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Abstract

The purpose of this study was to design posture braces for rounded shoulders
by examining characteristics of incorrect postures of rounded shoulders. The
review of information in literature on rounded shoulder postures, correction
exercise methods, and posture correction devices, has prompted this study to
determine the design and material of a proper posture brace for rounded
shoulders. In order to develop the pattern of a posture brace for rounded
shoulders for women, the study carried out a comfort evaluation of the braces
based on the 2D patterns through drafting method by utilizing the body
measurements and relational formulae associated with the major body
measurement such as bust circumference and on the 3D patterns of the brace
which were obtained from 3D human model of women in their early 20s in
Korea. Differences in angles were noted when 2D and 3D patterns of shoulder
posture braces were compared. The side neck point was relocated farther
outside in the 3D pattern to allow additional flexibility in the back-neck area,
and the shoulder band was lowered by 14.8°, increasing armhole area comfort.
The upper hemline of the front panel was found to rotate upward at an angle
of 22.0° as the underarm point of the 3D pattern moved upwards than the
underarm point of the 2D pattern, which enhanced comfort in the abdomen
area. The 3D designs of shoulder posture brace was preferred in this study, as
they significantly improved comfort while conducting fit evaluation compared to
the 2D patterns of shoulder posture brace.




72 OjHE[2LA 2253 35

I M2
IS ShEolut LFoAEet ofzt FAlE FsHHA]
T ZFEe AntEES AMESHE o] dAdellA WIHEA]
WA AR FAERE AR QAT &, o7, At vHd
L2244 A7 d40] Skt rtn EaEy gk
(Kang, Park, Lee, Kim, Yoon, & Jung, 2012). o= FHH#
B9} AHIERE O] AL ddEo] MA Uolx|y AAMYE Aul
of AA JFE vIAUA obF, AW, A7 vkt &

A

Fojolld Uehhe 170 ZAIE A5E Ao oE A
Ao mE2et IEA9 55, A WY T 2AE oPIF
HKim, Kim, & Park, 2011; Moon, Lee, & Lee, 2017).
A2d APZIRE ohEE 9ol o ARF FRASHAY B+

o AHZ glo} Y SOl ABLUT} BEF ANBEL
M Agont AY BePe 2Pl =, ok et

2

KeR
st o] AAdge] RS wAA "t skl
FEE AMGRE ARREHOAN A7IZEe] R BAAA=
e, &, o 289 ALH] £55 oplsl ARFole
= AP AAl(forward head posture) FLoi7iAF
Al(round shoulder posture), -5 % (thoracic kyphosis)
Y H=A 27 AlFE FH @ Kim, Yang, &
Lee, 2013; Sahrmann, Azevedo, & Dillen, 2017). o]4&
AP AFge AAY 7154 AR ofUet EEsHA

Shoulder level

Pelvic level

\
Knee level ‘1.6\ 4

Anterior view

Holz= 9oz et A=A Aol &5 59 BAA
Ag e hRhim, 2011). HFE A= ERH
2 Qo] ofgte SjFER ohiet A1) ZEAo] ol
Hog W 39l S UetcH(Park, Lee, & Kim, 2008).
ol HAFTF AR [AE olF1 EFo] AFE A
4 Qe o]l HE AEIR Figure 194 Hxo] A
Al oA, A, 8ol 7 &
ol & wf HuH, o7, JdBolFA T4, 7= He
o] Aol AXRE FEiE SJmltthLee, 2005).
AR AAE AWdsk] S1F Wil AAE wAR
2H T8 olgotl #¥e YWEE AdEsH 43E
N AEY, 87F WA T2 FFsaye] it
H(Jang & Choi, 2012), A= w9 1y gel
U, 7lo|zxeE] o )\;-(137]. ol
7179 gt 22 W &
Z0] 7449} 2elo] Ao k28 FrHAmmendolia, Kerr,
& Bombardier, 2005). HIHo| 5oy WAHARE T3
HEE ZA20] Mgk o5 SHskA U thA] o A
2 Zolyl =l=d|(Ahn, Choi, & Kim, 2019: Choi
Kim, 2005; Yang, 2019), o& ®A|sta W] 3=
A57] el A7 A dE AEE 2Pk A&
QEE LolFE HZ7|9] ARgo] FAAC tieto] H

