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Abstract

The purpose of this study was to propose a product planning and design direction for smart fitness wear that
will improve the impact of personal training based on researching the requirements of smart fitness wear and its
acceptance level, as well as the functional demand. The study conducted in-depth interviews with professional
fitness trainers and derived five categories and thirteen keywords by analyzing the categorical data analysis using
the interview data. In addition, we surveyed general consumers to measure the acceptance level of smart fitness
wear and the functional demand for product development. The results revealed that the difference in the acceptance
level of smart fitness wear generally depended on the characteristics related to exercise involvement and
exercise-related culture rather than on the demographic characteristics. With regard to the difference in the
functional demand of smart fitness wear, the results showed that professional trainers focused on the scientific
improvement of the effect of exercise while general consumers focused on the function that considers the
sustainability of exercise. Based on the results, we proposed product planning and design directions such as
‘mounting of heart rate sensing, muscle activity sensing, motion angle or posture sensing, and motion sensing’,
‘development of concepts and contents for expert line, ordinary line’, ‘compression wear design’, and

‘differentiation of product development according to exercise areas’.

Key words: Acceptance Level of Smart Fitness Wear, Functional Demand of Smart Training, Personal
Training, Smart Training
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2 AT HAHE AntE S EYAg oy} Zhojol & g3 AntE mEYXAole #& AL B 75 FRE
FAsY, o) 7o E H2ad Efold &3 S AYshe HEYULE AntE Ax =R AFE7]E 3 Al
WekE A Aotk ol 8] AiE MEYX EfolUE AS dHFSY 1 SH AR s HFEHs
A g A} s7fe] W 137] FAIE TESIATE e AWt ARAES AT HAEZALE A Ete] AntE
HEYX9 ] 78 A AN B3 75 88 Bt I A3 ARH o2 QI AITH A4
mE Aol Hths 59 #E 9 FFAH w3tet AHE S et AnE fEY X9 o] & Fre A7t
A As 44T F Stk AntE JEYXgold theh 75 o0 e Ao 2 AE Edolve A
T B #3HH P THE T i AR AHAE &5 A ASEE AHS 75E T8 s HeE
EAHAT & A7 AHAE Seto] A A, S5 SR A, FoE *F S 4R Be A A, wE
A T 7% &4, AdE7F gl gt 2ol A1 9 A= sRb, el o) F HE R YARD, c&FA Gl
wE FEAEY] apEsk 5o AFE71E 9 YAl WEE AAEH

FHO: AOIE ZEHAYN F=2HE, ADE EYOlH 7|5+, HAYE Ed0ld, AOIE EYold

1. NE 2. 012 thZ
11, 9479 K U 2= 21. 25 M7} AL E2i0)

AEAQ AXFG -5 23 JEUL 55 +F WS AR Agste AFS &5 A
st zbstE H g Egolde] ook 1754 AF Wolgka gtk EA e YA “FITT'E Rk
of et o= Z71sta o o]zidk F3k} $H (Frequency), 7JI=(Intensity), *17HTime), < El(Type)
A 2x = O{/ AP AL Bk FAlolth g o] BEAE xdetE iR 2E 5 TR
A 20009t} FE AEHHOE AT el Anf I g Ytk SeHEe A SEAES +F
ESR{E WA LSx2gF B Ee AXXE AP 2 o] Fof7l FHR(session) = FFLe Z
A&tz MR 85 857 A e 559 3] & ZiI7bel ek 50 FHLAE TalH, 5
shuety & 4 ok 23y et SUrekL e deae drid o] B &F5S st el digh
g Edelyy dEE ArtE gy EYRgefd 9l AR 8 AE Tty FAITRE on] Gl 57
oAX e ML daks FAA Tes AE AnE T2 grp ¢t 55 AEE A7 tigk 59
HEYA Y] 4F N ofF FET] o] FoA A FHLAE Tety, +FFHE A7¥ -5 (Endurance
5ok AAol), wEbA AR JEE AvlESF{ Excercise)} 8 3 39 25 (Strength & Power
4 JlsS T JEYUL oFfe d&stE AAA Excercise) 5= 238, tAFA Ql(Metabolic) el
7171 f1gk FA AR WEks 2 g7} gtk M fAFA: F(Aerobic Excercise), FAMA: %

