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24.5 SAIZH
22.0 OAIZH
20.0 10A[ZL
18.0 T1AIZ
16.0 12417t

PF B9 Yrialdle — QLA Mk
DAFCHAIEES = x 100(%)
E| LAt — QHYA| Mg

2MAWT (Maximum acceptable work time) : Z0{Zl ZEo| HARE AR

o2 Qo] e = U= Al

(EX: Wu HC and Wang MJ. Relationship between maximum
acceptable work time and physical workload. Ergonomics. 2002 Mar
15;45(4):280-9.)
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Table 3. The association between overwork and cardiovascu-
lar disease in all subjects

Ehiare Model 1 Model 2

index

<0.80 0.796 (0.455-1.392)  1.092 (0.536-2.227)
0.81-1.00 1.000 1.000

1.01-1.20 1.809 (0.995-3.288)  1.917 (0.844—4.358)
1.21-1.50 1.933 (0.984-3.797)  2.097 (0.885-4.971)
>1.50 3.271 (1.731-6.179)  2.877 (1.283-6.452)

Data are shown as odds ratios (95% CI). Model 1 was not
adjusted with any variables, and Model 2 was adjusted with
past medical history, smoking. alcohol consumption. educa-
tion, sleep hours per day. and work schedule.
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= A B C D
Z& Hol'g ) 3 2 3
EHH 7 |AL 2(F) 290 128 415 61

A HIS () 142,305 | 66,271 | 82,332 | 97,383

o HHSEHH)” 11,859 | 5,523 6,861 8,115
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28 vj$FL 397 1290 F75Hs PIL B 39S A9l o
¥, 1292 QYR AT JPO2 Ik A0 2HY 4 Utk
(B IM-3) 20204 &E HISTH(TTH)
(219 : 74)
72| 18 | 2% | 38 | 4 | sy | 6%
A 10,398 | 11,054 | 12,793 | 11,618 | 12,133 | 12,506
B 4,622 4,726 5,842 5,307 5,328 5,594
C 5,605 5,896 6,275 6,275 6,992 6,992
D 7,331 6,896 8,101 7,497 7,923 8,583
| 6,989 7,143 8,253 7,649 8,094 8,419
72 72 sy | o® | 102 | 1E | 12d
A 12,371 11,246 | 11,793 | 11,636 & 11,308 | 13,650
B 5,694 5,215 5,644 5,927 5,984 6,234
C 7,119 6,513 7,466 7,290 7,266 8,656
D 8,172 7,403 8,931 8,859 8,945 8,743
x| 8,314 7,594 8,433 8,403 8,376 9,321
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(2 I-4) 2020'F EE 1Y HEH(+TH)

2 g 28 | 3¥ | 49 E 62
A 433 442 492 443 485 500
B 193 189 225 204 213 224
C 234 236 241 241 280 280
D 305 276 312 288 317 343

TA| 291 286 317 294 324 337

a2 74 8% og  to® | ng | 128
A 458 450 472 481 435 525
B 207 209 222 247 230 240
C 264 267 299 304 279 333
D 303 296 357 369 344 336

| 308 304 337 350 322 358

44



600

200

400

300

200

100

> =, e

&
&

128 22 38 48 53 68 7E8 8 9F 108 1E 128

Xy -eA --B -®&C -=D

[23 m-2] 2020 EE 1Y HE(FEH)

45



( B (AL MY Z2ARI0]| 2t S

2) A= W$F AR 24
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o] Tl U WEOE FHY % Utk

(E IM-5) 20201 ¥ HHSEH(H=)

T = 2¥ 3 44 o= 6
A 5,885 6,132 7,112 6,524 6,987 7,179
B 3,567 3,889 4,560 4,242 4,290 4,595
C 3,336 3,435 3,910 3,619 3,736 3,922
D 2,718 2,510 2,753 2,630 2,706 2,918
x| 4,798 4,987 5,762 5,308 5,606 5,810
T U= 8g 9 102 (= 128
A 7,170 6,216 7,064 6,642 6,539 7,728
B 4,715 4,038 4,789 4,566 4,440 5,113
C 3,959 3,502 4,314 4,028 4,016 4,693
D 3,002 2,493 3,396 3,120 3,346 3,425
x| | 5,832 5,046 5,873 5,618 5,448 6,351
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72 g 2% 39 4% 5% 6%
A 245 245 274 251 279 287
B 149 156 175 163 172 184
C 139 137 150 139 149 157
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2| 74 8% og | 108 | 1¥ | 128
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I ez |

oo FxIE ABAS A8siol Wl BAALE Tlssct
25 AEHAL (Patient Health Questionnaire-9; PHQ-9) 9&%, g
o AFE AA HE (Maslach Burnout Inventory-General Survey;
MBI-GS) 14%3}, 329 A= AL (Korean Emotional Labor
Scale; K-ELS) 10&¢, 12 AZ% H%x (Fatigue Severity Scale; FSS) 9

