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Evaluation of Muscle Fatigue and Subjective Fatigue depending on the
Hip Seat and Waist Support Band of Baby Carrier
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Abstract : Discomfort as well as muscular pain and musculoskeletal diseases occur in cases of stressed posture due to
prolonged pressure. Therefore, the American Academy of Orthopaedic Surgeons (AAOS) and Pediatric Orthopaedic Soci-
ety of North America (POSNA) recommend that bags that weigh no more than 15 — 20% of the wearer's weight. However,
despite the prolonged pressure from using baby carriers, there are no recommendations and limited studies on how to
protect wearers. Therefore, this study investigates subjective fatigue according to the usage of waist support and hip seat.
Based on this, muscle fatigue and secondary subjective fatigue according to three types of currently commercial baby car-
riers (X-type, H-type, and H-hip type) were measured. Subjective comfortability was evaluated on a 5 point Likert-scale
and subjective fatigue was evaluated on Borg's CR-10 scale. Objective muscle fatigue was also compared by measuring
and analyzing electromyogram (EMG). The results of primary subjective fatigue showed statistically significant changes
in the shoulders, waist, calves, and soles of the feet according to the usage of hip seats and waist support. Electromyogram
measurements also showed less muscle fatigue at the upper trapezius muscle and thoracic erector spine muscle for the
H-hip seat baby carrier, which has both waist support and hip seat, compared to an X-type baby carrier, which has neither.
However, results of subjective fatigue showed opposite results at the waist despite having same results at the shoulders
and beneath the shoulders. This show discrepancies between objective muscle fatigue and subjective fatigue; therefore,
that both aspects must be taken into consideration when developing ergonomic baby carriers.
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o= EFalal o3| fobeE Al
g Ay 7t sy 2=
g W ofelyt Sk 5 24t + 2
2o AT 719AbE o] WE ol
Ao 7] wjitolct. olgfgt foldF Al
22 = N2 AR sl th(Park, 2016).
Al vt fokeF dAGAME v AlEnith 22 Al
2 Uisa glon, o 7H4 B3 Axyhdo|t). oE &
RA}E] 749 20~1009-47EA] wi-g- TR, E“%a] =
T Z9- 150~2509h - 1 ool 7Hel =
A3+S D3 9JthHan, 2015; Momtalk, 2016a). w}aH
M= F Tl aniRte] A3 Ao, AMgAte] 7R
g a7k ﬂlﬁOﬂ &k AEHA s AAES EAEL
(Momtalk, 2016b).
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oF b= AFoE ENF ] lojE A&H o2 AMge Af-
7} BthLee & Lee, 2017). AWt o] wlo] tidt szt
AMZE AFe] BAle vEs A4olH, 459 JAIE TS
2 o]Fojx|1 ¢Itk(Kang, 2017; Online News Team, 2016;
Yoon, 2017). B3}, op7] wle} sl AEzAht AlE 7
2 7} 5= AL QAS SACE IYETL glo)(Park &
Yoon, 2016), ©}7] W] ARl whE o}7]9} Fro] Ay
W, AR FH, JgSHe] FAFI ERt Sl g
ATE HES Aotk 1 FAIAE e HAZAEE S
(IHDL: International Hip Dysplasia Institute)ol|X] A|3-sk= &
ofe] 717kst Fgolm el F2 Aol Sk YRE Ega)
of JPolm7t AALHA HoARAL SHA7} YHolE AT
o 752 77 AT HeE s RS JAIEA]
£ Ndaision, Hole 7H%Hﬂ YREANZ | (HEE, B=,
A AHEe]) AlFe] obrle] i A% el Ego] "t
= 34 JIFHDD)E 7% SAK(Yun, 2017). 22v} o]
gk AF A ob7]9] Aol ARk 24 B A 9
337%‘ Ao, o7& A5+ AAIZE kL QlefolslE FEE 9
T e o] FX]R] kA Qi) ofr|e} A ©]&F]
%’DPE-OJ AHFE BAAA F71918 vt el /=
7t e igkon, olE A= H op|EL FE YR
oﬂ obA Aesh= 7497t Brk(Yuk et al, 2010). F=g Uyt
O =2 RS AAsl= 1209 olde] op|EL HUS fR
XMI o7 BrhE W Aol T Ao ah AlLHoR
F20]7] wZol] FSAR= oIVt oF 3e7iY Aot 2wyt
A% op7] W& ARgsle] o}71E AL thie Z-97F Brk(Lee
& Lee, 2017). WEbA] olgddt A& 714 EAES
= B ollzt Z&o)| FFE of7lshy] w&Eol(Hong &
Cheung, 2003), ¢ 7.6~14.1kg(?+ 671 ol 3670Y; WHO,
2006)== o1& AT Bt dAY PIE sk A B R
o] ZZAA AL FHE = 7 UL Aolth(Yuk et al,
2010). 53] 44 mIRF 9] = F5AE F 92%7} duine
, B gulEo] 8oz ¢ld 253 B 52 5 55, o)
558 Tadka gk aee Bl op) H]i oplE <t
o} 71 g-o= <5 “gok APl ZFAA vRe FIel
=3} 27 o]tH(Sanders & Morse, 2005).
SHH, 38 7PE, AR 7P, oF 20kg o] w7, W
5 AR 7&—% o 71AY &%@i&i s
I EME*"l ‘%‘r ~°ﬂ ﬂ%d *Ml o

