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Abstract

This research focuses on the condition of the coveralls that automobile maintenance
workers wear. The objective of this survey is to conduct a thorough analysis on the
quality of the coveralls and put forth suggestions for improving their quality. The
research data were collected through interviews and the results are as follows. The
participants in this research engage in a variety of types of maintenance work inclu-
ding oil changes and overall system checks and they usually wear extra-large-sized
coveralls. The coveralls are generally worn during the winter for warmth and the com-
pany handles all purchasing and maintenance of the work clothes. Participants men-
tioned that certain parts of the clothes where they bend and stretch are cumbersome
and areas around the knees and arms become easily tainted. They have also reported

Received June 05 2017 that although the coveralls are necessary, they are for the most part dissatisfied when
Revised July 27, 2017 it comes to the materials, design, and color. The participants have suggested that new
Accepted August 11, 2017 coveralls would help to increase their work efficiency. As a result, it is concluded

that the coveralls require much more development to meet the workers’ needs and
"Corresponding author improvements need to be made on the functionality, aesthetics, and symbolic aspects
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of the design.
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I. Introduction
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2 &, AsAaA NP PAH A9 FAA 1L
2 ASH FH FIE AT AFAIH/ LAY
& Sustel 43 #3 Aol kMol
Statistics System, 2016b). A5-%}2] =89} FFo] &
oj7tol uhet ApEatet HAH ANt AGE E3 T8
4 9 Aol FoiE gloH, I FoME A5
of 57 HEE HUAE AEA AU Ba

o] 1Z= 1 gt} HEWFHO] AsAR A SA
A 71 2ZAF A g0 w29 2016 9Y 7|Eo=7 &

H| Y SARR} 95,7387, mimi . SAFAF 35,4827, H3¢
A SARE 29967, 5 HHA SARAF 9057 52
2 Ju|goll SAeh= FHIAF 7 AlY =2 AR
AA = A H(Molit Statistics System, 2016a).
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= A2 FH A 2 Eo] gt AFE A
KW, 2Rs2E AgH] AAE9] 7154 ARl A5H(Kim,
2007), A=z Au|AA ZFAE S 9ok AF
(Joung, 2008), A-5A} FH| A L=A] AALE 2
LHEL 9} AR TE(Kim & Kweon, 2009), A5
b e go] fHdAE AT w3t SAATA
H7KKim & Kweon, 2015), Z-52}+ 8] 2HE 9]
o e Ay} 2o 7K(Kim, 2016) & TAR], e
o, 2Hei el Aol YU ShAIRE A9
Aol A AAIRE AsAE ArgA SAAES] A

- ol 71
E @A ZAM= Kim and Kweon(2009)9] ¢17Lo]
A ZAHE A Qo o]%& 89 ol AsA AH|Y

24 AT ARG A
olt}. wata] 2R A RAE AA|5l0] EAAE2]
AR, AEd Wept 48E Q2L HoEE 33
3to] @ 439 FARENA T 2gE AL 9]
3 712 ARE AFoHe Hol v A0R AR
Ak E 2 Aol de AgaT U A wgR
AHE Bl ARs AR FRIGA EAAEO] At e
Hot AetdAgE wol AEotAR 2HETE w7
Herd A2 wepatglon, olg ZHAdsty] fiet dA
g 2gEe] AeAH H EAHS MdHe AR
37 ek,

webd 2 Ao] BAe A5} AuldR] EA

29 AA5E P L YD AL % LAY

jui]
= H
A& T 72 DA A2, AR A AA

FAASS YOR UAY AP 2 Az
£ 59 ¥ %Y AP AYE BA A7E)

MzE 71Ede AAE A

Il. Theoretical Background

1. Types and main activities of automobile me-
chanics

=W AsAE AR B2AAEREE 952110)
° AsAEE Y Al et 453 SR,
2PAEA SR, AsA AEAEY, 9571
ARAUY Sog TRE 0 745t Yrk(Enforce-
ment Decree of the Automobile Management Act, 2017).
&@-z%u]%;q. A3 &61—2411]%}2 I:H/\]-Oi —3}.‘:_ i]—
Zut o2 B 7o X3P u|E AAgh AEA B
Uit ABA £94S RYOE Yol AnA
! 2EF w8 52 AAISH, d57] AEF
A5 95719 A e AASHE o
FSHH(Kim, 2011).
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2344 F3o] SsE Aolth. T4, 84 A
o FEARES DL ol8ste] Rold 7HF - ZYA
e AYoE NAR A3 SOl B HIIE
So] Go Yo} A Gk 5o BA £
29 3 B4 508 A% AL TYT 5 Y 2
Qolck. A, B A AIBAAY WFH £
£e UdY BFoR HEelt Ao, F7E A
83tel A9 F AAH Felt A2 de & Ut
Apgjolck. YA, Auks Ao Ee LA v