olo & A-FAAME 5 EI A 71d387] 9 (Anaerobic Excercise) > 2 #F2 4= A THChoi, 2006).
af FMEUALE AutESFIF ZHgojof & 9713 ¥ g Efolde Edelvrt 7t /19 41A] €]
o] AR glojelE el tig FEAE B AdE E4% $4& yEste] 5 ZEIHS Jidsta
Mol 23 75 2ol el Gold £ o]& Ef &3l

o P REH A +Fe FAE F A
Edeld FolaelA gt 25 ZEIHS

ZE Zol@ gele % Yrk(Han, 2015).
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2.2, ADIE AZ X019 e 2 A=235 =& AAZEe® glE  THAppleinsider, 2014).
1 vl JHEA S54AxME 483 CSEM
APE SRS FE SAEE FL AN oY A Sensecore (Jamie B, 2015), W2 FE8&%4 4
Az 2= A &5 A%, 358, Z5AA 5ol Atk EAAE &85 At gtwet Aaisty A7H e
Aul BRUE R JF2, vHE AXE &85t 2UE o F Fo] g AN oRE N HAY
of A7) 714 25l AA X (Electrocardiogram) Y (Lee et al., 2013).
A(Myocardial) 59 25 E Fal HurE SHS THET A AntE JEYXLg o] tx A
oh iR Ad BRUERRE JFA] AXE & 25 20143 Athosoll A 7gh ofEZ 7]o](Athos
&3t AAE A W2y, AXE 73 F RIE gear)’} QAT ol= <5EA T (muscle activation),
ZAsle] AukE Z43tKoo, 2008). £585 A H(muscle effort), w3 (balance), 424 (heart rate)S
= T2 &4 Wstet #4 e Y 59 5743k, Foj(Core)et &&= EE(Module)ol Al 41
=437 918l W74 dud s, 250 2 Ao 5 S5 Wol AXZto 2 AnEE o HAdsi, 7]
S olgste] TF9 FAHLEE SHIHCho & Min,  =F FAE olE EFoly A 7% it ©&S
2012). &5 A= 252 W-LFtel g b= FUHAthos, 2014). 20143 7dd FAd= 2
= Sl ZARERE st TR &5 A9E (Myontec)A+] g1}t (Mbody) ATHE &£2E A&
S AEdE 23X AA(ElectroMyoGraphy(EMG)) o] ZAHEEMGAAE o] &3t g]7], AHA &
I ZFEA] GAsHE 5Tl (motor unit)©] 7] T F 259 F3e, wdxs 2 AvE 2890 3
A3} Hl(firing rate)ell gk AR E REgste] 54 T, o5 JER 58 SAY F Ut A=
35 dSele 2E5HFAE A2 (Mechanomyogram EMGAAME Fal ddd AEs AntEE S 9]
(MMG)) s°] AtH(Yoon & Kim, 2009). §ate] HAAIZFO R 28EFs FUHYsHH, £4E
T EUXe #EE AnE OF V&S wEA HAEE 745 A% & Ade 237 dhMyontec,

Aol gtom. S EYLS A-o] e FHT AnfE 2014).

HEUA o] 9] FENd s3s A A% SAAZ o] 34 A = Heddoko(2015)AFl A

g5 A, 2858 A, Y FPeE F Mdst HEY F2 AAZE WEE /7 Ak

B9 StretchsenseAt] FAAIAME ARESle, 28 A &7
AT Aol 7 BEAo R At EE HE A& AMAste= 71Fe] don, FAFANE Tl 2nt

2 A& AME &85k Aldl= Omsignal®] Biometric EZ Qo A7 RUHY oz AEEH 2%

2ulE M Z(Christina B, 2014) Ralph Lauren?] S IE YA ol B &5 58 At &

Polotech shirts, Blackyak®] Yak on P 5-o] t3xZ o] +2 FTHHeddoko, 2015)).

th. Blackyak(2015)= HEA0] 2 2AHAg)AAE

UE AAE S AAE EMZ AL, AnfEE

S 2 AARE BUEFe] 7hsdh cokA2P(Yak On Py 3. oijtui

AES S8t (Joongang  editorial staff, 2015).

