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Abstract

This study aims to contribute to the development of sports wearables. It was con-
ducted by a convergence team of professionals in the fashion industry, kinesiology
and sports studies, and computer science and engineering. The purpose of the current
study was to design and develop a fabric-type fitness band for a sensor to measure
acceleration during jump rope exercises. Computer science and engineering pro-
fessionals developed the Arduino board and sensor, kinesiology and sports studies
provided the necessary exercise protocol, and the fashion industry professionals
developed the band. First, a fitness band preference survey was completed by men
and women between the ages of 20 and 50. Typical uses of the band included
tracking exercise amount as measured by the number of steps taken and calories
burned. Strap watch closure, a single color and achromatic color, and soft and smooth
touch materials were preferred as band design. Second, two fabric-type fitness bands
were designed and developed. Design 1 had a 3-dimensional pocket for the sensor,
bright blue color, and stretch binding around the edges and for a loop. Design 2 had
a flat pocket for the sensor, achromatic color, mesh binding around the edges and
two metal loops. Both designs had Velcro as a closure. Third, wear testing of both
bands with the sensor were conducted of 15 women in their 20s. They wore the bands
during jump rope exercises. Both bands generally satisfied the participants. The
Design 2 band was slightly more satisfying than the Design 1 band.

Keywords: smart band(XAEFE HHE), fitness band(BFE LA HIE), wearable device(d]
of2]E CjJHlo]A), jump rope(&Y 7)), convergence research(E& 4
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I. Introduction

o8& tHlo]A(wearable device)= ‘ZHg3F 4=
U= AAZ7IE Tes] Fofl 2ok FAA 7L
oflgl, AHEAZL QIA|o] &Hgste] AT 5= e A
71715 9Ju]gttk(Seo, 2015). flof2iE HulolA=
FH o W2t 2A VM= U= 5 e, ‘ZEHE
(portable)’ FEl= Foi7} 7153t orA, AlA, ZH
Bjo] tulo] AR A& E]H, ‘o] E %] E(attachable)’ 3
H= X9} Zo] mFof Ay BT 4= = A
E|H, ‘o] Bl E(catable)’ FH= AlAo] 25 o]2]5HA
U B85t FHE AZEHKim, 2014). o]F 3H
B gulo|Avt 7P HEA 07 AMEEY|, AlA,
IR O] FHE &5 Fist= ARLE WHE, [EY
2 WMEeZt 7P diE3 o)t

AlSolA s Qe AVE WiE B BEY

4ol oft

2 HEs AFHA, BolH 5 AAY] 7]s29 ofY
gt 2735k WAIA 21 9 AE, o A, EH

A 54 5 ANEES JH BAT 5 Ak 7]
5 Ak B 2FF 5%, o542 2 Ag 57,
AA NE 24 5 A8 sl sl 9ol &
5 Aol -85 A8 4 k. Avke WE @
JEUA WEE QuHHOE SFolt BE F A

2 M
2]

_124_1‘

o)

ol

ol

ol <0, 259 FF7F HFstL AREE
£ AA B47F ol Eeka, 2R ARR
A7t = g E o] Qltt. ofof wheh ¥i=of TR}
]lo] Aol &2 F7o] w2t At &5 2
e g 5 e Ao dgdEn

TEbA & A7Y] 542 DEYA WE 2Ho] AE
£ AR Alsds AE7ke] Ash © ool wht
AAZEA HEYUA WS Adstr] 98t 71222

How A7E Sustyct. AR st A
2 AT= S5 gRA) 9 WS 5 AlAet JIE 0]
= ojZeAo|dg Lshe (Kim et al, 2017), A&
L £F TALS AT B, TR A1 A
ARE 75311, RSt AAE gHoR

