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The Relationship between Shift Work and Depressive Symptom
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Background: The number of shift workers has progressively increased with increasing social needs. Shift work (especially night shift) is known to
negatively affect workers’ health and well-being. We aimed to compare shift and non-shift workers in terms of depressive symptoms and related
factors.

Methods: Data were obtained from the 6th Korea National Health and Nutrition Examination Survey conducted in 2013. Of the 994 participants, 357
were women (all standard workers aged >19 years). Based on the information provided by a self-administered questionnaire, subjects were
categorized according to work schedule (shift/non-shift). Differences in general characteristics (sociodemographic/health/work factors) between
shift and non-shift workers were assessed using the t-test, chi-square test, linear-by-linear association, and Fisher exact test. To evaluate the factors
that affect depression, a logistic regression analysis was performed for the general characteristic parameters.

Results: Shift workers (9.5%) had higher incidence of depressive symptoms over 2 weeks than the non-shift workers (4.6%; P=0.024). The factors that
affected depression were sex (female: odds ratio [OR], 2.94; P=0.001), stress perception (yes: OR, 3.43; P<0.001), suicidal ideation (yes: OR, 15.25;
P<0.001), sleep duration (<7 hours/day: OR, 2.16; P=0.021), and occupation class (manual: OR, 2.20; P=0.048) in all subjects.

Conclusion: Shift work had a negative effect on workers in terms of depressive symptoms. Shift workers faced harsher conditions than the non-shift
workers. Female-sex, stress, suicide ideation, lack of sleep, and manual work were associated with higher depressive symptoms among the workers.
Therefore, the working environment should be improved to prevent these depression triggers.

Keywords: Depressive Symptom; Shift Work; Health Surveys; Mental Health; Circadian Rhythm
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Table 1. General characteristics of shift and non-shift workers (n=994)
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. Shift Non-shift
Variable P-value*
n=116 (11.7) n=878 (88.3)

Gender
Male 82 (70.7) 555 (63.2) 0.115
Female 34 (29.3) 323 (36.8)

Age (y)" 40.8+10.5 40.5£9.9 0.719
<40 54 (46.6) 416 (47.4) 0.867
>40 62 (53.4) 462 (52.6)

Education
<Primary school 4(3.4) 23 (2.6) 0.049
Middle school 10 (8.6) 40 (4.6)

High school 44 (38.0) 274 (31.2)
>College 58 (50.0) 541 (61.6)

Marital status
With spouse 80 (69.0) 686 (78.1) 0.027
Without spouse’ 36 (31.0) 192 (21.9)

Household income (10,000 KRW/mo)* 428.1+4221.0 505.1+458.1 0.075
<300 43 (37.1) 226 (25.7) 0.079
301-417 20(17.2) 231(26.3)

418-600 32 (27.6) 211 (24.0)
>601 21(18.1) 210 (24.0)

Perceived health status
Good or not bad 101 (87.1) 802 (91.3) 0.133
Bad 15(12.9) 76 (8.7)

Stress perception
Many 25(21.6) 215(24.5) 0.487
Little or none 91 (78.4) 663 (75.5)

Depressive symptom"

Yes 11(9.5) 40 (4.6) 0.024
No 105 (90.5) 838 (95.4)

Suicidal ideation”

Yes 3(2.6) 16 (1.8) 0.478
No 113 (97.4) 862 (98.2)

Sleeping time (h/d) 6.6%1.1 6.7£1.0 0.247
<7 58 (50.0) 395 (45.0) 0.308
>7 58 (50.0) 483 (55.0)

Working time (h/wk) 48.1£10.3 46.0£9.7 0.031
<48 69 (59.5) 587 (66.9) 0.115
>48 47 (40.5) 291(33.1)

Occupation
Manager, professionals and related workers 20(17.2) 268 (30.5) <0.001
Clerks 8(6.9) 321 (36.6)

Service and sales workers 34 (29.3) 90 (10.3)
Skilled agricultural, forestry and fishery workers 0(0.0) 5(0.5)
Craft and equipment, machine operating and assembling workers 47 (40.5) 145 (16.5)
Elementary workers 7 6.1) 49 (5.6)

Occupation class™
Non-manual 28 (24.1) 589 (67.1) <0.001
Manual 88 (75.9) 289 (32.9)

Values are presented as number (%) or meantstandard deviation.
KRW, Korean Rebublic Won.

