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WE. [Bry] WIS g Iy xs Bl i 40 N im0 e . [F33E] A 59 ZREAR N RIFFERT 4, BERLAT A
B2 24 N, XPHRZH 35 A, IRXIATERE MG 6 JHIIReZRab Ty, XS PRAABATH NI S o TEIIHT 5 X & 4 HT IS i
AT REVEAS I RN R A A FE AR, PRI DA SN 26 5. [E5 R ] IXgE A 8 fl - fesz ), Horb, aluedh 1 41, *F
TR 7 ., RIS T S ShBErEshE i #  (functional movement screen, FMS) H/r<14 [ L0 B 24T, H 82.6% %% 8.7%,
EXFRAHAE 22 A gt L (P<0.001) . PR T-Tiljs Z2 Wl eda prddlst, b FMS. Z2/4 0 Y="FA5 i (Y-balance
test, YBT) FIV&HBZE v (W3R THE G122 8 3L (P<0.05) . THg i H 15 br 0 x5 BaH , Hivh, 4020 FMS 1745 [(17.3+
1.8) vs (13.621.9), P<0.001] FIA ] YBT [(107.8+7.8) vs (103.5£8.0), P=0.048] WL E VL TX AL, 3670, ML FJs Al 1l 204 A
(hemoglobin, HB) JoREA51k, LI4NELILE (hematocrit, HCT) HWEA TR, XHBAIAYZELA G4 (P<0.05); X541
HPRE (blood urea, BU) . LERAE (creatine kinase, CK) . IfiLyi5 fZ BT (serum cortisol, SC) FISEMH (blood testosterone, BT) ZE
A G E X (P<0.05); WxTIE4] BT 2R3 KA 242 X (P>0.05). P4 BT/SC ¥ FFFE, XA EA 548X (P<
0.05). [&it] TRJmHIE S REAH MO . /AINBI Y 2R 5 FET N RO AL # ATl ae 0 =l ki Dh R i Zrak 7 e
ARBEARMEICTT . /NBRAZ 15 KURS:

FEEIR . BEARE, ThEEVIZRALT)y, VI, SheetahiEiids, mkks
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Functional training prescription to prevent military training injury in army recruits // SUN Xiao—dong', GUO Yu—xin’, BAI
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sity, Betjing 100084, China; 3. Division of Sports Medicine, Department of Orthopaedics, The Fourth Medical Center, PLA General Hospital,
Beijing 100853, China

Abstract: [Objective| To explore the effect of functional training prescription on preventing military training injury in army recruits.
[Methods] A total of 59 army recruits were included in the study, and randomly divided into two groups, including 24 men in the trial group
and 35 men in the control group. The trial group added 6—week functional training prescription in the routine training, while the control
group implemented the routine training program. The functional assessment tests and blood biochemical tests were performed before and af-
ter the trial, and the differences between and within the groups were compared. [Results] A total of 8 soldiers were injured during the trial,
including 1 in the trial group and 7 in the control group. After intervention, the proportion of functional movement screen (FMS) score <14
in the trial group was significantly reduced from 82.6% to 8.7%, and the difference was significant compared with the control group (P<
0.001). After intervention, many functional indexes were improved in both groups, among which the improvement of FMS, left and right Y-
balance test (YBT) and landing buffer was statistically significant (P<0.05). After intervention, all indexes of the trial group were better than
those of the control group. Of them, the FMS score [(17.3+1.8) vs (3.6+1.9), P<0.001] and YBT score on the right side [(107.8+7.8) vs
(103.5+8.0), P=0.048] proved significantly better in the trail group than those in the control group. In terms of blood tests, there were no sig-
nificant changes in hemoglobin (HB) in both groups after intervention, while hematocrit (HCT) decreased slightly, which in control group
were statistically significant (P<0.05). The changes of serum urea (BU), creatine kinase (CK), serum cortisol (SC) and blood testosterone
(BT) in the trial groups were statistically significant (P<0.05), while BT change was no significant difference in the control group. However,

BT/SC decreased in both groups, which was statistically significant in control group (P<0.05). [Conclusion] Local fatigue of lower limbs is
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the main cause of military training injuries in army recruits. Functional training prescriptions based on lower limb fascia release and func-

tional strength training do effectively reduce the risk of training injury.

