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ABSTRACT

@l ENNYE This study aimed to examine the effects of one year of intensive military

Article Info: training on strength indices and neuromuscular variables, including dynamic balance

and lower-limb proprioception, in officer cadets. In addition, the effectiveness of the
Received: 8 Oct 2025 military training program as a stand-alone intervention—without supplementary
Accepted: 21 Jan 2025 training modalities—was evaluated in eliciting favorable neuromuscular adaptations.
Available Online: 31 Jan 2025 m This longitudinal, prospective observational study was conducted on 30

officer cadets from Imam Ali University (mean age: 19.71 + 2.03 years; mean height:
182.66 + 6.21 cm; mean body mass: 71.83 + 7.71 kg). Lower-limb muscle strength,
dynamic balance, and knee joint proprioception were assessed at baseline and after
one year of military training. Data were analyzed using repeated-measures analysis
of variance (ANOVA) in SPSS version 26.
After one year of military training, significant improvements were observed
in dynamic balance in the anterior (p = 0.009, n? = 0.18) and posterolateral (p = 0.042,
n? = 0.20) directions. Knee joint angular reproduction error at 45° in the dominant
limb decreased significantly (p = 0.024). Muscle strength in the dominant limb
increased significantly for hip flexion (p = 0.007), hip extension (p = 0.041), hip
Keywords: internal rotation (p = 0.009), knee extension (p = 0.016), and ankle dorsiflexion (p =
0.037). Moreover, significant differences between the dominant and non-dominant
limbs were observed for posteromedial balance (p = 0.028), posterolateral balance (p
balance, Proprioception, =0.006), and the composite balance score (p < 0.001). A significant interaction effect
Muscle strength was also identified in the posterolateral balance direction (p = 0.048, n? = 0.20).
The findings demonstrate that one year of military training has a positive
and significant effect on key neuromuscular performance indicators, including
dynamic balance, proprioceptive accuracy, and lower-limb muscle strength in officer
cadets. The observed improvements—particularly in the dominant limb—underscore
the role of intensive and varied military training in promoting robust neuromuscular
adaptations. These results may inform the design of optimized training programs for
military and athletic populations.
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1. Introduction

Military readiness is among the most critical requirements of any country, as an army lacking adequate
readiness cannot effectively defend its borders. Human resources play a central role in achieving this
readiness; consequently, the assessment and development of physical fitness have long been shared
priorities within armed forces (1). Enhanced physical fitness improves resilience to both physical and
psychological stresses encountered in combat, enabling military personnel to perform operational tasks
effectively and maintain optimal performance under demanding conditions (3,4). The development of
physical characteristics such as strength, balance, and endurance is essential for improving the functional
capacity and practical military skills of service members, thereby contributing to successful professional
and combat operations (4). Previous studies have demonstrated that military training positively influences
soldiers’ physical fitness. A systematic review reported that military training enhances physical fitness,
operational readiness, and resilience in harsh environments (9). Additionally, military training has been
shown to increase muscular strength (10), improve balance (11), and enhance resilience during operational
tasks (12). Despite these findings, a notable challenge in the field of military physical fitness research is
the limited attention paid to neuromuscular factors—particularly balance and proprioception—following
military and athletic training (13). For example, Ghorbani et al. reported that military training may increase
the risk of musculoskeletal injuries by inducing alterations in landing biomechanics, including muscular
asymmetry and impaired proprioception (14).

Another important limitation of previous research is that, due to the time-consuming nature of longitudinal
investigations, many studies have focused primarily on short-term training interventions lasting 6 to 8
weeks and examined outcomes such as strength, endurance, balance, and proprioception (17).
Consequently, the comprehensive and real-world effects of long-term military training programs on these
neuromuscular components remain insufficiently explored. Given that muscular strength, muscular
endurance, and balance are fundamental pillars for effective performance in military duties and operations
(4,18), targeted attention to these components within officer cadet training programs is essential. Therefore,
the present study aimed to evaluate the direct and practical effects of a routine military training program
by examining changes in lower-limb neuromuscular indices, with a particular focus on strength, balance,
and proprioception.

2. Methods

This study employed a longitudinal, prospective observational design with pre-test and post-test
measurements. The statistical population consisted of officer cadets enrolled at Imam Ali University.
Sample size was determined using G*Power software based on previous studies, assuming a significance
level of 0.05 and a statistical power of 0.80, which yielded a required sample size of 30 participants (19).
To account for potential attrition due to withdrawal or incomplete participation, 35 cadets were initially
recruited. Ultimately, data from 30 participants who completed all assessments without significant attrition
were included in the final analysis. Baseline data on selected muscle strength, dynamic balance, and lower-
limb proprioception were collected upon the cadets’ entry to Imam Ali University. Following the pre-test
assessments, participants completed a standard, routine military training program for a duration of one
year. The training program comprised sprint and endurance running, field maneuvers involving rapid
directional changes, obstacle jumping, load carriage (e.g., military backpacks), and bodyweight resistance
exercises. After the one-year training period, all measurements were repeated using the same assessment
protocols.

3. Results

The results of the repeated measures analysis of variance in Table 1 showed that Y-balance in the anterior
direction (n?> = 0.18, P = 0.009) and posterolateral direction (n? = 0.20, P = 0.042) significantly improved
in the post-test. Additionally, significant differences were observed between the dominant and non-
dominant limbs in the posteromedial direction (P = 0.028), posterolateral direction (P = 0.006), and total
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score (P <0.001 in the pre-test and P = 0.032 in the post-test). A significant interaction effect was observed
only in the posterolateral direction (P = 0.048), indicating a greater improvement in the dominant limb
compared to the non-dominant limb.

4. Discussion

The results of this study demonstrate the positive and significant impact of one year of military training on
enhancing key neuromuscular performance indicators, including dynamic balance, proprioceptive
accuracy, and muscular strength, in military cadets. The observed improvements, particularly in the
dominant limb, highlight the importance of intensive and diverse military training in inducing superior
neuromuscular adaptations. These findings can serve as a foundation for designing optimized training
programs for military and athletic populations.
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Table 1. Y-Balance Test Changes Between Pre- and Post-Test

Direction Limb Pre-test Post-test Time Effect Limb Effect Interaction n?
(Mean+SD) (MeantSD)  (F(1,29), p) (F(1,29), p) (F(1,29), p)
Anterior Dominant 83.24+6.81 90.81+5.09  7.54,0.009* 2.72,0.111 0.55,0.370  0.18
Non- dominant 77.38£8.12  84.60+9.93
Posteromedial 94.39+49.53 95.17+4.40  0.67,0.419 5.49, 0.028* 3.42,0.082 0.12
Dominant 80.47+7.71  86.15+5.29
Posterolateral Non- dominant 84.39+7.32 93.74+592 6.21,0.042*  8.74,0.006*  4.26,0.048* 0.20
72.24+8.90 74.53+4.52
Composite Score  Dominant 90.67+7.88 93.24+5.13  4.01, 0.056 12.63,0.000* 5.12,0.032* 0.22

Non- dominant 76.69+8.24  82.76+7.24
*Statistical significance (p<0.05), Two-Way Repeated Measures ANOVA, n* Partial Eta Squared (n?p)

