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ABSTRACT

Objectives: The purpose of this study is to provide basic data for the improvement of the working environment
for health prevention and related countermeasures for shift workers. This study was conducted based on the
Fifth Korean Working Conditions Survey (KWCS), which analyzed the health effects of shift work forces and
compared them with preceding studies.

Methods: By analyzing secondary rates using raw data from the 5th KWCS, 4,870 (9.7%) of the 50,184 total
study subjects were divided into shift work and 45,314 (90.3%) non-shift work groups based on the response
to shift status. Variables that could affect work health issues were identified and corrected. A cross—analysis
was conducted to examine demographic characteristics (gender, age, and education level) of the workers and
occupation characteristics (monthly net earnings, employment type, occupation, working period up to now,
workplace scale, type of work system, and weekly working hours). In order to find the work health issue ratio
between the shift and non-shift work groups, logistic regression was analyzed and the association with health
problems according to shift type by gender was looked at through cross—analysis.

Results: According to the surveys conducted from the 1st KWCS (2006) to the 5th KWCS (2017), the proportion
of shift workers continued to increase. Also, muscular pains in the lower limbs (hips, legs, knees, feet, etc.)
(OR=1.135, 95%CI 1.031-1.251), headaches, eyestrain (OR=1.580, 95% CI 1.428-1.748), anxiety (OR=1.715, 95%
Cl1.402-2.099), difficulty falling asleep (OR=1.391), and other problems (OR=7.392) were reported. In addition,
back pain, muscular pains in shoulders, neck and/or upper limbs, muscular pains in lower limbs (hips, legs, knees,
feet, etc.), headaches, eyestrain, depression, anxiety, overall fatigue resulted in significant results for both male
and female shift workers. Depression and anxiety were higher in female shift/circulation compared to males.
Conclusions: The social nets for the health and safety of shift workers should be explored in a variety of ways, including
management and supervision of shift sites, attempts to reorganize and improve the shift system, development
of workers' health recovery programs, promotion, systematic treatment, and compensation systems.
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Table 1. KWCS survey questionnaires of occupational, work environment, work-related health problems, sleep problems, type
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Figure 1. Time series analysis of the shift work rate by year and sex (1st-5th)
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Table 2. General characteristics of the selected population according to shift work

variable Total Non Shift work Shift work o-value
N % N % N %

Total 50,184 100.0 45314 903 4,870 9.7 0.008"

Gender Male 28665 571 2579 569 2869 589 0.008"
Female 21,519 429 19,518 431 2,001 411

Age (year) 15~19 418 0.8 285 0.6 133 2.7 {0.001™
20~29 7,002 14 5913 13 1,089 223
30~39 10,5675 211 9724 215 851 1756
40~49 12,311 245 11,304 25 1,007 207
50~59 11,700 233 10,693 236 1,007 20.7
> 60 8,179 163 739 16.3 783  16.1

Education Elementary school graduation or less 2,720 54 2,590 5.7 130 2.7 €0.001™
Middle school graduation 3,343 6.7 3,031 6.7 312 6.4
High school graduation 17,394 347 15,137 334 2257 463
College graduation more 26,678  53.1 24,511 541 2,167 445
Others(*DK, No response, etc.) 47 0.1 44 0.1 3 0.1

Monthly net Less than 1million won 4,090 84 3562 8.1 528  11.0 €0.001™
earnings 1~less than 2 million won 11,706 239 10,962 230 1,544 323
2~less than 3 million won 12,729 26.0 11,562 262 1,167 244
More than 3 million won 20,427 41.7 18,879 427 1,548 323

Employment Self-employed without employees 7,707 154 7580 16.7 127 2.6 €0.001™
type Self-employed with employees 2,996 6 2,79% 6.2 201 4.1
Employed 37,120 739 32,726 722 4394 903
Unpaid-family workers 2,157 43 2,026 45 131 2.7
Other 202 0.4 186 0.4 16 0.3