Key words: army recruits, functional training prescriptions, training injury, functional movement screen, blood assay
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FE R DRI 2RI, Pefl T $ B Fnhifh B8y
JEAE HEAMEIN T 30 min B9IHREUI SR, IRAEVIZRTT
P REIE 1, REENGG R E 0k 2, I
REVIZR T L3R 3. 11T 30 d, A 6 K, BRK
IREMEVIZRZ) 30 min, SEFRTHI 19d, A 4K, 5
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JE IR RS | R DI RE RGO LZY, BRI LU 3
A, WK AAZIThRE; (2) fEPEmEEN . kbyrh
B2 2] 7 S AEAE e sk I 2R, S B %
WA BAE R s (3) AR P52 i i e
SRS S, F XS5 PR 2 T
1k, DUSTATRER AL
XTHRZH . FRURREIN R R A0 BdEA T ko

1. Heell G e TR
Table 1. Warm—up before physical training

YR 2K Tk B RBUMTTR] EJER
ARSI T A U P F 1 30s k&
AN R L Sl 1 30s &
A IR B L Fl & 1 30s &
ilEEE TN IR A Sl 1 30s G
A3 R AR P M 21141 S0y 1 30s &
A3 IR T AR M 411 41 F & 1 30s &
P ER iz TR RS M e 2H 21 F 1 30s k&
A3 R /IR M 2 41 F 1 30s G
A EMIE S8 LS 2 1 6 X
90-90 B 1 6 I
s AL 1 6 X
BV R oS nACH 1 6 I
IR PN A L 1 3k
M EME Sy 2 10 30s
SIS RS PRARAT 2 10 30s
M3 BRZ~] AR 2 10 30s
AR T By AR 2 10 30s
PR ST PR £ fh i 25 > 2 6 305

L4 PG

WFoR AR 5P WL 1. (1) Diget: s 7k i
(functional movement screen, FMS) , (LG R HE | F5:
. HESLH . JRERTEN: . FEhER S KT
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T IRME | TEFARESE . s VESS iibn sk
if 348, SEMUNAUEESIEL 2 78, ARESEEhTE
e 145, Wi AR e R IC 0 435 (2) Y—F 4
M3 (Y-balance test, YBT), SZilE R AE7ERT . )5
WL JEA 3 A7 IR b, SRS S, RRTRE
XPRAHE S &, I ahIEeg; PEENR 3 4>
D51 b AR B RIBR DA R K R (R -4 B
) 1 3 4%, SRJETERLL 100; (3) HUBR TS, HR4E
PR AT Y S VR B AT (A 5 40D 5 (4)
TG v, ST S ST AE R e BE AR F LBk T
M A& H i S E = Do (il 593) 5 (5) IA:
et br, 2 EAMBUNFRK, FimLLEE (hemo-
globin, HB) . ZLAIMILZ (hematocrit, HCT) . IfLiE IR
% (blood urea, BU) . W R I ¥ (creatine kinase,
CK) . IfiL ¥ K i /¥ (serum cortisol, SC) £l 22 [ifi
(blood testosterone, BT); (6) {iiEolidr, it
A I B ZE B s e SRR B O T2 K R R 2 A
A, FRIRERAL . AU TR ISR

E AN | A GE S

Table 2. Stretching exercise after physical training

Y F TR i B B (AR
AR F s 2 G 5 Bl 1 30s G
AR L HE 1 30s I
A RE R AR T A 1 30s x
SRR R RTS8 A 1 30s G
IR R IR N I ZH S A 1 30s G
BBk R BRI 18 A 1 30s 7
AR R RRRAME 18 A 1 30s e
Bk /NS M08 A 1 30s G
L YIS AL 1 30s &
BRI S B 1 30s o
RS AL S 1 30s G
IR P UL S 1 30s TG
FIESMIUAILA S 1 30s o
PN EAS HALE 1 30s G
NSRS LA S 1 30s G

