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Abstract

Aesthetic impression, structural stability, functionality during exercise, freedom of movement and physio-
logical suitability should be considered when developing aquarobic wear for middle-aged women. We con-
ducted a visual evaluation of the commercial aquarobic wear of the five brands (ARENA, TURN, RALLY,
RENOMA and ELLE) with the highest market share and selected three items: one-piece type (OPT); two-piece
type (TPT) and whole-body type (WBT). These are the most worn types of aquarobic wear for each brand. The
G4 showed the best results in appearance evaluation of the shoulder strap width, front neckline, armhole line,
side hip line and short pants length in the OPT category. The TPT had better ratings as the shoulder strap was lo-
cated in the center of the shoulder, and the front and the back necklines were not too deep. The five items of
WBT clothing received similar ratings for each element, so it is considered that the advantages are evenly
distributed. No single design was a clear favorite. Based on the above results, continuous research on the devel-
opment of aquarobic wear that is more suitable and preferable for middle-aged women should be conducted.
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= A AFsl= 318 ARENA(GI), TURN(G2), RALLY
(G3), RENOMA(G4), ELLE(G5) 5 57 Bai=4c}.
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A g BRef o] T i A 23t ] of 2~ H 7} 80~

85% 2 FAJE-& o] =9l on, AuhE) A7} 17~20%7F

ol HU >

_‘

Table 1. Physical properties of commercial aquarobic wear

OPT TPT WBT
Sample — - - — - - — - -
(Brand) Composition Thickness Weight Composition Thickness Weight Composition Thickness Weight
(%) (mm)  (g/m’) () (mm) (g/m®) (%) (mm) (g/m®)
(AR(]}E%\IA) PET80/PU20  0.58 0.028  PET82/PU18 0.55 0.030 PET80/PU20 0.54 0.029
G2 PET83/PU17
(TURN) PET83/PU17  0.56 0.026  PET83/PU17 0.62 0.032 PET85/PUL5 0.51 0.034
G3 PET83/ NY80/PU20 NY80/PU20
(RALLY) SPAN17 049 0.028 PET80/PU20 0.54 0.026 PET80/PU20 049 0.035
G4 PET80/PU20
(RENOMA) PET82/PUIS 0.53 0.034  PET83/PU17 0.50 0.027  PET79/PU21 0.53 0.034
G5 PET85/PU1S NYS54/
(ELLE) PET79/PU21 0.55 0.039  PET78/PU22 0.66 0.027 PET32/PU14 0.50 0.029

OPT: one-piece type, TPT: two-piece type, WBT: whole-body type
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A =] AT 97 cm, 8] 2| & 74~78 cm, & F o] =] 98~102 cm ]
S BAMEO] AF 42 RAGE AT RALLYE  tHKim, 2020). A4 ofobizy] 9lojo] 2t ofo]dl

75(XS), 80(S), 85(M), 90(L), 95(XL), 100(XXL), 105 W A w, = 9 50 o] 2ho] ALl <Table 2>9F 7+t

(XXXL), 110(XXXXL)7HA] AJAF3HIL, T2 47) Hal=

1-80(S), 85(M), 90(L), 95(XL), 100(XXL), 105(XXXL) 2. OF0}2 ] 0{2| OFO| &l Zto| -7}
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A8 gol7] 1) 7bs s B o s TSt Aol FEE ABATE Fuste] o u AP AW che
zof g3t @218 Fo)7] la) Fd7) o4 HE A HFHom A4 00 OPT, TPT, WBT ootz
o0l 95(XL)E AITHF AP, Afo] = 2slo gk ¥ o] o] 2tz H71RFE-S <Table 30 Lhehyc)

SH= Al 0] 24 W AT X4 09l 71 B 93~ 25 Lol Folah HrhRH upAkaby o] e o

Table 2. Three Types of commercial aquarobic wear

OPT TPT WBT
Sample
Front Side Back Front Side Back Front Side Back
Gl '
(ARENA)
G2 |
(TURN) f
G3
(RALLY)
G4 -
(RENOMA) |
1 i
- - =
G5
(ELLE)

OPT: one-piece type, TPT: two-piece type, WBT: whole-body type
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Table 3. Sensory test of one-piece, two-piece, whole-body type aquarobic wear by observer

Evaluation (Is it appropriate?)