A Bk Ao Antrlo) AA ARIE FEE o} 4
7k A, Anp & 221l ofgt 557 Agko]
YT 5 e FIolth A, B4 A9 B
Mol g A2lg opil REEC] R4S ok 2]
o2 HQIE ot §7]8A7t AAo] =2 ¢
Fo] 9l Zreolrt.

o)X g A=} Fu|AA| BAAESLS A1)
8 A9l 998 Sash] HEel SRS 2
4 % 2 FRo] w2 chost A acle
ARFEA Zwe] FUR Aol Bag Aol

=

2. Concept and scope of work clothes

ZAEHO ] A] L= 9B o2 ES oH 9]

W0l &3ck(Park & Bae, 2008). AFFE-2 A &
ofo] wetd FH7} Rl AAskAo] wet 9
849 QAL Eﬂ]—Ol t27] wge, |A =

AglA4E mfetsto] Aglsl ZPE-S A=s]oF 3t}
A

i)

HEH B5§ FYBOEL AIYE Y52, A
A WAL AR, A7) 71648, 29, §HRY
:'

o] QJt}(Choi, Son, Do, Kim, & Kang,
2003). & BTN B U5 ET A 2
Zrol QE 29 o g R AAE H3sy] Yt
S H58 4ARCR BHY & Ak

3. Types and characteristics of automobile me-
chanic's work clothes

A5k oA BAAFEo] Aot Pu] A
9] FejE IA AoFLA F(coverall)T} AolEE]F O
2 s 4 itk ASHUAY Adue 4arelrt o
Aol Q= FE2 Rely el s & - 2ol

wAgolT

7} st Bao] AR, Bede] £, A A
5o oJs) Aot sholzt WA BAH glo] A9
o 987l He o] Utk AR AYBe
o A AEtdo] o HA Pee] AgiEo
2 QA9 g HsA & - gt A

Aol AR, 24} Al o] 1At XA Fol 71Qlct
Ak MAR, DAF AR s gri o 417

AS7E BT $27h YrhKim, 2016).

4. Characteristics required for automobile me-
chanic's work uniform

e gt Yisg U ARz 4
2ol gL F7] fio] 754o| o4 ik 5
5| SR Po] W thest AYgolH PR
ch}_,] F8 A o]] x%g—o].cq AHE,]X-] 7]l—_/x1_1,} EX]—
71570l 352 & e AEHEA7E B astthKim
& Kim, 2006). 7| 24 0= A& 375 = 54
< B4, AAA, 484, e & & doH
(Kim & Suh, 2002), 553 0] we} AR o}
2 ZYEL Agstozn JdERESAY HosgS
A Z " Q7F thH(Choi & Ashdown, 2002). £
3t Aol utet chokat 2 A 8olof wEE:
ABA oY 544 V1Edos ebdyo] B
olof shvf. &} ho BWAL PASIL, A4YLES
EolF7] % BTN AR TeEofop gt
E3 2 BAT G| EHL Hetste] o]
el R 7EE AR 7154, 44, Aol Sol
st =lofof g Zlojtt.