v

rr

-

F

4& m&a‘ 2 e rSL'

El

ol Lo

4 ¥
gk SHoA ol o ﬁE—OW %h:} 53] 01771101] Uﬂ 71 —”rﬂlﬂ
A%, AAAA 9} Rl Fge

'63_9_ 0107_—] 117374] 705]_
A A (Lindstrom-Hazel, 2009;
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2438 AkBirrell & Haslam, 2009), #7pde] eje} FA 9|
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Z13Y 5| THAl-Khabbaz et al.,
2008). 5t Z2AA Agke] oS 98k HEs 7pY FAE
Zh= AFEo] wWol o]Fo|F o™ (Chansirinukor et al., 2001;
Devroey et al, 2007; Hong & Cheung, 2003), = A7} &=
4 271 ST 7PEAIZE ASUHE] 10~20% BW(Body
Weight)S Z3sHA] B Zlo] Frhal Abeirt. =, ok
g A7PY ARGl ik Wue s g elAsts]e Bal Lo}
AR o3| oM = 7he] FAE A 1520%5 EA &
5 ARSI ATHAAOS news, 2013).

skl 20~30tl] oAde] Hd EFAl= 57.3kg(Size Korea,
2017)C.2 olo|7} L FE 3e7ol 2 wi7kA] F 7.6~14.1kg
]l ofolE terhal 7HYsH, dvke el wAlel 13-25%
o sigehs FAE MY A& <t A He Zeltt
JHol® op7] WE g W FEAlA Tl Fetet 2=
AA Ag, o5 dgab] 918k ANANS gle W ooz} o
o thgh A=At ¥ ?‘& Aotk Bgk Aol TheliAl= St
g3t Hots 283 ek TRl sidelut 7hE Sl g
LS Aljtekes Ae Bol o] FofAAL eik(Lee et
al,, 2013; Park et al., 2011), o}7] W& oz o A+ A
e REsi, H2 op] weh 23S FEYS o vehhe
2BYme} SAde] Wajsl 2AA N Rl @
AT (Yuk et al., 2010), 2 A 3 280 W
ZHAESHKim & Yun, 2013), o}7] W 2§ F = opr|E
AR sFeAo] M2 Yz WHsl 5ol gk AH(Chang et
al, 2010)7} ol2e}A T k. e} oly] wWe} st 7o)
Fx7} A3 T FEE vz 28wl el o
£ 2BYE, st S 4 A7t holm, HA) &
Mol 2 AMatE R o] ol FEY 2487
Thsh ARAQ TAZEE P FY] Mwd AT
3 goltt. 3, 58] AAtst YAE S} P Bk
o 7} 29 R e Fol YL HREAo
AT Al FE9E Aol
wEh] B dpoie dxpyow FHA mz7ta 2herk
o YL WA= o] Wel WS Yolw A 52 AXIrhe}
FAE ol uhe 99 Wk 2ARkA Ao =g, o
Qo) we 2lEEst 29y YR 59 o PAL R
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oo g AR