Omidi et al. Lower Limb Strength and Neuromuscular Adaptations during Military Training. J Sport Biomech.2026;12(2):286-300. 288




Y ojlowi Y 0,90 Y Fod limnls S99 Swo g dlxo

gy Ao
39 ool GiigeT Jlv &y Job 30 Sl plail (GNas —owas S g O 00 Of gk
St b gits

Y by8 Lo I cwge (081, (6 g Ly (D) sl e

Il eI R ) (o plof (5 pudl 08WEI1S (s prto g (Blo B 2uSUENS ¢ a9 o5k 9 (S 09,5

2Ol oty WS BRI (w359 P9k § (ST BUSWIID ( Yol IS b g ewlindicumw] 59,5 .Y

st your devie o s and Omidi H, Sabzevari Rad R, Ghorbani M. Changes in Lower Limb Strength and Neuromuscular Control
during One Year of Military Training in Officer Cadets. Journal of Sport Biomechanics.2026;12(2):286-300.
https://doi.org/10.66224/JSportBiomech.12.2.286

d https://doi.org/10.66224/JSportBiomech.12.2.286

DS .

e o wleWb!
S i 5 )15 G as LS s 03yl ol (jgel Jlo K b oy cadlllan ol 1 o Y 15 sl
A0l g (w50 5T o 231 (6 puud] HLgaalild )3 (LT Pl Bos e g JolaT wle (Mas - mas VEF g ) by gy
S G p9n (Mas—(mas walle b5 5w sl )3 dilse LS e (ol (o ped VEF oge VY £ )il G,

A5 18 oy 2 390 6 ST (S yoi Y

e ool oluiN g pund] (gomeaidls Yo 55, g1 pSionisl Slb U gloaalin — Jsb asllae !
ool 0,55 VVIAVEVIVY (359 9 sa sl VAY/SEESIYY 03 JUo VANVEY /o ¥ s (5uko b (g)
9398l b S35l g 9 10 3 il el o (s 9 bigy 315l mly CMae )35 (5laodls b
581005 55 5ySKe S0l b (il )ty Juloss (03l 31 oaliiwl b Wadly Juowi 095,55 9] ol
5 ploi! Y5 ans SPSS

IS slces 3 Ly S (el il Jlo Syl m o S ol mW
S5l glad Ll 29me (g lolixe jsbay (D=2 /+ FYeNP=2 /Y4 ) (2,6 s g (D=+/+ +AdP=+/1A)

has ©,a8 . (D=+/+YF) 315 Ll (g,lolne ialS ax, FO agly 5 LI U 43 5il5 Jaado (glasgl; tweojly a5
(P=2/++3) oy oI5 Lis o dP=+/+FY) ol oSt (P=+/+ V) o, WS 55 & b gy Jol o oolls Sl pos
gl ¢yl 1 0gMe LS (g Iolize (i 1581 (D=2 /+ ¥V) U oo (ouiiSI8 o 95 9 (D=2 /+ VF) 9il; cyuiisiansST (LRI I IS

o505 g (P=2/048) (2, 8= A5 (D=2/+TA) Jolo— A5 Jolei 10 I pud 9 I (gl o (50l
(NZ=+/Y+ P=e/+FA) Jolai &, A5 Coa 3 ,loline Jolai (31 owd sadlin (D=0/0++) Jolas J§°
WX WY

sl )3 1y oollis oo g 03 i Coliy yoi Copod] (e (5l 5 3294y D) b liive (W39
b glr lab plpsa Slgie LABL pl e U (Mas-gas Fp glag, Bl
D5 318 03\l 390 (o559 9 (U SLCurer ;> A (S p5 (Sl

(Seto] s

.O‘){‘ 50"@‘ 5(&) ‘_A.C raln‘ d).md, oSy o g dﬁ.ﬁlﬁ)ﬁ XU ‘uaj})')s re,].ﬁ 9 PNCw 05; !u&)bi
hamidomidi63@gmail.com : Jxes!

Syl Blgoaiild 45 ol (W90l Jw Sy Job 45 Sl @Il SYaae — uas J 5 g Cryu8 Ol oyl K0 g (gumol



https://orcid.org/0009-0007-7849-955X
https://orcid.org/0000-0002-5397-1244
https://orcid.org/0000-0003-4520-0826
https://doi.org/10.32598/biomechanics.7.1.3

G039 SWBagu dhxo ¥ 0,lans VY 0,95 VF oD ylials

LV R

g2 a0y )y 5l 50 glos 4y 2B (Salol (g (o) Sl gy e 598 o Sl ke 3l 05y SOU
ooyl 5l (S 0)lsen lowar ol Gioxts 3 (e 42 9 )00 (Sl ol 0l 3 (spgome (15 Sl (55 352
93 9 o l2)lib pl 55 (6yglol Bl Sgigr Slomer (Sl (Bl 1)) 29 00 ogmine gl (slogy S yte
Lolyd )3 g aimd plsl j5e jsboa I) 098 by Wl o i3] slas] o5 WS o (el g a23 00 al8l 1y 050 5 (G50
Gy ol Jiwys 53 Cooliiw] 5 Joles yad aile  Slows (gl Sy drwgs (V,Y) aiS bas 1) 005 5,Slee gl csuw
o3y 9 SlE Glaclld 4 355 agia o5 Conl pre Jl (oS ) Gl lee 5 (6, Shes Sl S 35
3 Slos B3 Wlgs o (5308 Gl ped dle o3y S Sl yed Db i KL Gains ke laicds (F) A8 o SaS 3890
Sg)c0 Nl e o Cad)bo a0 5V Bais (gl ()b 51(0) i dgue |y (5] sliasl (o) (Ul 9 031 il o
95 9 S3Ppid ool Sl by ilwoslel (1) s (B g SMae slags)5le Wl bjgel (slaaely

(A5 38 a5

a8 amd oyl Slostum j9y0 S 05l Cuo )ul; il Slowe (Solel 390 0 (oollss (sla b0l clalllan ol
Pl ool eizmen () 3530 o lulyd )3 eyl g Gliles (Slowa (Sl I3 cage o bisel il
2 39250 Sl 31 (e 0Y) 25800 e bl 53 6l i) 5 (1) U5l st 1+) 38 G258 crge
Sl yed j g es e 9 ol aSle SMae— mae Jolge 4y i ladios 45 Canl ol ollss Sl (Solol 056>
ol b wilgy o ollss lis pos 3y )l et o (5L 5udns ke laicds (V) Wlawdly (o ymeS dgh j)g 5 (ool
xims el ) Mae— ISl lacawl jhas  das o ;> JMS] g M )85 o wile 3948 SilSage 55 iy
Wlo3,S ST pallss (glig i 1 (SMuae — rae Sl ped JUid 4y e o g SOl D9 ;503 Slidod sgMedy (1Y)

(V& )0)

S sl ol o GWlas piz plosl 39 pole) > ot GlEES )3 mre Sacudgizee I (S dgrge waled 3529 L
MR (i 2590 ios e g P sueliitnl ()18 ke (ol yiite py slatin AL (ol (o poi (slodslyy ST e e
el 485 15 45l 3,90 e Wmadlge il oallss Bigel (slaeliyy sl 5 (Bly 8T S oy (1Y) Cd b S
g ol Sllas g ylig plosil 3 sl S551 51 ol 5 M caolinl o Mae )08 4Siy) 4y g by 5> (gou
> o &y 0 Y5 4y (5998 (g pudl (gl (g yo5 sladali 53 nadlhe (pl Cugl 4 ofag d2g (VA L) Wed e
plul (M —(ae laadls )3 (63 Slae Olinss (ol (o pe5 lodalyy (Bly 5 uiitans 1 Jiomiw Sl adllae

S o 2] e g Jols5 )35y 15T 4 el il 295 s B S oo g |y S5

es"’l“*’ U'SS)

GR35 T b

va.

