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Abstract

This study was performed to measure the posture correction effect of wearing ergonomic
experimental clothing. Two types of experimental clothing (A, B) were developed.
Both of them reinforced the muscles surrounding the spine. Experimental clothing A
was developed by reflecting the shape and position of the pectoralis major muscle,
abdominal muscle, and latissimus dorsi muscle. Experiment clothing B was developed
by reflecting the integrated form of those muscles. Subjects were males in their
20s~30s (n=32). They were divided into two groups based on their acromion distance
(AD): the turtle neck syndrome group (n=16, AD=3.81cm) and the normal group
(n=16, AD=1.27cm). The correction of body posture was detected by three index
values: change of the cervical curvature angle, horizontal distance between the seventh
cervical vertebra and tragion, and AD. The comfort and tightness of the clothing were
also measured. The results showed that both types of experimental clothing corrected
body posture and that turtle neck syndrome can be prevented by wearing these types
of posture correcting clothing. Two index values were decreased: cervical curvature
angle (0.31~1.32°) and horizontal distance between seventh cervical vertebra and
tragion (0.22~0.31cm). The chest was also stretched. The comfort was rated as good
for both types of experimental clothing. These results indicate that the experimental
clothing had a posture correction effect without any discomfort for daily living.

Keywords: posture correction(3PA)] iZ-8), turtle neck syndrome(AHEE 539, ergonomic
(9IA&3h, functional clothing(7]&§ <)
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Lee & Jung, 2009). A%E Z37o] 45}

AuE 253e Pasis AASAY JlEow
SFRARIPARTS AL o AFLH Aol A
2]& A|Q5t th(Korea Occupational Safety & Health
Agency, 2008).

Q¥ 5o] Q1 O9(Kim, 2012; Park, Woo, Lim, & Kim,
2013), & A& HopojlA= AERE 372 A
Sh= o r AREdS AEYASH 7MEE HE
L A2 §ASHEE AT YUrkLee, 2016; Yoo,
2010). AEAS A7 PHORE FU A&, 7lo]2
ZHE A= 50| At ojLfoe HE7|F 20|
A= 7= SHRH(Kim et al, 2007; Park, Kim, Lee,
Kang, & Park, 2012).

FZolle aA9 A4S o8 HuA o
T AAl g o842 4= ol HiET|E Sttt
(Kim & Hong, 2014). AZH A oj= &5 7154
T Rt Hx=foj= 2RgHAL 3] 0H(Jeong, 2006;
Jeong & Hong, 2010; Lee, Kim, Hong, & Lee, 2015;
Scanlan, Dascombe, Reaburn, & Osborne, 2008), 3}
wHolA Fol® HEHA 7155 o]&sto] AFEA
& Z35}3 YH(Chun & Kim, 2012; Park & Chun,
2013). HZFA Hole] 2gaye] digt AFE2
A BAEE vt A g ApEststo] 5Al 5
9] 7155 FUIA7ILL, 28 HEE o=
AHE 7HE & UFS FSE SFATH(Lee et

o =2
2= 9lt}(Jeong & Kim, 2006). H Lo 3 Zgp=
ot} 855 Y5ty fIt FAEAA ol MY A
T o|F2ojX| 1 Qlth(Bang & Leem, 2015; Kim &
Hong, 2014). I3y AEE S35 AP35 FAI5H
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II. Methods