AT 47 22F FHA HATY HFrks 20168 E4AHAE
92%9l] sE3l= 26~394 774 Al 10 oo
3131 S. ™ (Statistics Korea, 2017), &, 312], tigloll &3
Ao IAY AeH AeAl, FH, 9=, IS Bt 55
o] = A= A7 78 Al ALt BgF 20~300)
o) oS thET 5 e A TR AlolzF|ole] Q1A H
o tlolEe] sFEe S Agsilon, B Al Foigt
oAbl dnkAl 54 B 545+48kg, 7HEEE
86.6+3.7cm, Z715EY 85.4+4.8cm, S EH 71.0+4.4cm, 3
Fol=d 96.1+3.5cme] AT}

o b

N

2.2. I} gy

22.1. 4% dat

IAH o R Ha o] WE AT Ak 15082 TS
2 EQ19] o] we gt FHA mEAT AES AR
o, olxH o & s AXe} PAE 7ol mE ZIEE
£ S437] 93 o] W 3FE Addste] 1088 thdeR
2 Exet FHA 278 ST 2S4S oA
Ao o8l F4€ ZFEx] JIS Haslelr] a dF
o 3 3Y AES FFsom, 13] & Ao AFHA=
Fig. 13 2t} v gt} o2 /9] opy] W& &35S
H e e dFiAER g eR tEA AXsiAT

A A 302 SR TS Fsien, F4 & MVC
(maximal voluntary contraction)®] d%= &4 T3l F2A
o] ZHREE A5 1 F o] WE Agsle] oprint
UlZ(7.6kg)s HOZ 83 F 3% 71879 EF=oA
4.0km/he] £E2 30%7F 4715 St 4718 Ed F
22 A 2R WU oH, 1 Falo) 9%k 2R
Ast7] f1al

o~
rN

N

¢

= ¥

s = Al MVCY] 2HEES =431 thFig.
). 28 ¥ 32354(24+1°C and 65£5%RH)NA Z18)

0

[¢]

bgon, sl 13 A9 ST

222 H7F =+

222.1. op7] we} o7l

1 FE W7k Au ok wEe At A 8l
ob] mys PAET} EFFelgl= ob] WE AHgHIL 9
15038 tgos zAsklom, Relo] Aly Qe o] )
71 B7kl AREIRATE gk 2% S 23 FHA s
sk AF 3T ARETE 2HE Aol AREE o]

= 2016 =felellA Akl 1090l Z9ke AlE 5
&) AA ek PAES] fiFel wet 35| opr] WE At
S THINAVER Shopping ranking of Korean market, 2017,
Top 10 Best Selling Baby Carriers Reviews, 2017). 31 W]
X-type FAEQ} 5]2] XA U7t BF ¢l FHZ Fig 2(a)
oA Henpel ro] oj7fize] Xak= 2gEE ofr] u] Eo]
o} 5 WA H-type(Fig. 2(b))2 sl2] AA7F o, FAE
7F Q= IR oS HAR wie o] w FEjoltth. Al
HA H-hip type(Fig. 2(c)y o7ie] digle] &= Wsj o}7]
o (H-type)s SLstslon], FAES}L slg] AA7F 257 =
Fefeltt.

AA o2 AFstrlole o2l 71 ofglge] 7] wEel
op7[rh|F & Aol Ao, o5 thAlE ofr|uh]
7] Atolze oY € delrle] Hat 711 66emet -
A 7.6kg TLEHA AZBIATHWHO, 2006).
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2222, T E(EMG; electromyogram) =7

EHAZAE 2477 ==& Wireless surface EMG
System(TeleMyo 2400T G2, Noraxon Inc., USA) 8xd-S
olg3lRom, meke] Ax] 29 AXE )] MyoResearch
XP Master Edition 1.04 software(Noraxon, Scottsdale, AZ,
USA)E o83l dHolEE +3t3th. H=-2 Disposable Ag/
AgCl surface(4.31cm diameter, 2.06cm’ sensor area)S AR
st dies 43ss B9l $o7 e 74 S A

7% F SENIAMeIM Aljkshs o A5S F-2sisitt

Evaluation of Muscle Fatigue and 2" Subjective Fatigue

according to the Three Baby Carriers

<Climate Chamber, 24°C, 55%RH>

Wearing

baby carrier

Evaluation of
subjective fatigue

*MVC : maximal voluntary contraction

Fig. 1. Experimental process.