Sl lgoaidls 13 ol 3901 Sl S Job 13 Sliow Il  SYas — gmas J 58 g a8 Ol gt ¢yl S0d g (gnol




Y o,lond VY 2590 T bl LS&’J.Jﬁ g%)&.o&p‘&lz.n

syl Szt 1) o] ool ansler g 039 (9051 5 o905l oo b JSodial slosaliie = Jobo o g5 | alllas
hos o 5 by P s Mas @) 4 bgrje slhodh iagh ol 3 dild e S (g) Sl plol ol
o 2 olgmdils el sloodls (gyglae 3l o 9 45 glann () sl plol olKtils 4y 39,9 501 )3 (gl gl
5 o gy Jud | placdlad ol aslyy (ol S )15 callss 3Ll g Jgosne (yed asbyy (Sy2e 53 Jlo o
5 Sl ped g (ool lachsS wle) (o )b Joo «lge Sl Gh « SSL e s b Sl (slaygile o stalitl

5 1,5 Tooes g S0 jlail lod Jlo <S5 €us3S §) Ly 39 b s b

W 3403

g /40 (g hbline paw 48,5 a5 5 b g iy Sldllae bl s pns GFPOWET l38ls 5 5l oolil b lndiges sluss
o b Gyl Jloin] s @ ladiges yzalS 5| 6 St (gl (V1) 03,5 dnwlowo 4a5 Yo ladiges dlass o /A (yg05] olg
My @l Jlos ) x5 B (i) o 0xiS eS8 ¥e slaosly coles > 45 w385 )5 ()l 990 585 YO Ll o jadl
ol ol oSS g Slivs plail 50 Sadcamwl 3939 pas g bulys cpl g Ll 4y bgie anlllae cpl > <8 0 a0
Blas yoboay |y (Sipy Mo plo b ool (6 )lows Aol 595,00 b b dwlgd Lol 1. collss o390l 0)9d o il yo5
&S bl g3 as)le WS, (b b Sl SYMB] 0939 p e Mite SHlte gh)ly 213l (VY V) wuled pMel
SBASES i s Gl addllhae s o byl anlB s M bl el b ol o 5,8 Jas (om0 p3 1) U] caeMes

DA wllao s ) Cunl (Sao &S Jlois] gla o)l g lyad 5550 13 ol SleMbl b cdllas syl 3)50 45 Cddey
Lodly 5 9l xe

Ml IS plosl 3,50 55 o 5agei] b 1 S 5 adllas plosl 036 (sl Blas (el plid aude Sy cigoil 9,5 5
i) e ab g glaen Sitimgly bawgs (ygel 9,8 5l U I ogeil 48 5 (5 slaedls (prizmen LBl anly (B
53k S 0285 3 gl oo Jlub Comidg e (5503101 L(TY) L5 00 0 4 b ad atlss Sogel 5l 5 5 sl
318,558 Canl 5808 dn > Ae gl 10 ¢il5 45T umsg 4D S A G3ge5] &S S jgo pl A ploul el gS Lawes
5355 US|y aygly y2olisS alsgas Sigoil g 2)5ke Yo s> £+ 9 ¥ aygly U g Comdg 311 L b s atlis o9l
Sl gy o151 g 5 0,8 Lo |y Gy ol 4l B b atsls (339051 Sl spms) SIS > £2 5 ¥0 agly & 457 o
Lol a5 yo dw gl HIS oyl 9 W10,5 5 s agly @ 1) b b ad atwlgs 3405l 5 X e 50 )18 5l da 20,8y gl
s ad)S Lo ) (elaygly (giloily plieds dus g 3k paia Sblos o M) b (s ol 4By S gl o g
O ot Gl 04l (5158 Ao )d sy g (Bllas (glld &gty gl uate glayeli (ilujl sllas caslllas ol 53 (YY)
(ICC=+/39) K90l 19> (Simwod oy 45 (5 0bas sl Joyg3p e L I j2olseS 5l oslinl b gil; Junto e

(YY) ol oss o)) 55 (ICC=+/38) Kigo3l oy

aw Jlie (gl b g sl o b G 9y 0 aingeil el nl 5o 0 odlisal (ly Jols g0l S gy Sl (g sl
Cawd 3 el 1y oliwd BB alols oSlas b aiad o pbol (o B— als o Bl— 2 ¢ ol8 slacas o) aiiS cS
98 plul (g, LG A yed b cptin B b 03> Cas b 0aiiSES b b 4 (905l syl 5 b S el ol ool

Syl Blgoaiild 45 ol (W90l Jw Sy Job 45 Sl @Il SYaae — uas J 5 g Cryu8 Ol oyl K0 g (gumol




G039 SWBagu dhxo ¥ 0,lans VY 0,95 VF oD ylials

il b0 Cpd Vov e )3 g i (39031 (gl Jobo 2 005 o (glb e Jsb g 290 LS a5 3590 (gl e
S8 b SBgs eld 0l )5 5l g sbislb b > S3gejl (sl Job a5 ol ) a4 p5Y g (g3l Jloy odalcussa
Cae o oy plpied LSS dw ol (0o 9 A8 (5031 L Cae pa A (6Sojlul ()l o Alawgdy g (JBI
(Y0) a5 ad )5 e )3 Jolss S0y
jea= 00
pll Jsb