e Front Side Back
O-1  Shoulder O-10 Breast line O-18 Position of the shoulder line
0 Yidhpostionofihe O-11 Depth of armhole 0-19 Width of shoulder
0-3  Neckline of the front O-12  Armhole line 0-20 Design line of the back part
0-4  Line of front armhole O-13  Waist line 0-21 Back armhole line
OPT O-5  Shape of the chest 0O-14 Abdominal line 0-22 Shape of the hip area
0-6 Shape of the waist O-15  Hip line 0-23 t?lf;g“ fine at the back of the
O-7  Shape of the abdomen O-16 Length of pants 0-24 Length of pants
0-8  Length of pants O-17 Opverall silhouette 0-25 Opverall silhouette
0-9  Overall silhouette
T-1  Shoulder width T-12  Shape of the chest line T-20 Width of shoulder
T-2  Position of the shoulder T-13  Depth of armhole T-21 Shoulder position
T-3  Neckline of the front neck ~ T-14  Armbhole line T-22 Design line of the back part
Top T-4  Line of front armhole T-15 Abdominal line T-23 Length of pants
T-5  Shape of the chest T-16 Hip line T-24 Tightness of pants
TPT T-6  Length of the top T-17 Length of pants T-25 Length of pants rise
T-7  Upper and lower ratio T-18 Tightness of pants T-26 Length of the bottoms
T-8  Length of pants T-19  Overall silhouette T-27 Opverall silhouette
T-9  Tightness of pants
Bottom
T-10  Length of pants rise
T-11  Overall silhouette
W-1  Neckline of the front W-13  Shape of the chest line W-20 Back raglan line
W-2  Shape of the chest W-14  Waist line W-21 Design line of the back part
W-3  Shape of the waist W-15 Abdominal line W-22 Shape of the hip area
W-4  Shape of the abdomen W-16 Hip line W-23 I})lzstﬁng}l: ne at the back of
W-5 (l))fe }Slllﬁn line of the front fold W-17 Length of pants W-24 Length of sleeve
WBT W-6  Length of sleeve W-18 Tightness of pants W-25 Tight of sleeve
W-7  Location of the raglan line ~ W-19 Overall silhouette W-26 Length of pants
W-8  Tightness of sleeve W-27 Tightness of pants
W-9  Length of pants W-28 Overall silhouette
W-10  Tightness of pants
W-11  Length of body
W-12 Overall silhouette

OPT: one-piece type, TPT: two-piece type, WBT: whole-body type
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Table 4. Sensory test of commercial one-piece type aquarobic wear

Division  Item Mean (8.D.) F-value
OPT GI OPT G2 OPT G3 OPT G4 OPT G5

! (2:2)0 (ligg)a (lfg)b (4:28)d (1j§8)b 30274545

2 (2:2)0 (ligg)a (l:Z;)b (4:gg)d (ljgg)b 3973645+

3 (3:471;)(: (1:2%21 (3:38)1) (4.'2;)(1 (3?(3% 177.66%%+

4 (gﬁztg)c (1 :ig)a (2:471;)1) (4:ig)e (4328)d 232,76 %+

Front =5 (3:§Z)c (3:ig)a (3:28)1) (4:§Z)d (4j§§)d 121.05%
6 (4:21431)d (1;8)3 (l.g%b (4:?§)e (23)6 407.71%*x

7 (2:88)0 (1.?(7))1, (1:88)21 (5:88)e (4:88)01 1718.87% %+

8 (3:28)01 (1:;3))31 (l:§Z)b (4:gg)e (3;2@)0 325.06%%*

? (4:1}»8)(‘, (2:;;)31 (3:;8)1) (4.22)@1 (Sjgg)d 5663545+

10 (3:;431)21 (3:421g)a (Ziig)a (4_';;“, (4.'573) . 105.89%#+

1 (3:;43‘)0 (lizltg)a (2:4212)b (4;;)(1 (43;)(1 334 440

12 Cae a0y oy Can CFao 306,15+

Side B (2:§§)b (2:ig)a (2:‘3‘%21 (4:i§)c (42;)01 200.08%
4 2.83 223 2.40 4.93 470 203 5guee