& Al A 5 Qe EYA HES ARt

- Hpojs} - A - HE2 149

2 A7 FAH ATEAE v 2k

A, 222 e, AME WE, ALE Q4] 5 T
Fet 71548 ME] AHHE ARSI FEYA
He AdE % 712ARE ASTT

A, 2o e 2AF 2et AR o viEe
Z 97 252 A8 AR 4 e EYL e
£ fAIsty, TR EEYS i

AR, AdE fEUA WiEs 283 & 247
5 HAISH 284S A5

Il. Background

1. Smart band market

20004 ofolEe] A2 AnfEES] BFEo| F
Aot Z715FH 2™ (Son, Lee, & Cho, 2014), t}F
gk ojEYA| A AT T Rt 2Rl
o] o]oirK(Lee, 2017). ZPFEEC] ARFES] W4
o] HHskeo] weEh AnEE ARG Ad57]00
HolEqlon, olof ANEER A AFo] 7T
9ol 22 HutolA(wearable device)7t F43HA) 44
513l QIth(Son et al, 2014). goj#]E tjufo] Azt Al
Aol 28 4= A= AAV7IZ R 75 %
S B9 @ olEeAold LTS mySHEMIT
Media Lab, n.d.), &°f AYiL thd 5= Qlof 1A of
HAL BElsA] AFALeke] AR Aol Ho] gt
Hg3he 477" oJmleithKang, 2015). o1
£ dupolA AR 20159 3009 2] oA
20264 °F 13 5009 9 we 43t Aow A
FEH(Kim, 2017), E3F A AULE 717124 FF
5 AUEES gAY 2ot V14E FEER ok

gojgE tlHlolA & AUE WEY} 20161 7|2
o8 o 50%9] YHEL AN Y £ WK
2 HAtK(Choi & Kim, 2017). H A7) digt o
AE7L S74HRA floletE Hufol o] WaAo] &
of9] MH|AZ} FFE I Qch(Park & Kim, 2014). &
2A0] 715 gAY £5718S A U BA5
I, ABE 5 % WERS F]E so] 0%
o] &7}slo{(Kwon, Yoon, & Lee, 2006), AX = 9
HEUX, aAe] 9 oz Hope] 7177t AR
61%= 2R3} YQTHKim, 2013).

o|AY &571ET AA A%l Wt JEE A%
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Stal #A5k= flojEiE HHlelae tiFE AAY AN, 2x29} Fo FHE Fol 5 FHF 4
HEo] ez AAl 2HEstes =i fledl, 1 5 4, 95 T4 w4 9 54 JE AT, EMG AN E
S5 A AZE AAIsHEA Hutel g 2451 283t &5 B, 25 A A=E SHske 5
Fl2 fAel. Eot AA £9 F 7PE Figel 9 7lse T

= fAoIH, 7154 AMMEE A adE FHoju S0 w2t Wi=o] ool Y= dAEWME,

w4 ofolegloZ XHAFSEI 9JtHSuh & Roh, 2015). IR, AEH AAME, A4, AA HE 121
ABEIL Q= Aol E Hutol 29 dRFE 2AKSH 2 FHE Y= & AthFig. D). 2ol 28 AF

)

H

Mg BAG A3 AvE WE, MEUA HE, & 22 R AEH AANEL A NS gez g
SFEYAE 2 7150 B uet 2 golx vt ABBOIN 8 AR} AJAAYA ol ¥
U oz 9 A, NEUA AFECE BRE o] Hvt 72 o1 Utk o)z U AW AR F2

DIAEY AEEL F2 AUEQR R ARQu]9] wlHl HWag o= fAQlH] glom, JEYA AELE
&, AP AA9] Charm, FitbitQ] ChargeQ} Alta S}t Lo zg dgrg Wity A8 AEH AAWME §
o] AUEE A5 B3 AA 9 &9, A3k 24 B2 gl =, o= % AL AF+ E

S0 g9 A5a A, A8 524 5 UEY  Ua AE29 A9, A4 4SS B &5 A
& 7155 vk 9 9 AEo] AlEFT2ZE Quell WHEo] FAUS aslelr] fls QA d2AIZ
9] Quell, Recovery Force®] S.M.A.R.T 5°| %=, & = FEE AZFE oo Sth(Fig. 2 and 3). 0|9}
AAGA = AAE Wty 552 S3fstet te< ZE olFE QA BHAA THAZ 5 e Al
FAU Qoeae AHAYIE 75e A HEY 4 422 Hesl ARET e, 129 WL 2
2 A|F-E Nike2] Fuel Band, Smash®] Smash -5-°] 4ol 41 A Y WYo] A{FEeH, HE F5Y -