Ralph Lauren(2014)-2 A4 2 ~plE o|F HEYA B AP E AE JEYL EFoUE e

%l Omsignal® ¥ 3te] Polotech shirtsE 7] L334 2 3 A ATt IRAHIAE R 3 FA A

otk HEA AN, THEE AA, Ao|2AFEE 75 HEE e AHAFAAME LHE T

At oM, AR AEkE, S &, REH S F EUsdoe]e] 7lE B HARIE FAE=d 2%

ZF, olEAR, ZRe ARY $E AL 58 24T 84T YolHT FHATANE LHAEY 2ntE

T At EgF AnEE ofFeAolde Tl AHEAt HEUXASofo] tigh &A% 9 AnE JEYX

o AAANTE RUHY &7 9% FE Yo =& ool =g gAsidnh e Ao HeE LY
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2 AFE fstd F 68 A EYL EF o
UE #9FZ(purposive sampling)dt o1& thit
o= QA RO F &I S g 84 F

o tisl E= AFHHE FIsAh o] AF5HEA

Aol A4l Bxs JA 49 o4 2%, dEEx
= 20t 37, 30t 3Welith Edeld A2 1d
o] 3\d o]sHtEl 519 o 7HA] thFshAl HEEHU
th o] F 5% ASHE Aol VA 11 €]
v A T3 o] AlSdE TS AFohe]
ASHA AFAe] Fahe AEANS B Ao
2 ZRIHATY. Edold Mok e t
A-so] dolE Edojdolet gttt Q1A -9

a4

2016 109 179041 2016 109 2247kA] A
g om, JAEF 2E ﬂJoH FEAES AAE)

aRAb dojes FEAE B AnE Efoly 7]
STRE Yolr7] HéH AEZAE AAISER O H, o
£ 98 FEYX Efold Adel e 7Y 200 ~
50015 AN SRR f-2]5Z(purposive  sampling)
SHA T o H ZALZ A, 20160 102 18U HE 20161
109 24U7kA] 50 S Aoz HdEZAIE A
Atk 7 AR dERALE AX £ Bokd HF
AREAE o]&3le] 20161 10¥ 3025 H 20164 11
4 7L7HA F 947 AP EATE 2 AR ddA}
= FFEE Y 2279000, o] E2HE I
A5 T gdel 72 $H 355 Aty F 224
F7F Aol ARG EI AT A thdRbe] A R

= H@d0] 10778(47.8%), 417 °l 117(52.2%), A% &
F= 20th7F 897(39.7%), 30th 7} 839 (37.1%), 40th
7} 3473(15.2%), S0th7F 1878(8%),.
g 9ol 13%(5.8%), theta At 407 (17.9%),

g Y 133%(59.4%), thstd A 22H(9.8%),
9] Z9o] 16‘34(7.1%) AFAQL e g
24.6%), A& 7FEA 499(21.9%), A= 29
Al 29%(12.9%), A71= 2 FE=d 85 (37.9%), 1
o] 6H(Q2.7%) % EXH Zo7 Uehyith
AL Mg 7o) 55(24.6%), A& rEA
(26.8%), A==ZA] 26(11.6%), 271%= =
75%8(33.5%), L ¢ Aol 8% (3.6%)°l ATt
o] Bx = /A n]2F o] 329 (14.3%), A4 7