: Rest MVC Walking at the treadmill meagll.l\:gment
: . | measurement (4.0km/h, Slope 3%, [ ]
| 30min. ] after load on :
i of rest 30min.) !
H muscle :
: 3 times
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EMG A= RH9AE Fig 3004 HE vkl 72ro] Konrad
(20057} AR¥sk= 2] 25 F opr] W A8 A] FIFL HAH
Aoz A7E= & Al (neck extensors), ‘3o (upper
trapezius), §-5-% 2|57|%(erector spine of thoracic region),
8% HZF7]9 Z(erector spine of lumber region), ¥ %=
(rectus femoris), THE ©]5FZ(biceps femoris), 2173 (tibialis
anterior), H]&-*(gastrocemius) & 882 A3l on, 7+ A9
o] 94 & F QEFK fRFeE ASS FAElT
(Hermens et al., 2000; Jeffrey et al, 1998). A= AlF2] A
e 18l gl MVC test *H (Konrad, 2005y AH8-3H3A
o 3% F9F HAIEl= MVC(Maximal Voluntary Contraction)
& 77 3 Y3 2 E A5 FEFZEE(sampling
ratey> 1,000HzZ 2783100, -5 AAp| fal 554
98E 20~500Hz] theE72ZE] (band pass filter)Z ©]-8-3}]
Ao stk B3 259 J2&= Z4E 9131 Median
FrequencyS 3] 41319t

Fig. 3. The electromyogram Measurement locations.

(b)

(©

Fig. 2. The three baby carriers used in the experiment: (a) X-type. item.gmarket.co.kr, (b) H-type. item.gmarket.co.kr, (c) H-hip type. www.dibambi.com.
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17 332 GrlelE Belo] Akl Qe op7] W o)
@ woid Fgusgst F97 WEge 2Yslon, 2%
F84 PrlelE 449 3% o] wel s Ed=wdA

302 7272 4t 3 Ry FakA w27e Prisidnh
T AL o] wE 2SS W o] Wk <l
Aol gol FAI9} qfgle] sRlIRE #9121 o, AT,
slg), B ok ZukololN 59 PFEHEE =4tk
%, 3 BE, 59 vl 9. B9 294 3
27+ 232 Borg’s CR-10 scale AME-319.0.0(0: 3270
1 wl$- oFgk =gk, 3 wE WA, 5 4E 9
27 7: Wl 7 927 10: A7) e e F27h,
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2.3. 8AEN

¥ AEE SPSS 21.0 StatisticsS ©]431] FAA2 &
Ak YAE 579 818 AR F7 o2 A4 23t
zlolE gotry] fJ3 ¢ HAES AN, o] 1 F
Foll 2 2 S, FAH 2E34e] ztolE vlasl] Qs
ML (ANOVA: Analysis of variance)?} Bonferroni’s AR
TS AXEIGITE & Adae SAC tig fod RS
3 el p<05= ST

ol

Lo

“E

ﬁnﬁ

3. &z A =9

3.1. 1% T4 m2z 1g7}

311 PAE -l F34 v=23}

ZAF At 1508 & 84Uﬂ(56%)— FAEZ} Q= Rt of
7] W& AMSIE 0T, 667 (44%)> PAET} e op]

£ ARSI 3T PAE el mE S 4 2447 2
& W] AolE AuE A, oo} Fole] FelMe F
3 Fz23telM apelE =R o, 2 ‘ﬂﬁmﬂ* Aol

EOW &TH(Table 1).

Z o REo] FZ mE7He AMEY YA ET} =
OVI rqE AREEHE A9olE 332220008 HE o4t
A27HE 22 e v, JAETL e o] WE AMEE)

E Afole 255=1.840)do s HERT o3 WS
3 UATHPp<05). ollg A QLEF o7 FEAME
A VERATHp<.05). B FolE] i OHAH T4 I=2
FNETL Yle o] WE ARESke S AF(1.143)F &
Z(1.09H)e = ofFst va7he Hel b&rﬂ 6“1*57} AE oM

& AMEsle A9olle 9%0.668)F LE2E0.658)0Z A
o] FEZFE HolR] eiStth(p<.05). Wb FAEZ} e ob7]
w7t A= o] well Hjs] of7fet Folelite] FRAS
sk AS & 7 Ao, FAFSE fonst xjeolE Kol
Ae Mot sEitMe YA ETL e Aol & ol ¥

i

N

o oy o Ir
U o e N

278 wile AF%E 23k

B3 YAE R} digle] 9l H27he AvE Ay
AR, 9], Fole] ol ot F27he Bl Wh, o
7| BRI} F)E] BRAMNE BE ol JE7e w3 I
th. ol opr]9] FAIE FE o9t slg] FeA IX 3
7] WO R Holn, dRRoz R} 21"0}04 AN 2=
AA Aol agle] & & 9l F oz AzkEL) b o)
Wdslr] f1gk ob7] w] Feje] Jigto] B s ZoF W)