oty Hz7|Fo] AMRL AH|9] o] g Hoof Ew

[o r-{n

2 oS o|R

A e

l=

oll

e 4> B Jo &

Earflap

Shoulder

Hip depth

center

Posterior knee

Ankle

Lateral view

Figure 1. Correct Posture of a Human Body
(Vigué, 2008, p.172, p.174)
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Table 1. Criteria for Selection of Subjects
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Physical criteria

within the last three months

- A woman with a shoulder posture having a height of 2.5cm or more from the floor to the back
of the shoulder peak in a straight lying position

- A person who has not received treatment or surgery due to orthopedic or neurosurgical
conditions of the arm within the last three months

- A person who has no experience in regular upper body posture correction or muscular exercise
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Place both arms comfortably next to Measure the straight line from the
the torso in a supine position with the floor surface to the marking sticker
back on the floor using a ruler

Sticker to the back of the shoulder
peak measurement point

Figure 2. Measurement of Rounded Shoulder Posture
(Photos taken by authors)

2. S20 REEZI| Clafel U LA M A&7 HEL 9% AT $OHURDE Tl Slstel

7 g=ol el 53 H=(E: e hE/uAs, 33 B
2 ATE o 20008 B ABHT G obBA B 5 S e F/ADR Wsld 13 23uz)el
oA B3] 2759 e HRE PolES Be) Lok A8 ke wrgelel Aol dig wAPE ANE
AEGY, BEPE, AGAA Tl BAsidon A4 & IS Sislel 37 A BYY eI L &
F718 Bo AR Aol T WM FAAR. olsh  BSH: PHoR A WHg B8] 24 F2of n
BA AN 299501 B U7 B BIAD S AAIR AL 1 2Au1) 46T Hrkk 5
WARRS) AR Y AT 248 ARt T BoE AFAL WG ol 235 14 B

2719 8% Wt el A9 FHE vag AuE ¥
3. S2op) ayE27| W MY Aslol FoPl wRHRI] ARG T WS Ao

HUAE H FoA QA AEAE Bol] Ststel QA
= G5 AAAZASE ARASEDL o ol Hgshe 0, @7 22t Y 23
H

149 o448 A9 AR, 20000e Fiska

20t Z5F oA 9] JAASYE Pt 255 H4ste] oA 1. o/} Hd &4
& Soll wARRY] feg WA Axsidtt 2UksE

L slEjEe, 5ol AEgddatoldo], ATarFHA] U Alode tideR g ol A ARz

Zolg APAEAS FEoZ ARSI, s Zolet Ak N Sall, AtolzF]ote] A7AF gl AHX|FRAAL

HHle 275 5 71F8= sk AklE ARgst 9 HIAKATS, 2015)°9] 362 2] 20t ZHF AQloA] A

Fom olnf, WA= SR FAQ el $oll Aok W A QIAAIE PR B ASXet BEAAE 7|EoR

A9l A& 125t EHFE] offFe HofsiA] it 95% S2] Aol A 9 1 HAE AREIT
(Table 2 &%), 1 WS Well Zd=[HA Sl RIS

4, S0P wHE=RI| 2k22F Wot U ofEd M 7 d@AE 4751 Table 30 A" mgAt 6“44

AAZS Aok BMI AAA5E dehfglon] o5 =
HAASS toR 14 RAREO] e H8E A F 200 29 Aeledel AAAZA Gu AH A5
BAS T PROEDT L F 5L Lo @R, AT Yol EeEe AL HolEc)



o0y - Ayt

Y - Hzlot / 2D ¥ 3D THE

g8 s2of

LTES)

