, et al. Handling a mature calcium signature
through optogenetics improves the
differentiation of primary murine myotubes.
Cell Calcium. 2022;103:102546.

YUAN H, KURASHINA K, BRUIUN JD, et al.

A preliminary study on osteoinduction of
two kinds of calcium phosphate ceramics.
Biomaterials.1999;20(19):1799-806.

CAlJ, ZHANG Q, CHEN J, et al.
Electrodeposition of calcium phosphate
onto polyethylene terephthalate

artificial ligament enhances graft-bone
integration after anterior cruciate ligament
reconstruction. Bioact Mater. 2021;6(3):
783-793.

ALSHAMRANI HA, ALLOUB H, BURKE D, et al.
Vitamin D intake, calcium intake and physical
activity among children with wrist and ankle
injuries and the association with fracture risk.
Nutr Health. 2019;25(2):113-118.
CIPOLLETTA E, MOSCIONI E, SIROTTI'S, et al.
Diagnosis of calcium pyrophosphate crystal
deposition disease by ultrasonography: how
many and which sites should be scanned?
Rheumatology (Oxford). 2023. doi:10.1093/
rheumatology/kead565.

1962 | PEARTIZAR | 55294 | 5898 | 2025538

(57]

(58]

(59]

(60]

(61]

(62]

(63]

(64]

TENFORDE AS, SAYRES LC, SAINANI KL, et al.
Evaluating the relationship of calcium and
vitamin D in the prevention of stress fracture
injuries in the young athlete: a review of the
literature. PM R. 2010;2(10):945-949.

CHOI JT, YOSHIDA B, JALALI O, et al.
Malnutrition in orthopaedic sports
medicine: a review of the current literature.
Sports Health. 2021;13(1):65-70.

STECKER RA, HARTY PS, JAGIM AR, et al.
Timing of ergogenic aids and micronutrients
on muscle and exercise performance. J Int
Soc Sports Nutr. 2019;16(1):37.
HEFFERNAN SM, HORNER K, VITO GD, et

al. The role of mineral and trace element
supplementation in exercise and athletic
performance: a systematic review.
Nutrients. 2019;11(3):1-32.

IOLASCON G, MORETTI A, PAOLETTA M,

et al. Muscle regeneration and function

in sports: a focus on Vitamin D. Medicina
(Kaunas). 2021;57(10):1-9.

RIGHI NC, SCHUCH FB, NARDI ATD, et al.
Effects of vitamin C on oxidative stress,
inflammation, muscle soreness, and
strength following acute exercise: meta-
analyses of randomized clinical trials. Eur J
Nutr. 2020;59(7):2827-2839.
BHATTACHARYA S, SINGH A. Phasing out

of the universal mega dose of vitamin-a
prophylaxis to avoid toxicity. AIMS Public
Health. 2017;4(1):38-46.

TACK C, SHORTHOUSE F, KASS L. The
physiological mechanisms of effect of
vitamins and amino acids on tendon and
muscle healing: a systematic review. Int

J Sport Nutr Exerc Metab. 2018;28(3):
294-311.

( FfESmiE: Wi, ZN, QY, L)