oSl by oad &1y 3gy el p laygejl plod b odlatwl wd s @)aé 5l 45 cpolb eMas @ya8 bl ¢l
5ei] sp pls] (sl (V) ol 00d Ui )5S /A5 b o/Ae Jle Sigaslimm bl slyls pSoils] Lbg) il wbib (6 yeSoil]
s pslio ()8 sl Alpogay jSigeil 1S Lais 1) Cmbge 52,60 )8 e Cumdg 13 b Ade stslgs Sdge3l
B EHIF 9 Orien Mo b SAIF oy S 9 0,5 e D)y (d jagelid 4 (dge3l s s, S
Judos el ) )S5 Sk g ol il 4l Yo b (last & (ol aw gejl 1 ad pVloy 5d (9 4 Cams (33405
Ol 3 blgy o Jolie g a8 )5 8 )bl Cumdg 53 oigeil o sl I ingeil (TV) €85 8 eslitl 550 ()l
S Camdg oy Jade a5 Jailpd )3 slay 4 odnld Cumdg 5 oy 5l g STl lagygeil Wnd wlall 00 s
g Mmaly )13 ey Ae (il 1 gilj g oy Jade &S Laulpd 5ty 0 oalgd Cumdg ol HouSI (g0l wutly 1,8
g GBI iS e slagygesl cuily )5 anyn Qe (i y> gl &7 s )3 @S5 g9y p odlgS Cundy ) () jguitas]
5 S (595 2 03l Cumdg ) il Sl g3l gl g oy Juolio (SIS 423 A gl b diants Cumdg 1 o) (2B
Camdg b o oSy 5 j0usId cwjgd slagygesl g gl WiSIE a2 Fo agly b diands Cunidg y> i) g
0903 5> Gl 1S3 & p5Y 0 ploul cubly 1B 5 Cundg 3 b e g i oy o el 53 s 4 oals
S35 5 oy ey $95 2 o) sl ygminST G903l 13 ly 59 32 9 SKS SBgh Cond (59 yragalisd ) (sl yguSld
B oy » ol 2B slhosns Sz (2)B S8 e Son steSle O (o) p ol B leesias i 2 il
o G Jlwod bl 3 5l sbyjguiinST (Blo culy JloiS9 Slosl 3 glj (sloygus (B Sie8 (s e sl
b e sloygusdd LMy 5 Jloygd gdaw 59y 2 JLillgu blio Jolie Jloy iS5 caond 3 b o (sloygusld o> (3l
O |y O Camdg b atlss S3gail 3l el ples 3 (VA) €85 )15 LMy o (59 52 JU5illogun blio Jlou 59 5o
Cug)S adgyhe o) 556 (gl paws 95 S (paly & a2 L (V1) &S Jlosl 1) ()Sae (5958 p8STa> g 038" Laie> oloul>
49 PSlo0 (g boline s 13 )0 (680310l b i ly Julos 903l e (g gl Jeloo g 08 4 S Jlas )5 )13
15 plo] Y5 4503 SPSS 3ol K8

=W

el oad 03 Ui ) Jods jd b Sdges] (63,8 (sla Sig 4 bgrye cleMbl

IMMT

Yay

Sl lgoaidls 13 ol 3901 Sl S Job 13 Sliow Il  SYas — gmas J 58 g a8 Ol gt ¢yl S0d g (gnol




Y ojlowi Y 0,90 Y Fod limnls S99 Swo g dlxo

Lo 52gejl (63,3 slo Sy ) Jgix

Sl ona Ol s
VAVEY/Y (W) e
VAY/SSES/Y (se s0l) 8
VAAYEV/VY (p555) o3
YYAYEYIVE (@royie 3 p)S5hS) o 0398 a3l

— i3 g (P= +/++0 P20 /NA) o8 g 5 ey Jols oS by L ¥ Jgus 50 5ySKe (605l b eyl T ol
—t e 2 Ayt 5 I (b o izmed 2L 29 (s lne sty (igail g 3 (P L EY 7 =4 IY4) 26
s oblias gl (oygasl g 23 P=o/o¥Y 5 (ygasl g )3 P=e/ev) S 0005 g (P 0/ -#) (2)B—dls (P=1/-YA) 3
a Copmd A b Syt (55 0am L5 &S P/ FA) 351 Jsine (2B car ) s el 1 ad ssalie
24 FO agly 3 e b ool lasgls (oilojl sllas a8 sls L ¥ Jgas 55 il jUT ot sl LI e b
5 e b o (oyboline cglis (yg05] i 5D )3 £ woly )3 pwizmen (P=+/+YF) cél LialS gyboline yoboas 905l pu
aS ol Ui ¥ Jgas 3 a8,y uibylg 53Ul gl g8 jiobiae y90il s y> ©olds ol Lol (P=+/+ 1Y) ws osmlive LI i
(P=+1:18) gl it (P=1/++q) oy JBIs (id > (P=2/0FY) o) it (P=2/+4Y) oy opuisds oMae )48
Sl ey STl Jols Muae plo el adl ial38l (ololine Hoboas g0l )3 (P=/+YY) b geo puiSI8 wyg3 o
S35 Joien ool i ) st ol o wxzils 3y 425 b om 2508 53 5 g5 506 sy (2 e o

(P=-/-0)
(sl 9ol 9 e o ls PO o)l Sl ¥ o
n Jols L obe; ogeilom o9l 095 e
(F(1.29),p) (F(1,29),p) (F(1.29),p) (LetSD) (530s£SD)
SINA XY o0y SN YIVY R eq viaY AL /aEAV A AY/SEYT/A e b ol
AFAZSJAY  YWARYANY  QJljd gl
SAVEENN VA & SRYRVN ERNRARY RS 7 WY V) S URRYA S WY/ AL YY) = 2070 SENEN FLE S L VN § el bl
AS[OEND/YA A /VEFY/VY iy b
S¥e FOLXA KNS Tl AVE FEY, SV AYDEVEAY AF/VEYUYY O P S N 18
VEIREOY/OY  YYIARYEA. Qi pd gl
VY KXY, BN K[ AYISY ¥[eN [08 AYDRYE/NY QL /YESVIAA e b JS oyes

AVIVEVEIYE  VEIARSAUNY s b
*Statistical significance (p<0.05), Two-Way Repeated Measures ANOV A, n*: Partial Eta Squared (n?p)

O9eilom 9 Gl o 91} Jade (des s Olpis Y Jgio

n Jelss Ll oles il oselom 093l 09,5 wl;
(F(1,29), (F(1,29),p) (F(1,29), (u5L2SD) (oilsxSD)
P) P)
W ANEY ofe5e XIAY JoYER SIY Y¥aE. /5 /4% /Ay gl apto
/¥ /24 BIVERNEY ey gl
VA VY GIOA [NV VIV o [e5Y XIVA AREVA YIVAE /A Al a s
FIVYEY/FA SNAEY/-0 i

*Statistical significance (p<0.05), Two-Way Repeated Measures ANOVA, 1 Partial Eta Squared (n?p)

Syl Blgoaiild 45 ol (W90l Jw Sy Job 45 Sl @Il SYaae — uas J 5 g Cryu8 Ol oyl K0 g (gumol




G039 SWBagu dhxo ¥ 0,lans VY 0,95 VF oD ylials

(ESD sSobe) oigeilim 9 Ul o S0 plul e (3 €508 Sl ¥ Jgix

n Olej o9elm o9ilote alae
(F(1,29), p)
-y ofe eV ANY YEIVALY/ f YV/V-EVIVY oy opisls
NAYS [OEVE /A PE/OAEY/YA YO/¥\EO/AF oy cpiizas]
s [FFQ ISV YEIFEEENO VY-SV oy cpsSlal
NN NI YY/SYEO/OA Y /EYEFIV oy oyl
NAY) o+ q% VA VW/EVEY/SA VV/EYEY) Y oy WIS is e
AN VAN AW 7AY2 WIVALY/YS VARSI 1 Oy ) LS
NAL o[AE* SN Ya/AvVED/AA YEIYALE/YO ol Cpiizas]
A o[V X VA/VYEF/VF YA/FAEY/A ol puisls
AN <[oYVE X¥[05 VO/YALY/AL WEEEY/VE b o opiSI8 a9
-+ DARZRLS VO/VALE/NY \O/FYEY/ .Y b oo opisd HloM,
*Statistical significance (p<0.05), One-Way Repeated Measures ANOVA, Partial Eta
Squared (n?p)

slopadld (S 5> k2P B gm0 4 e Slg5 oo (ollas (o pe5 Gladeliy 3 €8y 450l (LS pSl gl sloadl
a5 ol ooie M 08 Gl g Slagly ilejl glad alS gy ol dgute 258 SLod il (SHae — pas

