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Abstract: Flight suits function as protective garments and operational equipment for Air Force personnel, requiring suf-
ficient mobility and functional fit during cockpit-related movements. This study examined differences in dimensional fit
satisfaction, donning/doffing ease, movement fit, motion-related discomfort, and alteration patterns according to body type
in Republic of Korea Air Force flight suits. Survey data from 847 male Air Force personnel who regularly wore flight suits
were analyzed across five self-reported waist-abdomen body types. The results showed that overall satisfaction with the
sizing system did not differ significantly by body type, whereas satisfaction with garment size and several trunk-related
fit items, including chest circumference, front panel wrinkles, and torso girth, showed significant differences. Donning/
doffing ease and movement fit also differed by body type. In motion-task analysis, participants in the protruding abdomen
group reported higher levels of discomfort in the crotch, axillary area, waistline, thigh, waist, hip, and back width during
arm elevation, forward arm crossing, squatting, and seated arm elevation. Alteration locations were also significantly asso-
ciated with body type, although detailed interpretation was limited because several alteration areas were grouped under
the “other” category. These findings indicate that perceived dimensional fit, motion-related discomfort, and alteration patterns
may vary according to self-perceived body type. Accordingly, body shape diversity should be considered in future evaluations
of flight-suit sizing and pattern design to improve movement fit across different wearer groups.
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R

satisfaction(X] 4~

.M £
2% QT AL A Aejei] 24 B4, g9 u
810 Azt A% =9, IS A W A7) B4 5]
ps

Az A 2| WP} A &H o=
A g2l (static fit)TES
FgelA] o E} AlA 7+
HHolX e sfajo] aF-Hrt.

tCorresponding author: Young-ran Nam

Tel. +82-54-820-5500

E-mail: yrnam@gknu.ac.kr

©2026 The Korean Fashion and Textile Research Journal(KFTRJ). This
is an open access journal. Articles are distributed under the terms of the
Creative Commons Attribution Non-Commercial License (http:/creative-
commons.org/licenses/by-nc/4.0), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work is properly cited.

431

7Het 22 dAY T2t 3
EAL 7IX7] gl AZk-31A]

Fel)e} gA AR (Ao, o7,

£

¢
in)
-z
=
L)
2
e
o
N

24 549 9L W Uk

SHAI7E A oR dAAse] AE Fd Y 5ol A
& TEeh el Aol A FFE vAH, ol w2t Al
@ Aole & 7 A Yehbes 384k Fdt ddE
At}

T 2 7k 2 S E B e 21EE o
F A E g¥o] Ss] HREA B B FHE Al
o] WAL 7hsAdo] wrt. olgldk £ ded A BN
S ol 54 % AdRelA nEHoE Yehdes 7eH Aok
o2 olojd &tk SN vigE g FAF DAY A


https://crossmark.crossref.org/dialog/?doi=10.5805/SFTI.2026.28.4.431&domain=https://kftrj.org&uri_scheme=http:&cm_version=v1.5

432 BIRol 7RISR X A28 A4%, 20261

S o= o AoMs vieo] do|, #ER AfE, F
AA ol 22 siE 24t FEF Al S 7Y
EUS fE & U8S XA B AdrkJeon et al, 2009;
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Table 1. Composition of the questionnaire used for motion fit analysis

Category No. of items Description
Body type 1 Self-perceived body type classification
Satisfaction with dimensional fit and ease 1 Chest, waist, hips, thighs, shoulder width, sleeve circumference, sleeve length, front panel
by body part area, trouser length, torso girth, front zipper length
Donning/doffing and movement fit 2 Donning/doffing ease; movement fit