D@

Elasti tch . Watch buckl
astic band Velcro closure Strap watc Magnetic closure ateh buckie Buckle closure
closure closure closure

<Fig. 1> Band closure type

<Fig. 2> Fabric-type band: Medical band <Fig. 3> Fabric-type band: Fitness band
From Quell. (n.d.). https://www.quellrelief.com From GYMWATCH. (n.d.). https:/store.gymwatch.com
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2, Wearable device research
flojziE yuto] o] digt A+ 5FS AdwEd
20009} FHEo] fol=E i, flolgE HHlol
2, HolEE daA 0] AlF Sl iRt A7t oo
A|7] A& ol= 20009 FHF AnpEEO] F4F
St HEo] §ASH S71etel whet ofof digh o
77 @Isi Ao s AlmE. fol#E HHlolA
of tigt AYPAFE AHEH F2 AT L V&
Sl digh A, dlol=E yHlolA &80 Higt A
7, A&" AA 9 o] gt dF7F F2 o] Fo
AL Atk & A= Ao Zgste] Foiste o]
21E yHto] A9 TRl Bl 2G| gk o] 2
& &5 95 2AEEHe MEY Hupo]A9] it
A} 2HgAo] it APFAT AF=2 AuEirh
ATHE Q]3] 9F ’\U}E HES FHOE dojgE
tjHto] A& AFof| 3t Lee and Oh(2015)9] A-o] A
AUtERI = 74, 27], o A8d 5 H
ARRIA FoFd2 7HAAL Qlo] AA9} o 214 sht
o] Bjdom e/dEofof s, tARl, 7HA, AREA
7t Yol= ot 2= ghE 5of gk A} o] F
oj#oF gkl st
LAHANE 4O 3 Lee and Oh(2016)2] A
FAFoNA ATEHE AREARE Hdo R AEFE
A3 AT, AulE W= 28 A] 3F £07 TxF &
2o 2gal7] PEu, vld 42} Ol BEE S
cgEH AR YA SoAe MubAH o g urEAHA| Y

279 g, Aol wats] &E597F EHsity
ST
Lee(2017)= o8& dylo]A9] 7|E 75& &
ot =T, ARt o 9 HAAMZAH 23} F
Alzrol QA=A A dFBEolA 8T 5 Sl
& A Yok o, FAIZE Z-gstr et AA F
9ol w273 Edizto]l Jom, HAtuto] disiAz
QFg/do] BAE oJof oh= Ao YEhgth £t of
Yab 28] QlojAl AR Ql Fdoll Fgtstoiof
s, 7Qle] APYES BET 4= Qlojof 3t oF
£ 2utEolE /et A= =T, Lee and Um
(2009)9] 04—?01]*1% qelE HkE fIg ARtE 9
2 st AFE ot9th

ufolst - AU - AFL 151

. Methods

1. Fitness band preference survey
% AERAHE 20~50 A, oiAE o &
S 2§ FYO] §F, F2 AHgHE WY
T S
HEE} HEE & 2ASI] A4 MEYA W
2 ggaTe e HEys
=S ALel] g 71248E 28] A 4
Aaict. 20174 49 5URE 68 8U7A WA, oA}
15032 yos ARAE B5sion, of F W
S sl Wasihy Qe B3 Agsit.
B ;\qn;q_:f Z:/\PEH%X}Q Qlu}A E./\goﬂ 3}5) =

— =21 2v"T1 T QE S
T N, &, ol Ao B9t £ 471, W=
T = 1270, e g 9 oo ¥’ 2% 11

A, 291 ZEsh= e gt Vg 9aE &
Batoz 7AEQIL 2FH 2 SPSS 21.0 for
WindowsS ARESlo] APl oH, 7454, vie
B4, RS A

rlr

2. Fitness band design and development

3% W= Felde) el Ansh A gy
go] AE7}] oj7do] ufet Zd7] £FL 9I5| &2
B3 WEEOT AEIFST FEULA HE Tl
Aratgict. Fejok oiwlel Aolg £ 2% 2749
=5 Jsh] ffsiA ARl AlfkS of 2 Hofl 24
T4, RS, HFem AFE 2709 "Rl