Occupation Administrator 292 0.6 287 0.6 5 0.1<0.001™
Professional 10,027 20 9,460 20.8 567 11.6
Office worker 9,494 189 9,201 20.3 293 6
Service worker 6,017 12 5,069 1.2 948 195
Sales worker 6,621 132 5,621 124 1,000 205
\//%V%riizl:ure, forestry and fishery industry skilled 2723 54 2708 6 15 03
Technical skilled worker and related skill worker 4,866 9.7 4,648 10.3 218 45
\I/Ev(lti{(p;rpent-machinery operator and assembly 5,375 107 4332 96 1043 214
Simple labor worker 4,650 9.3 3,881 8.6 769 158
Soldier 120 0.2 107 0.2 13 0.3

The working less than 10 vyears 31600 643 27999 630 3601 752 <0.0017
Period up to now 10 years~less than 20 years 10,699 215 9782 220 817 17.0
20 years~less than 30 years 4,208 85 3,905 8.8 303 6.3
Over than 30 years 2,812 5.7 2,740 6.2 72 1.5

Workplace scale  Small business (1-9) 26,829 535 24742 546 2087 42.8 €0.001"
(people) Medium business (10-249) 19481 388 17467 385 2014 414
Conglomerate (>250) 3,671 71 2,846 6.3 725 149
Others(DK, No response, etc.) 301 0.6 258 0.6 43 0.9

Type of work Full-time work 32,970 883 29457 895 3513 79.7 <0.001™
system Part-time work 4324 116 3432 10.4 892 202
Others(DK, No response, etc.) 27 0.1 23 0.1 4 0.1

Weekly Working < 20 hours 3,066 6.1 2,779 6.1 287 5.9 €0.001™
hours 21~40 hours 23,135 46 21,032 464 2103 431
41~52 hours 13,603 272 12,263 271 1,340 276
2> B3 hours 10,277 205 9144 202 1,133 233
Others(DK, No response, etc.) 104 0.2 97 0.2 7 0.1

"P<0.01, "'P<0.001, TDK; Don't know, TN; Number of samples
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(oW)lta%’, T EY HE, SRR o), ¢ st wdidFe “%’N A2 A HAEE A
7, ‘Bomt, ‘Xj_/ﬂuli’ ZIEFol tigt Wt R EE woidiato] Bt Rl sPAESE 24
1 T =717 olEg, A B REEHOE o] 7F 1.13581(95%CI 1.031-1.251)%31, F5.%2 1
7RG B 154 gi1ge w79 Alojd's = EAl= 1.58081(95%ClI 1.428-1.748), 3 A
Model I~ €340 BAsI] 2AAE FAEAH0 = 1.71581(95%CI 1.402-2.099), 7|E} EA1= 7.3924)
Z HAH)(Odds ratio, OR)E &AL, WA 3 (95%Cl 2.471-22.117)= =34t} sHA|et g ZA,
24 »go] Ak AFS Y5 Hosmer-lemeshow o7 24|, &4 BA= F o 7l 93 Zfol= g%l
testE ARSI oH ofuf HAZko] 0.05ET & Fto] o} 3 Ao dofiAe wjRato] Bl tiRdt

Table 3. Odds Ratio(OR) of self-reported health problem among shift workers in Model-Il|