3.1.2. 5]2] AA fipell we 4 w25t
ZAIAE 1508 5 487 (32%)2 18] A7} Sl At
o] wWE ARSIl ISLOP, 1027 (68%)> 1] AA7F 9

Table 1. Difference in subjective fatigue and satisfaction between baby carriers with hip seat and without hip seat

Type of baby carriers Baby carriers without hip seat (N=84)

Baby carriers with hip seat (N=66)

Evaluation area M SD M SD
Left 332 2.29 2.55 1.84 228"
Shoulder N
Right 332 2.29 2.61 1.84 2.10
Left 1.23 1.37 1.33 1.35 -0.46
Subscapular

Right 1.12 1.22 1.35 1.39 -1.07
Left 3.67 2.64 2.96 2.04 1.78

Waist
Right 3.59 2.68 2.98 2.14 1.56
Subjective ) Left 0.77 1.29 0.73 1.02 0.23

fatioue Thigh )
atigue Right 0.74 1.28 0.71 0.97 0.20
Left 1.14 1.60 0.66 0.96 215"
Calf .
Right 1.09 1.59 0.65 0.96 2.01
Left 0.59 1.12 0.44 0.81 0.99
Big toe .

Right 0.59 1.12 0.46 0.84 0.83
Left 1.23 2.04 0.73 1.23 1.75

Sole
Right 1.24 2.03 0.74 1.26 1.76
Shoulder 3.24 0.77 3.27 0.75 -0.23
) Scapula area 3.44 0.66 342 0.71 0.14
Saﬁs\;’i‘t’izzg( ) Back waist 3.15 0.83 3.09 0.93 0.39
Abdomen 3.38 0.82 3.49 0.80 -0.87
Pelvis 327 0.78 341 0.90 -1.00

p<.05

C#D0: nothing at all, 0.5: very, very weak, 1: very weak, 2: weak, 3: moderate, 4: somewhat strong, 5: strong, 7: very strong, 10: extremely strong
GI1: highly dissatisfactory, 2: dissatisfactory, 3: average, 4: satisfactory, 5: highly satisfactory
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Table 2. Difference in subjective fatigue and satisfaction between baby carriers with waist support band and without waist support band
Type of baby carriers Baby carriers without waist support band (N=48) Baby carriers with waist support band (N=102)
Evaluation area M SD M SD
Left 4.05 2.46 2.93 1.86 2.15"
Shoulder
Right 4.05 2.46 3.20 2.02 1.54
Left 1.38 1.60 1.33 1.37 0.14
Subscapular
Right 1.21 1.38 1.23 1.41 -0.08
. Left 343 1.89 4.58 2.62 1.56°
Waist *
Right 3.32 2.05 423 2.63 1.20
Subjective . Left 0.64 1.20 0.63 0.93 0.03
() Thigh .
fatigue Right 0.62 1.18 0.63 0.93 -0.07
Left 0.67 0.99 1.21 1.66 1.67
Calf .
Right 0.60 0.93 1.21 1.66 1.92
Left 0.69 1.36 0.37 0.85 122
Big toe )
Right 0.69 1.36 0.47 0.97 0.77
Left 0.60 0.89 1.49 2.40 2.12
Sole *
Right 0.63 1.00 1.51 239 2.07
Shoulder 3.18 0.82 3.17 0.59 0.08
Wearing Scapula area 3.44 0.60 333 0.66 0.67
satisfaction Back waist 3.10 0.88 2.90 0.88 0.94
(3%2)
Abdomen 3.26 0.88 3.40 0.81 -0.69
Pelvis 3.23 0.84 3.23 0.94 -0.01
p<.05

G, nothing at all, 0.5: very, very weak, 1: very weak, 2: weak, 3: moderate, 4: somewhat strong, 5: strong, 7: very strong, 10: extremely strong

(>.’<2)1:

ol WE AL USUTE FHA WUF A3 9F o,
FE S, SEF FolE, ¥F Wy FRME FHE I
2ZIA ZolE =73l AL FE HEZeM = RolE
Ho|A] ATH Table 2).