|
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ll. Research Methods

4 AFH A Al 9D
9% 2§ Ue) L TAY 52 Tetsh] gste] A
2. 3718 249 g719 ZAFo| = 133 Fu|Y
A FAAES PPoE HEZAES WA A
T BAd RPstES A5 FuAA] AT A
AFoR AAY YRS FEAHL Hulde AA
e PUASS PHoE AYstel UAY Y
2 FgotA) gt ARA, P 5 2Pt F
AREL el A Agsteet.  Aeel 27 A
EEERL LTINS R P ERES:
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Hl‘ﬁil FTAAEY ZAYEL SlAtollA A Fafist
o] Zgsly 9igoH, ]ao]-z/ﬂoi ol3) A=9]
22 H71Y miliAfo] = FH|YGA FAAE bl 2
%H% ZAAES & Zol7t Qe ACE AtmdTt
FALol| 9Al APH HERARE A23 A7)0 9
1°P 719 Zalizto]= FH|PA F XS =St
2017¢ 39 24292 E 39 274714 3Yo] AA T
A 2109 ol A=) FHALE 6 Y CE 14]
7F 30594 2A17FH5QF FGI(Focus group interview)
S AAote AR E ST AR A 71ZE
220174 49 17YRE 5Y 197bA] 250] A4 A
=190, A5at U QA SAES Pzl o
FAIZE el gt B2 g Jeoto] st o

N

& Ssior 3] el 2 ded 4T A
A2+g 8 %7} Qlof 4R-E Wgaka Aske] of
2ol ARt F 30078 vEdte] 1897E 5

(63.0%)5t% o™, A 3o 22 ¥ sHAY H
SHo| B2 B4 SEA 32585 AT 15779
4BAE HEH02 B QT 422 LAY 4
BAL 578 A HREA 8T} Joung(2009)9
AEA UL G TS AT AT S
H HAEEIES v O E Kim and Kim(2006)9] AAM
g 220 A AEEAh A9k Kim and Kweon
(009)9] 453 Au YA BRAe] B HEuE
=9} JAH QT E AT, Kim and Cho(2016)9] A=+
ubd 4 ZhejEo] AeuEL o WeF dTE Fu
RAgso] 2 ATl 44 0 RAsIo] FHA.

AR B2 A9, 44, IFA7L 254 Y, A9 &

F‘

(6T dAE HgEo] Badd wE, &
AM, 28 o), o T, 28 A5, A" 57,
g uh, WA 7] 09 B9 2= ool E3}
9], BZATA, ANEE, AE B JE, 23
£ 5 9AE AdEol T3t AE5ED), A

TEE, A wELE, B 2 A4, FYEE,
oAl a3, F34 —Erﬁc} S HARle] T3 4
(1089), 24743 #AE 7|e AFEEDHo=
A 5FATH(Table 1).

A g B L SPSS Statistics 23.0(IBM Software) &
< AHgsiileon, 71484, RIERA, o
228 A WAEAS B AEA} AH|G AR

- OJAFS- 73

<Table 1> Composition of questionnaire items

Classifi- Number of
. . References
cation questions
General
characteristic 6 Joung (2008)
questions

Kim & Kim (2006)

Work uniform

. 15 Joung (2008)
question
Kim & Cho (2016)
Design questions 10 Kim & Kweon (2009)
Fabric questions 4 Joung (2008)

= 9 AjH8T

IV. Research Results

1. Demographic characteristics of the survey

subjects

1) General characteristics

ZAF A F FAdol 1557(98.7%), o1/l 278
(1.3%)2.2 F/3o] fh=§ Attt RAF A}
9] AL 20t FAFAZF 187(11.5%), 30t A7}
457(28.7%), 40T ZEAA7} 58%H(36.9%), 50T EA}
A7} 33%(21.0%), 60t SAREZE 378(1.9%)°1 31t &
T8 109 ol/4do] 737(46.5%), 1'd o4~5d 1]
dto] 269 (16.6%), S ©]A~8d u|uto] 2175 (13.4%),
8 o]A~109 uldto] 1778(10.8%), 67§ o]A~1d
ujgto] 109 (6.4%), 671 ©]Eko] 108(6.4%) <02
ZAE AT 1Y 27 AJ7EZ 8~9A]710] 8078(51.0%)
o7 7MY =2 HE&S AASHLH, 10~114]7H0]
7278(45.9%), 12~13A]7} o]Ato] 5%8(3.2%) 0 & e}
St HATEAIZR] 19 87| AR AAA 1L
ARoU, Ao wet @ or AXste] R
Sh= FHIE Ut 2AF A=Y F 9 2
o7t odws 9 Hu|7} 688 (43.3%) & tRE
= AAstlon, &4, o, Avl, =4, eduwe ¥
AH & ANl Ay AE ke SEel 609

(382%) 0% 1 theg Ak
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2) Physical characteristics