.\Jb)f odalin L_;OU{}.; ULJ)N dlo S 0590 )'l wé\f)&.)y Ls").u}) Ry )'l

e 5 Mt o)) Ko 5 528 (1)) Ko 5 Capousl (7))l 5 558 aalllan b 8 i ) o ol @l
adllas gl ©glis 392 gueals (1) hlSan 5 Jljg) 5 (VF) ohlSen 5 55 aslllan b g guuan (F7) (e 5 o875 (1)
o slagdyy g ladiges (SldCumes Olasule (yed JSgp 2 Coli b 4 Wlg oo oy Sllas b 5l
Colos @Mas 5,38 350 p ollas 305 slodolipy oo 5 jl Olalllan STl )08 cla yasls oLyl ol Colie
P OB g 4 e ollad lagnyed aiin Vplxl &S ol (LIS ()Sen g yiuden Bidod Jlie plgieds S
1505 gladllan oMay (YO) Ad ssSgus iy y> Conliiol g ol s @Mae 08 alon 5 lows Sl (slajasls
aS Jbyd 00,8 o i (gdm slroygd jd Cd iy (pl g g o )8 m s drwgl Cge ddel ellai il yed ol L
2 Ok Canl cpl pdliiel a0l o dgcty sIddnly] pasiws (3 pod g 45 b (gilulyg 0 el wile () bb S > slaclge
sl pSme ()38 ly (8l g2 35 508 ] 53 LIS o s Calty €08 dnasg dige 3 1y (SlST A po dus (Bj0el Jsbo
il sy (58 0p3d cul 5l BT bty o 1> (oles 5 35500 plals g Al 508l ] by b ¢

(77) 80 455 gl 1y o lejn 5 038" o3lisal Gllos (slaceygolo sl

Iy &S oml g asVlh @)a8 ( BLal i3y aoliys S5 ol pondy olls o yod dtam YF a5 0 lis S8 adllae S0 Aiins )
5 Bl ld b (s ped doliy G 5l o addllae MBSy (Buins oyl &S Cawloy] phe A5 Lol famd o il 2> B jsbody
8 jl Ylois! caslllas oo 0 @8 gla et s jholiee dguy (V) 29 03,8 edlatwl el odle slacyled LS > 8L

8 sl s clog )il 5 b Bas )08 L33l ey adgl dnle )3 ol 48,5 Lt Lol (S5elos 30d punsilSo

Yar

Sl lgoaidls 13 ol 3901 Sl S Job 13 Sliow Il  SYas — gmas J 58 g a8 Ol gt ¢yl S0d g (gnol




Y 0,lowd VY 2,93 N Fed bl

S35 Jool ol S (oo bl |y (B yiymle (sl o5V S yoee 03,08 Sl yed pglis (1Y) CMAe oo ol 8]
b guor gladlllas ) Ll (o )3 (A) 2980 (e (B9 pmle o ot 3L Jlosol & ooy 5 s Sl pod 1359
M )18 3eup e 2 peiions (50 oollas hjael loj e Ll a8 wals oLl (YA) ), g S pols adllae
Sy 5 SIS Jole ety IS 5 ine i iy iy Sllan (s €5 2 0gdle (1) ¥+) 3,8 L
lian ¥ o5 aolipy S il o pollss oy j 48 Vo jouis b (laalllas 5 Jlio lgicas (Y FY) w103, ST baguul I
Oliz yo3 (0l &7 (225 09)5 D gz 3115 3 Sdos 5 (s o (S 2 5I0LE sl (595 (58 oy g (ol Jolid
5 amdg ol ) (6 pSenin dgu 153,50 JWid |y (e3ST Jgome 4ol Lo a5 J S 09,5 b dunlie ;5 wisls plosl |,
G FAedtn jobdy Il polaw g9y aawss Glojed Ay L adlas ol (FF) Lol L 35 5l ¢l Junte Ldos >

i o Gills 40y i Gl o bl (gilwands by GMae— wae piaew B8 yleio (ollas Sl pod 4y G

o> 5 Pl S seie olaid] el sladeby dal ol i plaie (S cullad a8 Wiles S Wb odsie Sliiss
GHas— o ©59oll Sl ) (U Sl 5ol (FY0) 2350 )16 53 (pl S50 g WlsH oo 53 (Sos
Sl Sbul b poladl (S Bun (o (o> phie (S Clld Bl ()0 (e wlaw Shmstodlg)s SRl g
okl lagSll iloaiay 4 alp (ol Dgde e Sead 5 e 3)lg)ad Clld gy cage ggite S
sologl o M s Sl i) acoles ) 5 ol Y] 4 SMae claguly €83 5 cs pus Liil3il coMas
Sl dgse 4 i Wi o Cunl lolge 5l 55 (gl iy Sllanil 5 JLalowlsSis )5S (gl s 500 09Ms s (P4 FA)
A s gl g b e Jade )3 (os (po (gw)p & JHlSed g (hozme 35 (D7) 398 (ollas iy yod JLid & (fmidy
oS Ol yo diam Al s alolB des o ialS o )Ken g (gheze dalllas > d ST .S by ollas @l ped dian
o Syl & gy @it & amd e ol ol addlae claassly (0)) 1 sanlis Sius 45l cov Vil
by ol e it g s o8 ol o] S 9050 (o (b BB 35 5o Slaog> | g s

A Oglite gy (poje slayltd

M (gl boziild (po )3 pow 9 ped (Jol Jlo 0 Lgs Jol a8 oy lis o, g oly 0K gl (glaslllas )
Obgmdils 1535 b1y Jols g (o (e b L ye Ol pod 39000 ploxil lgs oo Jloinl Y5 J155105 50080 b (blae
P g os o Dlijad 4 yiaS g Wi (Sola pimed g (Jeldiol g ()15 Sloped gd Jghdie yidn (5]
o5 4SlosTj aly Jo15 s5ize Jlse 1 (S Slgicom il 3855 5 5 5 b S i e slbodi S )3 Spste o0
Olnl el (Sao oy 5 9l b @e o (S lagpliel 9 2,55k (Sialen 5 5 398 L day (5> 0255
JrS g Pl Labs «Slatas 3,509, (bl (OY) W8k baye (5> 0y pulipes )3 058 Sgupe b Wl e ol
Siloa S ahojls oy Sl b ol el (Sl SMae g as il o YA 5 Ly 5)Sen ax oly
Sk SMae olSiwd (lojed g 29 S pd e yddy 2,8 lad CuaBge U Cuwl 30 y9)d 5 base j s SleMb| 5.8
odiS Kalon Obi.cdg s g d}g)"’ (HAE s ¢ pSRed a8 _\Jy ols bhas L;l)g Psods 9 cuwlio slagnly J.3|9;'4
2 hes o dands b ollas il pod duy oo Hlaidy dadye sbaaidl 4 dngi b diwly () 50 A8 o Jos elay ] Lo

