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Decrease in Stress Response and Related Factors After Transition to Consecutive
Day Shift from Day and Night Shift: A Motor Assembly Factory Case

Hansoo Song’

Department of occupational and environmental medicine, Chosun University Hospital

ABSTRACT

Objectives: The major objective of this study was to analyze stress response after a change to consecutive day shifts from day and
night shifts in a motor assembly factory.

Methods: Using a survey conducted by a labor union, we collected data on stress response index(SRI), lifestyle factors,
work-family conflict and job stress before and after a shift system change. We analyzed the transition on the SRI among 222
workers. The cut-off point for the SRI was a T-score over 60.

Results: The high risk stress response group was 20.3% of the population before the shift system change. After the shift system
change it decreased to 11.3%. After the shift system change, social support improved, leisure time became more sufficient,
work-family conflict declined, and sleep quality in the night shift week improved. In multivariable linear regression, among
workers under 40 years old sleep quality on night shift, leisure time sufficiency, social support and work-family conflict
contributed to the improvement of stress response. Among workers over 40, work-family conflict contributed to the improvement
of stress response.

Conclusions: The change to consecutive day shifts improved stress response and mediated with improved nighttime sleep,
decreased work-family conflict, increased leisure time and improved work-family conflict.

Key words: job stress, Korean, mental health, shift work, stress response
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oM, ABAEH AL A, md, =R 3} AP = 2ol =] 1 TtH(Sultan-Taieb et al., 2011). 2] FEAE
3 ke 17} 9l QItkBurr et al, 2016). o3t 1S gl Aas A, Aol &gk A(absenteeism) (Roelen
B ARAEF AL 9220 =Q3] 93 olxo|H et al., 2008; Stremholm et al., 2015; Cho et al., 2016),
(Theorell et al., 2015), B]YHKivimiki et al., 2015), 3 o0t E15lo] Udl= 2| A E]Z(presenteeism)

*Corresponding author: Hansoo Song, Tel: 062-220-3971 E-mail: oemsong@gmail.com
Department of occupational and environmental medicine, Chosun university hospital, 365 Pilmun-daero, Dong-gu, Gwangju 61453
Received: October 28, 2016, Revised: December 20, 2016, Accepted: December 21, 2016

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial
License(http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in
any medium, provided the original work is properly cited.

426



ZFOR2WCHM O FZHALZ2WIHM 22| MEt = AEE|

(Jeon et al., 2014)9] = Q3 QR Z = t}Fo| A ]

TEAEY A7 A wA= iRt 9
F wiol, AFAEY A= AR S8 A=
HE30L, AL Ed 2o gigh fYE et 9
o A A|Z=E] Y tHWagner et al., 2016). 7| Y- AET
A S, A, FddsARIY S
7o AelE Yas geasdal Pl i)
Aot A4 o2 FEEUTHBeck et al,
2015; Pedersen et al., 2015; Dharmawardene et al.,
2016; Jaffray et al., 2016). 7iQ1& HZ2 t}oFshA|
AlEo] gom, ate] tigt HS5E Wol o]Foixl
i, AgeE A HES ddiFes A, O 59
M eFAIZNAAY aaE BRI de 2ol
£ 7}5} 9 th(Lamontagne et al., 2007, Montano et al.,
2014). 7HQ1A HIH AASE A FZol FAle o]
Folxs o o & anrt ke HS 29 o o]
23t A1 EF-2 of4l& Holth

ol2lgt 7kl 2013 g9 U7 LHIRFA AL
= AR E E8 FoRIAIE FAISkAL 7
20 AE AlYskgich wofjAl o] S =F
o] W} Ao WIS THAE e T
g 2 e A wsteh webd 2 Agts wehx

FAY] Aol k5SS AE

of MA= FFS Lot At sk¢lch

e
4
2
0
¥
A
HU
we 4>
o
0T
It

2
oy
i)

>

L
N
[02e]
(=3
(=}
\] OE, 0.
=
e
o
Wi

I B e

op 1°

S
=
i
[\ &)
=2
off
N
o
©
N
B
u
o

=
e
lo

N
RO e
2,
A
ox
N
ne
)

x Kl
(]

g

od o
o
N

VY

s
=

Yoy, 4 ZANfollow up

w2
[t
2
a
=
rlr
N
S
(98]
um
[o2e]
e
2
N
N
AN
(0
=2
i
2
o
i)
Q
o

o] g Aol St
wapo] o] gl 13
=)

2 3}% th(Song, 2015).