o 34 g2k AR Ax &2 A u7E gle of
7] WME AMEShe RAMNIAES 9% o RO 4.05
246002 23 4T H27+8 =73 e W, §E] A
A7t A o] wWE ARSRs A$olls 2.93(=1.86) 0=
HEAES] A28 273 IATHp<05). 18y ¥ 3
o QB Folg], ¥ whldeM= g AXrt U= of
7] W& AMEShs RAMPIREC] ] AA7} gl A
AR Forsh W F2748 273 UeS & U
Thp<.05). WebA S AR fls Aols oo FAL
BT oAR FFE7] wiiel] o) FaielM s B2 =23t
< w73 e, gl A7t A Afells FAE o
M oz} Sloe F31E7] Wi gl A=
slzol] SAFE W7t Fole, W FR7KA] H27hs =
7l Aoz Helt)

AL A, FAE F79 slE] AAY {5l e F9E
T G2 E BAFCE felnet xlolg B, F
B2 GO E TR REOR o8 HolX] Wit} o]

Highly dissatisfactory, 2: Dissatisfactory, 3: Average, 4: Satisfactory, 5: Highly satisfactory

o
o thet oj= Axe] 71FL zky Frs 4
7 wEgte] 7ol vl glo] E1le] ARl e of
7] wo) that =7t AEo)9)7] wlEd] e BEolaly o)
ge Ao Az 5, 4 24 Avhe e o] o
= Ao g A1 AolEE JANE 5 37
o W& &t A FARN 1
3 Yolrr] SJal LSt o] WE

3.2. 0P| U] BR0 WE 202

LHRE 245 98 slE] AAW7L Yl Xtype, ] A
Ati7E JorA JAET} gl H-type, 312] ARt JAE
7} 2% )& H-hip type 3579 o] W& 243t & MVC
45 B3 SYREE Hweih WrF A A SRS
(upper trapezius m.), §5-2] 37| (Erector spine m. of
thoracic spine), tHE o] (biceps femoris m.)llA F2|u)gl x}
o5 H$ 2 (Table 3), Bonferroni A}5-3-4] A3} A 2§ &
F Xtype oF7] W& 283 A 2RI 7P =4 v
WrHFig. 4). ¥R Aupm AR sy R 3

7192l M= H-hip type oF] WE #8313 o X-type o}
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Table 3. Result of differences in muscle fatigue (MF) depending on the type of baby carriers on eight muscles.

Parameter Type 1l sum of squares df Mean square F p-value
Neck extensors m. 8.98 2 4.49 0.343 0.715
Trapezius p. descendenz m. 83.18 2 41.59 3975 0.040"
Erector spine m. (thoracic region) 13.89 2 6.95 5.933 0.012
Erector spine m. (lumber region) 4.52 2 2.26 0.297 0.747
Rectus femoris m. 55.02 2 27.51 1.423 0.270
Biceps femoris m. 4241 2 21.21 5.332 0.017"
Tibialis anterior m. 19.45 2 9.73 1.425 0.270
Gastrocemius medial m. 198.76 2 99.38 1.224 0.324
*p<,05

7] R &5 J257t FoHEAl AA YERSH (p<.05),
thE o] FZoll M= H-typeoll BI&] X-type ob7] WS 2H231S
g SHRE7L foua A UEldS & 5 AATHp<05).

ol7] we] FejA AolE AHHEH X-type o] WE AT
745 thE 7] w(H-type, H-hip typell HI3] o1& & Hf 4
T Zog AA DFRHA FEF 4 AUtk Knapk et
al.(2004) Aol W= Fakel AAe] Falo] TMNESE 9
YA 287 A7) dizel] QA 71l Fsh A Aozt
I ATk 23 Yuk et al. 2010y oS Fjow 288

BAF Ao w gk 741-@} o}71¢] FAFA el FFFRL
Fﬁoﬂ A8l wie] @Fe] HEF/HIW ohet 55
HAF7|H2 285 I O ZolitkaL st ol
3 o= o}7] ulo) vlE)] o}7)1E AnloA URA|A HLE
VE X-type®] 2 REI}F Yold & glent, I Hu X-
type OF] W= o715 ZHEAe] A Hol| Lol 28]

12

(c) Biceps femoris m.

