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Abstract

This study investigated the problems of Korean female combat uniforms and collected primary data for de-
veloping new combat uniforms with improved functionality. We analyzed fit and motion suitability by adminis-
tering a questionnaire evaluating the current uniforms to 20 Korean female soldiers. The evaluation of fit suit-
ability found that satisfaction with the combat uniforms was generally high. However, short sleeve length, large
wrist circumference, small hip circumference, large ankle circumference, and low crotch height were dis-
comfort factors. In the evaluation of motion suitability, dissatisfaction was found with the sleeve circum-
ference, elbow circumference, armhole circumference, knee crease and crotch height, and back waist height
during motion. Therefore, it is necessary to establish a more segmented size system that suits the physique of
current female soldiers and to devise appropriate solutions for improving motion suitability. This study is
meaningful for its evaluation of the current combat uniform of female soldiers, and it is expected to serve as a
reference for the future development of military combat uniforms for this group.
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1 AT 2021 ofl = o ZHE H]E0] 8.1%, 2022
= F 8.8%7HA] F7FSF AL TR, AL AFR
A %) A 9)of] th 3t of 7 BA 4L H A5}, & o]
TEOR AEHE T4 2 A7 & 1
Asto] o= A glo] A Rl = g 223 A g
2 A A 3}4 tH(Han & Han, 2019a; Park, 2018). o] 2] 3t
of it gt B g F7} A= S Ao
o2 Y A Y] F AR fhAa et BRI T, of
Ao AR g 5 ] o Y e
Tt A EE Aoz o E th(Lee, 2022).
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0122 MEE0 X4+ ! s&XstY 8@}
2t -2 T2 g AT Y FEE 8 FEE S ol s zh=ofof shaL, T Al of| L7 Aol
W& 7oketal, Htah e bR A A W Al = AE o Al Ego 2R o] glom, ot &
£ Adste] &g staL Qlok Bntofy e, 7] & of i d A E A 4 =S He S iEAES A
27N Aol A e S S 2 A AL 9 Sofjof Rtk &, Sk ot FE A4S 913 AAF
ZoAe FasHA sk itk 2y A7 S 9 oA o7 ARE /S AEY ARG HEY F
o A2 gl A = vk o Blsf of = Bl 7 Q1 Aol 2k oy el Yozt e S0 & 932 1l
ek NS A e 2 wuRk A olk &3t 109 Az A Y AR Y A s A= FEE0
W 7R = gt} of o] AIA A Aol & ALeEHA] Z e E 4= Q= A A ofof gttt o] & 7 A 81
Wi FEOR A ES AFTRAL, = QS At ARt A7 ZES] o] Foj Aof sk, TR E A1E A
A=A, F2E oA, 2RI A ol ek =1t Fuol /N E AL HgE o] HE AF7HA AdE
Zo] Zich whebA] SR = 2014~2017d MRS 2} o2 e AR Bt 248 e Bl of v
A7 of Aokt Wk Aol ol ofu] A Ay hof| et A= A9l gle Holth
A& Fal o2& 91e Al WEESU T - 9 ojof & Ao A= A A+ HAE FH HAFEE
) 0] %) 54| 7, %] 9 s -2 kst 31(Han & o] 24> 9 FAHH A ol Wit F-g WIS A5}
Han, 2019b), 2011~2012'd TI7Fg-814 of 3 M =5 7Y EWHE 219 WA 8t AFRES &4 skaLAL sFA T
AR S Sl ot A8 AFEEY X 4= Al A 2 s © ol Tl FA U8 B AT AEA o] 3t
= AAIst AA7FA] -85 3L ek ey 10993 Ax AFEEINE A S-S Folofst=712 a5
A A YE AEE xfo] = A o AAE AF X4 sporatia ahelch
- Apo] 2 31 2] of(Size Korea) ol 4] 2HIE3H A 87} 21
A 2] 4= 2 AHKorea Agency for Technolgoy and Standards I1. 914 e
[KATS], 2020) H 314 o] 3= of 4] H <t d| o] ¥ o} &
= AA F-9foll A Zpo] 7t = Aoz SRl E ik 1L L oA A HEX Y
2 8 F§ of AREE N +A A 524
Aol EAI7F ARSI )AL, A& 0 &2 R Abo] 2 Aol = 28 7S A A7) 913 IRB 5
2 A AR T E0] R 7E T gl AAolthLee &  1(202203-8B-027-01)& ¥Gkon], A Fholo] o]
Lee, 2023). £, chofat 2 w25 3 A lg A4 o ] A A Shglch W H A Al AR
o Vg 7lo] i AERLS BE SAMAA B 4SS Agetn §48Y, AAAE 5 R A
Mo MFHW ARG FABA DL U EAAN G F EUL 35 o4 AW ABAE HAFAG ®
LepApgo| FEOF A, WL MERF /M T, A 8% 2 QA X R AKKATS, 2020)9] 20t
Ll 7]7F 2H-&-5k= ofo] |l o] tH(Kim et al., 2016; Lee, o/ Bt EHAL Qo S ek 20782 e
2012). 2 B2 5 7 A 913 O] 5 A A E vh st 2 5tem, ot AlA| X 4+= <Table 1>3} 2Lt
7] 18l A = AT Eo] S22 Jjd oo gt A& 2AA= A3 5H(Choi et al., 2003; Han &
AEELO WO 70| QL= EfE o2 R} Han, 2019a; Han & Han, 2019b; Kim et al., 2016; Lee,
19 A& UEb = 2 A QL o) &0l 7] uf el 2012)5 Bt &= AHHA AR, 22, S A S
Table 1. Bodily measurement of female participants in their 20s (Participants vs. KATS, 2021)
Height Weight Chest cir. Waist cir. Hip cir.
(cm) (kg) (cm) (cm) (cm)
Mean(SD)
KATS (2020) 161.9(5.2) 56.2(9.2) 86.4(7.8) 73.4(7.8) 95.3(8.4)
Participants 163.9(4.0) 56.7(5.8) 86.5(4.7) 72.1(5.4) 94.7(7.2)