2R ALy

o}

i

|

3. Wear testing

B AT HEOE ARE ME T T 7hY|
o) Zgursgre B, theBo] 21¢e] Wstgo] g
A & HoAle £97] 52 &3 A5t &
T H/dA= 2sst=tl ool e 201 o4 157
oz AAstrt AgL 2018 19 29¢~20184 2
2 297H AgTek Gt oRaeisle ge) we
slofl W= Ak AFAEe gL wavie}
PEE getor oz W H§oR BAGY

A, EH7] &5 A WiEE AASAT

A A £8] 252z F, ¥ E 4ole 1Y
o AEHALS AAstReH, dE opdds &
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Aotglor, 7|&8A, WEEA, Wilcoxon Signed-
Rank testS AA|5}Th.

V. Results and Discussion

1. Fitness band preference survey
&5 WES s Ssto] W= Zol e 4
ZARE AATSITE A =3 SolA WEstS

=
AEZES AAEIAAL, 0 e 23S HER

)

o M

o

1) General information on the respondents

AEEAbo SEE 150789 B+ Yol 28.754]
2 1 % 9AE= 779(51.3%), A= 735 (48.7%) 0.2
Uebdt, gt SERte] B 71 175.920m, oRbe
162.29cmZ YeFFI, HA9] Bt 35-Al= 72.06kg,
of2te] Pt FFAE 52.36kgC 2 LENET

25 A = 28 Ao fRo) B BYol =
& %ol Irh I Suk Aol 1509 % 337(22.0%)
O F 1179(78.0%) 2874 90] fle AR Yt
ok 11 FolA @A SHANE 235, oA SEAR= 10

oz UERTH

2) General information on the fitness band

MES 28617 gkt o8 ARk 1) 433%

wAgolT

7 B84E LA FeAERAL SEEklal, T T
& 32.7%7F o] disf & FA] FsA ek
ERATH(Table 1). 7]} Ao RE ofEHA= 714
o7t A3 B2 AFELS YR BESh ke o
o] A%

HE 28 Aol e AEE PR o 2%
F2 gk MEo) BlHEE A{EA 71d5t
AR & FAdstalEdl, Aker vHETL 9
H(31.0%) 22 7P Wokow, 1 o0 2 fitbito]
578(17.2%)°] SHFAH. Hol7], 44, HEHA=
747k 378(10.3%)9] Ut SHES ErH(Table 2).

e 2 Slpe 13320 SHT ARgol
A 3395 33.3%=2 7P w7 UERY, WHE 2
B0l e AFEEE AF 85 AS € 5 9
o EZF WiEo] Awshs B8 syl wRko]
36.3%% 7P¢ &4 LERgTHTable 3).

F=2 Aqshe WE9 VsoRe HA 338
575%7t EFF SH(EE 5, AR 2EF 5)0=
7P A GEREIL, O o 2E A AS 53
(e, SEEA 5 15.1%, AA SHHZ, ARG
5)°] 12.1%2 YEFGTHTable 4).

Agsh= HES] FEHRE AEY AAHER A
A 33%% 48.4%9] £ SHELS LIEF .0 H(Table
5), Agshe WES AL olfRE FHolA ol

AFGBETL QlolA Bl S Aol HA] 24.2%%

i ofx

<Table 1> Reasons for not wearing the band

(N=113)
Item n %

I do not exercise. 6 53
Insufficient function and design 1 0.8
Uncomfortable to wear the band 10 8.8
Expensive price 7 6.1

I do not feel the needs. 49 433

I do not know about the band well. 37 32.7
Nobody around wears the band 1 0.8
Other 2 1.7