1. Construction of experimental clothing

AFE AFEL o7hE WAL FF Z53 HF 7
H 715S BAtte, AFE vEA fAA = &
= HFo7] flsto] et Rt A-g A9
o] e FATd B AS wiR 29 FEt
71%5< AEsto] Atk 71EE e A 6
Zp Ato] = Flo} HFA|FGY 95 H=APo]=of ST
3l 7] 170.0cm, 7S5 94.2cmOl Y439 3D ©l
Al 270 O1ElE Suh(2001)7F AIAIRE FHS} 7[H o
2 gyststo] A&ttt A7E AAE e 4
A viEo] 5P E IAIA 55 BAske UA
ZstA AFo] A& 71% E5|(KOREA Patent No. 10-
2012-0065448, 2013)2 ZL3}lo] 271%] 282 A2
shlth Y A= o8, 52, 32 259 AA
o FHIE 27 vrget ol aL, e B tE,
52, FuS 259 fIAE oto] Brget FE
ol Ah(Fig. 1). A& AFES HzHA o]
N AP A(Jeong & Hong, 2010)014 Abet Al
FE 17.5%AHE D), 29%CH= FF) 4 oIl
&3t 27k A4S AFgst] AAStA. ARE
AAC AGE A AR W AGEE%)O] 712
W AFB4%ETE B e 2AFDE AR U
AFE(12.5%)0] 7t2 HIF AFEEG.5%HT 5 &
A (F2)0]tt. F 7HA AFE(A, B) BT QA9
H2HgS #o]7] flsto] Rt B, HiE fRol=
7tE gFe AFECl £2 AA(FHE ARSI,
oE A5l AHE FHYsh] st F oAt
Add £95 AWsh= AX= 712 HFe] A%
E0] %2 &A(F2)E ARESHAH. 2419 ARES
Ziegert and Keil(1988)7} A3t HF4]of whe} &35}
At
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74 ARE 52 a7 oR) A4 24 13 A
Type B Clothing
Front Back Front Back
Fl: Fabric contents - Nylon(76%)/Spandex(24%) 2 Fabric contents - Polyester(86%)/Spandex(14%)
' Elongation - Wale(8%)/Course(14%) ’ Elongation — Wale(12.5%)/Course(8.5%)

<Fig. 1> Styles and materials of experimental clothing

2. Posture correction effect

1) Subjects

A7E ABEO) A4 14 AHE 255 99
AgE Ago] A183F 3D AL olE S} A47k §A4}
3 20300 WAL WA wsHc F 3238
PA7E A= on, o529 Hdt AAA4et A
& A9E diE dAl AR 3D A7iHo]H 9
7% AAASE vae 23, Ee] FEo| $4
sttt 7], BRA, BMI A4, 7HEEd), =,
530, o7k Ato]dol7t AR folg Aol
7} Ak (Table 1).

2) Measuring posture change

A M3kE S4ste ARe APATLEC] AR
& 529 Y s S45ke ARz AURL H
ZZ} (cervical curvature angle, a)(Thigpen et al, 2010)
oF AFedFH 54742 4% 7|2 (horizontal
distance, b), AT-ERFE HEH7HA] 78 7|(acromion
distance, ¢)= AFESISTHChun, Jee, Kim, Kim, & Kwon,
2015). AFAE()e ATEdS 58S a4 A
o] 8543} Ado] o] He A F4dsh= A=
& o5ttt A+ 787 8 A
gbe 78T AFed Aolel 3 72z 49
SR, AFedTEH A7 48 AZl(o=
g3 AEH Aol 3 A= A ofsHithFig.
). A EHE AR QE2F =1 AE AMESHY

W, Z7k9] AE S Auto CADE AHESHALE

= o

|o

<Table 1> Comparison of body measurements between
subjects and 3D scan data

Subjects
Measurement (n=32) 3D S value
subject
Mean(S.D.)
Height(cm) 175.7(3.38) | 170.0 | - 1.649
Weight(kg) 70.9(6.59) 72.4 222
BMI(%) 23.5(3.63) 25.1 425
Chest circumference(cm)| 92.5(4.34) 94.2 .387
Waist circumference(cm)| 80.7(4.76) 80.1 -.133
Waist back length(cm)| 41.6(1.73) 41.0 -.369
Bishoulder length(cm) | 45.4(1.80) 46.9 .819

b)Horizontal
Distance

(a)Cervical y‘
Curvature

<Fig. 2> Measurement of cervical curvature
angle, horizontal distance and acromion
distance
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3) Evaluation of comfort & tightness
ATg AYPES 287 Hrt FE2 TS com-
fort)d} Q] Y (tightness)o] ot ZF Heke] = E=}
2%0] 918 AYE (A, By 77t

—_ = o
oF =3ty A %&E‘r"