Body-part discomfort experienced during four motion tasks: arms raised overhead,

Dynamic fit (motion-related discomfort) 18 hugging posture, squat posture, and seated posture with raised arms
Alteration experience 1 Experience of garment alterations and altered body parts
Demographic characteristics - Basic demographic variables used to interpret body type distribution
B AToAE BH g Aut ofd A AA 249 & BH PP FHo= THHUt
) A YERJE o83} A8 1 AEAeS W7k Sl AT BRe 9% WA 4Vl 5e4E Bl A1
M A BAE AR 0% A AW ATIME A o] B Y onlshes FPudont, ¥4 w
A Aol A5 B ohlel, B 7], BE 22, ¢ olME ¥4 a4 Qe 918 G (everse coding)S
7] B3t e B U A Uehte oue] 9, o Be,  Agsle] A4 B34S STl Wil BHo] 2 )
w2 B9 @Y Ba B4 APYe Wlske gool 9 g ovjsles uasignt
gg-wo] YrhH(Huck et al, 1997; Jeon et al, 2010; Lee et olgst A A ¢ A W HgE g dAY HdE
al, 2016). o] 2§ 54, BAAWA, H9d BHG AF Joz B}
olo] & Aolxe AT (Lee, 2016)014 AAE 2 g AgdTe] F=E w8 Zleo|th(Huck et al, 1997; Jeon
=2 By} AAE Jarste], Bls)E 2Re Aleolla] ZEALe] & et al., 2009; Lee et al., 2016; Oh et al., 2011).
B EHS MG 5 ok UEY B AEsdch 24 o 9, AT B4 B B4 o] R 54E s}
A 574 2 My 98 =& F&(amms raised overhead), 317] 93 Bx W4E A oE g3t
=2 o7 WA= 52 (hugging posture), L] o= T3
(squat posture), 2= & AE|olA k= F2K(seated posture 24. Xt QA HE 2R VIE
with arms raised)®] ¥l 7FA & 331tk o Ao A e AL JAAS Ams v N
olE T IR G A s dAFet o BE B A H sfFate] 2 Dol Ago] Uyt o]k Al oF
A A Ak L TP ERNS FRIsk] s APt & Esl] B AFeMe Sl A RS FHaslelA &
(Huck et al., 1997; Jeon et al., 2010). L7} AA 2L HAHoA A7tske FE-EBE 249 A|Y
vl 7K & g AT Bk 4 & 9 A 545 BT 5 e A 44 71 A 25 S A
WAske Fo FEARAS AR R selsl] fls) Al 833t
3le F3ho 2 FASIITH(Table 2). 2+ H2hd £3& Bgs SHAE AP A7t 914 lE]-EE FHE VIEe® ol
Z-g Al HisAl Balses 9, 719, B9, off FAtt 59 7R FREE e 7Y, sl Y, B, B ot

Table 2. Motion tasks and body-area discomfort items used in the dynamic fit assessment

. F d Seated postu ith
. \./ Upper-limb L orwar. anm @ Lower-body o cae .pos e VYI
Discomfort . crossing: . upper-limb elevation:
. elevation: arms . flexion: squat .
item . hugging seated posture with
raised overhead posture |:| .
posture arms raised
1 Tightness in the crotch Tightness at the elbow Excess wrinkling at the thigh Tightness at the thigh
. . . . . . E 1 t the front .
2 Tightness in the axillary area Tightness in the axillary area xoess fooseness at the fron Tightness in the crotch

trouser zipper area

Tightness across the back Tightness at the back waist

3 Tightness in the shoulder Tightness at the waist circumference

width (center back)
4 Tightness in the back Tightness at the knee Tightness at the hip circumference
5 Waistline rides up Ankles become exposed

6 Tightness at the sleeve cuff
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Table 3. Demographic characteristics and body type distribution of the respondents (n=2847)
Variable Category Frequency(n)  Percent(%) Variable Category Frequency(n) Percent(%)
Sex Male 847 100.0 Very slim waist 40 4.7

20-29 344 40.6 Slim waist 72 8.5
30-39 403 47.6 Normal 503 594
Body type ) )
Age 40-49 51 6.0 Slightly protruding abdomen 176 20.8
50-59 48 5.7
o Protruding abdomen 56 6.6
Missing 1 0.1
Fighter 565 66.7
Trainer 103 12.2
Aircraft type  Helicopter 79 9.3
Transport 70 83
Reconnaissance 30 35
Table 4. Differences in satisfaction with the sizing system and garment size according to body type
Very slim waist Slim waist Normal Slightly protruding abdomen  Protruding abdomen Fovalue
| (n=40) n=72) (n=503) (n=176) (n=56)
tem
Mean Mean Mean Mean Mean
D Duncan D Duncan D Duncan D Duncan D Duncan
Sizing 2.89 3.06 3.15 3.07 3.17 1.08
system 0.63 0.79 0.78 0.88 0.90 ’
. 2.39 3.28 3.29 322 3.11 .
Size g B 0.62 A 0.66 A 0.78 A 0.95 A 1046
Different superscript letters(A, B) indicate significant differences according to Duncan’s multiple range test, ***p< .001.
B8 AlRE USEdME AP 7 el zhel 7k vkt

BEFEEFS ME AR ] TSEG11-3.298)5 UE
At ols A5A 174101] oig Ak grke AY 7 2 Aelvt
& A Atel= Aol tidk 22 Aol

o % AP WS % 25 87 Heon xaw
& Choi, 2025; Nam & Yoon, 2025).