Total 113 | 100.0

Multiple response question.
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<Table 2> The brand of the band typically worn

vlolat - B4 - AL 153

<Table 5> The closure of the band typically worn

(N=29) (N=33)
Item n % Item n %
Fitbit 5 17.2 Elastic band closure 3 9.0
Gear S3 1 3.4 Velcro closure 4 12.1
Nike 3 10.3 Strap watch closure 16 48.4
NoBrand ! 34 Magnetic closure 0 0.0
Xiaomi Mi Band ? 310 Watch buckle closure 8 24.2
Samsung 3 103 Buckle closure 2 6.0
Sony : >4 Total 33| 1000
Apple Watch 3 10.3
COA ) 34 Refer to the images on (Fig. 1).
I do not know 2 6.8 B9 The0 L rlio] oAl AhHo
SO L ¢ _— ¥e] > ¢
Total 29 100.0 jj;ﬁ;ﬂ 2E1]r2%—§ ;E};};(]T;l:g T 7HAel
ZShey . .
TG HES £ F85e RyRl £80] A%
<Table 3> Expense spent on the band e 33WEE 93.9%2 1R =7 UeRtid, 1 & 93t
SEA7F 219(95.4%), A -SBA7F 10%H(90.9%) 2
ftem no | % = vkt gd RS B dehh 2200 A g
Under W50,000 12 | 363 o] 285}7] YR AEY A4 MEPES 22 A}
W50,000 to under ¥100,000 2 6.0 25t Aog wWoEr)
100,000 to under 150,000 6 18.1 F&2 Agohs =S| vEo] tigt 2AF Ai=
W150,000 to under 200,000 7 | 212 (Table 7)¥} &t 9 vt SHES HolAL 9l
#200,000 or more 6 | 181 o, 1§ e Al ME A8 | HEel F
Toul 5 1000 OlSolAthol GEolx B 2072 vlmA e 9

<Table 4> The functions of the band typically worn

(N=33)
Item n %
Track fitness (heart rate, sleep, etc.) 5 15.1
Track weight (weight, body fat etc.) 4 12.1
Track exerm.se amount 19 575
(count step, calories burned, etc.)
Exercise coaching 1 3.0
Communication ) 6.0
(text message, calls, etc.)
Watch 1 3.0
Other 1 3.0
Total 33 100.0

<Table 6> Reason to wear the band typically worn

(N=33)

Item n %
I like the design 5 15.1
Good function 7 21.2
Used by many people around 8 24.2
Reasonable price 7 21.2
Widely known brand 5 15.1
Widely known product 1 3.0
Recommended by friends 0 0.0
Other 0 0.0
Total 33 100.0
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<Table 7> Evaluation of the band typically worn (N=33)
Item Mean (S.D.)
The band color is satisfactory. 3.67 ( .64)
The band closure is satisfactory. 3.70 ( .68)
The overall band design is satisfactory. 3.64 ( .69)
The band touch is satisfactory when it is worn. 3.52 ( .61)
The sweat around the band area is eliminated well from the body during exercise. 2.97 (1.01)
The physical activities are not disturbed due to the good elasticity of the band. 3.21 ( .65)
The overall material of the band is satisfactory. 3.39 (.74)
The band wearing location is suitable. 3.88 (.78)
The band wearing location during exercise is suitable. 3.76 ( .83)
Feelings of wearing the band is satisfactory. 3.55 (.71
Feelings of wearing the band during exercises is satisfactory. 345 (.71)
The band size is suitable. 3.73 ( .76)
It is easy to adjust the band size. 3.61 ( .86)
The overall band fit is satisfactory. 3.61 ( .70)
Scale 1: strongly disagree, 2: disagree, 3: neutral, 4: agree, 5: strongly agree.
FEE HolX ok ‘HHE9] AFAo] f4510] AlA| <Table 8> Preferred band closure
350 9F= FA =t FF0] I R W2 (N=141)
UEEE HQl Aow Hof JidrE Wi F HiE0] Item n %
4 o] RoJX| 1L AFAo] 437t AT E AMESloF & Elastic band closure 30 21.2
Ao 7 ALz =T} Velcro closure 22 15.6
Strap watch closure 42 29.7
3) Fitness band preference Magnetic closure 14 9.9
B HRoA W= 28 Aslo] S2oj AMtglo] R Watch buckle closure 23 16.3
=9 Hexo] ggt BYe Bolugith Aot W Buckle closure 10 7.0
=9] ofy] Fei AEY AAMET} 429(29.7%) 0% Toa 4| 199
Ueh T, A5st= wic 28 B9 g3l £Ho| 979 Refer to the images on (Fig. 1).
(68.3%) 0% 2 B3l Mo ofn] Pejo] Azt
2 28 F2)et YX|5HA Y TH(Table 8 and 9). <Table 9> Preferred band location
HEshs WEo] MakTh 2749 7% dht 24} (N-142)
23t M 57 ATshe A g s U om p %
ERAL, HiMo] AAY FH7F e A, 3hEeh Ao] Upper arm 27 19.0
U A2 v HATeHA| g AoE UEHT Lower arm 6 4.2
(Table 10). Wrist 97 68.3
Adoske e 249 715 tet 2AF 23 2 Waist 6 42
£ guolA B 440l te R FRES = Thigh 1 0.7
A ek, O % Thee Aol B 4462 Ankle 5 35
2 7M7) Uitk @ olihs 454 35S Total 1492 [ 1000
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<Table 10> Preferred band color and material
Item Mean (S.D.)
I prefer the band with a single color. 4.07 ( .75)
I prefer the band with color combinations. 2.89 ( .96)
(]\?:011(;7) I prefer the band with achromatic color. 3.79 ( .90)
I prefer the band with print design. 2.32 (.99)
I prefer the band with loud color. 2.30 (1.08)
Fast absorption and drying 4.04 ( .84)
Breathability 4.18 (.71)
Elasticity 3.94 ( .84)
Material Lightweightness 4.46 ( .61)
(N=141) Pilling and abrasion resistance 4.20 ( .74)
Antimicrobial and antiodor 4.34 ( .66)
Durability after washing 4.13 ( .86)
Stain resistance 4.18 ( .72)