7 "HESHTo 7828 ZX (Generalized Anxiety Disorder 7-item;

npAtoR B3, %ol nZo] fhat Ao AAF B2, o] %2, 9
E- 2874 9F, 421%, Yool tid BER/AAETE EE 140 zHE
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H(45.8%)2.2 71 Wk, B, C, D #8f S|AR= 404 ko] Ejufr| AR}
Z}ZF 1078(40.0%), 678(50.0%), 1398(43.3%)2.= Tt JE2 A 9078
(98.9%), A 198(1.1%)°1 At

Q.

)

2E@EFEER 5.6002 HA 19 o]4, 5¢ wnto] 34
P gton, g JAPEE FEHS W A =) A= 5
| o] 109 vt 253t =Hul7|AE 1198(45.8%) 2= 71 ©@teH, B,
C guj 3lAk= 19 ol 109 mlek 58t e 7| A7 242 13%5(52.0%), 8
F(66.7%)22 7t Wta, D #Hj 3A= 109 o4 53 Hujr|At
1478 (46.7%) 2.2 7}&+ wokt},

gl A5 SAF A= B 9. 1W(EHEHA 5.8) 0% I&AeET 4Glo
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(2 I-8) CHHXS QAFALE|SHY HE

(22 - B)
) A B C D A
(N=24) (N=25) (N=12) (N=30) (N=91)
A (M) 457+10.3  44.2+10.3 39.6x104 43.7x11.0 43.8%£10.2
( 40 6 (256.0%) 10 (40.0%) 6 (60.0%) 13 (43.3%) 35 (38.5%)
40-49 7 (29.2%) 6 (24.0%) 4 (33.3%) 7 (23.3%) 24 (26.4%)
>50 11 (45.8%) 9 (36.0%) 2 (16.7%) 10 (33.3%) 32 (35.2%)
g8
= 24 (100%) 24 (96.0%) 12 (100.0%) 30 (100.0%) 90 (98.9%)
o 0 ( 0.0%) 1 (4.0%) 0 (0.0%) 0 (0.0%) 1 (1.1%)
& (H) 6.1+3.9 5.1+4.3 5.1+5.2 9.8+6.9 7.2+5.6
(1 0 ( 0.0%) 3 (12.0%) 1 ( 8.3%) 4 (13.3%) 8 ( 8.8%)
1-4 6 (25.0%) 13 (52.0%) 8 (66.7%) 7 (23.3%) 34 (37.3%)
5-9 11 (45.8%) 6 (24.0%) 1 ( 8.3%) 5(16.7%) 23 (25.3%)
210 7 (29.2%) 3 (12.0%) 2 (16.7%) 14 (46.7%) 26 (28.6%)
EHHl SALZ|ZE
) 8.3+4.3 6.8+5.6 9.7%6.1 11.3£6.2 9.1+5.8
= 0 ( 0.0%) 2 ( 8.0%) 0 ( 0.0%) 1 (3.3%) 3 (3.3%)
1-44 5 (20.8%) 9 (36.0%) 3 (25.0%) 5 (16.7%) 22 (24.2%)
5-94 10 (41.7%) 8 (32.0%) 3 (25.0%) 6 (20.0%) 27 (29.7%)
>104 9 (37.5%) 6 (24.0%) 6 (560.0%) 18 (60.0%) 39 (42.9%)

55



( BHHEZ AP &Y Z2AIZH0] 2t

b 3|ARE 2% 4RI HY 2B

m 404 O] 2F

40 - 49A

I , m 50X Of 4
C D

B

15

10
5I
0

A

EHHY 7| A} (%)