=5 Bkl #2ehd 4
|(walking with swing arms, 11—),
A7]7](crossing arms, 1&), 9]&}
] 2457 ] (computer work, 35) &
Ao AA RYER o] B§rtsl)
o7 E9(shoulder, S), &L Y

- X.9](abdominal muscle,

-
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21-0] C}ir;} Zl
o} 7} el
(pectoralis major, PM), £
AM), ZHlZ FEQ(latissimus dorsi, LD), S22/ 53
/S| ALA LS F-9(trapezius/thomboideus/rotators,
T/R/R)O| A Th(Fig. 3). o]Lok Ao gt 5
Bl Bk metals] ekl 753t e WE

O

et
il

Obo

=
£ AEe} AN R8T WSS 7 BFL
48 124 9

57 BAE Hx2 Bretgdod
Ch~53=ul-9- 1.

Trapezius/Rhomb
oideus/Rotators

Latissimus.
Dorsi

Back

<Fig. 3> Evaluation position for comfort & tightness

4) Data analysis

A 249 Bk A7g AWRS A8 A
3 2g Fo) ARztw, AFLERY §2UAA 5
% A2, AELERE ARIAA 57 A Zo]
= vl@ete] Brietect.
192 28 T e 44 19 G3E AR
20| 18 Fro] wa A2 deted MER
52 ARE 2370 £ AHCIRE 552

THiurtle neck syndrome(TNS) group, n=16)7} A&EE &
Fto] TSR] O (g4 A /normal(N) group,
=168 et AYE 537 94 RS
FAYAAZNA AT 712 ATLERE of

1 olN
o b

i
l

A 75

<Table 2> Index values of turtle neck syndrome (TNS)
group and normal (N) group

TNS group| N group
(n=16) (n=16)

Mean(S.D.) | Mean(S.D.)

Group t-value

Index

Acromion distance(cm)| 3.81(1.08)| 1.27(0.98)|6.960""

Cervical curvature

anglo(®) 34.05(3.33)|31.05(4.16) | 2.250

Horizontal distance(cm)| 9.25(0.91)| 8.74(1.53)|1.155

‘p<.1, Tp<.05, p<.01

AsPE7AS) 4 A 254 emE W Ao
SHSick. 5 Wee) 1A ABLE MR Bk A7
SHRH 387 5
<.01)9Q} FFZ I (cervical curvature angle, p<.05)

FEo A gtk 7F ZFolE YERYItH(Table 2).

|

3 A (acromion distance, p

ool
J

. Results and Discussion

1. Posture correction
A& AAE wE AA 1Y ave AES 5
St JH(INS group)dt F4F AN group)7t 2ol
7F A1 tK(Table 3). ARE S3- HTHTNS grOUP,

162 495 A E= BE #4832 1 <A &

_,4.7]- et A3Z e (cervical curvature angle)
AYE AS L8PS = HH 1LITEE<.1), A
45 BE 23S e B 1315 HASHTHp
<.05). AT ERE ARA7HA 58 7l acromion
distancey= AAE BE &= W FofsHA H4st
ATH0.38cm, p<.05). ATLESHEE F2A7A] 43
A2 (horizontal distance)= 74 dl= FFS EATH
YA QTN group, n-16)F AR ASH BE A8
TP A 2 T RS Tabe 3). 482 A

lr Iﬂol'

o T

g A8 F AF4EE L OSE(p< 01) 43k,

FAFEEFE 35474 8 7% 031em(p=<.05)

ittt AdE BE 2} T ol FF2E5=(0.89
o

&, p<0) 9 ATEERE §2U7 54 A
(0.30cm, p<.03)7} ZH43tsieh. T ATFEHRE
ABANA 59 A zelo] Zl8ke AFS Y
Ef 2Lt

o|#st Ait= XA o F 7|54

2 Bolg % M
A7 AgEo| YAZ AFAEE FaAl7
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<Table 3> Posture correction effect of experimental clothing (A, B) in turtle neck syndrome (TNS) group and normal