Model | Model 1l Model Il
Hosmer— Hosmer—
Health problems OR  95%Cl p-value OR 95%Cl p-value lemeshow OR  95%Cl p-value lemeshow
test test
Hearing problems 1503 1.081- 0.015 1.379 0.988- 0.059 0360 1.130 0.761- 0545 0.276
2.091 1.924 1.677
Skin problems 1326 0.932- 0.117 1.288 0.901- 0.165 0136  1.100 0.741- 0.636  0.317
1.888 1.840 1.631
Backache 1.048 0.949- 0357 1.110 1.002- 0.046 0.000 1.171 1.044- 0.007  0.004
1.157 1.230 1.312
Muscular pains in shoulders, 1.066 0.993- 0.079 1.078 1.001- 0.047 0.000 1.093 1.006- 0.035  0.008
neck and/or upper limbs 1.145 1.162 1.186
Muscular pains In lower limbs 1.089 1.001- 0.046 1.138 1.042- 0.004 0.000 1.135 1.031- 0.010* 0.178
(hips, legs, knees, feet etc.) 1.185 1.242 1.251
Headaches, eyestrain 1295 1.184- <0.001 1.352 1.235- <0.001 0000 1580 1.428- <0.001™ 0.463
1.417 1.480 1.748
Injury(ies) 0.981 0.748- 0.892 0924 0.703- 0.572 0315 0.828 0.608- 0.231 0.209
1.287 1.215 1.128
Depression 1.704 1.371- <0.001 1.720 1.382- <0.001 0317 1.784 1.391- <0.001  0.000
2117 2.142 2.287
Anxiety 1492 1.240- <0.001 1493 1.239- <0.001 0.048 1.715 1.402- <0.001™ 0.614
1.794 1.798 2.099
Overall fatigue 1.335 1.246- <0.001 1.334 1.242- <0.001 0.000 1.298 1.199- <0.001  0.000
1.431 1.432 1.405
Difficulty falling asleep 1.365 1.247- <0.001 1.389 1.277- <0.001 0.004  1.391 1.267- €0.001™ 0.224
1.473 1.511 1.5628
Waking up repeatedly 1259 1.1563- <(0.001 1.318 1.207- <0.001 0602 1.303 1.180- <0.001  0.001
during the sleep 1.374 1.441 1.437
Waking up with afeeling 1391 1.286- <0.001 1.39%6 1.290- <0.001 0373 1376 1.260- <0.001 0.015
of exhaustionand fatigue 1.505 1.512 1.503
Other(s) 4936 2.159- (0.001 3623 1537- 0003 0256 7.392 2.471- <0.001"" 0.807
11.284 8.539 22117

"p€0.05, "P{0.01, "'PX0.001, Model I; crude, was not adjusted, Model II; was adjusted for gender, age and education, Model Il;
was adjusted for gender, age, education and income, workplace scale, occupational type, working hours per week, status of
workers, length of service, 95%Cl; confidence interval, Hosmer—-lemeshow test is a statistical test for goodness of fit for logistic
regression models(>0.05).
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Table 4. Health problems according to working type of work shifts

. : Male Female
Working type of work shifts YES NCA) o—value VES N%) —value
Hearing problems Daily split shifts 2 (6.1) 0.108 1 (10.0) 0.535
Permanent shifts 13 (39.4) 2 (20.0)
Alternating/rotating shifts 17 (51.5) 7 (70.0)
Others("DK, No response, etc.) 1 (3.0) 0 (0.0
Skin problems Daily split shifts 6 (22.2) 0.350 2 (25.0) 0.924
Permanent shifts 3 (11.1) 3 (37.5)
Alternating/rotating shifts 18 (66.7) 3 (37.5)
Others(DK, No response, etc.) 0 (0.0) 0 (0.0)
Backache Daily split shifts 46 (16.7) 0.001™ 54 (26.6) 0.029"
Permanent shifts 51 (18.5) 36 (17.7)
Alternating/rotating shifts 166 (60.5) 107 (52.7)
Others(DK, No response, etc.) 12 (4.3) 6 (3.0)
Muscular pains in shoulders, neck and/or Daily split shifts 124 (20.6) 0.001™ 119 (25.5) 0.047"
upper limbs Permanent shifts 113 (18.8) 105 (22.5)
Alternating/rotating shifts 341 (56.8) 229 (49.2)
Others(DK, No response, etc.) 23 (3.8) 13 (2.8)
Muscular pains In lower limbs Daily split shifts 82 (21.2) 0.016" 91 (28.5) 0.409
(hips, legs, knees, feet etc) Permanent shifts 83 (21.5) 73 (22.9)
Alternating/rotating shifts 205 (53.2) 149 (46.7)
Others(DK, No response, etc.) 16 (4.1) 6 (1.9
Headaches, eyestrain Daily split shifts 78 (20.2) 0.001" 61 (26.2) 0.041"
Permanent shifts 73 (18.9) 52 (22.3)
Alternating/rotating shifts 223 (57.8) 115 (49.4)
Others(DK, No response, etc.) 12 (3.1) 5 (2.1)
Injury(ies) Daily split shifts 8 (18.2) 0.681 2 (15.4) 0.719
Permanent shifts 11 (25.0) 3 (23.1)
Alternating/rotating shifts 25 (56.8) 8 (61.5)
Others(DK, No response, etc.) 0 (0.0 0 (0.0
Depression Daily split shifts 16 (25.0) 0.001™ 4 (11.4) 0.009"
Permanent shifts 2 (3.1) 5 (14.3)
Alternating/rotating shifts 43 (67.2) 26 (74.3)
Others(DK, No response, etc.) 3 4.7) 0 (0.0)
Anxiety Daily split shifts 15 (16.7) 0.005~ 4 (9.) 0.002
Permanent shifts 11 (12.2) 8 (18.2)
Alternating/rotating shifts 61 (67.8) 32 (72.7)
Others(DK, No response, etc.) 3 (3.3 0 (0.0)
Overall fatigue Daily split shifts 131 (18.7) 0.001™ 131 (26.8) 0.001™
Permanent shifts 167 (23.9) 93 (19.0)
Alternating/rotating shifts 375 (563.7) 255 (52.2)
Others(DK, No response, etc.) 26 (3.7) 10 (2.0)
Other(s) Daily split shifts 1 (8.3) 0.457 2 (18.2) 0.048"
Permanent shifts 3 (25.0) 0 (0.0)
Alternating/rotating shifts 5 (41.7) 9 (81.8)
Others 3 (25.0) 0 (0.0)
Difficulty falling asleep Daily split shifts 108 (25.8) 0.001™ 76 (23.8) 0.087
Permanent shifts 132 (31.6) 94 (29.4)
Alternating/rotating shifts 165 (39.5) 137 (42.7)
Others(DK, No response, etc.) 12 (3.1) 13 (4.1)
Waking up repeatedly Daily split shifts 101 (26.6) 0.001™ 78 (28.6) 0.347
during the sleep Permanent shifts 113 (29.8) 73 (26.7)
Alternating/rotating shifts 151 (39.9) 111 (40.7)
Others(DK, No response, etc.) 14 (3.7) 11 (4.0)
Waking up with a feeling Daily split shifts 132 (26.0) 0.001™ 89 (25.6) 0.107
of exhaustion and fatigue Permanent shifts 144 (28.4) 102 (29.3)
Alternating/rotating shifts 212 (41.8) 143 (41.1)
Others(DK, No response, etc.) 19 (3.8) 14 (4.0)