2 39(1.3%), AEZ 257 (11.2%), AH-2/&E] %
8578(37.9%), A+F A/ Al TH(3.1%), AP+ 87
(3.6%), 59 37(1.3%), st 2 tistdA 587
(25.9%), 71EL7} 3%(1.3%) 2 FA AT 714 4 o
Y2 2009H] IRk 3878(17%), 2009+ o)A
400%HI T|Hlo]l 56™H(25%), 400%HY o)A 6007
ok 479(21%), 6007+ o)Ak 800%F) W ¥k 337
(14.7%), 8005+ ©]4F 10007H m]¥Ho] 2678(11.6%)
10005+ o] 2to] 2478(10.7%)°] A Tt

Aol tigk olal & =71 flal, 715 AntE 3 EVX
o] AHIES AEA ] A AAEIILH,  of7]ol=
BARS} LALS] AlFE©] E3HETh =AM &2
2PE g EU 290 ’“J‘MEOI 7154 S, YAl
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Table 1. Five main categories in the fithess monitoring for improving muscle strength

Main categories

Cover terms

Muscle name and location

1. Form

Scapula collecting

Scapula

‘U’ type Abs

Abs

‘C’ type Erector Spine Muscle

Erector Spine Muscle

Neutral form

Erector Spine Muscle

2. Concentration
area

Refraining from lifting shoulder

Trapezius

Prevent hypersensitivity

Erector Spine Muscle

Concentration on the core muscles

Simultaneous contraction and relaxation of abdominal
muscles, Erector Spine Muscle

3. Kinetic angle

Reserve the degrees of 90°~110°

upper extremity, lower extremity

Keep vertical

Erector Spine Muscle

4. Position

equipment

Relative distance between human body and exercise

equipment

Relative angle between human body and exercise

5. Kinetic velocity

Rapid contraction

Slow return
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Table 2. The descriptive statistics of the questionnaire items for each aspect of the acceptance of smart fitness wear

Variable Survey question M SD
1-1. I think it is useful for improving exercise effect. 3.879 8725
1-2. T like the function of this product. 3.701 .8282
1. Function
1-3. 1 can trust this product. 3.424 .8749
1-4. 1 think this product will help me. 3.621 9102
2-1. 1 like the design of this product. 3.384 .8959
2. Design 2-2. 1 think the design of this product matches the function. 3.652 .8279
2-3. Smart fitness wear design should be more innovative than general sportswear design. 3.420 1.1914
3-1. I am willing to learn about this product through online shopping malls or offline stores. 3.317 1.1175
3. Purchase 3-2. 1 want to wear this product. 3.665 9839
intention 3-3. I am willing to purchase this product. 3.116 1.0609
3-4. Do you want these smart fitness apparel to be manufactured and sold in sportswear? | 3.625 .8846
-5 ;S%(Concentration on the core muscles)’ © 24 4.2, 2} AH|XIS| AOIE I|EL|AY0{0f CHEH
B =299t 2% TF ANE B2 549130 22 9 29
o] A B2 199 £5 BUEHE i A
- =
S AR ARG ARG AN PR g0 421 SEH AR HRIE 24
~110°(Reserve the degrees of 90°~110°YZ2F¥ = AulE ZEU A9 oje] e Auk Aujzte] 48
A9 BAe BAY 5 Uk AR AgaYon, AEE %, g, ol S0 4 Eude %
2 AEANE FAE AS nldn AR ARG ARES) NAEE AES] As) T2 2
L2 FAY T )CE HFI7|HI(‘C’ type Erector IK(Cronbach’s Alpha)Al~& AH&E3sIATh 1 A3, &~

Spine Muscle)’, ‘5 H & El(Neutral form)’, ‘2414 ¥A]

(Prevent hypersensitivity)’, ‘31725 FZ(Concentration

on the core muscles)’, ‘T2 W3k §X](Keep vertical)’
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Fig. 1. Appropriate locations for the sensors related

to muscle activity sensing

HlE I EY 2o 7]15(0.878) 2 il 2] AK0.8866)
of st AF = A= 0.8014 oI, YARISH
of that A== 0.568= ANHOE GHA e
otk 7l%E, ARl Tl oAl Sl tiek Ao