(N) group
Experimental Nude Clothing A Clothing B
condition t-value t-value
Index Mean(S.D.) Mean(S.D.) Mean(S.D.)
TNS Cervical curvature angle(®) 34.05(3.33) 32.88(3.96) 2.038" 32.74(3.96) 2.145™
group | Horizontal distance(cm) 9.25(0.91) 9.03(1.00) 1.447 9.02(1.00) 1.413
(n=16)| Acromion distance(cm) 3.81(1.08) 3.70(1.29) 554 3.43(1.31) 2.380"

N | Cervical curvature angle(®) 31.05(4.16) 30.00(4.35) 3.719" 30.16(4.27) 3112
group | Horizontal distance(cm) 8.74(1.53) 8.43(1.41) 2.857" 8.44(1.35) 2.803"
(n=16)| Acromion distance(cm) 1.27(0.98) 1.45(1.15) - 826 1.47(1.24) - 866
‘p<.1, Up<.05, Tp<.01
7t Aa= HojEth 53| AR FFIo] olf] s 7S 5= U2 AlARH
F36H Yehd HEH(TNS group)ollAl 4% 2
A& FIF E Ao yetgt ARE 3540 F 2. Comfort and tightness
gotA] 2 A HMRoll AFEER A& APE 2 I 522 Wrgste] L S5 27| (walking
& T AF4Ee AFEAEE 589 A with swing arms), FE3 FOE WAFA7]7](crossing
Aoke A3 UEYonE A48 AFE & arms), 2JZte] groba] FFE ZFYFst7](computer work)
< 5l AEE 337 AP ook AR & 9] & 37HA A¥ &= $9¥sto] HtgH(comfort)T}
<Table 4> Comfort evaluation in turtle neck syndrome (TNS) group and normal (N) group

TNS group (n=16) N group (n=16)

Posture Body ™ othing A | Clothing B Clothing A | Clothing B
position t-value t-value

Mean(S.D.) | Mean(S.D.) Mean(S.D.) Mean(S.D.)
S 3.88(0.81) | 4.06(0.77) -.824 | 3.56(0.89) 3.44(0.89) 460
| pm 325(1.18) | 3.81(0.75) | -1.861" | 3.38(1.03) 3.63(1.03) | -.808
\Z:Vl;‘;gamzh AM 3.69(0.60) | 3.88(0.72) -899 | 3.690.87) | 3.56(0.96) 696
LD 3.81(0.75) | 3.81(0.66) 000 | 3.75(0.86) 3.50(1.27) 808

T/R/R | 3.88(1.03) | 4.06(0.93) -.824 | 3.88(1.03) 3.00(0.10) 3.416™
S 3.94(1.00) | 425058 | -1431 | 3.50(0.73) 3.44(0.96) 269
. PM 3.56(1.21) | 3.81(0.75) -.845 | 3.19(0.91) 3.19(0.83) .000
Comfort Czifl‘s“g AM 4.00(0.52) | 3.63(0.89) 1.861" | 3.13(1.03) | 3.31(0.79) | -1.000
LD 3.63(1.03) | 3.75(0.86) - 488 | 3.31(0.95) 3.13(0.81) 676
TR/R | 3.690.95) | 3.69(0.95) 000 | 3.13(1.15) 3.19(0.83) | -.180
S 4.19(1.05) | 4.06(0.93) 808 | 3.38(0.81) 3.63(0.62) | -1.000
PM 3.31(1.45) | 3.50(1.03) -.676 | 3.19(0.83) 3.38(0.89) | -.716
COJV“(i?(ter AM 3.69(0.87) | 3.63(1.03) 324 | 3.38(0.89) | 3.19091) | 1.145
LD 3.63(1.09) | 4.0000.89) | -1.695 | 3.44(0.81) 3.25(0.78) 1.145
T/R/R | 3.75(1.18) | 4.0000.89) | -1.074 | 3.25(0.68) 3.19(0.83) 251
‘p<.1, “p<.05, Tp<.01
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Z9Y AL (tightness)ES H7Iet ZAx}, 978 AR
g Fol& AGAEo] EWF] /e AoE UE
ok AYAL(Kim & Hong, 2014)°] whah Helst
(comfort)o] Ths}e] 3-(HE) oJAte] H7lE woy
AT-8 AWEo] QPG ) Aok FA g