*kx

0¢0.05, "P<0.01,
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P{0.001 TDK; Don't know
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o S 8 8§ G ofetgol 191 & W ZRAol] $EA0R fod AAR e
(95%CI 1.267-1.528)%7 “epdet. A% BAE 2% B4, ANDSE B4, £5.19 7
= 54, ﬁ@ A, B B, A4z B

: UZ=H gt A 98 2H/e8 ZEARIAN =2
A ‘E%‘HMI 02 AGEA B4 9y B BlER YEeY, 24 A0 =t 24 o4
Hors wof, Jud,  2H/E8 FEANAA 22 HER YEET

A Jebdth Table 5. WOZ2XtQ| ZH XM SEY
45 Hu ‘a“% ET (p<o 001), AALSEA WRZ2AL] 117H4] 2] ZA] Fefjof] gt Hl=
(p<0.001), 621—&—5 EA(p=0.016), F5.=9] 1z A AI= Figure 29 At} HlELo® ZAFE B
EA(p=0.001), &7 EAI(p<0.001), I EA M 22 BlES A% MQE AR JEE k=
(p=0.005), JME(p@ 001), ¥ EA-FE7] 0¥ 27 78 2%E 7Y =9kal, o]ojA] o} Q= AAE
£(p<0.001), 4 EA-¥HEA 77](p<0.001), 4 A& %_P 7} 74.7%, SHEAQ] &5&olu HEAE I
A -1 AT e 7/H71(p<0.001)% 107HA] A7 EAollA L JRE St= 497t 73.8%90H, 17, 54 T,
foglon, o4 BeE 8% EA(p=0.029), A AR} 22 AFRES A Adicks 458 ok 39
455 EA(p=0.047), F&9 m= EA(p=0.041), 7} 70.3%=2 YERth 1 o g2siAY 552 T
27 EA(p=0.009), M EAI(p=0.002), A4l A E YFE Sk 73—‘%7} 58.6%, TA% €42 EA
2 EA(p€0.001), 7Iet £AI(p=0.048) & 77}11 FE U I9AY, olBAPE 4 She AUt 42.7%, A
oA gt Aats Bk E3H Wo/&S SRS o H, LEE, AUEZ 55 VA1 YL ok A9t
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Figure 2. The time rate of 11 working postures of shift workers