*Calculated by Student t-test, chi-square test, linear-by-linear association (variables >3), or Fisher exact test (if cells have expected frequency <5 are over than 20% of to-
tal cells). ‘Divided by median of total workers” age in this study. ‘Without spouse consists of never married, widowed, divorced, separated. ‘Divided by quartile of total
workers’ income in this study. "Less than 2 weeks continuously during past 1 year. "During latest past 1 year. **International Labour Organization recommendation for
proper working time (h/wk). ""Non-manual: legislators, senior, officials and managers, professionals, technicians and associate professionals, office workers; Manual:
service and sales workers, skilled agricultural, forestry and fishery workers, craft and related trades workers, plant, machine operators and assemblers, unskilled labor.
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Table 2. Univariate logistic regression analysis of depressive symptom
in total subjects (n=994)

Variable Depressive symptom* P-value”
Gender 2.09(1.19-3.68) 0.011
Education 1.62 (0.92-2.85) 0.095
Marital status 1.90 (1.05-3.45) 0.034
Perceived health status 2.25(1.06-4.79) 0.035
Stress perception 457 (2.57-8.13) <0.001
Suicidal ideation 19.99 (7.72-51.81) <0.001
Sleeping time 2.50 (1.38-4.54) 0.003
Working schedule 2.20(1.09-4.41) 0.027
Working time 1.94(1.10-3.41) 0.022
Occupation class 1.91 (1.08-3.56) 0.025

Values are presented as odds ratio (95% confidence interval). Each binary vari-
ables were assigned number ‘0’ or ‘1’ for logistic regression. Gender (0: men, 1:
women); education (0: >college, 1: <high school); marital status (0: with
spouse, 1: without spouse); perceived health status (0: very good/good/not bad,
1: bad); stress perception (0: no , 1: yes); suicidal ideation (0: no, 1: yes); sleep-
ing time (0: >7 h/d, 1: <7 h/d); working schedule (0: non-shift, 1: shift); working
time (0: <48 h/wk [International Labour Organization recommendation], 1: >48
h/wk); occupation class (0: non-manual, 1: manual).

*Calculated by likelihood ratio. Inclusion criteria for P-value <0.1.
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Table 3. Multivariate logistic regression model of depressive symptom in total subjects (n=994)

) Model 1~ Model 2° Model 3°
Variable

OR (95% Cl) P-value OR (95% Cl) P-value OR (95% Cl) P-value
Gender 1.92 (1.10-3.41) 0.026 2.25(1.22-417) 0.090 2.94 (1.53-5.65) 0.001
Education 1.71(0.97-3.04) 0.066 1.73(0.94-3.17) 0.078 1.08 (0.53-2.23) 0.829
Marital status 1.84(1.01-3.39) 0.049 1.41(0.73-2.71) 0.308 1.29 (0.66-2.54) 0.454
Perceived health status 1.27 (0.54-3.02) 0.585 1.25(0.51-3.05) 0.627
Stress perception 3.24(1.72-6.10) <0.001 3.43(1.80-6.54) <0.001
Suicidal ideation 14.47 (4.94-42.40) <0.001 15.25 (5.07-45.87) <0.001
Sleeping time 2.34 (1.23-4.46) 0.009 2.16(1.13-4.16) 0.021
Working schedule 1.70 (0.76-3.81) 0.200
working time 1.63(0.85-3.13) 0.146
Occupation class 2.20(1.01-4.78) 0.048

Each binary variables were assigned number ‘0’ or ‘1’ for logistic regression. Gender (0: men, 1: women); education (0: >college, 1: <high school); marital status (0: with
spouse, 1: without spouse); perceived health status (0: very good/good/not bad , 1: bad); stress perception (0: no , 1: yes); suicidal ideation (0: no, 1: yes); sleeping time
(0: >7 h/d, 1: <7 h/d); working schedule (0: non-shift, 1: shift); working time (0: <48 h/wk [International Labour Organization recommendation], 1: >48 h/wk); occupa-

tion class (0: non-manual, 1: manual).