* cir.: circumference
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B EFow FASArh dubE AL Agsle Aot sol@) ReP o o RoA gom, A
A8 Fo) 25, 5o 24, A%, ArhsE, o) o] Gk APA§ AR SN T A Y 15 7}
E9), JgolEd 2 % 6FE, ALHTS 4o A W91, A7re] A Eelo e 9} o] o] E,
Al o], 2mfj Ao, k&, F&, 7HE=d 5 T 245 S E 2ol 2E 100% 2 T/ = At Aol(=HZ)
(Table 3), 52T L Ak 523} A% 52 Bl o) A4, 7h% FE T} 912 Tol YA Y Friu 7 R
% 3035 (Table 4)°] 21tk £]o} 93, B 291 ol A A& 4 e W 2t
ojw, grojy}E T o A'E et Fej7} frk o]
2. %8 g} o, kol & 2| w2} Wl 2 2 7} AF-5 ek g, Aol
AR FlRol= A FHE T A 9=
2 Ato] Frof Rt W HA18] 75% A =7 7k vk o] (action pleats)7} Q13U Th. 3HH, 19| (M =)= 3] 2] Alo]
2 Eole] Ao W ) *db:} ARRSAE =9 Aol =, o] 2o 22 £ A4 % 67
ShaL Qlekar Sk it whebA AA| of oAl B o] Y7t Qlat, grol g A3 of - Eo] AHE-E| Gl
He AR Eo gzhz 44 7S go) AR R o} & 2ok & Afo| B mRMER A 25 82 &
Al 7120 = 718 AA A 4=(7], 7k EE, sl e E 2 Sl A s] 35k, 75 - ole HE Y 4
g, deelE=aE é shaL, St A Ao ARE ol A&stA 535171 Q18 -5 (& 2) T H
2|42 3E(KDS 0000-3002)0] A A€ 255 el & 3 HAA A2k gk AE B o) vf Wk
A Afo] 2.9] & WEE-G A Foko] 2+ 57} A e 2 T eo] b R AE of 9, ulA]
2 AABITE ofn, Aol A ABF AEEE T e] Weke 29 To] Y F o] 9o] o B o] g3 &
HRo) Eg wloh §3 A oo 2 RE olgt A wjehube) Wekg 2ol Fe ek A AEE 4
o]giek. oje} 510 o] Tl W2} o] T B FEAHA B
M52 g3k SR T B A BgT EA of FE 2 o9t
P HRELE <Table 2>0) 4 W whe} Zo], 42| 24 H7He Y-S Eol7) H8) AT )9,
Table 2. Current Korean combat uniform
Front Back
1
Jacket
] rom fe=—=i=
Ly b | (= | =3
Loy |
i M
‘I | || ‘)
| |‘ | I| l' }, 1‘
Pants ) |
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9] 5ol Wt AREA QL 82 AP T T A A
StETh 22 a 4 AR5 A5k & Agehe AR
I sUstES HefjAlof, WE, tAE b, RS
stel, e 2okg wE AN A B 1A A
O AW, AeHddE Ae 7 S wAIs
oFu} Hof v A 2H4l Q] m&e W Hrlkslgich 24
34 B 712 <Table 3>0| A] B1= u}9} Zho] AF
o] 15812, 5}0] 98} o 2 LA T, 7} 3F o
3 5% Bl AE A& Prietw = 519t o|u, Zo]