Ao 7 A5 tHTable 4).

s 55 7ét 5ZH(walking with swing arms)
A= AS T A n=16)2 HEZ F9(PM)
oA A% B A% ARCE S Eekete o1
SH(p<.1), oI FA(S)e F SRIsBL/EAE
AZ% HATRRIOINE AHE B g7o0] 9
S Ao BATHA00). et B4 Wk
162 Ao AEE A7} BRT o BT
BANAT, 53] H SELEILIAZAZE B
QoA AFE A7} o] Wkt HrlelATHp<.01).

ARE 5T UL FUS YO WAL 5

ofN
).

A% 77
HE 5 7b) 48% % 33 ol 39 37t
2 shoint.

HAFH 2 52N (computer work)oAE= F 7}HA]
AP EA i3 F Hdo] 57 A2 Hetsithal 3
Aiglen, 55 A3 S5 I oA A
7} ujS Motathy WrFSFATHA: 4.19, B: 4.06).

%9 AL (tightness):= 2.88~4.259] Y2 HAZ
B7He E¥th ole H¥AEol “li?ln(comf()rt)l"i
Oe 29 A =(tightness)o]] s 7l '3}711 715k
&2 AARRICK(Table 5). AES %‘?‘T’—_" 2 ARt
493 AU A% 4YN b 200 € How
Wrleglon, 55 Be B5
2 2oEMelA A8 Al 290
(4.25, p<.05), FIL Fo T WA= %mﬂ*i
T AYE A9 tig F(PM) o] Aokl sFH
tH4.06, p<.05). A A2 F == 2= &%

Z(crossing arms)| A= TS T

tq A= EX]—jq— NeA

oA 5 SR SYHAAATS HTRR)NA

AysHA A B} oj7f R (S)olA melat 2e7t AYE B7F 2Yo] At BF7FoFTH4.00, p<.01).
2 e T(4.25), B2 EAM)IAE AFE A Q3K comfort)o]] T3t B7} AXH(Table 4)9} £

7t

Wt FB7E R THp<.1). A} Aol

<Table 5> Tightness evaluation in turtle neck syndrome (TNS) group and normal (N) group

“J = (tightness)o| tst H7} AFK(Table 5)8 WAA]

TNS group (n=16) N group (n=16)

Posture Body I othing A | Clothing B Clothing A | Clothing B
position t-value t-value

Mean(S.D.) Mean(S.D.) Mean(S.D.) Mean(S.D.)
S 3.00(1.21) | 2.88(1.09) 488 | 3.50(1.03) | 3.63(0.96) - 436
~|pmm 425(0.86) |  3.56(1.15) 2200 | 3.94(0.85) | 3.63(1.03) 960
Walking with =005 060.89) | 2.94(1.00) 235 | 3.00(1.21) | 2.88(1.03) 436

swing arms
LD 3.63(0.89) | 3.69(0.79) | -.251 | 3.13(1.20) | 3.25(1.07) - 620
T/R/R | 3.69(0.18) 3.94(0.23) -.939 | 3.25(0.78) 4.0000.73) | -3.223™
S 3.38(1.20) |  3.00(1.03) 1464 | 3.56(0.73) | 3.63(0.96) - 251
. PM 4.06(0.68) |  3.50(1.03) 2522 | 3.750.68) |  3.69(0.87) 222
Tightness Cr:rfi‘s“g AM | 3.0000.89) | 3.13(0.62) - 565 | 3.06(093) | 2.94(1.00) 620
LD 3.75(1.00) |  3.50(0.89) 808 | 3.38(0.81) | 3.19(0.75) 1.000
T/RR | 3.810091) | 3.56(1.03) 745 | 3.81(0.83) |  3.69(1.01) 436
S 3.38(0.96) |  3.31(0.95) 293 | 3.50(0.89) | 3.56(0.81) - 180
PM 3.88(0.89) |  3.63(1.03) 1.000 | 3.69(0.79) | 3.63(0.96) 174
Computer
o AM | 331(0.79) | 3.38(0.89) | -.324 | 2.94(0.85) | 2.94(0.77) 000
LD 3.56(0.73) |  3.44(0.89) 488 | 331(1.01) | 3.25(0.86) 251
T/RR | 3.940.77) | 3.69(1.08) 845 | 3.500097) | 3.63(0.96) - 415
‘p<.1, Tp<.05, Tp<.01
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A HLs BE AT F52 Y Ak Sl
L ASE -’]‘:H :LHH(PM) %9Jo] 7
7Fstlom(4.25), o] B9l Halgto] Mg we ¥
A3.252kL Brekdy. 18y H SR eEL
SAITATS FATRRE A8E B 2ol &=
Aol AT Aol Bisision, B
1