OR, odd ratio; 95% Cl, 95% confidence interval. OR, Cl and P-value are calculated by likelihood ratio backward stepwise method in step1.
*Adjusted for socioeconomic factors (gender, education, marital status). ‘Adjusted for socioeconomic factors & health related factors (perceived health status, stress
perception, suicidal ideation, sleeping time). *Adjusted for socioeconomic factors, health related factors and work related factors (working schedule, working time, oc-

cupation class).

66  www.kafm.or.kr

Korean J Fam Pract. 2016;6(2):63-69



H&qwddﬂp@mﬂ% TSIk A, S, w9 5
7{ oj]u /4/]- o],q /\EE-H/\ o]/L]);(}/\EPAHﬂ

R =

A
- o]
™ *VJ ﬂ** iEO%Tﬂ ST} Flo] Q= Hlo.= 1

XI OR, 4.57; P<0.()01)7} © 971} o] ZIQlL)
Table 30]| 4] 9-&-7}0] 910] HAL 03] thlds R A AE 57 2

A& AIRYSEER Model 10§41 of do] /g bk %%/Joﬂ pEgpvas

(OR, 1.92; P=0.026), Hj->-A}2} £A5}A] oh= Ho| L7t o]
O (OR, 1.84; P=0.049), 15350 B2 79~ 9-&-4of F{oFa)
U} 5712 50142 919ICHOR, 171; P=0.066). Model 2014 A3,
S35 A B ol A7) Q1A9] &4
20 & frolsA] ook
3.24; P<0.001), A4 A 7}o] Q)= 74 -8t
OTH(OR, 14.47; P<0.001), 4= A]7Fo] 74|17k 1
o] ZITHOR, 2.34; P=0.009). Model 301 4] 184225 v} 7] of
B 247 QUL e of i TR A 50] -2 tol Tk
1

%wazi%gaﬂ%mqﬂ“w“ﬂiq%

AEYAE

J2be. s St 48] 13, 2t

3.43; P<0.001), Z

(OR, 15.25; P<0.001). 747} 11ke] Z=1Ho] A0 0 9 71alo] A7) 7]

ZI1(OR,2.16;P=0.021), S| L2 7} ¥ QA L2 Ko 97k st
olgFo] ZATHOR, 2.20; P=0.048).

]_/\1— AH

=t
=

d

oAt
o] arf TFE AR} B <2
o] o]® o]z} Q=] vlwalgck WrfA] LR AR Bl 2] L8
Zpol| ]l Alslo1GalA ol A7e ol Zojake qolo] dob
IRACKERE L2 VA du S ARmie PARS bl o4 g nAs PARS et Sl
E70] Q= HIE-o] =qkTh AUV, 22, AR A2,
2 o] EEAR -2 Atol YR

Table 32] model 32 58] Tefj< -5 et tF

rir

SIS GYEA A7) AP Q013) ATHE AL8S
L2} Abolo] Qdul o] EA) ST 9-&-7F

1 o&

d

Ho r°“

WX

Korean J Fam Pract. 2016;6(2):63-69

KJFP

Korean Journal of Family Practice

£ 8 A el 4 2] ol h -8k o] g
0.2 Uefrtor], 1 29) th2 Ao Al docf ulike] 1zt 40
o o)/l eAgolA S-&3tol Sl FRAPE gk At gl
chien)

Table 29} 30f| 4] 2~ Ed| 2= el « waiel T 2ke] &4l 4
F2r 5= 8R101%10L, Table 19] A5 S-3)| A el « ¥]ail L4}
Of AEYIA QIA] AFoi= G55 o = AUtk EZE Table 145 59
2] S22 A} el ) St 22 A7to] 21 402 3l
%2131, Table 32] model 30| 4] A 7F L2 7} -2-50] Q010 & T
QUENA] QAT ZLefut 9-&-5o] Aol Fagh 191 aglo]al, A
P EER7F Sa%t 2B A a0l & A o] A R
oF ARk Azhrke] gh/do] Qe At AvpEte Ik wheba
AR FZTF 2 B0} At AZo] lQlo] w4, A L=
7FE5oll Y T ARAMAE B3] 5] flsiA= 57
0l 715 & A7bUas Ao 2 Az