o 3zol, of frapol Aevtel e 139 oh - 1A
orch, 24 ‘™A Y, 3y ‘HEo|Ly, 44 c1g
oF, 54 o9 LTk Fol 4 AEshela, 1972
& MeEst 29, BHE ALl sl 7412
N&alEe sl AY 4L 25°C, 50% RH,
0.2m/sE A8t == 5F AT

Z 22342 A3 A SH(Han & Han, 2019a; Han &
Han, 2019b; Lee, 2012) & E| & A Lt 527 A
FEA $A F b2 Rste] Brpskelet o), B
e 7)E Aok QrEA fAsHE Ro] HeH
olet wekslo] IR AHGIYT A FAL
<Table 4>} o] 2079 T2} o &2 2 3%
_‘137H JJ—J}Eﬁ EX]— ?ﬂ—E 77H E.E_L]-E‘i

pul [

270, o] ol oA 5 8/ = Al ekeke] 4

]OE

El
=
[

J_‘N_, ol-ﬂ
QL ool 2 J
2 A1 otk

GXE-o) YA, e F-FTS S de= e
T 4712 0] AL 2K A A A7), o] H 7|, D=2}
EEH]—X—] oﬁ_ii)oi% 107]-1] %;—{—.]'Q.E:IL 5"5
S tH(Table 5). H7te 528 S22 5 5

g AE A== P75 5T ]EH 13 - =
@stey, 27 gy, 33 <mEolrh, 43 ‘Hs}
op, 57 w9 WItTh gom, o) BHsiTh o) B
AP & AL o, 7L o] $-E W} LA H o A
=35 ok 3ith

3. A E BN

e

SHE 2E dolE o] B4 42 SPSS 260 Sta-
tistics(IBM, New York, USA):L2 13 9] 7| 2 EA&E
0] 8-5lo] 2829 Ut EA I 7} gFo) o3 dl
w20l HAES Ha|etd T, 2AdgT T2
A B7F ol deiA= B H 22ua 2s

A A B A

. i+ 1}

ok A5 EH S22 67HA1 9 A F2HA A DA 7]- A AL AFE 282 AA ] 542 <Table
U AW B G N BER BELAGY 63 DUk A 1L 161160 U317} 159
o] &)1 & o] Fal7], SRER-OI AH, S (75.0%)0% 7} & BES GEPIL, 155-160 n
Table 3. Fit suitability evaluation items
No. Evaluation items No. Evaluation items
1 Total length 9 Sleeve opening circumference
2 Sleeve length 10 Armbhole
3 Neck circumference 11 Front across
Tacket 4 Chest circumference 12 Back across
5 Waist circumference 13 Shoulder point to point
6 Hem circumference 14 Collar height
7 Elbow circumference 15 Total fit
8 Bicep circumference
1 Total circumference 6 Calf circumference
2 Waist circumference 7 Leg opening circumference
Pants 3 Hip circumference 8 Crotch height
4 Thigh circumference 9 Total fit
5 Knee circumference
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st=0|z8t 3l X
Table 4. Motion suitability evaluation items (general motion)
Item No. Item
1 Horizontal shoulder
abduction 90°

Neck flexion/extension

Arm
Neck horizontal rotation 12 Put hand in the sleeve pocket
3 13 Leg forward 90°
4 Torso flexion 14 Leg sideways 90°
Torso
5 Leg lateral spreading 15 Leg maximum forward
6 Arm forward 90° 16 Bend the knee forward 90°
Leg
7 Shoulder flexion 180° 17 Sit 90° in a chair
8 Elbow flexion 18 Stride
Arm 9 Shoulder extension 19 a footpace
20 Squatting