@)
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ARl w2 wod A R AR/F
g Az, AR Az B4 F90 AP 7L Folg Zelrt &
A ATHTable 5). 7KeEd VEEE g ule)} {93k 3}
ol HYIOM(F=258, p<.05), 317 vl 7H=F(3.61%)

REFGA6P] FHHCR 2o WEES Wl Wi, ByE
93158 7P v u&écg— bt

et 9] FE UL EF AY 1 A7k el
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Table 5. Differences in satisfaction with dimensional fit and ease allowance according to body type

Very slim waist Slim waist Normal Slightly protruding Protruding abdomen
(n=40) n=72) (n=503) abdomen (n=176) (n=56)
Category F-value
Mean Duncan Mean Duncan Mean Duncan Mean Duncan Mean Duncan
SD SD SD SD SD
. 3.61 3.38 3.46 343 3.15 *
Chest circumference 0.83 A 0.67 AB 0.66 A 075 AB 0.89 B 2.58
L 3.32 3.31 3.47 342 3.20 *
Waist circumference 102 0.74 0.67 0.73 0.89 246
L 3.50 3.37 348 347 324
Hip circumference 0.84 0.65 0.66 0.70 0.87 1.67
. . 3.54 3.37 3.51 3.50 3.30
Thigh circumference 0.92 070 0.67 0.69 0.87 1.56
. 3.64 333 3.45 343 3.39
Shoulder width 083 0.79 0.70 0.73 0.83 110
. 3.57 341 3.49 3.52 3.57
Sleeve circumference 0.88 0.64 0.66 0.69 0.62 0.60
3.36 321 3.38 3.41 341
Sleeve length 0.99 0.72 0.75 0.78 0.62 117
. 3.64 3.37 3.50 3.54 3.26 .
Front panel wrinkles 0.83 A 0.65 AB 0.66 AB 0.66 AB 0.83 B 2.69
321 3.07 3.26 3.29 3.07
Trouser length 1.00 0.80 0.87 0.83 0.90 154
. 3.29 3.19 3.30 3.23 2.89 -
Torso girth 1.08 A 0.78 AB 0.74 A 0.79 A 1.09 B 3.06
. 3.25 3.14 3.28 3.23 291
Front zipper length 0.87 081 0.88 113 215
Different superscript letters(A, B) indicate significant differences according to Duncan’s multiple range test, *p< .05.
meby 2 A Adks @8 AFAAE 58] At T4 A 2] vl 7k=de] e RE AF ol Bl ol w2
Fob AW o fF BE ZHAM AP RS R WIS BIRGSH)T EHATh W, 2 7RI (3.18%), BES
A 2% FeAe AR, BF AW 5AL AT AT R (3323), B oM S2YCIH), VSIS 5Y

A dAE HES avt

AT},

3.4. Xl mE

2zto] 0|y}

Aol We FYe| Fol4st FAAGH AolF LA
A3k, F G2 mENA AP 2 A ok Bk

O ols
TR

-

AGel wh} FAX R 2t

(Table 6). <] gold
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= zltie

2 Hiuo
S vk
2 el Aol 7}

gul pal

&g w9 7R=ol Hlsf
2o 2 JERT

A= ATHF =429,
p<.01). &g m$- 7}{‘63(3.64@)—0— 7H 2o 5x3AAg S
vebd wbd, Sg] 7Reg(3.25%), B o E59(3.22% )
EFEEICI6H) AR W2 5 Btk BES