1wkwﬁﬂmﬁmw3§4ﬂ¢ AZE 2F0) = 91T, Table

pas)

—\ri ot

Bl or

A A R AR] -840 fo] H]t;xﬂ 48
A vkt et 7120 Ao A A @t 42
ﬂ 2)0] 4 EQHt9-&o] F7shtal e A Qe
A A ol ofgt A3 A Q1 S-E-7kel gt PR = 1l
A17P0ﬂ OlTOVJ LA o] o8t |, S H o]

>
tT
= 4
HE

E=)
@
o)
LI _x:{o _1:10 4

www kafm.orkr 67



KJFP

Korean Journal of Family Practice

N2 AJHOA >, LB 2, AL A2 TAIRE vlke] =i AT
oItk webA ol2fdt -t FFE & 4 e I 22
WVo] Hgshrial ekt 2 Aol v At Aika= Sl
& 0, a2 LR AR ] 54 wlzol AE A, o
= 12, ek o ol Lol &fsf Al A= wliA7] 4

& ofdol] A4 Qlek ukeb] 719) % 3167 el LAl of
S B 7hA 2 8PS AR H L ok T ARG, of 7
W SO Eok SRS 4] A7 311 Al g aof 3t o]

1—/]_‘4\23)

ok
=

ko

QFH: Ach ALslell ] o §410] WIS Sl FgAlolLt 3
A 29150 B7HsE ARlo] 2715t 7191 o] 8%
) ST L7 SofuaL Gl ZAelck: ol et e

o] & ﬂx% AAIA /J/Pﬂ. lx‘g

O
:g
[
o
2
o
£l
e
&
By
20,
)
re
‘e

WP Sl Ak Ale7] 1A =(2013) AAARR 5 A7
AP AR ARSI SA] A2 21 T 19A] o F 9947 (At
6377, 1A 3577) 2] 4] EZPELEHX‘# B oA} T
O UL, o] I J1igo] ofsf ARlRltehA] aRl, Az
?j, ZIATH Q912 y-test, t-test, linear-by-linear association, Fisher
exact test ® E-AIBIQICE ©-97bof| ATFS 2 2= 9l 9ol Hy|B)
71§18 A710] W58 AL ste] 22|28 Blali AL shlch
AT 27 1970 25 o4} ©-47HS Lyl T Ao )
21(9.5%), B LT 2)(4.6%) 0.2 1Tl A]o] £ 3kth(P=0.024). K= $1- o
ol g-2Atoll TS &=
P=0.001), 2~ E#| (312 OR, 3.43; P<0.001), 2HAF A ZH3)-S OR,
15.25; P<0.001), 2= A|7H<7A17H2L OR, 2.16; P=0.021), 21¢] B (&
A4 71525 OR, 2.20; P:0.048)2'11:}.
AE: W o Ak e
= & 4 Uk o —E—E'JP

= il
A3 QUoick wheb AvtolH QI 923 RTS8

_,d
NF—h

o
Mo
=1
=

5ol gt =g Aol B astey
AT S-E1h Bl A A AR AR 24413 5]
B

68  www.kafm.or.kr

Ji-Woong Park, et al. The Relationship between Shift Work and Depressive Symptom

REFERENCES

1. LaDou J, Harrison R. Current occupational & environmental medicine. 4th
ed. New York: McGraw-Hill; 2007. p. 584-86.
. Park JS, Paek D, Lee KB, Rhee KY, Yi KH. Shiftwork and sickness absence in
Korean manufacturing industries. Korean ] Prev Med 1994; 27:475-86.
3. Akerstedt T. Shift work and disturbed sleep/wakefulness. Occup Med
(Lond) 2003; 53:89-94.
4. Harrington JM. Health effects of shift work and extended hours of work.
Occup Environ Med 2001; 58: 68-72.
5. Colligan MJ, Rosa RR. Shiftwork effects on social and family life. Occup
Med 1990; 5:315-22.
6. Fido A, Ghali A. Detrimental effects of variable work shifts on quality of

[3S]

sleep, general health and work performance. Med Princ Pract 2008; 17:453-
7.