(37)b ( 43)a ( 49)a ( .25)d ( 46)c

15 (3:4213)'& (3:i§)a (3:4213)'& (4:g§)c (3:2(7))1) 93 33 %k

16 (414613)21 (1 :Z;)a (l :gg)a (4fz7x§)b (4;?§)c 476.92%%%

17 (4:;;)1) (2:ig)a (2}31;)@1 (4:Z;)c (4jig)b 20113455

' (3:421(7))c <1112)a (2:4218)b (4:2(7))d (2:431(6))b 18762+

19 (3:2)0 (ligg)a (2:ig)b (4.'2;)(1 (4;7&)(1 381.95%#*

20 (3:‘2‘8)21 (3:421;)a (323&;)21 (4.';)8)1) (3:4212);1 97.39%x*

Back 21 (2:§Z)b (1:;)8)21 (ligg)a (3:4712)c (4:32)(1 4123455
2 (4:;2)c (ziéi)a (21431;)21 (4.?31;)(1 (3?;)1) 19321 %%+

» e (i o (25 Caoe 4808877

24 (4:§g)d (1:‘%3 (2:411(9))b (4f§i)d (3;§§)C 492, 17%4%

25 (4:52)b (2:§;)a (z%)a (4:%)(: (4ng)c 329,61 %#*

*xp< 001

Duncan test (a<b<c<d<e)

OPT: one-piece type
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Table 5. Sensory test of commercial two-piece type aquarobic wear

Division Item Mean (S.D.) F-value
TPT Gl TPT G2 TPT G3 TPT G4 TPT G5

! G C3ob G C3he a0 203.07%
M e CBw e M. e

3 (4Z§Z)e (ziﬁ)b (3f§8)d (3%:31)(; (1 j%)a 328.19%*+

4 G Cadb Cioy o) a0 257,67+

> (4.'§z71)d (zii%)b (1 :Z§>a (3}218)(; (2_;218),3 260.16%**

Front 6 S = Cihe CShe 3o 217.89%
’ i G Cida o 3o 243 547

8 it G Ciop (0 Cabe 202 538

9 (3:§g)d (4:§1(7))e (3%431)13 (l:gg)a (3 ;ig)c 267.15%%+

10 e o Ciop (A Cae 321 945

1 G Cao Gt (3 S 334,540

12 CGid)e Ciop G Cioye a0 234.60%

13 Fie Ciow 0 G i 260.05%+

14 00y Ciop t3ha Cioye e 531,70+

Side e (2 (30 3 G4 G20 198.636%**
16 e Cab b G 3 45 43 %05

17 (4.3%)(1 (3231%)(: (2f§8)b (zﬁﬁ)a (2;31%3[ 232.989%

18 Cioe G F30 (0 o 213205

19 (4.'461;)d (2f§z31)b (4:431’:;)0 (231;)1) (1 ;ﬁg)a 288.10%**

20 3 Cab G Cad a0 370,875

21 (4I§g)d (z:éi)b (4:4218)0 (zﬁzztg)b (1 ;ig)a 412.20%%x

22 00y G O3 Cioye Cap 395,78+

Back > (4Zgg)c (3I4618)b (1 :Z§>a (lﬁgg)a (3f§8)b 336.69%%*
2 oo C3p Cioye e S 297,56+

% Cana  Cane (9 Chw (oo 13421%%

26 (5:88)6 (] Igg)a (3151)(: (3:431%)d (2:;431)b 371.64%*

27 (4I§g)d (ZZ%i)a (4f§8)d (313(9))(; (2_'218),3 302.60%**

##5p< 001

Duncan test (a<b<c<d<e)
TPT: two-piece type

=430 -



SHJ1 0180l Ot 0r=1 Y01 CIXHS! JH

3 vl A, FE 4 HE D)ol A BE TPT
G5<G2<G4<G3<Gl &2 2 YJEIY o, 35 571
9] B, B (el o)), B 7(4ste] Bl A
= TPT G19] 7P 47 B 71= ik whA Do), Wzt 4
=, Wl dol & H e 3 8~100 4= TPTG27} =
Al VERE AL, M H Y] HA A Q1 AR TPT Glo] 7t
A $-5rakolck S 0] B B E TPTG1o] 4.50 o] 4+
o7, oo FrtoAk g 25(A 91 e)E AlY
o 2= oA TPT Glo] 7| H7F= it

OPT9] 7 -9} upxt7} 2] & TPT ofFtof = H] ¢jo] 9]
o 7l Hol= o7 8] Sl S H = ol 9] oA
o] $12)8}a1, 9| v A etelo] ZA Tho] 2] ehe H S
o A5 et Ao B7hE 9o n, el TPT G4x
tH= TPTG19] M5ahel S o] $rha g7kt Ao s