A; Job involves tiring or painful positions (58.6%), B; Job involves lifting or moving people (15.7%), C; Job involves carrying or
moving heavy loads (42.7%), D; Job involves standing (78.2%), E; Job involves sitting (74.7%), F; Job involves repetitive hand
or arm movements (73.8%), G; Job involves dealing with people(not from your workplace) (70.3%), H; Job involves and ling
angry clients, patients (35.2%), |; Job involves working with computers, laptops, smartphones (38.5%), J; Job involves using
internet/email (26%), K; Job involves being in situations that are emotionally disturbing for you (19.9%), Exposure time(%);
Included All of the time, Almost all of the time, About % of the time, About half of the time, About V4 of the time.

Working posture rate of time %
8 8 8

N
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-
o
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38.5%, 37k b MOl WA SpYTh 2SR YR
ol 97} 35.2% FRE S AU/ HATHE AL
SRe A9k 26%, AR OR Bkl Aol Fol
£ R} 19.9%, ARg Sl G ol5A7IE ¢
71 15.7%% Ut

V.1 #

E AFE 20174 ARIQPIRAATYA A= 5
T o g o] ZL2AE o R AlPH A5R} F2IAEX
AHKWCS) FAARE o]&sto] W=t AFEE
3t A7l s 247 Aol

2006 A1k Z2EH A A= EE 20178 A5
7R Amg AALGH o R BN AI3E B Wi
£ ot IEA] HEo| A&{H R FTloke FAIE
Ho|1 Itk E3] 20114 A3AF ZARLEE 9 W
24 $7F 25 Z718RE Hol=d|(p<0.001) o+
A, 22k ZAIA A9 17 718 iAo SHYe
U A33F 2ARREE =9 59 7S e
ZAFBFA719I(KOSHA, 2017) ¥ES7} 58] Z715t A
< FActsfof gtk A5RF AR A= HA AE H]
£°] 9.7%(4,8708)92oH 1 F o442 2,0019, F43
22,8690 FAgo] HwA A UERITH A33k
(20114), AI5AH20179)E vl HH 3 wohdH+
A} "]go] 201190] v} 201749 1.2% Z7F=] oM,
o W REA Bl 20119 B} 4.6% © Z7}s}
AH(p<0.001). °l= 2008WREl 201797HA] A4
BAALSATRALE Fagt A 171-8E(2008~2017)
NMZ FARE B8-S Holx et 20114 o4 1
|E(48.1%)°] 2017 9¥(51.6%)°1 2.5% Z7H=J2
o, g4 185 94 20114¥(70.5%) X} 2017 9¥
(71.4%) 0.9%4 Z7}=JtHKOSHA, 2017).

o]AJ9] H|go] 2 AT AH|A FALR}, TjFAL

A 508 YeRom(KOSHA, 2017), Kim et al
(2015)2 AAEAGY WHEF, oIS H]&0] w2
Tl A AR 22 SR, SA1H, Ho-T} o]
24A17F ¥YPZ 85k 3ol Bow ol= EF2g A
g5, £ ojfg o2 EUST 4UIAE YE
Wil ekl sheich

5 RS SHoE AME widFd vadH2
29 AT ARSI EAol= d 5 20t ©lske]
T2 AHFTONA IHEFE oF= HEo] =%, 60
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A&solA HojRE 60t ool JAZEAL] vl&
=obxl Aoz {455 & 4= JATHKOSHA, 2017).
9] A9 WHTEES IE ¥ 463%E M =
A Yepgdo, HWtEFEe tiEolido] 54.1%=
A Uit 94 EA4S AmEd wdfdiRol
A FAVEARE AFEEAHTILED7E 90.3%= 7}
A =90 H(p<0.001) FF TEAIZEE 21-40A1%F ©]
3} 43.1%, 41Xt oA} 52A1%F o8t 27.6%, 53A1%F
ol 23.3%% IWULFEEL 41A17F oAf ZLZH]|Lo]
A 50.9%E AR, v v wERe] g 2
FEAIZES 21-40A17F 0138} 46.4%, 41417k 014} 52417
ofs} 27.1%, 53AIZF o]4fo] 20.2%& 41417t ol &
FZH|&o| AA| 47.3%Att. & AHIFLONA 3.6% H
Q; AZF THE Sk= AoZ YERFTHpP<0.001).