ZAF RIAEY] AL 171~175em o517} 607
(382%)2 7P EWko ™, 176~180cm ©]5}7} 40
(25.5%), 166~170cm ©]3}7} 32(20.4%), 159~165cm
o]5}7} 16%8(10.2%), 181~185cm ©|3}7} 79H(4.5%),
186~190cm ©]5}7} 278(1.3%)4=0 2 UEpRdTh A&
66~70kg ©|5}7} 38%8(24.2%), 56~60kg ©]3}, 61~65kg
o]s}, 71~75kg ©l8}7} 22 23t8(14.6%), 76~80kg ©]
o7} 207(12.7%), 81~85kg °]s}7} 13, 50~55kg ©]
o171 6%8(3.8%), 86~90kg ©]5}, 91~95kg o|s}7} 2zt
578(3.2%), 96kg ©]Ato] 195(0.6%)=0 2 LERGTY

2. Status of wearing a coverall in automobile
mechanics

24 YRS IAY YR BE ALESS
e TA AT Aol 94(563%)2 7Y &%
ow AF A5 2Re3tH= 9)7o] 59(35.3%), &
2 7(4.2%), 7+ 5(3.0%), 90| 2(1.2%) &0 &2
Uehgth 949 AYES FEFE ol HEFSH)
ol H.2AJo] 80(42.0%) 08 7Y =& H|E&S HY
o, B34 66(34.2%), AEHE0] AL 23(11.9%),
WO A ElR}-G 17(8.8%), 71EF 6(3.1%) €02 L}ERE
TH(Table 2).

24} A AR A8 A%t XL(100) A

<Table 2> Wearing season and reason for wearing

(Multiple responses) (%)
Clas.51ﬁ— Answer Frequency
cation
Spring 7( 4.2)
Summer 2( 1.2)
Wearing Fall 5( 3.0)
season
Winter 94(56.3)
All season 59(35.3)
Heat reservance 81(42.0)
Prospective 66(34.2)
Reason
for Less of laundry 23(11.9)
wearing .
Freedom of choice innerwear 17( 8.8)
Etc 6( 3.1)

wAgolT

o]=F H-go| 64W@A0.8%) O TP B ulee 3
A5F9.00, L(95) AFO] 27} 331(21.0%), XXL(105)
Afo] =7} 3118(19.7%), M(90), XXL(110) Ao]=7}
13%8(8.3%), S(85)AF0] =71 218 (13%), XXXL(115)A}
o] 27} 178(0.6%) 2 UEttth. SARES] ATt A
3ol YAF AAE A5 Ao FFo] YA Lot
H7] 95 ATELS HASH A, AYgE9] 2
e AFETG AFol o s AHe Bol FY
B X5 Ago] QlojA] Aol met dgFol U A
o7 AtgEth

3. Purchase and manage of coverall

ZAF QS 5 AT AAES AN 4
oz U E SE2 13193(83.4%)e&2 714
Eorow, Eelo] A1H TSk SHLS 26(16.6%)
olgith. o}E B3 mekztol = 7Y L FE BAol A
dBHoE YR sl 2 Az FFohe

3 W RARTHE gHol 9WET6%)%eH, 2d
o & W4 @A 419026.1%), 7l rlth & WM &
Al 3578(22.3%), 37 dutct oF WA WA 13%(8.3%),
A <t Si= "o 9%(5.7%) &2 SHA

24 dAES GAE AJE AlE2 3AelA

cHA| 2 0‘:_15;& O F gt 2o g(,tﬂ(54 8%), 214
AErsteE S50l 717(45.2%) 22 HERITE A
7= 2~3?—._1°ﬂ o WA Q= SHOl 857(54. 1%)°
E7HE =2 vlee AASHen, dFdo] ¢
Aol 59 %‘(37 6%), "L AEro] 97(5.7%), HI=st
Al = 2 49(2.5%) 0.2 e, AR
Gk —Ei*é*o* &%1 2t 715014 &, WA, H S5Ol
o3 @ go] ApF LTAE7] fizof Bl Mg A
F Skal Slsol YER

2t Al Qo] A3t FPFE HYE B ARE
8ol sHAlAE FEEYTT 128(11.6%)2 7t

Qo] # HE Acs gEsiga, AANNE
o R} 114(103%) 02 7H8 A Yehdeh 1
o202 FH] 105(9.5%), AT 104(9.4%) S0
SAfy gEstgon, A Pud 4d 54
4 T AL £ES FolE 5ol ot AP