(07) 33,5 Jobs 35100 4 e 550 Jole S, o M5im (SlSn (sl o5 S o5 Alenges b o 5 ko

Syl Blgoaiild 45 ol (W90l Jw Sy Job 45 Sl @Il SYaae — uas J 5 g Cryu8 Ol oyl K0 g (gumol

60309 SWBagu dhxo



G039 SWBagu dhxo ¥ 0,lans VY 0,95 VF oD ylials

el 9,578, Ls] )I.\f)»b Jelge (3 JolS JiS oKl piae 5 J S 09,5 355 & ylg5 oo ddlllan pl (slacudgize dlos |
b ladye o Glpus o Slows Eob aile Jalge 15 by Coms ollas L;Lau:;,yi & Té)w Iy oddosalive il puss o5 o
>hb b o] sl imgs plol  wlol en il sl (S Caol (Ses 35 ewy doby 5l z)B slaculd o

g o0 Moy Sdedidly (6K (slooygd g JyS 09,5 ¢ Jobo

2 (5 45 4G

SMas— ac 3,Sles S claasls i)y ollss bi9el Jlo Sy jlokine 5 ooyl onims Lis ddlllae opl zols
e gl 50 0394 ondodnlive (cladgwy (sl (6ymdl Hbezedily 0 SMae )08 5 Ldes Gus CEd Loy Jol dles
Olyeds Bl o adl pl aad o s SMae— uae lag)B5lo sbul o 1) ol soite g 03yid Sl ped Cuonl

258 518 edlitul 3)90 (o559 9 (olla Slacumen ;D die (G ped ladsliy (b sl sl
S5 5wl

los o St 60,8 S b gy cnl 2 &S ey sl Sgejl oles ] Alie cpl B
ST laYo

o5y GUS Jgo! 5 (59

g )b Lingk 5 bles g 5 zdls ojlal (EASES 1 ol ond culey lin ol 3 ol bty (ST Jguo!
A Ay oS5 d.JLo)m Lh:‘_'ﬂ SleMb 9 Bdgs by Ng, ul.:)> 5 ulf.\....fg,.f)w dod pimed

Sb o

03,55 €3 it g o > Shapleflr ] e KaS G ingh o
OB M g5 <5 Lo

Blazls &S e dlie 45 5 (oluns ooy B diumg) datd

oo

Sl lgoaidls 13 ol 3901 Sl S Job 13 Sliow Il  SYas — gmas J 58 g a8 Ol gt ¢yl S0d g (gnol

Yas




Y ojlowi Y 0,90 Y Fod limnls S99 Swo g dlxo

Reference

1. Frehner C, Senn H. Juvenile obesity and fitness for military service. Schweizerische Medizinische Wochenschrift.
1988;118(40):1427-36.

2. Giles GE, Hasselquist L, Caruso CM, Eddy MD. Load carriage and physical exertion influence cognitive control in
military  scenarios.  Medicine &  Science in  Sports &  Exercise.  2019;51(12):2540-6.
[DOI:10.1249/MSS.0000000000002085]

3. Pihlainen K, Santtila M, Vasankari T, H&kkinen K, Kyréldinen H. Evaluation of occupational physical load during
6-month international crisis management operation. International Journal of Occupational Medicine and
Environmental Health. 2017;31(2):185-97. [DOI:10.13075/ijomeh.1896.01048]

4. Vaara JP, Groeller H, Drain J, Kyr6ldinen H, Pihlainen K, Ojanen T, et al. Physical training considerations for
optimizing performance in essential military tasks. European Journal of Sport Science. 2022;22(1):43-57.
[DOI:10.1080/17461391.2021.1930193]

5. Banka A, Bussmann M. Uncomfortable neighbors: NATO, Russia and the shifting logic of military exercises in the
Baltics. Defence Studies. 2023;23(1):1-24. [DOI:10.1080/14702436.2022.2089657]

6. Ager AL, Roy J-S, Gamache F, Hébert LJ. The effectiveness of an upper extremity neuromuscular training program
on the shoulder function of military members with a rotator cuff tendinopathy: a pilot randomized controlled trial.
Military Medicine. 2019;184(5-6):€385-€93. [DOI:10.1093/milmed/usy294]

7. Gepner Y, Hoffman J, Hoffman M, Zelicha H, Cohen H, Ostfeld I. Association between circulating inflammatory
markers and marksmanship following intense military training. BMJ Military Health. 2019;165(6):391-4.
[DOI:10.1136/jramc-2018-001084]

8. Martin K, Périard J, Rattray B, Pyne DB. Physiological factors which influence cognitive performance in military
personnel. Human Factors. 2020;62(1):93-123. [DOI:10.1177/0018720819841757]

9. Bustamante-Sanchez A, Tornero-Aguilera JF, Fernandez-Elias VE, Hormefio-Holgado AJ, Dalamitros AA,
Clemente-Suérez VJ. Effect of stress on autonomic and cardiovascular systems in military population: a
systematic review. Cardiology Research and Practice. 2020;2020(1):7986249. [DOI:10.1155/2020/7986249]

10. Radzak KN, Sedory EJ, Hooper M, Kasamatsu TM. Defining athletic training in the military setting: a survey
investigation into professional characteristics, preparation, and barriers in clinical practice. Journal of Athletic
Training. 2020;55(5):522-31. [DOI:10.4085/1062-6050-213-19]

11. Smith C, Doma K, Heilbronn B, Leicht A. Effect of exercise training programs on physical fitness domains in
military personnel: a systematic review and meta-analysis. Military Medicine. 2022;187(9-10):1065-73.
[DOI:10.1093/milmed/usac040]

12. Margolis LM, Murphy NE, Martini S, Spitz MG, Thrane I, McGraw SM, et al. Effects of winter military training
on energy balance, whole-body protein balance, muscle damage, soreness, and physical performance. Applied
Physiology, Nutrition, and Metabolism. 2014;39(12):1395-401. [DOI:10.1139/apnm-2014-0212]

13. Harman EA, Gutekunst DJ, Frykman PN, Nindl BC, Alemany JA, Mello RP, et al. Effects of two different eight-

week training programs on military physical performance. The Journal of Strength & Conditioning Research.
2008;22(2):524-34. [DOI:10.1519/JSC.0b013e31816347h6]

Syl Blgoaiild 45 ol (W90l Jw Sy Job 45 Sl @Il SYaae — uas J 5 g Cryu8 Ol oyl K0 g (gumol



https://doi.org/10.1249/MSS.0000000000002085
https://doi.org/10.13075/ijomeh.1896.01048
https://doi.org/10.1080/17461391.2021.1930193
https://doi.org/10.1080/14702436.2022.2089657
https://doi.org/10.1093/milmed/usy294
https://doi.org/10.1136/jramc-2018-001084
https://doi.org/10.1177/0018720819841757
https://doi.org/10.1155/2020/7986249
https://doi.org/10.4085/1062-6050-213-19
https://doi.org/10.1093/milmed/usac040
https://doi.org/10.1139/apnm-2014-0212
https://doi.org/10.1519/JSC.0b013e31816347b6

9109 Swlega dlome ¥ oyloud VY 0,59 VFod oybiansl
14. Omidi H, Sabzevari Rad R, Ghorbani M. Biomechanical changes of the knee during jump-landing tasks: a

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

longitudinal study of military cadets at Imam Ali (AS) University. Journal of Sport Biomechanics.
2026;11(4):424-37. [DOI:10.61882/JSportBiomech.11.4.424]

Alvani E, Shirvani H, Shamsoddini A. Neuromuscular exercises on pain intensity, functional disability,
proprioception, and balance of military personnel with chronic low back pain. The Journal of the Canadian
Chiropractic Association. 2021;65(2):193-206.