IEFAY] 8 ASFES 1009H o4 200
T wkt 3005HY oAfo] 32.3%=2 YU AR
UERZ O H(p<0.001), ol ¥g9 =3t @4 ot
RAoZ HAZt A3, 42} AT € Hdt A5
Z A 1009 oJAfolAl 200%HY TlRte] H]Eo] &
o ol B Aol FAsH AFFckjang, 2017).

T3t SRR Z&5ES4E AuEd 109 ojvt
o] 75.2%%2 &SIl 109 ol AV|IEEL 24.8%=
H W52 7258 37%ET 12.2%4Y F2 =
290 BAHOZ [t ZfolE HITHp{0.001).

ARl EFsHE ARIF EE A7]Yo]
42.8%, 719 41.4%= AAIA 479 HlEO|
84.2%= Eoto, FHAFe = HIAZZ7T 79.7%,
AIZHAl 227} 20.2%% Dol 57-9] A2} H]
TEFO] AIZAEZA v]E91 10.4%HT}t 9.8%%A
UERL} FoJ8t zto]7t YERETHp(0.001).

AJa EAS B wijdEaold 7F =2 HE
< AT FAL AA/7A 2 9L 2 FAR
21.4% % 0m th32 ToFARRL 20.5%, AH|A SARRE
19.5%, Tl T SAEAF 15.8%ATt. B w5 wtoll A
L AR 9 BHSBARTE 20.8%E 7P =9k, AR
Zo] 20.3%% 1 thZolqict. WoiFEI vl
EoA =A et 3 A2 7F Aulo] £95
HATHp<0.001).

WO EEZT B W e] ARA; ATEA HIAH]
£ B WijdFto] Bl W REE T} SRS 52 A
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7} 1.13580(95%CI 1.031-1.251, p=0.010)%=9koH, &
o EAI7F 1.71581(95%CI 1.402-2.099, p<0.001)%=
Atk Yi & Jung(2009)2] @tollA= Tul-5hat 2
o] QI 1AE A thols WTFARENAIA Bl
TRAEET JRAEHA 50| Eoth= A0 B
At

ojojA] & =9 HZEA= 1.5808H(95%CI 1.428-
1.748, p<0.001) =4 YeleH, ol Jang(2017)9
A3, 424 L2 AL AN T nHIFAIA &
olaHA Yeht= Ago|glout B AtoA= HHEA],
TEEA|, SAEAE F o 7523k A7) QA= &
ket

Ao} ATt 7|et A7 EAE woiFto] ¥ty
5ol H|8] 7.39280(95%CI 2.471-22.117, p<0.001)
=0t AFEA T 7FS =2 Aolg UERd o] £
2 Aed gHS 71T £ Qo] gt A7 BAE
S ARE F AU S5 gHoldler 1 F FHE
HEESE Sahoke TZAAAT0] 7 w2 RIEE
et Hong & Kim(2009)2 3yt Az &
oA RN TZAAELT F o]l SHAET TS
Yol &Y AAE AWE dat ZPGAlTte] Ad=
£ 71E A7), AE A7), 5 F94 A7k 219
o= AA9}F 2 E4F AAITF 85571l Hot
£ I7HE Bt
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ojojA A ETALHKIEY, T, LAED), =F
7IA, 237 |A|9] A o8 YT ot wHiy

Ao AA 2%+ AZFEAR QA EE SHI ZA=
1~42}F ZALOA B EHSI SHAoEE PROE
A7 A9 ZHE Ao xgEo] ey 20179
57F RAMRE SHEAE 584, A4 gEo=E Y
[t ol FHEA ] digt A3Ie] FHA| FAE
= Ao {59 B £ ot & AFoME SHEA
HJZH](Odds ratio)”} OR=1.3912 (95%Cl 1.267-1.528,
p<0.001) IrfFto] v wfERZE 1.3918) %
S717F o8& 7FsAdol Avkes 2R UEeH A3
AHp<0.01), 43+ LEIHZAKP0.05)°MM = EHSFE
SHAofjof tigh ¥jxpu] = AFEA}; folskA T
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