1.5 Giiterinek

K HI SPSS 26.0 F A AT S T b, T EBORIL
Xxs PN o GORMF A IR0 A0 IR ST BRAS ¢ K
¥, BFIA] 5 ] O BCR BT T ARG s R AR & IE
BorAEE, RAAESEG AL, THECRRER R 7
AL TE R, P<0.05 HERALI#E X,

®3. BETNIREINIETR

Table 3. Knee joint function training

Y] Z K fuf  E U R
TIIIRENE: (1)
PR ERAM L H 1 30s
FH IR AL i ] A3 ARSI AL Efis 1 30s
PR AR EL L B 1 30s
A3 S PR 7| 1 10
AR ) AR 2 15 305
AR TR Y AR 2 10 30s
B e 3 30s 305
S B 3 10 30s
B LT EDA BN 3 10 30s
TR (2)

TR BR AT LR H 1 30s
T B BRAL A /1N HE 1 30s
T IRERAN it NE S AT Efiy 1 30s
iR A3 SR 7| 1 10
SRR Rl R AR 2 10 445HE - 30
SRR frty LA AR 2 15 305
SR B B 3 10 30s
e BRIy 3 10 30s
BRI 57 vh 2~ HE 3 6 30s
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Figure 1. Flow chart of the trial.
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2.1 GBRIR I A

IR I 8 fil ez, gk, H
th, RIRZH 1 BEROCTT IR IR B A s AL
ZF, KRR 7 s (A 9 abdit ), W AR
AT BROCHT o /NERIE B R B, ELAE R OAE 2
B BEBESR 15 JE PN A B M B 4
.

2.2 KBS TEAG

WFFTHE s FMS<14 & HAR G20 7 Y R4l
I ZETA 82.6%M)-1 1% FMS<14, 145 I He 9l
2 8.7%, X MATEIARTA 91.4% M1 FMS<14,
YIERJT ELBIA 68.6% . |2 150 4 41 473 KUK ik 2 1K
FXFERAL (x’=20.119, P<0.001)

2.3 P TIREVTAN HA

P IIREITA S R I 4. 5T WAL, T
JAHZE FMS, Z2/4500 YBT . Z2/45 ] bl T B8R0
GEpp s, Hop FMS, A2/ YBT FIE Hb 2% vh i)
WA G L (P<0.05), X B 2H vp 22 /45 ) B
T B AL IC S T2 L (P>0.05) .

THUET, PR FMS, /450 YBT 43, 7% H12%
M ZES G E L (P>0.05), TG, R84
FEFMS, Ze/A M0 YBT ., Z2/47 (0 AR T B 9% M 2% o
I TXF R4, Hidr, FMS. A0 YBT B4 [H] 2% 5
B #E X (P<0.05).

2.4 ARG IR AR

P MR AG I ZE L 5. 5T HmiHEL, Pl
) HB 76T W 24 TG it 2 X (P>0.05). P
U HCT WS4 FRE, R4 N HCT Bk igiit =
SC(P>0.05), XFHRZH N IA Geit7 5 L (P<0.05)
RIS BU. CK. SC & BT WA fbAE 15 22 796
GiitE X (P<0.05), x4l d BT 76T ¥l j5 25 5+
TG X (P>0.05). PH4LRY BT/SC WA TR, 7F
RIS H N AR TCG T X (P>0.05), Xt BEZH Py
Aot E L (P<0.05),

THim, i 4H7E HB. HCT. BU. BC. BT &
BT/SC 3T X4, FHm4lE CK M2 5 A48
TEEE L (P<0.05).

3% i

TEVNZRIIE], W3] 1 I8 H 3L 1 A [R] e JEE Ay 46
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B R IR, RIS O
SIMT IS R A S AR — @ ISR 175 3, A
hZs, KREGFELUTIRO E5EM, 7T T
18 Bl A AALRTRIIEI, HUO IR R,
H D INGIG IR T 58 . IXBE P 7 L5 ML
RIS A RER I 57 AR, IS 2 556y . LA
iUV

x4 WMANMBETHER (r2s) SR
Table 4. Comparison of functional evaluation results between

the two groups (% +s)