75

Table 2. Body Measurements Statistics of Korean Women Aged Between 20 to 24

Body measurement items

Body measurement (cm)

Confidence limit (95%)

Mean(SD) Min, Max.
Height 160.9(5.2) 150.7 1711
BMI 21.3(3.1) 15.2 274
Waist front length 35.2(2.0) 313 39.1
Waist back length 40.1(2.1) 36.0 442
Interscye front 32.0(1.7) 28.7 353
Interscye back 36.7(2.0) 32.8 40.6
Lateral shoulder length 37.4(1.8) 339 409
Shoulder length 11.5(0.9) 9.7 13.3
Chest circumference 85.0(5.8) 73.6 96.4
Bust circumference 84.1(7.0) 70.3 97.9
Underbust circumference 73.0(5.6) 62.0 84.0
Waist circumference 71.0(7.1) 57.0 85.0
Waist circumference(omphalion) 76.1(7.7) 61.0 91.2
Abdominal circumference 80.8(7.6) 65.9 95.7
Armscye circumference 38.2(3.1) 32.1 443
Table 3. Body Measurements of Six Female Subjects
Sublect A B C D E F "('Seg)"
Body measurement items
Height 161.5 165.5 152.5 164.0 160.5 156.5 160.1(4.8)
BMI 22.7 22.8 20.6 20.0 19.5 199 20.9(1.5)
Waist front length 35.0 36.0 34.2 35.7 36.0 36.0 35.5(0.7)
Waist back length 40.0 40.0 38.7 395 39.0 39.0 39.4(0.6)
Interscye front 32.0 33.0 31.0 32.0 315 32.0 31.9(0.7)
Interscye back 37.0 37.0 355 36.5 36.0 36.5 36.4(0.6)
Lateral shoulder length 395 40.0 38.0 39.0 39.0 385 39.0(0.7)
Shoulder length 1.2 1.7 11.0 11.5 1.5 11.2 11.4(0.3)
Chest circumference 87.0 90.0 83.5 84.5 84.0 84.0 85.5(2.5)
Bust circumference 88.5 92.0 82.0 84.0 82.0 81.8 85.1(4.3)
Underbust circumference 76.0 80.0 70.0 73.0 72.0 73.0 74.0(3.5)
Waist circumference 74.0 77.0 65.0 723 67.5 69.0 70.8(4.4)
Waist circumference(omphalion) 78.0 83.5 68.0 75.0 71.0 72.0 74.6(5.6)
Abdominal circumference 82.0 88.0 73.0 79.0 76.5 77.5 79.3(5.2)
Armscye circumference 40.0 415 39.0 385 37.0 37.0 38.8(1.8)
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Table 4. Types of Shoulder Posture Correction Device According to Wearing Method

Types Product Images and relevant web sites
[ 7S v |
P j
\ &
N " : i # r"
§ 4
. o
With back L)
sut;;ggrt Figure 3 Figure 4 Figure 5 Figure 6
Enus medical babaka Taller Melkin Neomed JC-7030
posture correcting band correct fit band
(http://Mmww.enusmedi.co | (https://www.coupang.c | (http://www.melkinsport | (http://neomed1.com/;
kr/; om) s.com) https://www.hyundaihm
https://smartstore.naver. all.com)
com)
\ . )
//\\ '\/,,
/ \
Armscye
band type Figure 7 Figure 8 Figure 9 Figure 10 Figure 11
Body & posture Dr.Pro posture Thuasne ligaflex® Xiaomi HI+ Smart Back posture
correcting band correcting band clavicular straps posture correcting | shoulder up band
band
(http://item.gmar | (https://shoppingho | (https://atomyaza.co. | (https://www.goo1 | (https://www.hmal
ket.co.kr/) w.kakao.com) kr/) 0.com) |.com/)




ooy - Ay -

R0} / 2D U 3D e &8

s3op 2

A, GAAoR sleleh o] ehroz A
7t Qleka sheiet.
PRSI Far WE
S Rt TRs sk
ane A LA 2
w7t Fof B

wge] ax

@ AESS BA} shEg) 2w
ghrre] Tuzise] AAELA]
fopa it omlz Zolt yi=e)

fllo
n{o
iy
e F
R=)
N
I
ol _
o
-m
:\9
5
T,
i
2
)