Scale 1:

A47t UebdAE, 393908 454

H A ok
= 5 Bzt 2419 715 A &

A o
TEEF TR
> 9t

/}j_—é__(—)]-l— HHE_,] /\XH_’] 7El }_‘:_ ;qiﬂ ]40tﬂ
Zoll A 967 (68.5%)0] R E7olztn S5t
¥a, 1 g0 2= tjny2 70| 389 (27.1%)2
= 14"5}14' WHes 2232 o yustAY 71835 &

/ﬂio]-}(] Or Ao QF 2 Q171 ]E}- Aoz

ol
i
w F
o

o)
_{
-E

=

S

o

<Table 11> Preferred touch of the band material

(N=140)

Item n %
Soft touch 96 68.5
Stiff touch 5 3.5
Smooth touch 38 27.1
Prickly touch 0 0.0
Other 1 0.7
Total 140 100.0

strongly disagree, 2: disagree, 3: neutral, 4: agree, 5: strongly agree.

2. Fitness band design and development

1) Design ideation

B QyE ASTER, draqshl AFEgt
B2 74 Gl 493 TATRA AFET Y
oA AFRE ool RE Bl 95 Al gh= fiE
2 OAQlel] Slstel WE Zolalg) A} A3 P A
SR 24 AR AL SYSHol RAYS
ToH MES TAQlatsic

AREFETOIA ALETE ool BE 8 9% Al
A9 A7)= 71& 3em, A2 6.5cm, A7} lemZ -
o] e & 3719 AlAgt= Aol AUrk(Fig.
4). Wb 2 F27]9) offoli HE 9 AAE m
SEAE LEoE A3 23t Yrjele) MEUA

MES Ageior sk aFARtol Atk AAE &
5 A 8%, 9% WAAE Piol A T &

5L SES ol PREFN

A4 AL 01 27

o] Herye Weket S A skt welA oj5Ak
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7ol Fast adoltt.
HolAle) AT, AuAE0] F2 }goHe
Sof gl AEY AAMER, A% s} ge

N
l> r%

E# AAMEL 28 A2 28 7RAAZ o
FolA it} o]9} 72 Wit 23 o] gt b
3 1H o] BEsicty wotEch E5F 29 éEH
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<Fig. 5> Self-made sample
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2) First band prototype

ofo|tjo] AAX|Y} AA| HEAS Sl 4, K
gt R Aol T 13 U 29 1% =2
B MESZ AFsHth(Fig. 6).
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3) Final band prototype
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<Fig. 6> First prototype sample of design 1 and design 2
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Design 1