Journal of Korean Society of Occupational and Environmental Hygiene, 2016: 26(4): 426-435

2839| Ziaof B QIR UV RHYAL MZAL2| Atz 427

&2 Aod e 2RAEY AddrEs 224
oz Hrkshr] fl8 AEHANSHES ARSI
o] == AAFTA, =4, Bedder H4dE
228389 t+=3 T o|ti(Choi et al., 2006). & L
o= o] Atoll A AR AT 1 EFHAL o]
Ao H4x(t-score >60)E AEY ARNS VHEHFLOZ
Helaioet. AR Awgo] GRS Fi 2L B
a7 S8 ARaEe s, AAARRE, FHe] W, 7

= A

r\l

T o T PR BN
Z2317] Y8l AU (job content questionnaire)
ARS8 T o] A2 Karasekoll ©]3f 7 Job
Content Questionnaire(JCQ)E 7|¥C 2 3} 2 H(Ju et
al., 2003), & A-FofA= o] HEo] AFAE 973,
HAH QRaT SE, ASH AX) $EFE g}
ek A7 E S 20061 T AJRYE o475 )
d ZAHKLoWF: Korean Longitudinal Survey of Women
& Family) o] Qxje]g HEA0 42 108FOR 7
HE AHNHLE ARETE AHSIACHKLOWE,
2012). =1 9] A2 gh=golyt w=u 1 Wl d B}
] ¥ (Pittsburgh Sleep Quality Index; PSQDE AME-3}
THSohn et al., 2012). F7+=H 32 Epworth sleepiness
scale Sh=o] - ARESFETH(Cho et al, 2011). o 71&F
871 fsl wsAlswE R i Aldgsks =l
AN FRAA] F A7t FEE | w3 AHESH
SATHMCST, 2012). oj7}&-53we= o9 S&sict,
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o}, MET(Metabolic Equivalent of Task)S AF&3%h &
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MET o]ﬂ—.q ZH 02 JLESIYTHON et al., 2007). oF
7}iﬂ°‘“143k3 7H == AAE AlA
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AF sk 49, 200-399 mgS AJFH 8= -, 200 mg
o|lZ A F = A2 FLESFITHKFENF, 2007). 5=
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o ABEE B AT, Y A
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ARG BE GHO T F 22290t o

t Fsugane AsE oY B8
! & & 241 74

2o 404 uvto] 116%H(52.3%) & 7134
40-494)= 797 (35.6%), 504 ©]AF- 2778(12.2%)0]

Qrh wjEe 38%(17.1%)0] %1, ALt

O 1
&=

N

e

o
‘%‘;M‘i,

184

H(82.9%)01 3tk W FA - 109 wgto] 111

H(50.0%)0] AL, 20 o]k 227(9.9%)0] AL

o AR 217 (9.5%) 010t A E2 27 0] 1347

(604%)o.2 713 = u)F

= AR, =4 319

AR oy Hoks HA=A F48] Al HSE (14.0%), 214 201(9.0%) 2=0]Tth(table 2).
£ TaestE AR oAsoR Lud Lo
Aol 71ofgt 1S APHRE B4 ol 2AE ICHN| B3} S AEgAHISO| i3}
AN A o) Hole $5 L—’F—E’a ShaL, TR ﬂqq;q] W3l 3 AEFANRS Wi THZL 49.50) 4
Ao A FoJgk Qlo® upoty W40 WIS & 45602 397} ZrAasAc) TAS 600 A EZHL} +1
SHpR oo thHFAPF I AEAS A5 & o]Ahol AEHAHRS 119FT-E 203%0 4 11.3%E
Table 1. Transition of shift work systems
Division Before After
Shift system Day and night shift Consecutive day shift
Day shift week Start time AM 8:00 AM 7:00
End time PM 6:50 PM 3:40
Night shift week Start time PM 9:00 PM 3:40
End time AM 8:00 AM 1:30