Zlel =W 36563, TRl = 3
3431482 vehd, 3 SH S 715 SHe
e Hrh P 22 A4S Btk

422 ADIE IEUAY02] 7[S-FOHS(At0]| CHeE &
FHE st wE AnE gEYX9 o9 7],

o A} o] zpolE T3] S8, dLulR] &

BAS AAGE Ax, 2nlE u‘JELl&_%MQl 7]

(F=2.450, p=.047)°] 3 FEAHAE

2t on] Y& Aol E HATE oo
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Table 3. Acceptance of smart sportswear function and Purchase intepfjionoby consumer characteristics in level of education

Category Variable Degree M SD F p-value
High school grad 3.9423% 1.03659
University 3.5563% .67816
Function Bachelor 3.5940% 73701 2.450 047"
Graduate School 4.0455° 53805
Level of Education Masters and above 3.6563% 82095
High school grad 3.6154 99799
University 3.3500 74850
Purchase | p_ helor 3.3459 91273 1.794 131
intention
Graduate School 3.7727 81617
Masters and above 3.7188 89384
*p <.05
s LSD H52 AAg Az, sk Ast 5 & AZEsts &MAP7E 1090 Rk A&k AEA
HIZK A=A 0 4.04578)7F sty A Sk(AtEE A A= 32447 HeE AntE I EY A o]
3.5567) ® gy £ M| AL - 3.5947) oAb O 824 BEE Hole AS=E YEhyt
of vls] AutE SEU X9 o] 75 s o +& THTable 4). &, AGH Ax=ol{ A& 9o ot
ARl HeE Adthe= zbolE A5 tH(Table 3). 2 AFEASE, Edold #d, Ax=9o] #d
AL ~x=0F #d Pt A Eol WE AvtE 3 S0 mE AvtE JEYXR o] Te-Tu) &AL
EYzdele] 7w, FulolAb o] AfolE HZ st I FRolMe o] e Zel7F AR FdTt
7] 98l, dhduiR] FAHEA S AR A3, AvE
FEUAgole] ] o) AKF=5.057, p=002) =9 4.2.3. AOIE TELAQ 0] CIRIRl M 2
FEAEE AP 2x =07 3d HAF AE T Zﬂ%‘ﬁi vie} o], AmtE S EU 2909 Tl
of mwel on] &= AolE EAT W 850 sk AlF] %= AS$(Cronbach’s Alpha)
olell tiall LSD A5 55 AAIg A3 109+ ©] T 0568 7] B Fujolatel] vl oz o
AF 309 vk AREE A 3.610%), 30%HA o] AF 60 A Yepso B2 taQl AEehs 7h2be] Ao
T PR AEEE o 3.8507), 607HA ©]4F 1007+ e e g2 HEo Aol HosS AASATh vt
n (A 43338) S AxEOF #AE B Lo E JEYLdole] Al #H FEAEE B¢ &

Table 4. Acceptance of smart sportswear function and purchase intention by consumer characteristics in average expenditure on

seasonal sportswear

Category Variable Expenditure(unit : won) M SD F p-value
less than 100,000 3.5779 74487
100,000 to 300,000 3.7163 14734
Function 300,000 to 600,000 3.9250 66719 1.554 201
600,000 to 1000,000 4.1667 76376
more than 1,000,000 0 0
Average expenditure on
seasonal sportswear less than 100,000 3.2439% 86391
100,000 to 300,000 3.6096b 90214
purchase 300,000 to 600,000 385000 | 39441 | 5.057 002"
600,000 to 1000,000 4'33335 57735
more than 1,000,000 0 0
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Table 5. Acceptance on the designs of smart sportswear according to the consumer characteristics