H-hip type X-type
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te 9+ 735’4'(Mack1e et al, 20052 EX%E & F A
o], FAL FAE Al 28T ¢ YPE {57t
AR 242 9 83 29192 & 5 AU

E£3] 37 AA7F U= H-typedt H-hip type = H-type
o] we 2 RLoA FAKSE FoH|G Aol HolA
o whH IXEE ZFSIAL = H-hip type o] We X-
typeRTh 232 w7E fefulsiAl B et ol ke &
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Fig. 4. Bonferroni’s post-hoc test of the differences in muscle fatigue depending on the type of baby carriers on trapezius p. descendenz, erector spine

of thoracic region and biceps femoris muscle.
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Table 4. Result of differences in subjective fatigue depending on the type of baby carriers on seven parts of body

Parameter

Type Il sum of squares df Mean square F p-value
Shoulder 4372 2 21.86 15.07 0.000™"
Subscapular 15.80 2 7.90 6.71 0.007"
Waist 16.22 2 8.11 426 0.031"
Thigh 132 2 0.66 1.13 0.346
Calf 2.60 2 1.30 0.83 0.453
Big toe 4.12 2 2.06 1.02 0.379
Sole 2.82 2 1.41 1.81 0.192

p<05, "p<.01, "p=.000

7F 8 AA olFoRtk= A8 A+ A3 (Wall-Scheffler et al.,
2007 M= & = Uxe] FANET Ue A Bl Ivta
T Z& 1 WA wkse) Fof oprle] FAlAle] F Y ebgA
o2 o]foH #¥ol ¢ Z 3l Fo=z A7 B 4 Uk
b H-hip type ©F7] W7h #3712} dhsns 2vE
T Zhael] E3pF 2 o] W A GdEl B 5 Q)

3.3. 0P| U] R0 ME 2%f F&A =32

T332 T ZEE Borg’s scale(0-10 scaleys ARE-3l] H7fs)
Reow, FJ2Ert A Fert fle A5 0", 2Ee] 3%,

AL A=Y 57(4 AY7) JE ATE 10802 3] Hr1eks
th 2 A3t opr] W EFFel wt o7l AxtelEl (Subscapular),
S| FEoA feougt zlol7) S-S HATH(Table 4).

Bonferroni’s AF&H-4] A3} Fig, 5914 Hi= ufe} 7do] o7
oAM= X-type oF7] W Zg Al FHF F|EZ}o] 48K S
2 7 9EE = oH, A SR HAtype o] WE 2.9
How BES J27Hp<.05)%, H-hip type o] ®WE 1.9%
(p<0neZ ofet F27He BTk v FAES] {5 (H-type,
H-hip type)l]l W= BAF SR Fou|gh 2fo|& Ho|A] &

Stk Azl E X-type oF7] W & A|(4.1%) H-

*
: Hok

60

4.0

20

H-type H-hip type X-type
(a) Shoulder fatigue

i

H-hip type X-type H-type
(b) Subscapular fatigue

hip type ©}7] W@2.13)0l vlE] FAXHCE & FHA IR
e HATHp<.05). Egh AN SEI2oA g% 2 e
Al FrAReE AEe Baled, s8] AR FAEL fle=
type oF71 W ARE A] & AAHt FAEZL A= H-hip

typeRTF 2257t A LERT

Wi, slE|itoA o] F3H FReE A9E 43 s A
A7t U= H-type®] oF7] WE 28308 75 8] XAzt
e X-type o] WE &S W B} T34 FE23o] &
A ARG SATHp<.05). olHe A= 1A} FHH H7t
Ao} Fdaslon, g ARt e o] WE 283 =
AL BdzEEo] sl AAHTLE gle ok WE 28T thdAE
o Blaf 3je] FtolM EAE A =73 vhe on]oltt
et Y] AFIHSON 24T 2R dde 7
2 F27e VR X-type o7] & g S of 7 &
s 27to] WA AL & F YU} o5 Tl 7hEe s
E Zgo] Al 259 IEHEE A AT ATt
Zo](Kong & Yoon, 2012), o}7] wellx] sj2] AR = &g
HBo :ﬂﬂg l-_/;_;\]y;] e 0101,], _,__‘,Lx%o ,qiﬂ—o
fridets o2 e

12} 34 7t AFellMe= o7, slE], Fole], Wbl

-

(*p<0.05, **p<0.01)

H-hip type X-type
(c) Waist fatigue

Fig. 5. Bonferroni’s post-hoc test of the differences in subjective fatigue(*1) depending on the type of baby carriers on shoulder, subscapular and waist
parts ((*1) 0: nothing at all, 0.5: very, very weak, 1: very weak, 2: weak, 3: moderate, 4: somewhat strong, 5: strong, 7: very strong, 10: extremely

strong).
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