Qo] AF WAYsH] o, Wk 7]so] 7t
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<Table 3> Main action (Multiple responses) (%)

Classification Answer Frequency
Shoulder and arm 91(31.1)
Main action Bending of waist 86(29.4)
(Multiple Bending of knee 85(29.0)
responses) Spread legs 21( 7.2)
Neck 10( 3.4)

FHA 249 ARgol Wad AoR AtmEH:

4. Moving fitness of coverall

1) Main action

UAY ARG AEHT F2 e FHS B
AEEFSDHO ol & & 52o] 9198(31.1%)=
7174 gty Sgelglon, I theozl §E 1R
d & 869(29.4%), 5 75 52 8575(29.0%),
o] ¥y 52 219(7.2%), & B2 109(3.4%) <
o8 9usgITH(Table 3).

2) Moving fitness

AA Y B Salof upet Ld BHES 17,
‘Wo F7IchRE 57 w9 #HIh R 53 FAE
AL g grlsle 2AE B A 7FY 28st 2oz

£ Sj2E 0y el wE PR 28§

A4 wf ATggo|7t 7P BHE A0 R YTt
4 FEE 79 2UEE duEY e Ha
e g ¥ REL F EE 51 A9 [ As
o] B9/t Fitks SHol 53%8(33.8%), M- T
AtHs o] 239(14.6%) 0.2 UEhgon, vix|7t
go] B9l= Fths SHol 4578(28.7%), - T
Ath= S9o] 20%8(12.7%) 0.8 e, B2 29
L gtk S0l 46%(29.3%), WS Ftts &

go] 129(7.6%) 2.2 UEbgtt)

BAE HoE Fole T& Al T F97 ZHv=
S0l 4178(26.1%), Wi BZIth= SH°l 9%(5.7%)
o8 yehEth § Ree Stk S0l 559

(35.0%), th$ F7Itt= Sto] 209 (12.7%)2.2 1}
Egton, o7} 9= Btk SH°l 579(36.3%),
9 Fth= SHol 12%(7.6%) & YR

o|A}S 75
0% Tl BT e U Tl 73T 49
ke 54 9

T gl 179(10.8%) 2. et
9= s SHol 457 (28.7%),

S GAke gHol 173(108%) 22 Uehgon,
S R29e e SOl 46%8(29.3%), W B
the 8ol 133(@83%) 2% ebdth

& gElE R F 22 ZAhshe 5& Al
o B9V Fithe SH2 4278(26.8%), "I Btk
= 3gol 137. 3%)01% UrE}ktE} 5 E9e g1
th= -$o] 39%(24.8%),
(8.3%) 2.2 U 017/11 e it SHo]
4779(29.9%), % F71tH= Seo] 17%(10.8%) 0.2
ERStTE

A 915 BHA Adoks B4 Al
Aths S 327(20.4%), WS- Fth= S
8(6.4%) 0.2 YEPGT I 297t IRtk §H 47
5(29.9%), 1> F7Ich= 2o 1315(8.3%)0.2 U}
Eftomn, of7f 297t Bltk= SE2 517%(32.5%),
WL ok SEe 139(8.3%) 22 UERTh

278 o= 54 A olg] £97F FHItE SHS
5578(35.0%), "¢ F7th=s SH2 21 (13.4%) 92
o, S5 27t gicks SHS 427(26.8%), "S-
A= SE2 157(9.6%) 2.2 UERth 75 59
7t Btk 32 59%8(37.6%), WY BIth= 8
2 177(10.8%) 0.2 VYEST QAR FHAAY 41

FE= &2 Al I R0l 2ude e A

Edﬁ}l{

s

IF o

o oo 4z
)

N
S

rr

S qglom, AAF BA% AL A B 2GS
Rol7] 9igh | 3 @ A7) Abgo] WRY Ao

2 AEdn.

5. Necessity and satisfaction of coverall

1) Necessity and satisfaction

AP FBe) oy L VSES Woiel] 9
3 e WA, @ ZQQEo] Ry ZrojE
Aol e SEFY 71U & F 3= 1A ule
%A bRy 59 e JghE 59 PAE 3