Working hour”
Unit per hour(UPH)*

Mean 10 hour

Mean 8.5 hour

10% increased

Workmg hour: Time excluding break and meal time
¥ Unit per hour: Number of cars produced per unit hour
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Table 2. Characteristics of subjects
Variables Classification Frequency percent
Age <40 years 116 523
40-49 years 79 35.6
>50 years 27 12.2
Marriage Non-marriage 38 17.1
Marriage state 184 82.9
Shift work period <10 years 111 50.0
10-19 years 68 30.6
=20 years 22 9.9
No answer 21 9.5
Job unit Assembly 134 60.4
Painting 31 14.0
Vehicle body 20 9.0
Quality management 15 6.8
Subcontractor 11 5.0
Material logistics 7 32
Facilities management 4 1.8
Total 222 100.0
Table 3. Changes of stress response after transition to consecutive day shift from day and night shift
Change of score Change of high risk group
Variables mean(standard deviation) n(%)
Before After p Before After p#
Total 49.6 (12.1) 45.6 (10.7) <0.001" 45 (20.3) 25 (11.3) 0.004
Stress response by age
<40 years(n=116) 50.1 (12.7) 459 (11.1) 0.329" 25 (21.6) 12 (10.3) 0.049
40-49 years(n=79) 48.8 (11.4) 459 (10.9) 12 (15.2) 11 (13.9) 1.000
>50 years(n=21) 49.5 (12.0) 432 (81 8 (29.6) 2 (74 0.114
Marriage
Non-marriage(n=38) 50.0 (12.5) 48.0 (12.2) 0.195" 8 211 6 (15.8) 0.789
Marriage state(n=184) 49.5 (12.0) 45.1 (10.3) 37 (20.1) 19 (10.3) 0.023
Shift work period
<10 years(n=111) 502 (123) 456 (10.7) 0.124" 24 (21.6) 12 (10.8)  0.067
10-19 years(n=68) 473 (11.5) 45.6 (11.2) 10 (14.7) 7 (10.3) 0.628
>20 years(n=22) 49.1 (12.6) 434 (8.5) 4 (18.2) ©.1) 0.683
No answer(n=21) 54.1 (11.4) 472 (11.8) 7 (33.3) 4 (19.0) 0.547
p by paired t-test
p by repeated measured ANOVA,
p by McNemar test or McNemar-Bowker test
Pipdoigck s TRAGE @ 404 vialel ol 495094 822 630] eisih Aeel
B THRE S01I4 45995 427} SR wef RS9 o plEe] snds H_% B TS
40-494 = 48.8)| 4] 4592 2.97} ZHAstg o, 504 L 50.0004] 48.02.& 2.00], 7]EL 49504 45.12
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447} Zrastelch E3E AEH AN QS 451
(20.3%)° 4] 259(11.3%) .2 Uio}&i—t—tﬂ, Agdz
HiE 404 o2 21.6%°04 103%2, 40-494=
152% 13.9%2, 504] 0|4 29.6%0] 4 74%= 725}
Hek ez Hi v S 21.1% 4 15.8%2
Ak, 7128 20.1%14 103%2 743tk
A EE7IZPE R B 10 v)gho] 21.6%0] 4] 10.8%
2, 10-1990] 14.7%004 103%E, 208 o]4to] 18.2%
oA 9.1%E Z4stthtable 3).

Wﬂ Hm} e 946&%—— 45.5%0) A 41.9%2 7+
A3 TE FAL 45.0%00A 45.9%=, AAS S
= 45.9%0014 51.4%% tha F718EATh oMY S
(night shift week)ol| ] 7}#|le] sh3 AHHIL7|E
400 mgo|At AHA= 6.3%0)A 2.3%2 At

7 MYSZ R = U FESITF7E 0.9%014 5%,
‘ZBB P 7} 4.5%00| A 15.8%=, ‘A 7} 17.1%
o A 44.1%= Z¥rA o2 FFAFE Qi THtable 4).

5. WYX W3} & A=A~ 019| B3}

A et & ARAEHS 82 T AFAEA
BA 503004 S17= ozt FAE YT, HAH
ARQLE BFZHE 31.80|4 3222 o7k %7}—5— A
o, Ae|H AA] Fatgh> 20894 22.00.2 ofFt
Z7}st 9t 7\1747} 25 BAZHE 554004 5232
2 fasieledl, 53] AFUTE g /Pgge
a7} 58.60014 52.12 6.57F sk, 7Hg 9] o
2 A% 2] el 52.2004 S15E 0.70] ZF
3t9iek oo £ A g 831
ol A 6.192 7|AE WhH, F7hL5FF(day shift week)
o 1ol A F#HeE 636014 64602 F U3}

Table 4. Changes of life style after transition to consecutive day shift from day and night shift

Variables Before After o

N % N %

Risk drinking’ Healthy 121 54.5 129 58.1 0.256
Unhealthy 101 455 93 41.9

Smoking Non-smoking 122 55.0 120 54.1 0.824
Smoking 100 45.0 102 459

Physical activity Low 102 459 114 514 0.575
Moderate 82 36.9 75 33.8
High 38 17.1 33 14.9