[23 m-6] tHaxte] HE 22

el B AP 2 TAIRIS 244
e 4T FAb A

= 10 O]
m 10 OjgF
m 5 Ojat
m 12 0Jat

A A\\
=i S AL %\\\\\\\&

<+ + 0T 4 T &
84 No B No B No B
4r Ea 4r Ea 4r E 4r
ol il M4 & M Ir aff
A B C D

[28 IM-7] theXel 255, HlgT A7

56



57 SR 24 Rt APANSY Jug P An Fa/
PR ulssi Sz 404 FlEol 167(48.5%) 0% Bk
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(B I1-9) ThYXIO| BISTY S QIRABIEY HE
(29l :
olmE  ZE/UAlAL  NB/EA A
(N=24) (N=25) (N=12) (N=91)
AZ (M) 43.8+10.2 43.6+10.9 42.8+10.0 43.8+10.2
( 40 9 (39.1%) 16 (48.5%) 10 (28.6%) 35 (38.5%)
40-49 6 (26.1%) 8 (24.2%) 10 (28.6%) 24 (26.4%)
250 8 (34.8%) 9 (27.3%) 15 (42.9%) 32 (35.2%)
E
= 23 (100.0%) 33 (100.0%) 34 (97.1%) 90 (98.9%)
o 0 ( 0.0%) 0 ( 0.0%) 1 (2.9%) 1 (1.1%)
ZE&HL(H) 5.7+6.1 7.2+5.1 8.3xb.7 7.2+5.6
1 6 (26.1%) 1 ( 3.0%) 1 (2.9%) 8 ( 8.8%)
1-4 9 (39.1%) 12 (36.4%) 13 (37.1%) 34 (37.3%)
5-9 4 (17.4%) 9 (27.3%) 10 (28.6%) 23 (25.3%)
>10 4 (17.4%) 11 (33.3%) 11 (31.4%) 26 (28.6%)
ST IENETET
() 9.1£6.1 8.5+xb.2 9.6+6.2 9.1+5.8
14 1 ( 4.3%) 1 (3.0%) 1 (2.9%) 3 ( 3.3%)
1-44 5 (21.7%) 7 (21.2%) 10 (28.6%) 22 (24.2%)
5-94 7 (30.4%) 11 (33.33%) 9 (25.7%) 27 (29.7%)
=104 10 (43.5%) 14 (42.42%) 15 (42.9%) 39 (42.9%)

58




I #eay |

H

7% S4Y 2% CjyRte] A X

20
B0 15
<
< 10
N
o
0
OtLtE R /B 7t
m 40A| O|2Fm 40 - 494 m 504 O] 4+
[O8 1m-8] &+ EME XLl o 21
U720 S 27 iRt 244
S A2 FA A4
50
40
Bo
<F 30
N 20 _ modopmt
E m 54 0|0F
ol m 14 ojgr
0

59



( B (AL MY Z2ARI0]| 2t S

EAT AA FEAIEZ 123AHEEEA 2.1)2% YEEH &7 2,
HiS 29, As) X—}‘éﬂi Ur~r°1 2t A A = "R 224 A
AellA A eHRE ®, 27 Aol 3.6AKEZEAF 1.1), HiS 2dolA
6.0AZHEZTA 1.8), X‘Q} QoA 3.0AZHEZHAL 1.9) 02 UERT
7 AYS 5HA g= FHi7IARE 38(3.3%), B A dS SHAl d= =HiY
Atz 078(0.0%), Hot Ade SHA g =Hi7IAbe 25%(27.5%)°1 AT

AP TEAZI o3t AERAL A%, BF, Y3t v 5 BE gus

(E M-10) Zigid AmWF ZZA|Zt

UTA Z2AIZHAIZD
1= -
H HEEXL
22 Y 3.6 1.1
oS & 6.0 1.8
st 2 3.0 1.9
Al 12.3 2.1

60



el 7| A} YBF 2EA|ZH

- ..ﬂ.—m_. -

1 [
= (1

Ll )y & 2@

0-

]
Wr

"4

7]

all
W
L1
i}

XK
)

[2& m-10]

61



( EHHH7IAL Y ZZARI0| 2 S

a-
oF

1!
B0

offl

II:

|

(2) 174

F 0.92% YEPTH.

X

o

SHH{Z|A 171 E B2 R 7Y

H 2 .“_._.,_“ oF

(328 m-11] 174

62



63

Wﬂ TR N
X B o < 3
% O] X 5
el S % 1 ~
TS e i
OE MA-_M ,WOO ,A,._ < Wn_
% N o oF ﬁ_nm <
o g = T = >
-~ 0o o n | ol 0 ! o _
x 2 X = }
SISO M
N W_. H_._ e
~X N =
3 OE |_.IH_ — —~ —~
m_w__ = A ﬁ_rL N & 5 S
X < ¥ @ ® =]
L = i e s e
N o rExBE s
< L = N ol
= N m N < ay o P
R TR < - &
O i w7
D__A ;O—H — O~ D_
W o~ T O = 1ok =
~ __HH (N wIA_u ,W % 23] G 3
L Selmx | BT < 5
- _ = X | U
< _mM_l 5 ,W Wm ﬁm_,u.\_ e <r S RO %%
— ol &H ; 7 3 @ ._
=0 z7mﬂ]( 5 © a0
o N ® e o e S &
N A o 5 2o B R
8 Lk Ta SEEIN
: g0
Ok o | Ir < | UF =

={|
=
g
=
o



TN

50

=]
i)

(@) fv 1< Ik

=
i8]

=

o
&
L
H
=

™~
-

ﬁ.u

64



Hu 7| A7E 4078 (44.0%) 2= 7H

-

-

g3}

Q.