Orellana KV, Vasquez ML, Rebolledo GM, Mufioz EEG. Efectos de un entrenamiento neuromuscular sobre el
equilibrio postural dinamico y propiocepcion en basquetbolistas juveniles con inestabilidad funcional de tobillo.
Retos: Nuevas Tendencias en Educacion Fisica, Deporte y Recreacion. 2022;(44):1104-12.
[DOI:10.47197/retos.v44i0.91257]

Roshandel Hesari A, Aoshandel Hesari A, Mohagheghi Pirshahid A. The effect of eight weeks training in shallow
water on static balance of military with knee injuries. Journal of Sport Biomechanics. 2022;7(4):260-9.
[DOI:10.32598/biomechanics.7.4.319.1]

de la Motte SJ, Gribbin TC, Lisman P, Murphy K, Deuster PA. Systematic review of the association between
physical fitness and musculoskeletal injury risk: Part 2-muscular endurance and muscular strength. The Journal
of Strength & Conditioning Research. 2017;31(11):3218-34. [DOI:10.1519/JSC.0000000000002174]

Murayama K, Usami S, Sakaki M. Summary-statistics-based power analysis: a new and practical method to
determine sample size for mixed-effects modeling. Psychological Methods. 2022;27(6):1014.
[DOI:10.1037/met0000330]

Rashvand M, Shamlou Kazemi S, Hemati Afif A. Effects of combined exercises and vitamin D supplementation on
serum levels of alkaline phosphatase in elderly women. Iranian Journal of Ageing. 2025;19(4):590-603.
[DOI:10.32598/sija.2024.3806.1]

Ghorbani M, Shamloo Kazemi A, Babakhani F. The effect of fatigue on the time to stability in jumping and landing
in football players who have undergone anterior cruciate ligament reconstruction. Journal of Rehabilitation
Sciences & Research. 2022;9(4):167-72.

Rodriguez-Lorenzo L, Fernandez-del-Olmo M, Sanchez-Molina JA, Martin-Acero R. Role of vertical jumps and
anthropometric variables in maximal kicking ball velocities in elite soccer players. Journal of Human Kinetics.
2016;53:143-154. [DOI:10.1515/hukin-2016-0018]

Ness BM, Albright J, Ehlers B, Glasoe T, Selby S, Zimney K, et al. The influence of center line width during the
crossover hop test. Physical Therapy in Sport. 2020;46:63-9. [DOI:10.1016/j.ptsp.2020.08.005]

Rodrigo T, Hislop A, O'Leary SP, Window PJ. The reliability of goniometric measurement of frontal knee alignment
in standing in people with knee osteoarthritis: a pilot study. Journal of Musculoskeletal Surgery and Research.
2025;9(2):260-5. [DOI:10.25259/JMSR_502_2024]

Negrete R, Simms S, Gross J, Rabello LN, Hixon M, Zeini IM, et al. The test re-test reliability of a novel single leg
hop test (T-drill hop test). International Journal of Sports Physical Therapy. 2021;16(3):724-731.
[DOI:10.26603/001¢.23677]

Kendall F, McCreary E, Provance P. Muscles, testing and function. Medicine and Science in Sports and Exercise.
1994;26(8):1070. [DOI:10.1249/00005768-199408000-00023]

Sl lgoaidls 13 ol 3901 Sl S Job 13 Sliow Il  SYas — gmas J 58 g a8 Ol gt ¢yl S0d g (gnol

YaA



https://doi.org/10.61882/JSportBiomech.11.4.424
https://doi.org/10.47197/retos.v44i0.91257
https://doi.org/10.32598/biomechanics.7.4.319.1
https://doi.org/10.1519/JSC.0000000000002174
https://doi.org/10.1037/met0000330
https://doi.org/10.32598/sija.2024.3806.1
https://doi.org/10.1515/hukin-2016-0018
https://doi.org/10.1016/j.ptsp.2020.08.005
https://doi.org/10.25259/JMSR_502_2024
https://doi.org/10.26603/001c.23677
https://doi.org/10.1249/00005768-199408000-00023

Y ojlowi Y 0,90 Y Fod limnls S99 Swo g dlxo

27. Pasco JA, Stuart AL, Holloway-Kew KL, Tembo MC, Sui SX, Anderson KB, et al. Lower-limb muscle strength:
normative data from an observational population-based study. BMC Musculoskeletal Disorders. 2020;21(1):89.
[DOI:10.1186/512891-020-3098-7]

28. Oliver GD, Plummer HA, Washington JK, Weimar WH, Brambeck A. Effects of game performance on softball
pitchers and catchers. The Journal of Strength & Conditioning Research. 2019;33(2):466-73.
[DOI:10.1519/JSC.0000000000001848]

29. Navacchia A, Ueno R, Ford KR, DiCesare CA, Myer GD, Hewett TE. EMG-informed musculoskeletal modeling to
estimate realistic knee anterior shear force during drop vertical jump in female athletes. Annals of Biomedical
Engineering. 2019;47(12):2416-30. [DOI:10.1007/s10439-019-02318-w]

30. Coge M, Neiva HP, Pereira A, Fail L, Ribeiro B, Esteves D. Effects of 34 weeks of military service on body
composition and physical fitness in military cadets of Angola. Journal of Functional Morphology and
Kinesiology. 2024;9(3):111. [DOI:10.3390/jfmk9030111]

31. Santtila M, Kyrdldinen H, Hakkinen K. Changes in maximal and explosive strength, electromyography, and muscle
thickness of lower and upper extremities induced by combined strength and endurance training in soldiers. The
Journal of Strength & Conditioning Research. 2009;23(4):1300-8. [DOI:10.1519/JSC.0b013e3181a884hc]

32. Kraemer WJ, Vescovi JD, Volek JS, Nindl BC, Newton RU, Patton JF, et al. Effects of concurrent resistance and
aerobic training on load-bearing performance and the Army physical fitness test. Military Medicine.
2004;169(12):994-9. [DOI:10.7205/MILMED.169.12.994]

33. Groeller H, Burley S, Orchard P, Sampson JA, Billing DC, Linnane D. How effective is initial military-specific
training in the development of physical performance of soldiers? The Journal of Strength & Conditioning
Research. 2015;29:5158-S62. [DOI:10.1519/JSC.0000000000001066]

34. Rosendal L, Langberg H, Skov-Jensen A, Kjeer M. Incidence of injury and physical performance adaptations during
military training. Clinical Journal of Sport Medicine. 2003;13(3):157-63. [DOI:10.1097/00042752-200305000-
00006]

35. Hofstetter M-C, Méder U, Wyss T. Effects of a 7-week outdoor circuit training program on Swiss Army recruits.
The Journal of Strength & Conditioning Research. 2012;26(12):3418-25. [DOI:10.1519/JSC.0b013e318245bebe]

36. Aleksandr R, Serhii R, Viktor R, Aleksandr B, Vitalii K, Vyacheslav A, et al. Research on the organism response
of reconnaissance officers on the specific load of military exercises. Journal of Physical Education and Sport.
2016;16(1):132-139.