Caffeine consumption in night <200 mg 166 74.8 175 78.8 0.075
200-399 mg 42 18.9 42 18.9
>400 mg 14 6.3 5 23

Sleep regularity® Regular 83 37.4 89 40.1 0.260
Moderate 94 423 102 459
Irregular 45 20.3 31 14.0

Leisure sufficiency® Very sufficient 2 0.9 11 5 <0.001
Sufficient 10 4.5 35 15.8
Appropriate 38 17.1 98 44.1
Lacked 118 53.2 60 27
Very lacked 43 19.4 13 59
No answer 11 5 5 2.3

p by McNemar test or McNemar-Bowker test

RlSk drinking : by WHO recommended, Obesity : body mass index >25

Sleep regularity :
$ Leisure sufficiency :

http://www.kiha.kr

regular(=>80%), moderate(50-80%), irregular(<50%)
survey questionnaire by Ministry of culture, sports and tourism

Journal of Korean Society of Occupational and Environmental Hygiene, 2016: 26(4): 426-435



FORuCMOIM FZHASK2utiM 29| et & AEARSO| 2iaef BHCIAL AV b AL MZALS] Atz 431

Table 5. Changes of stressor after transition to consecutive day shift from day and night shift

Variables Before After o
Mean SD Mean SD
Job stress Decision latitude 50.3 10.2 51.7 9.7 0.015
Psychologic job demand 31.8 53 322 52 0.223
Social support 20.8 3.1 22.0 2.9 <0.001
Work family conflict Work to family 58.6 9.0 52.1 10.2 <0.001
Family to work 522 8.6 515 9.5 0.266
Total 55.4 7.40 523 8.60 <0.001
Sleep problem PSQI+ in night shift 8.31 3.36 6.19 3.18 <0.001
PSQI" in day shift 6.36 3.23 6.46 3.00 0.612
Daytime sleepness(ESS) 8.90 4.67 8.77 4.81 0.694
“p by paired T-test
*PSQI : Pittsburgh Sleep Quality Index; ESS: Epworth sleepiness scale
Table 6. Linear regression analysis for reduced stress response related factors
Variables Change of variables B S.E Standard beta t p
Total Social support 0.833 0.322 0.158 2.587 0.010
Work family conflict 0.302 0.139 0.135 2.179 0.030
PSQI* night 1.417 0.294 0.301 4.826 <0.001
Leisure sufficiency” 2.712 1.017 0.167 2.667 0.008
Age<40 years(n=116) Social support 1.067 0.333 0.204 3.206 0.002
Work family conflict 0.157 0.145 0.071 1.085 0.279
PSQI" in night shift 1.593 0.309 0.341 5.157 <0.001
Leisure sufficiency” 2.757 1.078 0.169 2.558 0.011
Age>40 years(n=106) Social support -1.645 1.008 -0.299 -1.632 0.117
Work family conflict 1.265 0.429 0.527 2.945 0.007
PSQI" in night shift 0.440 0.945 0.084 0.466 0.646
Leisure sufficiency” 2.260 2.717 0.147 0.832 0.414
" Calculated by 5 point Likert scale
*PSQI: Pittsburgh Sleep Quality Index
= R FEES Hddae 890014 8.77= = A7 wEMEREo] 05272 st
Z WSz gl3lth(table 5). A AR Folgt 7R elolgitk(table 6).
6. 2EF|AHIEO| JjMoj| 7|0{8t 29I v.o &

2EH A0 A FostAl 7Rt 89l

o

FEoHEgEO R A E Y opt RS o] A AEH A HBke] g tof tigh HAldl Al o] vk
2 0.3010]913L, o7HEEe] FEEE 0.167, AFS A = 9uldt= 8o]= Hans Selyeo] 2Jsff #|QhE| o]
A A= 0.158, AA7PAGL 0.1250]cy. AHH 2o ax da] AMLE I 9 tKSzabo et al., 2012).
2 JrEsto] B 404 vgto A= ot RS 4= AEY AL Q919 ou|&E ALR-E= stressor?t GLE
Ho] A FZ3PEbZES 0.309, A}3] A 2] 2= 0.333, sto] ‘Hhg7 o] SJu|E AREE=H, 8Q1oRH ‘AE
oj7}&E 0] SR 0.169 420]131, 404 o]Afof A glrel AR Qe AR AEH ARGl
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