Horizontal shoulder
adduction 90°
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Table 5. Motion suitability evaluation items (combat motion)

No. Evaluation items
1 Throwing stand-after throwing, left arm forward
2 Prone position
3 Push up-hip upward, one leg is folded
Static motion
4 Applied crawling-shoulder extended position
5 Applied crawling-shoulder fixed position
6 Attack position-advacing arms with rifle
7 Throwing stand
8 High jump
Consecutive motion
9 Push up position
10 Applied crawling

3%8(15.0%), 167~172 cm 27 (10.0%) &= ©. & eyttt
7145 E 8= 82.5~87.4 cm H Y71 137(65.0%) 0. & 7}
2} =0 u) 88 AR EP o, 1180 2 87.5~92.4
cm 578(25.0%), 77.5~82.4 cm 178(5.0%), 92.5~97.4 cm
1'4(5.0%) 0] At 3] 2= 72.5~77.4 cm 978(45.0%),

67.5~72.4 cm 875(40.0%), 62.5~67.4 cm 2'H(10.0%),
77.5~824cm 178(5.0%) <0 2 el om, ool &
& 87.5~92.4 cme} 92.5~97.4 cm H L7} z+zk 89
(40.0%), 118(55.0%) O & 90% o] AFL2 A} A|3h= A o
2 A
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Table 6. Physical characteristic of the participants

Items Frequency (n) Percentage (%)
155~160 3 15.0
Height(cm) 161~166 15 75.0
167~172 2 10.0
77.5~82.4 1 5.0
. 82.5~874 13 65.0
Bust circumference(cm)
87.5~92.4 5 25.0
92.5~97.4 1 5.0
62.5~67.4 2 10.0
67.5~72.4 8 40.0
Waist circumference(cm) 72.5~77.4 9 45.0
77.5~82.4 1 5.0
82.5~874 0 0
87.5~924 8 40.0
Hip circumference(cm) 92.5~97.4 11 55.0
97.5~102.4 1 5.0
31, S A o = AER O] 2]220] S <Table 7>0] 7FEAS L 5 AT F, o2 AP o] Wt Sl
A B upo) 7o) Aol = 80-158-W, 3+2] = 65-158-W oug AR AFEY A4 A7k do] A shal, A
Sapgo] /)5y, ok 42 S EY A4 W BER] B Tgke] e AE Kt Al akstol
(W: Women, M: Men), 5|2 E¢f-7]-4 < ojujatet.  Eelo|A & o= X428 Agshs Ao §ols=s
D93 £ G B9 N4 A ofol el Auglol B sfof & A0 E wetHEh

L7 O 2 <o B 8f w9~ 2] Ho]at, 4o =
85-158-W<2} 85-164-W, 3}-2] = 70-158-W £} 70-164-W
o FEEOl 2 AR HuH gk Ty & A+
A}, {2 2 o= 85-164-W e 90-164-W,
32 = 70-164-W, 75-164-W |42 2F2-35} 11 Q)= 7
O &2 U, 7| H ke ZhEsEd et sl s o HAt

Z t;g—/lc‘} =] 7]— %“1 L <Table 8>
3%, am Aol

FEQIH) I v = F52.8%)0] Bt A

=
)
>
ot
32
=
)
m
Lo 4
ox 1
1o
=
X d
i
)

Table 7. Sizes and distribution of current Korean combat uniforms

Size Distribution rate (%) Size Distribution rate (%)
80-158-W 8.0 65-158-W 10.0
85-158-W 12.4 70-158-W 13.1
90-158-W 9.0 75-158-W 7.8
95-158-W 4.6 80-158-W 33
80-164-W 6.5 65-164-W 9.7

Jacket 85-164-W 12.9 Pants 70-164-W 14.4
90-164-W 11.1 75-164-W 9.2
95-164-W 6.0 80-164-W 3.6
85-170-W 6.5 65-170-W 44
90-170-W 6.2 70-170-W 84
95-170-W 2.8 75-170-W 4.8
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Table 8. Evaluation results for fit suitability