L
T
BN
2
jg
L)
5
ok

& sastarh Eg 231}4 AlAel| g
A 2N T TN o, 5 9IF FREoA W9 Holg
ZASAY 1SN o] BAPHEZI|E ZZFo] EHEFS
#otgleh. Ego)z gt (A7 e ARE oYy
Aol g ¥R X ZRda siglen dxg 2
AR A¢ A5 Y3t FEE #Hdo] 5 FRo| Fr
o] &g B AJeE A5t o] o= ﬁiﬂu}t}

Asshe Algel Aol 27
Fel Al weh geisd] oIy Aelx AAZ A5
gong Fufj Al Helg olg stof A Aelz 54 A
AS do=A BT Bast Y3S & 5 ok

o]/\h} e o) wAHRZI] AFEAL 24

710l 71-a7 A &2 i

:
&

=1
o,

Moo ko T oo
BN R

ol
2
i
§.‘=

El

2,
fx
BN
N
Y
i)

N
£
)
oo
st
oflt

)
He

LT

N

oo
o
ne,

= S AZE fY(Kang & Jung, 2016)2] ©]7j
£ Al fiste] AsAdol 2 gt oY
TR FAA O AMS At Zo] A|IRFE I

o
o
st

I
o

=,

53 ERE kbl fotel 5 Rl AAhE Tystel
WIS 22 A2 S FP AR =
o oblst & WAL WES Fkz Raslel FE of
e AR H2 GAZORA FL oVl NS BRshe
750l BE DR Felrk AkEIole

N

3) 12} Foll wgEx7] el A
ol wAPRZY] T APt 71E AR AHRA 2
e 7122 A Fo wAERT] HAR]l EAS
+ Figure 129} Zth. w2 5 3129 HHAQl A2&E
9ol A=z SetaE AARE Fole Adx FPskglth
s B9 71 mARRY]) AF AH8AEC] 3EdeR
AHHA Asgo] FEO| xS Hopr] Sl A o7
WHRZ7]9] oHETL FE HAE e tiA BEY

HZE dZste] 28 Al Zdolg 28ate] Ao BA x
Agh = g et ke ZAvigolEE LA HiE
A7) AFelER AWg el wg7)7h AAe] golst

A 2w =5 /st

14

<l

Table 5. Wearing Reviews of Commercial Shoulder Posture Correction Devices by Product Type

Review
Types
Pros Cons

- Stuffy with tightness in the abdomen

. - Easy to adjust pressure and tightness - Uncquortable and painful armpits when worn for a

With back . long time
- Stable around the entire back . )
support - Back-crossing bands are twisted
- Back support leads to correct posture )

type - Effective for scapular pain - Unfit part of the body happens
- Unpleasant due to heat sensation depending on
garment conditions
- Weak pressure
- Little effect to correct posture
- Not fixed on operation

Armscye band | - Easy to carry and store - Causing pain in the armpit when wearing the thin and

type - Lighter weight narrow shoulder band
- Hand and arm numbness when worn for a long time
- Difficult to control and adjust the band length for
tightening and softening are behind the back
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Figure 12, Flat Sketch of the First Rounded Shoulder Posture Brace
(Figure made by authors)

Table 6. Characteristics of Materials Used for the Rounded Shoulder Posture Brace Developed