= zAE dah, A A UHE ZAQEo QA
© B 3Rt ool B 32008 yeht, 25
A QU 2 Al AAY YBo] WAy Ho=
Uehkon, @ AR et HEEE P 2642
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<Table 4> Necessity and satisfaction of coverall (%)
Classification 1 2 3 4 5 Mean(SD)
Necessity of coverall 11 7.0) | 25(159) | 54(344) | 56(35.7) | 11(7.0) | 3.20(1.022)
Satisfaction of coverall 26(16.6) | 3723.6) | 67(427) | 21(13.4) 6(3.8) | 2.64(1.032)
Expect to improve efficiency 3(1.9) | 15(9.6) | 58369) | 72(45.9) 95.7) | 3.44(0.819)
by improving work clothes ' ' ' ' ' T
gulEsl 202 UeRith E3 949 Addo]  Ei ¥uEw AL I 4 o 5o B4 9=
AR W Y SEol R Aol AdE o W47t M e WEE F4E Holn o), §
= B 345 A e, @ AYEY ide 5 71740l S8t 24 AHE2 B8l 7154 7iAde] Ee
o 29l 5B PN Basl AL Aow AmE ¢ Aew Amut

2) Satisfaction of fabric

A g AR PR A4 WEES L

o] 3l B4,

54, WutrA, Al

WA, EAY 5 F v 5H HHE AxE

9 1L TS BuEhE s e agep

2 =5 B7Iel At (Table 5). &

F=o| 47t 3

330l AR EBt] AL Hq/JARES] 24 T

3) Satisfaction of design

AAY FYR| vel HEES Hrle7)

A UAAGH)Y, HE 5

e Qb gAel, BEWARAY

913}

A, L5

A

2 F& Oger,

‘oY, A¥ 5 FEUAQ 5 F ST &St
ot v ENEIATPE 1Ho 8 St Hje- v
SIS 5Ho 2 slo] 53 FAE HEE E5] F
£ B7Fsl3ith(Table 6). A 39| Hato] 33K W

<Table 5> Satisfaction of fabric (%)
Classification 1 3 4 5 Mean(SD)
Breathable 38(24.2) 65(41.4) 50(31.8) 42.5) 0(0.0) 2.13(0.806)
Hygroscopicity 26(16.6) 70(44.6) 55(35.0) 4(2.5) 2(1.3) 2.27(0.813)
Wear resistance 7( 4.5) 44(28.0) 100(63.7) 6(3.8) 0(0.0) 2.67(0.624)
Elasticity 16(10.2) 73(46.5) 56(35.7) 12(7.6) 0(0.0) 2.41(0.776)
Antistaining 17(10.8) 64(40.8) 67(42.7) 9(5.7) 0(0.0) 2.43(0.762)
Quick drying 14( 8.9) 73(46.5) 67(42.7) 3(1.9) 0(0.0) 2.38(0.674)
<Table 6> Satisfaction of design (%)
Classification 1 2 3 4 5 Mean(SD)
Silhouette 11(7.0) 27(17.2) | 100(63.7) | 17(10.8) 2(1.3) 2.82(0.764)
Fit 13(8.3) 38(24.2) 89(56.7) 14( 8.9) 3(1.9) 2.72(0.815)
Activity 12(7.6) 26(16.6) 97(61.8) | 20(12.7) 2(1.3) 2.83(0.791)
Sense of belong/Self-esteem 14(8.9) 36(22.9) 88(56.1) 17(10.8) 2(1.3) 2.73(0.821)
Accessory design 8(5.1) 38(24.2) 92(58.6) | 17(10.8) 2(1.3) 2.79(0.751)
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<Table 7> Satisfaction of color (%)

Classification 1 2 3 4 5 Mean(SD)

Overall color 11(7.0) 27(17.2) 100(63.7) 14( 8.9) 5(3.2) 2.84(0.805)

Colors without eye stress 7(4.5) 12( 7.6) 108(68.8) 26(16.6) 4(2.5) 3.05(0.723)

Colors not to sight of pollution 8(5.1) 35(22.3) 82(52.2) 27(17.2) 5(3.2) 2.91(0.850)

Colors to improve work efficiency 14(8.9) 27(17.2) 87(55.4) 24(15.3) 5(3.2) 2.87(0.892)
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