Items Mean (SD) Items Mean (SD)
Total length 4.4(0.7) Sleeve hem cir. 2.8(1.4)
Sleeve length 2.9 (1.1) Armhole 42 (1.1)
Neck cir. 4.4(0.5) Interscye, Front 4.3 (0.5)
Bust cir. 4.3(0.7) Interscye, Back 4.4(0.5)
Jacket
Waist cir. 4.1(0.5) Shoulder width 43(0.7)
Hem cir. 4.6 (0.7) Collar height 4.2 (0.8)
Elbow cir. 4.4(0.7) Total fitness 4.4(0.5)
Sleeve cir. 4.2 (0.8)
Total length 4.2(0.5) Calf cir. 4.0(1.1)
Waist cir. 4.1(0.9) Ankle cir. 2.8 (1.0)
Pants Hip cir. 2.7(1.2) Crotch 2.7(1.1)
Thigh cir. 3.9(0.8) Total fitness 4.0 (0.8)
Knee cir. 4.0 (0.7)
* cir.: circumference
*1: very dissatisfied, 2: dissatisfied, 3: neutral, 4: satisfied, 5: very satisfied
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of| A 20tf o]/ o] it EEEY = 147 em$ AL, A
oA AFELY Ato]= A A 4= A| Edi7} = 19 Al
62} AFo] = ] o} 914 2] 4= ZAHKATS, 2011)o] A=
20tf oJ A o] B4 £ EB=7F15.0 cmTh 20tH o] A
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e RS R} S0kt b, 4] 83 Afo]2@elol  ughou], B8 REQIH, 2080 A BHE AL
QA %] 52 AH(KATS, 2020) Aokl A A 63F dul ok & shop|giet. L o] S5 wol 4 e $18) 4
ghol7t 27k A0 Yeht, stol(@z)e] HA AR SH REFE RE 2 AL AR,
Lol Eol A WEEIL e Ao AEGET, B2 A 91 o] 9 o] 5L 5] WEol g
28 W7 AT o2 Bt S E U9 50t chubebd TR SR o) 5o B8 25 S T 28
ool Slo|(M2) 0] A9, nEAL oG S o] AT N0 LES L v EA)E A Ed of 3
2)o| WG RES DT F A Aol S 92 Seln, X, ol WEL BWFS AFANTL ST
AEEE 857 o] Z7he hel Aol k& % ok EE, 218 9] Skl 5312 o] ol
wol Augt e glonz stol@a)e] A4 Zole 2 mujiel Hmso] 417 solu, YL F5lelE o
AR vIA A o Ao Btk uebd e A o] 2ok shz of2lgo] drhs o 7lo] gtk
A8 ] Q1A Apo] <o) wsler ek ob e, A A 5 2ko] A9, <Table 11> 4 A2 4= 915
SH g R AT TASA 5L RN 0] 471|0) A Aol A o] H715 A9 T A A
odstolof g Aol } "A7, HER BEUA SETE FRoA B
B 047} 9l Ao Yehdeh TR H 0% Al
3. 02 MESe| SaEEM B} B, A WA 7)o FEQ8H), A2.94), A
Q9T BEA BEWA, S EEE 0 426
AR 28 F Auk Sabal A% 50 B4, 219, 4547, 237), 39, 2.5%), &
A 7} A2 <Table 9>~<Table 12>9] A A| 3} %It} (287, 237), L=22.94, 227), 9go](2.74, 2.5
SAAA WHe ALATA Bk gel Aok A)olN WEEA R AoR 2AE Yk 53,8
SRS BA] SHol L SR UG AL AL 5 SmE FA Ao Aolrt Sebze yeizkehs
A pelE AEE RS urh RSl BH AL Belo] ohEH FE BE Btk shelch Byt of
Ao A pgith 24 Auk Ao R kB Ak Uek AWt gs Al REo] B 751w v
ujE) AT EAS ARG W, BUE 0T HE A FA A A9 4¢)0] nteh AEE ] g7 90| A}
om ZAEGIh R PAHOR A B, s §EA Esha ATHolol 4 BHsiThE o4& A A
o] 4%, A (AN A E<Table 9> BE 22 E sk
2 ] QFE, 51, W50l A 2121 2.99, 255, 234 2 S, AR FA<Table 1250 A= e} 558 5
2 et 2Ee Ao golEgrh Eeh ol B 2o Yus) BB Aelg BE FE(AA ©
4180° ol FEQ8R), 2027, A5 AV-EA T AT SW, YL A, BB BEY
(2.6%) 910 7} A7) ol Bukmo] otk 5 A-dgo] &2)3 % the] F5]7]", S E B0l
3, BE 22 B AL HED AE QREO| Y A, SEEE-o) YA L] e AL
AH SESITh ST, o7 T 180° B2 EAF & uhopw|girh mrk ApA 8] A R, Qe 4 %)
A ajoh %5 Rglo] B AAbol wAIS BHstT  AIS AW uls WRA Y BRI AE QR &
T SEHTE Lol BB BH B A A B RS04 57 AA] YL, SR -0} 7] AA
Q7). o7 B B4 A SFEQIW), AEQEH), TS EEE-o) P B Aol rfo] B
S o7 90° A Babol 4 AUI2.9%) H9I7hE  REo] 973 £ BEo] x4 Sabo] BuFS
# A5G0 A et olo] fia iAol B =7 2 Wk oh ek, o] BB R 0] off
R3S oF %= U9lth. T, ShOl(WME) A e<Table % REOR 719) WAPO] HAYFITITL SEBHATE. o]
10> 0he] A2 o] Lel7oh RE Qom0 F B Fel BAATA WAL A% 54 A gA
71, 2 o) BAS AL v BEol ke WHEIL ol 5 o) HEA ol g Ll
Ao ekt wolnt), hel Y So] 8¢ AL U4 ATk whebd BE I SIS ety
7Peb a1 o) BA A BE RSO EES  ohuplo] AFTE & 4 qlglth
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Table 9. Evaluation results for motion suitability (General motion: jacket)