7. Harrington JM. Shift work and health: a critical review of the literature on
working hours. Ann Acad Med Singapore 1994; 23:699-705.

8. Rutenfranz J, Colquhoun WP, Knauth P, Ghata JN. Biomedical and psycho-
social aspects of shift work. A review. Scand ] Work Environ Health 1977; 3:
165-82.

9. Shin SW; Kim SH. Influence of health-promoting behaviors on quality of
sleep in rotating-shift nurses. ] Korean Acad Fundam Nurs 2014; 21: 123-30.

10. SonY, Park Y. Relationships between sleep quality fatigue and depression on
health promoting behavior by shift-work patterns in university hospital

nurses. ] Korean Bio Nursing Sci 2011; 13:229-37.

. Korea Center for Disease Control and Prevention. The Sixth Korea Nation-
al Health and Nutrition examination survey (KNHANES VI-1). Seoul; Ko-

rea Center for Disease Control and Prevention; 2013.

1

—

12. International Labour Office. Decent working time: Balancing worker’s
needs with business requirements. Geneva: International Labour Organiza-
tion; 2007. p. 3-18.

13. Meleis Al Stevens PE. Women in clerical jobs: spousal role satisfaction,
stress,and coping. Women Health 1992; 18: 23-40.

14. Frankenhaeuser M. Stress and reactivity patterns at different stages of the
life cycle. In: Pancheri P, Zichella L, editors. Biorhythms and stress in the
physiopathology of reproduction. New York: Hemisphere; 1988. p. 31-40.

15. Costa G. Shift work and occupational medicine: an overview. Occup Med
(Lond) 2003;53: 83-8.

16. Cho JJ, Kim JY, Chang SJ, Fiedler N, Koh SB, Crabtree BE et al. Occupational
stress and depression in Korean employees. Int Arch Occup Environ Health
2008; 82:47-57.

17. da Silva-Janior FP, de Pinho RS, de Mello MT, de Bruin VM, de Bruin PE
Risk factors for depression in truck drivers. Soc Psychiatry Psychiatr Epide-
miol 2009;44: 125-9.

18. Kim KU, Park SG, Kim HC, Lim JH, Lee SJ, Jeon SH, et al. Association be-
tween long working hours and suicidal ideation. Korean ] Occup Environ
Med 2012;24: 339-46.

19. Takada M, Suzuki A, Shima S, Inoue K, Kazukawa S, Hojoh M. Associations
between lifestyle factors, working environment, depressive symptoms and
suicidal ideation: a large-scale study in Japan. Ind Health 2009; 47: 649-55.

20. Ohida T, Kamal AMM, Sone T, Ishii T, Uchiyama M, Minowa M, et al.

Night-shift work related problems in young female nurses in Japan. ] Occup

Korean J Fam Pract. 2016,6(2):63-69



i

HRE 2| uti2 et 2| 2Hy

Health 2001;43: 150-6.

21. Kim CY, Huh BY. Psychological symptoms analysis of night duty workers by
symptom checklist-90-revision. Korean ] Occup Environ Med 1989; 1: 228-
35.

22. Wang JL, Lesage A, Schmitz N, Drapeau A. The relationship between work

Korean J Fam Pract. 2016;6(2):63-69

KJFP

Korean Journal of Family Practice

stress and mental disorders in men and women: findings from a popula-
tion-based study. ] Epidemiol Community Health 2008; 62: 42-7.

23. Takeyama H, Kubo T, Itani T. The nighttime nap strategies for improving
night shift work in workplace. Ind Health 2005; 43: 24-9.

www kafm.orkr 69