Consumer characteristic AESIEIES OF sm art Section M SD F p-value
sportswear design
Gangnam 3.691 b 1.0519
Gangbook 3.020% 1.2160
Smart sportswear design should be ) . b
Residential location more innovative than general metropolitan city 3.897 L1311 3 906 004"
sportswear design. Gyeonggi-do Province @ 12307
and capital territory 3.282 ’
etc 3.8330‘}’ 7528
Gangnam 3'50917 0.836
Gangbook 3.300‘117 0.830
. . b
I like the design of this product metropolitan city 3.538 1.029 3.279 012"
Gyeonggi-do Province b
and capital territory 3.413 0.917
Location of the fitness ete 2375 0518
place Gangnam 3.673b 1.0373
Gangbook 2.867% 1.2139
Smart sportswear design should be . . b
more innovative than general metropolitan city 4.077 10168 | 6412 000"
sportswear design. Gyeonggi-do Province b 11995
and capital territory 3.440 ’
etc 3_500‘1b 9258
Strength improvement 3'740017 .8033
. [ think the design of this product Weight loss 3.743" 9225 *
purpose of exercise hes the functi 3.228 023
R UL Health maintenance 3.484° 7315
etc 4.286" 7559
less than 100,000 3.623% 8164
100,000 to 300,000 3.719% .8256
Average expenditure on | I think the design of this product B 3330 ¥
seasonal sportswear matches the function. 300,000 to 600,000 3.100 1379 ’ 020
600,000 to 1000,000 4.667b 5774
more than 1,000,000 0 0

*p<.05

g T “2utE FEY2d el e dubel
Z=9 o] e vl FalFolojop striy AYzh
P (F=3.906, p=.004) =3l hat SH= 754
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&l LSDO] AR AAe A Ag EAE
Bt 1 3.691%) B A= FAA AFAHFEH T
3.8977) 22+ e FEA AFAAEH T : 3.02
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HWOﬂ vl 2mtE I EYX9ofe] bl o
Al ~x =)o) tiARle] Hla] TS FAlFo]oof
sopa -g—% b 02 Ueldth(Table 5).

2utE S EYAel] YAl 8 3] v
o] AFS YAle] 75 O%%EJE}I A zreopy
(F=3.228, p=.023)d % 3t lo], 552 wa}
ofml A= HEE Zolrt %ﬁﬂ?ﬁlt}. olef  th3l

LSD AFAZS AAE A3 AFTFo] B4 &
B ZH (A 3.419%)9 BUdY, Bujge =
NEERE A 2 LD T ¢ 3.0008)E 2

7 A7 B2 Q1 AR Ak E A 3.4627)E T A
£ "ARIF 7150] ojgdvy g 2R
E}FtTH(Table 5).

2utE I EYAg o] TRl 3HRe] U o] A
F9 "ARle] 7153 oj&drty *@%iﬂ}”(F 3.330,
p=02)d FEol lof, A Axzo)F dd o
w# AE "L wat on :
ool thgk LSD AMF-H5<= AAS A3 607Hd o
1005+ mIREQl M2 A= ¢ 4.6675) = 105
A wRkQl AHIAKARE A 0 3.623%), 107H o]
309k mRRQl AHxKAkEYE At - 3.719%]), 309
o] 605H MYl AH|RK(4kE¥ e ¢ 3.1005)E T
AFS] HARIF 7150] oFdv FHI R
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Table 6. Vital signals demand to improve personal training effect: Comparison between professional trainer and general consumer

Frequency response

Breathing Blood Muscle The angle . Calorie Stress
Category Heart rate . of movement motion . .
rate pressure activation monitoring | monitoring
or the posture
s | proteont | Y ! ! 4 2 4 2
Exercise protes (22%) (6%) (6%) (22%) (11%) (22%) (11%)
with personal trainer
trainer Survey for general 70 55 57 109 110 86 62
consumer (13%) (10%) (10%) (20%) (20%) (16%) (11%)
votoogonsl | 2. ! 1 2 3 | 0
Exercise e 20%) | (10%) | (10%) | (20%) (30%) (10%) (0%)
alone
Survey for general 63 52 59 96 119 120 40
consumer (11%) (9%) (11%) (17%) (22%) (22%) (7%)
rotesional |2 0 0 1 2 s 0
0, 0, 0, 0, 0, o, 0,
Daily life trainer (27%) (0%) (0%) (9%) (18%) (45%) (0%)
Survey for general 54 30 80 38 29 77 85
consumer (14%) (8%) (20%) (10%) (7%) (20%) (22%)
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