seh e of B P
(n=24) (n=35)
FMS £
T-Fisi 12.242.0 11.742.3 0.375
THiE 17.3+1.8 13.6+1.9 <0.001
P <0.001 <0.001
Zef YBT 43
T 101.9+6.3 100.6+8.3 0.541
T s 107.3+8.4 104.6+6.7 0.185
P{E 0.037 <0.001
£ YBT 43
TR 102.4+5.6 100.3+7.4 0.246
THifE 107.8+7.8 103.5+8.0 0.048
PH <0.001 0.002
ZEM PR
IR 2.3+0.6 3.1£1.2 0.002
THUF 3.140.8 2.7+1.1 0.174
PAE <0.001 0.065
AR
IR 2.2+0.5 2.8+0.7 0.003
THUE 3.1x0.8 2.7+1.1 0.119
PAE <0.001 0.797
K2
RG] 1.320.4 1.5+0.9 0.196
T 2.7+0.8 2.2+1.0 0.067
P& <0.001 <0.001

FMS 5615 730 W B A Al 30 070 XU 119 32 22

Bhr 1, BESEAR IRy <14 M IRAE 6 JAYIgkrh 2

DirIMEA, 2A30r>14 7000 1.9 A5 ™, AlKE 14 204
AT Z KR B SR BFRESRE I, &
DRI T IS, g FMS<14 43+ 5 A5
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Fp, SRS R, Ak, PIdE TR
J5i FMS #4334 s, X 4L A e o ok 1B
RIZAA RS T eI R0 TR . 78
YBT., HER NI, gz v oiemlbAr, Mg T
T ¥ kst , RIS UL TN . RN T g
25 TN AT AR RIS 5 X 30 IR A T A i
WURREA, A RORE T IR, 9 T 457
FURGE , HE I AR R ATL PR S5k ST B0 B 0 KU

RS> MAMRKRKEER (r=s) SHE

Table 5. Comparison of blood tests between the two groups ( % +s)

Bzt R (n=24) YTHRZL (n=35) PE

HB (g/L)
) 141.9+9.7 143.6+4.8 0.450
THE 143.7+10.0 142.6+4.8 0.640
PAE 0.243 0.227

HCT (%)
R[] 43.8+2.7 43.7+1.7 0.912
THm 432428 43.1+1.4 0.846
PAE 0.195 0.141

BU (mmol/L)
RG] 6.7+1.3 6.1x1.0 0.057
THUA 6.320.9 5.8+1.1 0.073
P1E 0.043 0.037

CK (U/L)
IR 920.4+860.7 526.7+336.5 0.045
THfs 407.1£190.9 312.8+114.6 0.041
PAH 0.009 0.002

SC (ug/dl)
TR 14.8+4.0 11.0+2.6 <0.001
THUE 17.8+2.1 18.0+2.7 0.819
PAE 0.002 <0.001

BT (ng/dl)
IR 386.4+113.8 424.2+85.7 0.195
THUE 485.9+106.3 454.4+120.1 0.336
PAE <0.001 0.148

BT/SC
TR 28.3+12.4 41.0+15.0 0.002
THifE 27.5+6.4 26.0+9.0 0.498
P{H 0.764 <0.001

fEMBAREIREIR R, FHUE, W2 TR
FEPRL T X IR . A B2 ) HB WA BT, X
AU A FRE, WTRET A T —E RS R s M
41 HCT WM A TR, RIPLAK SRS R EF; M

BU X5 JF T W, B i+ 52 X U115 67 4o ) L 23 i
P P4l CK B E A%, FLIR A T R B K,
T Z A A USRS, T REREAIE T L
PG XU s WiZH SC. BT ¥ Fir EFF, T SC K
W LIRS NG O 1, IR+ BT R
HAG R, Rz + R R PLAEIR S .
BT/SC ARRAA G P, X R BB+ 1005
IR, OB TR B R, v RE R IR
SR A B A T IR A R e . 25
S TR R R R B W N ALY LT e kSN
W55 A FECH A2 iR EER A, DRI R4
AR o 4 D R AT R A SRS UL IR 0 L it 22 Bl i
WEAE, A R 5T o ANBRFE BT R A
P SRR BEA BRI T B2 i AU, itE—25 R E S
BT 3 R R o7 S AR