Items Mean (SD)
Collar front 4.7(0.3
Neck flexion/extension o—ar ron ©03)
Collar back 4.5(0.8)
Collar front 4.7 (0.7)
Neck Neck horizontal rotation Collar back 4.6 (0.9)
ec
Collar side 42(1.3)
Collar front 4.8 (1.1)
Neck lateral flexion Collar back 4.9 (0.9)
Collar side 4.8 (0.6)
Interscye, front 2.9 (1.1)
. Interscye, back 2.5(1.4)
Torso flexion
Sleeve 3.0(1.2)
Torso
Armbhole 23(1.4)
Waist 42(0.5
Leg lateral spreading ©0.5)
Jacket hem 3.1(0.7)
Interscye, front 3.9(1.3)
Interscye, back 3.7(0.9)
Arm forward 90° Sleeve 3.1(0.5)
Armhole 2.9 (1.1)
Jacket hem 4.0 (0.6)
Interscye, front 3.0(1.3)
Interscye, back 2.8 (0.9)
Shoulder flexion 180° Sleeve 2.7(1.1)
Jacket
Armhole 2.6 (1.5)
Jacket hem 3.9(0.7)
Interscye, front 3.7(0.8)
. Interscye, back 3.5(1.0)
Elbow flexion
Sleeve 2.7 (0.8)
Armbhole 32(1.1)
Interscye, front 2.9 (1.1)
Arm
. Interscye, back 3.7 (0.6)
Shoulder extension
Sleeve 3.0(1.1)
Armhole 2.6 (0.7)
Interscye, front 3.2(0.7)
. . Interscye, back 3.0 (1.0)
Horizontal shoulder adduction 90°
Sleeve 2.9 (0.7)
Armhole 3.1(0.5)
Interscye, front 3.7(1.1)
. . Interscye, back 3.6(0.6)
Horizontal shoulder abduction 90°
Sleeve 3.3(0.7)
Armbhole 3.1(1.4)
Interscye, front 3.8(0.9)
. Interscye, back 3.9(0.5)
Put hand in the sleeve pocket
Sleeve 3.0(1.2)
Armhole 3.4(0.9)

*1: very uncomfortable, 2: uncomfortable, 3: neutral, 4: comfortable, 5: very comfortable
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Table 10. Evaluation results for motion suitability (General motion: pants)

Item Mean (SD)

Waist 3.7(1.2)
Crotch 3.5(1.1)

Leg forward 90°
Knee 3.0 (0.7)
Hip 3.0(1.3)
Waist 3.5(1.0)
Crotch 3.6 (0.8)

Leg sideways 90°
Knee 3.1(1.0)
Hip 3.0 (0.9)
Waist 2.9(1.3)
Crotch 29(1.1)

Leg maximum forward
Knee 2.1(1.3)
Hip 23(0.9)
Waist 4.0(1.2)
Crotch 3.4(0.7)
Bend the knee forward 90°
Knee 2.3 (1.3)
Hip 2.6 (1.4)
Pants Leg