Fabrics A B Note
Attributes (Neoprene double knitted) (Double bonded)
0,
' Rubber (cr 50% or 0over) nylon 80%
Fabric contents Jersey (nylon 100%) olvester 20% -
Knit (nylon 100%) poly °
Fabric structure non-woven non-woven i
Knitted Warp knitted
Thickness (mm) 2.70 1.23 KS K I1SO 5084:2011
Weight (g/m®) 660.0 220.0 KS K 0514:2017
Tensile strength (N) - 66.1 KS K 0642:2016
Elongation (%) 200.2" - KS K 0642:2016
Tear strength (N) 18.6 147 KS K 0536:2019
Stretch (%) 18.8 2.4 KS K 0642:2016

* The tensile strength of fabric A was not able to measure to the maximum load of 184.2 N, so it was replaced with

elongation according to KS K 0642 regulations
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Figure 14. Prototyping the First Rounded Shoulder Posture Brace
(Photos taken by authors)
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Table 7. Statistics of Subjective Comfort Evaluation of Wearing the First Rounded Shoulder Posture Brace

Categories Questions Mean(SD)
Clothing pressure of shoulder area 3.6(0.9)
Clothing pressure of armpit area 3.2(0.4)
Clothing pressure of underbust area 3.6(1.1)
Clothing pressure Clothing pressure around waist 4.0(0.7)
Clothing pressure of lower abdominal area 4.2(0.8)
Clothing pressure in the back neck 3.8(0.4)
Clothing pressure in dorsal area 4.4(0.5)
Motion easiness during forearm movement 4.6(0.5)
Motion easiness during lateral and posterior arm 4.8(0.4)
Motion easiness movement O\
Easiness of movement of the torso including the waist 4.2(0.4)
Motion easiness during rest 4.6(0.5)
Easiness of wearing shoulder bands 3.8(0.4)
) ) Easiness of wearing waist bands 4.4(0.5)
Wearing easiness - -
Easiness of removing shoulder bands 4.4(0.5)
Easiness of removing waist bands 4.0(0.0)

T ol golgteolgte uGARt T2 2 golgt = AXE Egote] HelE Aol R of gl F
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Back 3/4 lateral

Figure 15. Designating Style Lines of the Second Rounded Shoulder Posture Brace
Using a 3D Standard Human Body Model of 20-Year-Old Korean Women
(Figure made by authors)

Figure 16, Flat Sketch of the Second Rounded Shoulder Posture Brace
(Figure made by authors)
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Figure 17. 3D Panel Extraction for the Second Rounded Shoulder Posture Brace
Using a 3D Standard Human Body Model of 20-Year-Old Korean Women
(Figure made by authors)

Figure 18. Patterns of the Second Rounded Shoulder Posture Brace Based on 3D Panels Extracted
(Figure made by authors)
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Figure 19, Prototyping the Second Rounded Shoulder Posture Brace
(Photos taken by authors)
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Table 8. Statistics of Subjective Comfort Evaluation of Wearing the Second Rounded Shoulder Posture Brace

Categories Questions Mean(SD)
Clothing pressure of shoulder area 4.6(0.5)

Clothing pressure of armpit area 4.2(0.4)

Clothing pressure of underbust area 4.4(0.5)

Clothing pressure | Clothing pressure around waist 4.8(0.4)
Clothing pressure around shoulder-back crossing bands” 4.4(0.5)

Clothing pressure of lower abdominal area 4.6(0.5)

Clothing pressure in the back neck 4.8(0.4)

Clothing pressure in dorsal area 4.8(0.4)

Motion easiness during forearm movement 5.0(0.0)

Motion easiness Motion easiness during lateral and posterior arm movement 5.0(0.0)
Motion easiness of the torso including the waist 4.6(0.5)

Motion easiness during rest 4.8(0.4)

Easiness of wearing shoulder bands 4.2(0.4)

Easiness of wearing waist bands 4.2(0.4)

Wearing easiness Easiness of removing shoulder bands 4.6(0.5)
Easiness of removing waist bands 4.6(0.5)

Easiness of wearing shoulder-back crossing bands” 3.6(0.5)

Easiness of removing shoulder-back crossing bands” 4.6(0.5)

* Added evaluation questions for changes of the 2" round shoulder posture brace
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(Figure made by authors)
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