Urebgteh uhd ol of gL ehelnrhs 23
71 Zoloh 597 F1H A o7k vt AER
A B E YO, o] of 28 vhA] bRl A E
ah7) o= AL02 Uept,

3. WBT OF20H2. 8] #0f0f T 3 2Hs 7}

A8 WBT ofFot 2 8] 9 o] o] gzt o] g
7hol A Aof 7l 3he U Y EA 1} Ducan test
F}i= <Table 6>of LFEFJ T}
Holl A &5 1(SF vl =2kl Agh 2 35 3(3 2
282 WBT G27} 4.60°0.2 =7 H7}E| 9,
27459 B o /= WBTG47}13.1308 &=
7hE] QLo m, e 2] WBT oftob g H] glof= &
AVSHA B A B7EE ik E & 4(E R E 23
A= WBT G30] 4.672 74 B7t=| 9l on, g5 5(3L
T FHARE gAlEDE WBT G4=G2=Gl=
G3=G5% WBT ofFol 2 4] glojof A= §-2] &t 2}o]
£ 2 5= AT - 6(Lm A o)) WBT G4~
&= 7S] A= WBT G27}, &5 8(4
U2HE)& WBT G30] =7 B7tE|o] FEE A5 =
7} Zvzh oh 2 A Yl 5 9(mbA do))et
10(8} A 2 25 ) & WBT G27} 4.93 0.2 =7 3 7}g
Atk 5 12(H Y] AR A 1 AF )= WBT Glo]
35308 5% F 7P = B7hE Sl

WBT o} ot 2 4] ¢lo]= OPTL TPTS} &8 v
2ol kA H 7L 9l FEf HAFIO R T =y
7] 42 ZgAE 0] F 2 A s s tARlo|th WBT

ot ol

N}

2o o

T

- 431 -

ool H] 9] 57FA] HF o] 7|7t F AL gl sl Kol
+ A7F Q= HE®(raglan) S22 HAQl o = 2}
9] 7oA 7H =2 H7HE W2 WBT G229 =1
212 A HO A BHE o & S T4 FE5A Abol 9
FolA AZE AR T e AR AT
St Ao 2 BT 1 2] WBT G39] vjo] BH
HEO] AP Hrho] dFE v Ao g Y=
2ol o} vpR AT g 7ol A Axnf it} vhx| o] Hhat
thejof] & whA Y2tE|= o] ¥ A H7FE =T,
ol dztEl= Aol =% 5 AL o fHT A
o7 By|uyEog Al FHL)

SHA P& 13(7H5EHel A3 WBT Gl9]

42022 7] H7HE 93, 5 143 2l 2hel sk
&5 1505 2hel 23 WBT G3o] a3t 493

o8 A7 VY =A B7HE Ao &5 16(F B ol 2t
21 A2 WBT G271, 35 17(¥kx] 4 ©])-2 WBT G1
o] 7P = A B7HE QL AL, FE 18(H A D 2 )2 WBT
G2=G5=G3=G1=G4 2 2 JE}} 57] 2] WBT o} o}
24 goj7F FAFSHA B 7HE] Ak 3 199] A A A
o] A2 S WBT G571 4.602. 2 714 =74 H 715
At

5 20(0) 7 v] A 3hH-2 WBT G571 3.07,
F9] t Rl 5 22(F R HAkel
23(FH ol 591 A, T 24(H H SH
g}ol)o] A= WBT G27} 714 =7 B 7}E
25(&m o))t & 26(4mE A E)2
WBT G37} 7V =4 B 7t= it &5 278k 4 o)),
P 28(HEA E F )2 BEA| g0l A= WBT G27}
7V = A B7EE QAL FHE| 2920 AR Al A
2ol WBT G27}4.130. 2 =7 H7tE 9ot