R

H
AAE 4B B ehelo] B A A0 5

ok 2 A WelAE 2ol A1 g7l
HlIA 948 A0 WHE APE AVt 4G

i

!
oo 1%

oz g4}
7t ¥oE WA E SAME AR
2 A% ED 2IEMeIA A AT}
ol B71eA e m(4.06), 1O E45taL
o] %9jo] WOIghe vlLd FraiThL UL
(3.56), B H-‘H(AM)— 29 A7t =2 LAk
(3.00) HeFsIFA SHBFATH4A.00). SHE T/ eF
AIATE EATRR)E By & 29 F&
B8DE 7ML o, Hlud Fogh HRH3.68)
2 e,

olgt A+ A= HUSHcomfort) T 2 H
(tightness)] uﬂm QA o] we g > 9le
= Hoj&th £ A9 Ay FueEA R Y
Al 5 501% LAo] HiA Zsteiete Heke
< e AFS Uede § SEHs3IAD

28 2ol wlud e 298 Rofsie] Akt
Aol Baskn, G2 s 42 e 24
Fol= L

| el AR Aol 283

N o) OF
[l:_o‘ -lL]t m;

S|
N

§42 FEA7I7] SAsiMe F9jel et ZpEst
Tt o] 58T 22YE AT
A 2 o7 2Rgo mE AAl 1Y axel it
IAZE9 A IS 7153} o] 7S 1E(shoulder
spreading)} A2 Q1 287 (overall fit) 0. &2 23}
of ARE 23}, 57t FoR V22 ARE ST
Heto] A4 wq 97| FHA 2g4o] s o
=& 0] Y H(Table 6). o7 HE 750 Higt AR
B 257 Ao WrKA: 3.88, B: 3.84)= B4 Aot
BH7HA: 3.69, B: 3.38)Hrt &9kt AAHA 28
% AAE A Af ARE 52 F(3.50)0]

n}Lﬁ

F8 7154 ool A B ft

wAgoh T

<Table 6> Assessment of shoulder spreading and overall

fit
Type Clothing A |Clothing B
t-value
Group Mean(S.D.)|Mean(S.D.)
TNS group
(r-16) 3.88(0.89) | 3.84(0.83) | .126
Shoulder N aro
spreading| . 2P 1 3.69(0.83) | 3.53(0.50) | 0.863
(n=16)
t-value 617 1.290 -
TNS group
(r—16) 3.50(1.16) | 3.38(0.72) | 0.522
Overall N group
fit (r16) 3.25(1.13) | 2.63(0.96) | 2.825
t-value 620 2.506" -
‘p<.1, "p<.05, p<.01

A4 k32520 ok o FAH o2 BFrlsiglo
u, 495 Bl HisiA= AAAE el B7t i
- RTH2.63, p<0.05). o9 2 A= HYE
28 & o7t HAE 715S % s1x] Ao &
Aoz Agsly 9o, ANtHoz hFL, B,

e 259 %’47\]9} OJEH_ _}. 2 wrger AFE A

=

V. Conclusion

£ ATE ARE 532 oYshe 7164 A
Mz 8ol wig Ao Wstel TG AH 2
AL RASIA ARE S5 1Y Hmo]
2 A 23015 28 A SEA et A5
stgie. A7 Avhe chewt 2.
A, ST 70 280 Beiet 715 2
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