Aoz BREeH, ol5
zleho] golAS AiFow

A o) AP

7

i T =

ol& WO (F=505, p<.001), Duncan A-F44 23} 3 (340 S TR, AJ9 At 8ol At Afelol] 914
Table 6. Differences in donning/doffing ease and movement fit according to body type
Very slim waist Slim waist Normal Slightly protruding Protruding abdomen
(n=40) (n=72) (n=503) abdomen (n=176) (n=56)
Item v v v v V) F-value
ean ean ean ean ean
sD Duncan SD Duncan D Duncan sD Duncan sD Duncan
. 3.68 3.18 332 3.14 3.09 -
Donning/doffing ease 072 A 07 B 0.73 B 0.75 B 073 B 5.05
3.64 3.25 3.40 3.22 3.16 -
Movement fit 0.68 A 072 B o1 B o B 0.82 B4
Different superscript letters(A, B) indicate significant differences according to Duncan’s multiple range test, M‘p< .01, M*p< .001.
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el Aghdol Aol wet t=A QA F S-S AARE ol SAAE IS Al AW 58S L Y B
o5 S Ao i st olge] AgAel B oY WEr LS AT
Z} W ele} o] 5ol AFAR FFE PRI, e5o] A9 2
ATl $YL AV A A 3 S 28 2y 35. ME0 M2 53 48 Al Fold BH ¥
o] Ajskd 4= glEo] ®arElo] Yrh(Adams & Keyserling, 1993; Aol we T2 i Al T B Fes BT A,
Coca et al., 2010; Huck, 1988). =3l & AFoME B3I AR Ex3} Bojolx] A& 7+ 523k 2jol7t FlE Ak Table
wo) QTS A7t BAAF A AAAL FRANE 7). 52 BW BRe o Awe vle} o] Jmgson],
A 942 AAEI YT McQuerry et al., 2023). o] =25 B AxrF 2 oz iyt
Table 7. Differences in body-area discomfort during motion tasks according to body type
Very slim waist Slim waist Normal Slightly protruding Protruding
. . ) (n=40) (n=72) (n=503) abdomen (n=176) abdomen (n=56)
Motion task Discomfort item F-value
Mean Duncan " Duncan Mean Duncan Mean Duncan Mean Duncan
SD SD SD SD SD
. . 3.18 3.24 3.04 3.19 3.65 ok
Tightness in the crotch 1.09 B 101 B 0.96 B 091 B 0.90 A 5.12
. . . 2.64 2.93 2.71 2.88 3.11 o
Tightness in the axillary area 078 B 0.80 AB 074 B 078 AB 0.99 A 497
arms  Tightniess in the shoulder %:gg g:g? 3;; 5?; 3:3? 1.63
raised 2.64 2.69 2.67 2.77 2.89
overhead ] i : : : : :
Tightness in the back 0.68 0.69 075 075 0.90 1.45
o 3.04 2.76 2.71 2.77 3.20 o
Waistline rides up 1.04 AB 073 B 073 B 076 B 103 A 5.14
. 2.50 2.63 2.64 2.63 2.80
Tightness at the sleeve cuff 0.69 061 0.69 0.69 075 0.98
. 2.79 2.55 2.57 2.62 2.85
Tightness at the elbow 103 0.62 0.83 072 0.89 1.81
Hugging .. . . 2.46 2.66 2.62 2.78 2.98 o
posture Tightness in the axillary area 0.69 B 073 AB 074 B 077 AB 0.92 A 4.01
. . 2.96 2.78 2.68 2.71 3.11 o
Tightness across the back width 1.00 AB 0.83 AB 0.80 B 077 B 0.88 A 3.81
o . 2.46 2.60 2.56 2.68 3.07 ok
Excess wrinkling at the thigh 079 B 0.62 B 071 B 073 B 0.98 A 5.86
Excess looseness at the front — 2.82 2.61 2.58 2.62 2.82 1.90
trouser zipper area 1.06 0.65 0.70 0.70 0.78 ’
Squat Tightness at the back waist  2.46 2.69 2.70 2.78 3.00 *
posture (center back) 0.79 B 0.77 AB 0.81 AB 0.75 AB 0.88 A 246
. 2.79 2.66 2.67 2.70 291
Tightness at the knee 110 073 077 072 0.81 1.26
2.54 2.58 2.63 2.60 2.89
Ankles become exposed 0.84 0.69 0.80 0.92 0.89 1.32
. . 2.57 2.59 2.60 2.64 2.98 *
Tightness at the thigh 0.84 B 072 B 072 B 0.69 B 0.83 A 3.01
Seated Tightness in the crotch ?g; B 3;3 B é;g B égg B ?327; A 379"
posture with Tigh h i 2'43 2’56 2.57 2.65 3.02
arms raised 1ghtness at the waist g . . . . L
circumference 0.74 B 0.68 B 0.71 B 0.72 B 1.02 A 478
Tightness at the hip 2.46 2.60 2.59 2.69 3.17 *
circumference 0.79 B 0.71 B 1.48 B 0.73 AB 1.00 A 260

Different superscript letters(A, B) indicate significant differences according to Duncan’s multiple range test, *p<.05, **p<.01, ***p< .001.
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Table 8. Association between alteration locations and body type (n=236)
Alteration location Very slim waist ~ Slim waist Normal Slightly protruding Protruding Total
abdomen abdomen
n 0 0 11 4 0 15
Sleeve length
% of total 0.0 0.0 4.7 1.7 0.0 6.4
Chest n 0 2 15 1 0 18
circumference % of total 0.0 0.8 6.4 0.4 0.0 7.6
Sleeve n 8 3 28 4 0 43
circumference % of total 34 1.3 11.9 1.7 0.0 18.2
n 0 7 47 17 5 76
Trouser length
% of total 0.0 3.0 19.9 7.2 2.1 322
n 3 8 39 23 11 84
Other
% of total 13 34 16.5 9.7 4.7 35.6
n 11 20 140 49 16 236
Total
Total % 4.7 8.5 59.3 20.8 6.8 100.0
29} cifgol A B2 WAk 1Y AT FFL v &= AP AR A A £H AAE R Ao
4 5 9ee BId /E ATdE AN ArhAdams &  BHN FET Besk 92 AN, GFels AR 54
Keyserling, 1993; Coca et al, 2010; Huck, 1988). &3+ X oo}l A waks Rl AR QA X4 = oE el
TE AAlo AAFEE FaIt A el 8% 249 o IAE I E4E Fart stk

S AAEE A7 At fFARE 43S BIth(MeQuerry et
al., 2023).
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