ol A BrhE 715 ekel-& WBT G, & 2] 2kelwt
2}l A3 WBT G3, g olztel A3 WBT
v Zo]i= WBT Glo| A 7= ¢l e, v
2} = 57)1 2] WBT ofF-ot 2 4] 9] o] 7} F-AFa1A] 3
o] o] sltke] tjx}lo] AEEE Aol ofyzt
2k zEo] o] ZaLF FALE| o] Qle AL R Hofzl
o} FHA & H7F G A] o] H] A7 WBT G2
o} WBT G5, 559 tlAkel = HE9 dAel, 95l
H9] A2 WBT G2, &nfj o] - Azt e= WBT
G3, BFA| o] - vpA| WAL of A 2 Q1 A 7ol WBT
G27} A e, Al FE A A A A A 56k H
A9 YAl B AAof & Ao AgE

l

=

B
=]
By

7

o},



st=39| 735l 3l Xl Vol. 46 No. 3, 2022

Table 6. Sensory test of commercial whole-body type aquarobic wear

Division Item Mean (S.D.) F-value
WBT Gl WBT G2 WBT G3 WBT G4 WBT G5
| 2.13 4.60 2.80 327 3.80 S
(34 (49 (40)b 45y (40)d :
5 2.87 2.93 2.93 3.13 2.93 3 sqrr
(34 (25) (25) (34 (25) :
3 313 4.60 333 347 3.67 45,0355
(34 (49)d ( 47yab (50)bc (47 :
3.07 3.80 4.67 253 227
4 (25 (40)d ( 47 (500 ( 45y 155.87++*
s 2.87 2.60 287 273 287 30+
( .34)a ( .81)a ( .34)a ( .61)a ( .50)a :
. 2.80 273 2.60 3.00 2.93 A
Front (40)ab (45)ab (8ha C00)c (25)be :
; 3.13 4.67 327 3.47 3.80 S
(34 ( Alyd ( 45)ab (500 40y :
413 4.80 493 2.40 267
8 ( 34 ( 40)d ( 25)d (49 47 255.52%%+
3.13 4.93 3.40 3.73 1.80
9 (34 ( 25) (49)c (45)d ( 76)a 157.35%*
3.73 493 413 4.40 4.60
10 (45)a ( 25 ( 34)b ( 49)c ( 49)c 35.34%x
. 4.60 2.67 267 2.73 267 26 300"
( 62)b (47 47 ( 45y 47 :
. 3.53 3.13 3.07 3.00 287 .
(50)c (34 ( 25)ab ( 37)ab (34 :
420 3.00 2.93 3.00 3.00
13 ( 47b ( 64)a (4% (37a (00)a 48.43%4x
3.73 467 493 247 327
14 (45 ( 47d ( 25)e (73)a (45 124.819***
s 3.0 467 493 3.20 3.67 R
(40) ( 60)c ( 25)c (76)a (47 :
. 3.67 47 220 233 413
Side 16 (60)b (58)d (40)a (60)a (50)c 124.18***
313 2.80 240 227 1.87
17 (3a)yd (40)c (49 45y ( 73 28.26%**
3 2.80 273 2.80 287 273 0.00
( .40)a ( .45)a ( .40)a ( .34)a ( .58)a :
3.00 2.8 2.93 2.93 4.60
19 (37a ( 34 (2%a (45 (49)b 108.31%**
2.87 2.93 2.93 3.00 3.07
20 (34 (25 (25)ab (" 00)ab 250 2772
3.53 447 3.73 3.13 3.20
21 (50)b ( 50)c (45)b ( 34)a ( 40)a 43.03%*
- 3.53 453 3.73 3.20 3.20 431
(500 ( 50)c (45)b 40y ( 40)a :
313 4.60 1.60 2.13 407
23 (34 ( 62)e ( 72 (500 (58)d 146.76%**
327 333 3.47 3.07 220
Back 24 ( 45)be 47 ('50)c (25 (55 36.25%*
413 420 493 213 1.87
25 ( 3a)c ( 40)c ( 25d (3a)b ( 62)a 324.09%*
3.73 420 2.13 247 1.80
26 (454 ( 40)e (34 (" 50)c (55 156.12%+*
2.80 413 320 3.40 1.87
27 (40)b ( 34)d (40 (49 ( 50)a 108.88***
2.80 413 3.07 220 3.80
28 (40)b ( 33)e (25 (40)a (40)d 13275+
#xEp< 001

Duncan test (a<b<c<d<e)
WBT: whole-body type
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Table 7. Proposed aquarobic wear design schematics from sensory test
Type Preferred design Proposed design
OPT
TPT
WBT

OPT: one-piece type, TPT: two-piece type, WBT: whole-body type
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