37. Fyfe JJ, Hamilton DL. Spinal cord-level adaptations to resistance training: the'backbone'of early strength gains?
Journal of Physiology. 2019;597(11). [DOI:10.1113/JP277893]

38. Keefe G, Wright C. An intricate balance of muscle damage and protein synthesis: the key players in skeletal muscle
hypertrophy  following resistance training. The Journal of Physiology. 2016;594(24):7157.
[DOI:10.1113/3P273235]

39. Legg SJ, Duggan A. The effects of basic training on aerobic fitness and muscular strength and endurance of British
Army recruits. Ergonomics. 1996;39(12):1403-18. [DOI:10.1080/00140139608964560]

40. O'Bryan SJ, Giuliano C, Woessner MN, Vogrin S, Smith C, Duque G, et al. Progressive resistance training for

concomitant increases in muscle strength and bone mineral density in older adults: a systematic review and meta-
analysis. Sports Medicine. 2022;52(8):1939-60. [DOI:10.1007/s40279-022-01675-2]

Syl Blgoaiild 45 ol (W90l Jw Sy Job 45 Sl @Il SYaae — uas J 5 g Cryu8 Ol oyl K0 g (gumol



https://doi.org/10.1186/s12891-020-3098-7
https://doi.org/10.1519/JSC.0000000000001848
https://doi.org/10.1007/s10439-019-02318-w
https://doi.org/10.3390/jfmk9030111
https://doi.org/10.1519/JSC.0b013e3181a884bc
https://doi.org/10.7205/MILMED.169.12.994
https://doi.org/10.1519/JSC.0000000000001066
https://doi.org/10.1097/00042752-200305000-00006
https://doi.org/10.1097/00042752-200305000-00006
https://doi.org/10.1519/JSC.0b013e318245bebe
https://doi.org/10.1113/JP277893
https://doi.org/10.1113/JP273235
https://doi.org/10.1080/00140139608964560
https://doi.org/10.1007/s40279-022-01675-2

G039 SWBagu dhxo ¥ 0,lans VY 0,95 VF oD ylials

41. Morton RW, Murphy KT, McKellar SR, Schoenfeld BJ, Henselmans M, Helms E, et al. A systematic review, meta-
analysis and meta-regression of the effect of protein supplementation on resistance training-induced gains in
muscle mass and strength in healthy adults. British Journal of Sports Medicine. 2018;52(6):376-84.
[DOI:10.1136/bjsports-2017-097608]

42. Yavnai N, Bar-Sela S, Pantanowitz M, Funk S, Waddington G, Simchas L, et al. Incidence of injuries and factors
related to injuries in combat soldiers. BMJ Military Health. 2021;167(6):418-23. [DOI:10.1136/jramc-2019-
001312]

43. Steinberg N, Bar-Sela S, Moran U, Pantanowitz M, Waddington G, Adams R, et al. Injury prevention exercises for
reduced incidence of injuries in combat soldiers. The Journal of Strength & Conditioning Research.
2021;35(11):3128-38. [DOI:10.1519/JSC.0000000000004053]

44. Kounalakis S, Karagiannis A, Kostoulas I. Balance training and shooting performance: the role of load and the
unstable surface. Journal of Functional Morphology and Kinesiology. 2024;9(1):17. [DOI:10.3390/jfmk9010017]

45. Thompson KR, Mikesky AE, Bahamonde RE, Burr DB. Effects of physical training on proprioception in older
women. J Musculoskelet Neuronal Interact. 2003;3(3):223-31.

46. Lauersen JB, Bertelsen DM, Andersen LB. The effectiveness of exercise interventions to prevent sports injuries: a
systematic review and meta-analysis of randomised controlled trials. British Journal of Sports Medicine.
2014;48(11):871-7. [DOI:10.1136/bjsports-2013-092538]

47. Zhang Y, Smeets JB, Brenner E, Verschueren S, Duysens J. Effects of ageing on responses to stepping-target
displacements during walking. European Journal of Applied Physiology. 2021;121(1):127-40.
[DOI:10.1007/s00421-020-04504-4]

48. Cooper Ci, Moon HY, Van Praag H. On the run for hippocampal plasticity. Cold Spring Harbor Perspectives in
Medicine. 2018;8(4):a029736. [DOI:10.1101/cshperspect.a029736]

49. Liang J, Wang H, Zeng Y, Qu Y, Liu Q, Zhao F, et al. Physical exercise promotes brain remodeling by regulating
epigenetics, neuroplasticity and neurotrophins. Reviews in the Neurosciences. 2021;32(6):615-29.
[DOI:10.1515/revneuro-2020-0099]

50. Huang Z, Zhang Y, Zhou R, Yang L, Pan H. Lactate as potential mediators for exercise-induced positive effects on
neuroplasticity — and  cerebrovascular  plasticity.  Frontiers in  Physiology.  2021;12:656455.
[DOI:10.3389/fphys.2021.656455]

51. Mohammadi F, Azma K, Naseh I, Emadifard R, Etemadi Y. Military exercises, knee and ankle joint position sense,
and injury in male conscripts: a pilot study. Journal of Athletic Training. 2013;48(6):790-6. [DOI:10.4085/1062-
6050-48.3.06]

52. Shakibirad A, Babagoltabar Samakoush H, Jalili R. Comparison of physical performance related to the health of
students of Imam Ali University at different levels of education. Military Management Quarterly.

2025;24(96):143-73.

53. Moon D, Jung J. Effect of incorporating short-foot exercises in the balance rehabilitation of flat foot: a randomized
controlled trial. Healthcare. 2021;9(10):1358. [DOI:10.3390/healthcare9101358]

Sl lgoaidls 13 ol 3901 Sl S Job 13 Sliow Il  SYas — gmas J 58 g a8 Ol gt ¢yl S0d g (gnol



https://doi.org/10.1136/bjsports-2017-097608
https://doi.org/10.1136/jramc-2019-001312
https://doi.org/10.1136/jramc-2019-001312
https://doi.org/10.1519/JSC.0000000000004053
https://doi.org/10.3390/jfmk9010017
https://doi.org/10.1136/bjsports-2013-092538
https://doi.org/10.1007/s00421-020-04504-4
https://doi.org/10.1101/cshperspect.a029736
https://doi.org/10.1515/revneuro-2020-0099
https://doi.org/10.3389/fphys.2021.656455
https://doi.org/10.4085/1062-6050-48.3.06
https://doi.org/10.4085/1062-6050-48.3.06
https://doi.org/10.3390/healthcare9101358