A

o

=

=

o

(0]

T

A AT 24 F A%

oi0

H
[]
110k
il

(B IM-12)

0/0

15 (16.5%)
35 (38.5%)
40 (44.0%)
T (1.1%)

IC
Ct

S A A

=]
-

(B Prlebn s

=8 8 718 M

_._“_3

K}

it}

=
ry,

65

[O2 m-13] 8™ =



( EHHH7IAL Y ZZARI0| 2 S

4) A% A2

Sul

(1) 289 A" & X2

7| A= 29(2.2%), ol
8 A 2 AR I U= HeZIAE 2%8(2.2%), =571l H A
3 AgE T2 "@uriAbe 1901.1%), 2E244 22l g Ad 9 A=E
1 Qe "@Ei7IAbe 3WG.3%E UEger, Agdg] dis) dd 9l

AgE T Qe guf7lAke AR

Ao WAY P AR, Fua Aol ha HERA 23, 1EY, F
w, WAEF 59 WAT] o} AR WS GurAE 148(15.4%)]
o, IBY, Gu, ONLBE F 2714 ol e we ur)Al
L 49(44%), 371K B A WS 7 Ak 0%(0.0%)0% ekt
9230 s AW ¥ A2 W Y
o

(2 M-13) Atyxtel 2HE™

32 +=3) H| D

e ZIE 25 Sl =S
T 11 (12.1%) 4 ( 4.4%)
T 4 ( 4.4%) 2 (2.2%)
Ol SRIELES 3 (3.3%) 2 (2.2%)
=35 2 (2.2%) 2 (2.2%)

o 2 (12.2%) 2 (2.2%) Y, Y
CRSEE 0 ( 0.0%) 0 ( 0.0%)
5712 2 (2.2%) T (1.1%)
Z=4AZ 4 ( 4.4%) 3 (3.3%)
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Abstract

1. Background

Delivery workers are at high risk of various health hazards due
to long working hours, excessive delivery demand, emotional labor,
traffic accidents, and manual material handling. In recent years,
the death of delivery workers related to long working hours has
continuously occurred. A labor-management-government social
consensus organization was formed to prevent overwork of delivery
workers, and on January 21, 2021, an agreement (the maximum
weekly working hours for delivery workers is 60 hours) was
reached. The objective of the present study was the evaluation of

the physical demand of the delivery workers.

2. Methods

91 delivery workers was participated and performed
self-administered questionnaire survey. Heart rate was measured
from the start and end of work, which was performed in Thursday,
Tuesday, and Saturday. The relative heart rate (RHR) was
calculated with measured heart rate, and maximum acceptable
work time (MAWT), which means the maximum amount of time for
which an individual can sustain a given workload without fatigue,

was calculated.
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3. Results

The mean working hours was 11.5 hours a day, and the MAWT
was 8.0 hours a day. This means the subjects worked 3.5 hours
more than being not physically fatigued. Assuming that they
worked only with delivery and without sorting job, the working
hours of delivery would have been 7,8 hours a day, the MAWT of
delivery work 7.4 hours a day, and the difference between actual
working hours and MAWT has decreased.

As the amount of delivery increased, the actual working hours
and physical demand has increased. The MAWT decreased as the
amount of delivery increased, and the MAWT was about 8 hours

when the amount of delivery was 300 per day.

4. Conclusion

The agreement to prevent overwork of delivery workers was
“‘maximum 60 working hours per week’. Considering that delivery
workers worked about 70 hours a week, limiting the weekly
working hours to a maximum of 60 hours is a very encouraging
result. However, in this study, the average MAWT, which is the “the
maximum amount of time for which an individual can sustain a given
workload without fatigue,” was 8.0 hours on average, so if the
working hours over 8 hours a day can induce the physical fatgue,
proper management would be necessary.

In summary, it is reasonable to limit the working hours of
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delivery workers to a maximum of 60 hours per week, but the 8
hours a day or 48 hours a week would be desirable. If working
hours exceeds 8 hours a day or 48 hours a week, the proper
health management would be necessary to prevent the physical

fatigue of delivery workers.
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