Design 2

Design 1

Design 2

wAgolT

Smm piping

Smm piping

16 em velcro (+) 9em velero ()

5mm binding

5.5cm

<Fig. 7> Final band: Flat sketch
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<Fig. 8> Final band prototype
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<Table 12> Final design development

Color Blue and black colors

* 3-dimensional pocket for sensor

Design Design . Oge Awide .strap with fab.ric loop
* Binding with pattern finish

e Velcro closure

Fabric | * Hole type neoprene

Color | * Black and gray colors

* Square shaped flat pocket for

Desien sensor
2g Design | * Two straps with metal rings
* Mesh binding finish
* Velcro closure
Fabric | * Hole type neoprene
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3. Wear testing
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<Table 13> Reasons for not wearing the band

(N=16)

Item n %
I do not exercise. 0 0.0
Insufficient function and design 0 0.0
Uncomfortable to wear the band 4 25.0
Expensive price 0 0.0
I do not feel the needs. 7 43.7
I do not know about the band well. 5 31.2
Nobody around wears the band 0 0.0
Other 0 0.0
Total 16 100.0
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<Table 14> The satisfaction level of the band (N=15)
Mean (S.D.)
Item Wilcoxon Z
Design 1 Design 2
The band color is satisfactory. 327 (1.22) 3.87 (.99) -1.979"
The band closure is satisfactory. 3.67 (.97) 4.07 ( .70) -1.396
The band width satisfactory. 4.00 ( .92) 4.07 ( .96) -289
Design"” | The band length is satisfactory. 4.00 ( .84) 3.87 ( .83) =707
The sensor location is satisfactory. 393 (.79 4.00 ( .75) -312
The appearance of the band pocket is satisfactory. 3.33 (1.23) 4.00 ( .75) -1.815
Overall design is satisfactory. 3.40 (1.12) 3.73 (1.10) -1.072
The band touch is satisfactory when it is worn. 3.73 ( .88) 4.00 ( .65) -1.414
The sweat ar.ound the ‘band area is eliminated well from 387 (.83) 353 (.64) 1508
the body during exercise.
Material" : — :
The .p%lysmal activities are not disturbed due to the good 367 (1.11) 387 (.83) “371
elasticity of the band.
The overall material of the band is satisfactory. 3.87 (.74) 4.00 (1.06) -513
Band width 3.20 ( .56) 2.93 ( .45) -1.342
Size?
Band length 3.00 ( .37) 3.13 ( .64) -1.342
Weight” | Band weight 2.80 ( .56) 3.00 ( .53) -1.134
* p<05

" Scale 1: strongly disagree, 2: disagree, 3: neutral, 4: agree, 5: strongly agree.
2 Scale 1: too short, 2: short, 3: suitable, 4: long, 5: too long.
) Scale 1: very light, 2: light, 3: suitable, 4: heavy, 5: very heavy.
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<Table 15> Satisfaction level on the band (N=15)
Mean (S.D.)
Item Wilcoxon Z
Design 1 Design 2

The band wearing location is suitable. 4.13 ( .39) 4.33 ( 48) -1.732
The band wearing location during exercise is suitable. 4.13 ( .39) 4.13 (.74 .000
The sensor location when the band is worn is suitable. 3.80 ( .77) 4.33 ( .48) -1.930
The sensor location during exercise is suitable. 3.80 (.77) 4.27 (.79) -1.633
Feelings of wearing the band is satisfactory. 3.87 ( .83) 4.00 ( .75) -577
Feelings of wearing the band during exercises is satisfactory. 3.87 ( .83) 3.93 ( .88) =277
The band size is suitable. 4.13 (.95 3.87 (.74) -1.027
It is easy to adjust the band size. 3.87 (1.12) 4.20 ( .86) -1.026
The overall band fit is satisfactory. 3.67 (1.11) 4.13 (.74 -1.393

Scale 1: strongly disagree, 2: disagree, 3: neutral, 4: agree, 5: strongly agree.
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