S TFAZIN G Ty e s T 3455 7 T R R U A
A, B AT MR ILZEF N, fRIE
JESETHRZAL T RAFRIIIRRIRAS . BRI ST B3 1Y)
AU ML AEHEILRYIE BT TN R AR Rk
YA, (AR RFASLE AT B SE, F5 A
Bt MRS T R IR R, DUSARTHG I R
YIRS K5 5Ltk

S 3 Hk

(1] XS, 422, A0 MY . ke 0 25 0 A R VI 2 003 B B s 0L 1)

2508 0] . E IR SRR 2R, 2019, 27 (16) ¢ 1531-1532,
DOI: 10.3977/}.issn.1005-8478.2019.16.20.
Liu WQ, Li Y, Li YP. Investigation and analysis of the protection
of military physical training injuries in a special combat brigade
[J]. Orthopedic Journal of China, 2019, 27 (16) : 1531-1532. DOLI:
10.3977/.issn.1005-8478.2019.16.20.

[2]  Murphy MC, Stannard J, Sutton VR, et al. Epidemiology of muscu-
loskeletal injury in military recruits: a systematic review and meta—
analysis [J] . BMC Sports Sci Med Rehabil, 2023, 15 (1) : 144.
DOI: 10.1186/s13102-023-00755-8.

[3] s, (YRS, X035, 45 . 312 BIZE RN SRRk vE 447 (1] .
B AR AR, 2017, 25 (14) : 1332-1334. DOL: 10.3977/j.
issn.1005-8478.2017.14.19.

Yang XY, Fu LJ, Liu Y, et al. Descriptive analysis of 312 cases of
military training injuries [J] . Orthopedic Journal of China, 2017,
25 (14) : 1332-1334. DOI: 10.3977/}.issn.1005-8478.2017.14.19.

(4] ¥k, WERRE, XUSCH, 2 . SRS ZRR T I A h N 2k i 0
TR AR T [1] . 28 = 22 B8 K224k, 2016, 38 (15) : 1804—
1808. DOI: 10.16016/].1000-5404.201603197.

Meng T, Wen YX, Liu WT, et al. Preventive effect of functional
movement training on military training injuries in recruits [J] . Jour-

nal of Third Military Medical University, 2016, 38 (15) : 1804-

1067



EREH 12

I:F' Iﬂ%ﬁ/yl\f e \AL;\

Vol.32,No.12

202446 H Orthopedic Journal of China Jun.2024

1808. DOI: 10.16016/].1000-5404.201603197. 181. DOI: 10.1093/milmed/usab86.

(5] ZR4R, &It . DIReEVI SR o3 B3 o ZE SR e R SR i o [13] Teyhen DS, Shaffer SW, Lorenson CL, et al. The Functional Move-

1. E R F R, 2019, 55 (8) : 46— 50. DOIL: 10.16470/;. ment Screen: a reliability study [J] . J Orthop Sports Phys Ther,

csst.2019116. 2012, 42 (6) : 530-540. DOI: 10.2519/jospt.2012.3838.
Niu S, Zhao HB. Research on promoting the development of Chi- [14] O’ Connor FG, Deuster PA, Davis J, et al. Functional movement
nese recruits” military physical fitness through functional training screening: predicting injuries in officer candidates [J] . Med Sci
[J] . China Sport Science and Technology, 2019, 55 (8) : 46-50. Sports Exerc, 2011, 43 (12) : 2224-2230. DOI: 10.1249/MSS.0b01
DOI: 10.16470/j.csst.2019116. 3e318223522d.

[6] Newman A, Armonda A, Braun B. Evaluation of two training pro- [15] K%, KRB, RN, 45 . 26T FMS SRR B S N 2005 T
grams designed to enhance performance on the army combat fit- B RAHT [J] . T EBTE SR, 2018, 26 (12) : 1143-1145.
ness test among ROTC cadets [J] . Mil Med, 2022, 187 (9-10) : DOI: 10.3977/j.issn.1005-8478.2018.12.19.
€1030-e1036. DOI: 10.1093/milmed/usac015. Zhang J, Zhu Y], Yang XP, et al. Analysis of the preventive effect

[7]  Kiesel K, Plisky PJ, Voight ML. Can serious injury in professional of FMS on training injuries among recruits in a special forces bri-
football be predicted by a preseason functional movement screen gade [J] . Orthopedic Journal of China, 2018, 26 (12) : 1143-1145.
[J]1. NAJSPT, 2007, 2 (3) : 147-158. DOI: 10.3977/}.issn.1005-8478.2018.12.19.