Waist 39(1.4)
Crotch 3.8(0.6)

Sit 90° in a chair
Knee 3.5(0.7)
Hip 34(1.1)
Waist 4.1(0.7)
Crotch 4.0 (0.4)

Stride
Knee 35(1.2)
Hip 3.7(1.1)
Waist 4.3 (1.0)
Crotch 4.2(0.7)
a footpace
Knee 39(1.2)
Hip 3.8(1.1)
Waist 2.7 (1.4)
Crotch 2.3 (0.7)
Squatting

Knee 2.0 (0.5)
Hip 2.1(0.6)

*1: very uncomfortable, 2: uncomfortable, 3: neutral, 4: comfortable, 5: very comfortable
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Table 11. Evaluation results for motion suitability (Combat motion: consecutive)

Items Mean (SD)
Interscye, front 3.8(1.1)
Interscye, back 2.8 (0.9)
Sleeve 2.9 (0.7)
Armhole 2.9 (0.5)
Throwing stand Waist 39(1.4)
Crotch 3.7(1.3)
Knee 4.0 (0.9)
Hip 3.9 (1.0)
Jacket hem 42(0.9)
Interscye, front 4.0(1.3)
Interscye, back 4.1(1.5)
Sleeve 3.1(0.8)
Armhole 3.0(1.2)
High jump Waist 4.2 (0.9)
Crotch 4.0 (1.0)
Knee 3.0 (1.6)
Consecutive Hip 3.5(0.5)
motion Jacket hem 39(1.7)
Interscye, front 3.9(0.6)
Interscye, back 3.1(0.8)
Sleeve 2.6 (0.8)
Armhole 2.4(0.5)
Push up position
Waist 2.9 (1.0)
Crotch 2.8 (0.9)
Knee 2.9 (1.3)
Hip 2.7 (1.1)
Interscye, front 4.0(1.2)
Interscye, back 3.2(1.3)
Sleeve 2.1(0.7)
Armhole 2.3(0.9)
Applied crawling
Waist 2.5(1.3)
Crotch 2.3(0.9)
Knee 22(1.5)
Hip 2.5(1.1)

*1: very uncomfortable, 2: uncomfortable, 3: neutral, 4: comfortable, 5: very comfortable
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Table 12. Evaluation results for motion suitability (Combat motion: static)

Item Mean (SD)
Interscye, front 4.1 (1.6)
Interscye, back 34(1.2)

Throwing stand-after throwing,

left arm forward Sleeve 2.9 (0.5)

Armhole 2.7 (0.7)

Jacket hem 43(1.3)

Interscye, front 3.7(1.1)

Interscye, back 3.5(1.4)

Sleeve 2.9(1.0)

Armhole 2.4 (0.8)

Prone position Wrist 2.3 (1.6)

Waist 3.8(1.4)

Crotch 4.1(0.7)

Knee 4.0 (1.0)

Hip 4.1(1.2)

Interscye, front 3.9(1.0)

Interscye, back 3.1(1.3)

Sleeve 2.9(0.9)

Push up-hip upward Armhole 29 (08)

one ]Ff):g iSfol;ded ’ er.St 2701

Waist 3.0(1.5)

Crotch 2.9 (0.7)

Knee 3.0(1.2)

Static Hip 3.1(0.8)

motion Interscye, front 4.1(0.9)

Interscye, back 34(1.1)

Sleeve 2.3(0.5)

. . Armhole 3.0 (0.7)

Applied crawlmg-.s.houlder Wrist 32(13)
extended position -

Waist 2.9(0.9)

Crotch 3.0(1.2)

Knee 2.7(1.1)

Hip 2.6 (1.0)

Interscye, front 4.0 (1.5)

Interscye, back 4.0(1.3)

Sleeve 2.2 (0.6)

. . Armhole 2.9(0.9)

Applied crawlm.g.-shoulder Wrist 3.1(13)
fixed position -

Waist 2.8(1.0)

Crotch 3.0(0.7)

Knee 2.8(1.2)

Hip 2.9(1.0)

Interscye, front 4.0 (1.1)

. . Interscye, back 3.7(1.0)

Attack posm_on-e}dvacmg Sleeve 32(08)

arms with rifle
Armhole 3.6 (0.9)
Wrist 3.8(1.3)

*1: very uncomfortable, 2: uncomfortable, 3: neutral, 4: comfortable, 5: very comfortable
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