[8]  Moore E, Chalmers S, Milanese S, et al. Factors influencing the re- [16] ML, BN, JRIEEmE, 25 2019 AEFEME [ FLAR AR TR B XA
lationship between the functional movement screen and injury risk R AT 6 YNGRt o [J] . b AR E B, 2021, 57
in sporting populations: a systematic review and meta—analysis []] . (5) : 78=85. DOI: 10.16470/j.csst.2020099.

Sports Med, 2019, 49 (9) : 1449-1463. DOI: 10.1007/s40279~ Zheng H, Chen XP, Zhou ZX, et al. Study on the training load six
019-01126-5. weeks before the men’s double scull championship of the 2019

[9] AR, xlih 7%z, 3‘? @ B FHE R RN A0 BRI 2 K s i) B Rowing World Championships [J] . China Sport Science and Tech-
E TN T 2% i, 2022, 50 (8) : 776-779. DOL: nology, 2021, 57 (5) : 78=85. DOI: 10.16470/j.¢sst.2020099.
10.16680/j.1671-3826.2022.08.02. [17]) &, TRET, b, & A i i s o B 1 oo i ) 5= BA Bt
Wu J, Liu DH, Qi YB, et al. Investigation on the current situation I35 B2 R 5 0 BB A R0 ()] . sVERBE 24, 2012, 23 (10) : 843—
of lower extremity training injuries and analysis of influencing fac- 844, 847. DOI: 10.14010/j.cnki.wjyx.2012.10.038.
tors among recruits [J] . Clinical Journal of Medical Officers, 2022, Xu C, Wang HY, Yang J, et al. Effects of long-term high—tempera-
50 (8) : 776=779. DOL: 10.16680/j.1671-3826.2022.08.02. ture and high—intensity training on serum testosterone and cortisol

[10] Robinson M, Siddall A, Bilzon J, et al. Low fitness, low body mass levels in armed police parade members [J] . Medical Journal of the
and prior injury predict injury risk during military recruit training: Chinese People’s Armed Police Forces, 2012, 23 (10) : 843-844,
a prospective cohort study in the British Army [J] . BMJ Open 847. DOI: 10.14010/j.cnki.wjyx.2012.10.038.

Sport Exerc Med, 2016, 2 (1) : €000100. DOL: 10.1136/bmjsem— [18] Cintineo HP, Bello ML, Walker AJ, et al. Monitoring training, per-
2015-000100. formance, biomarkers, and psychological state throughout a com-

[11] TRIB, sKZE, PN, 55 . BRI 4200 R0 BA AR I Rt A DG A petitive season: a case study of a triathlete [J/OL] . Eur J Appl

AN (0] . E BRI AN B4R, 2021, 29 (15) : 1355-1358. Physiol, 2024. DOT: 10.1007/500421-023-05414-x. Online ahead
DOI: 10.3977/}.issn.1005-8478.2021.15.03 of print.
Wei ZB, Zhang J, Sun JH, et al. Analysis of factors related to mili- [19]  Koltun KJ, Bird MB, Forse JN, et al. Physiological biomarker moni-
tary training injuries in a Marine Corps [J] . Orthopedic Journal of toring during arduous military training: Maintaining readiness and
China, 2021, 29 (15) : 1355-1358. DOI: 10.3977/j.issn.1005-847 performance [J] . J Sci Med Sport, 2023, 26: S64-570. DOI: 10.101
8.2021.15.03. 6/j.jsams.2022.12.005.

[12] Hall N, Constantinou M, Brown M, et al. Prevalence of musculosk- (s : 2024-03-06 #4111 . 2024-05-16)

eletal injuries in New Zealand army recruits as defined by physical

therapy service presentations [J] . Mil Med, 2022, 187 (1-2) : 174-

1068

(FIATPFCL 5 GRS, Z50HH, JAaTER)
(ASCHif: FEAY)



