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The Effect of Chronotype on Burnout among Shift and Non-Shift Workers:
Mediation Effect of Depression and Stress Response Study

Sang-Gu Kang, MD,' Seo-Hyeon Choi, MD,' Chai-Won Lee, MS,” Sang-Eun Lee, BN, Se-Ri Maeng, MD,’
Ji-Sung Son, MD,' Hye-Young Kim, MD,’ Jae-Nam Bae, MD,' Jeong-Seop Lee, MD,"' Won-Hyoung Kim, MD'

'Department of Psychiatry, Inha University Hospital, Incheon, Korea
’Department of Nursing, The Graduate School of Inha University, Incheon, Korea

Objectives  The purpose of the present study was to examine the relationship between the chronotype and the burnout, so we in-
vestigated the mediating effects of the mediators such as perceived stress, stress response, and depression.

Methods  Employees working at Incheon Customs conducted a mental health self-examination through the internet. Among them,
174 people who agreed to the mental health survey participated in the study. Participants completed questionnaires including Com-
posite Scale of Morningness (CSM), Center for Epidemiological Studies-Depression Scale (CES-D), Perceived Stress Scale (PSS), Stress
Response Inventory (SRI), Maslach Burnout Inventory-General Survey (MBI-GS).

Results  Our results showed a higher degree of CES-D, SRI, exhaustion, and cynicism in evening and intermediate type compared
to morning type, and a higher degree of professional efficacy in morning type compared to intermediate type. CSM was shown to have
a direct effect on exhaustion and indirect effect through CES-D and SRI. CSM also had a direct effect on professional efficacy and had
an indirect effect through the CES-D. However, CSM was found to have only indirect effects through the SRI for Cynicism.
Conclusions In this study, individuals with evening type tend to experience a high degree of burnout (exhaustion, cynicism and
professional efficacy) through the mediation effect of depression and stress response. Further study is necessary to reveal the effect of
management of the depression and stress response in the employee with evening type.
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Table 1. Demographic and clinical characteristics (n = 174)

. Intermediate
Evening type (E)

Morning type (M)

Variables (h=38) type (I) (=59 p-value Post-hoc (p-value)
(n=74)
Age, years 33.16 + 7.317 33.99 + 6.507 38.97 + 10.532 0.005 M > E (0.006), M > 1 (0.006)
Sex 0.002
Male 11(28.9) 21 (28.4) 34 (57.6)
Female 27 (71.1) 53 (71.6) 25 (42.4)
Marital status 0.006
Unmarried* 26 (68.4) 49 (66.2) 25 (42.4)
Married 12 (31.6) 25(33.8) 34(57.6)
Labor type 0.133
Non-shift workers 14 (36.8) 34 (45.9) 31 (52.5)
Shift workers 24 (63.2) 40 (54.1) 28 (47.5)
Working years 0.010
< 3years 17 (44.7) 37(50.0) 13 (22.0)
> 3years 21 (55.3) 37(50.0) 46 (78.0)
Monthly salary 0.001
< 300 28(73.7) 59 (79.7) 26 (44.1)
> 300 10 (26.3) 15 (20.3) 33 (55.9)
Sum of commute time 109.868 + 71.239 100.203 + 62.682 96.441 + 55.087 0.578
Subjective mental health status 0.147
Poor 7 (18.4) 11.(14.9) 5(8.5)
Good 31 (81.6) 63 (85.1) 54(91.5)
Subjective quality of sleep 0.629
Poor 1(2.6) 6(8.1) 101.7)
Good 37(97.4) 68(91.9) 58(98.3)
CES-D 20.921 + 8.799  20.573 + 8.560  16.000 + 7.704 0.002 E > M(0.014), 1 > M (0.005)
AUDIT-K 6.737 + 7.161 8.000 + 7.354 8.633 + 7.689 0.468
PSS 19.974 £ 3192 19.600 + 3.966  19.217 + 3.157 0.580
SRI 53.237 + 33.640 32.113 = 3.708 28.412 + 3.668 < 0.001 E > M (0.004), | > M (0.001)
MBI-GS
Exhaustion 22.053 £ 6.951  20.838 + 6.120  16.051 * 6.629 < 0.001 E > M (< 0.001), 1 > M (< 0.001)
Cynicism 15.316 + 6.444 14203 £ 5805 12.034 £ 5.901 0.021 E > M (< 0.001), 1 > M (< 0.001)
Professional efficacy 25921 £7.596 26351 + 5701  29.169 + 7.474 0.026 M > 1(0.048)

Data are presented as mean + standard deviation or n (%). = : The sum of divorce and unmarried. CES-D : Center for Epidemio-
logical Studies-Depression Scale, AUDIT-K : Alcohol Use Disorders Identification Test, PSS © Perceived Stress Scale, SRI © Stress Re-
sponse Inventory, MBI-GS : Maslach Burnout Inventory-General Survey, M : Morning type, | . Intermediate type, E : Evening type

2,647, p < 0.01), FHAAA A7 (unadjusted B = 7.817, p <
0.001)2] QIFALSEA WMo} Aybdo] sAH = {23
11, CSM(unadjusted B = —=0.296, p < 0.01), SRI(unadjusted
B = 0.111, p < 0.001), CES-D(unadjusted p = 0.365, p <
000)9] 34 MBI} BAR O Solat Ariol 27
ek ATEAH WEo) GRe wAT Foli Wast
PSS(adjusted B = 3.382, p < 0.01), SRI(adjusted B = 3.382,
p < 0.0D)9] o] A=A STk

ARQa57H2 Yol(unadjusted B = 0.198, p < 0.01), A&
(unadjusted B = 2.862, p < 0.01), ZZ Alel(unadjusted p =

88

-3.649, p < 0.001), & GIunadjusted p = -3.181, p < 0.01),
ZFAA A A7 unadjusted B = -5.034, p < 0.01)2] S1FAL
3let4] Wl Aol AA SR FoJ3ial, CSMunad-
justed B = 0.328, p < 0.01), SRI(unadjusted B = -0.085, p
< 0.001), CES-D(unadjusted B = -0.292, p < 0.001)¢] ¢
A et SAK O R ot AvS ERIE 4
AtATH M50 JFs HAT Fole Adas
SRI(adjusted p = —0.074, p < 0.00)< &2 ABIAZ
k.
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Table 2. Association between demographic and clinical characteristics and MBI-GS

1) Exhaustion 2) Cynicism 3) Professional efficacy
Unadjusted B Adjusted B Unadiusted B (SE) Adjusted p Unadjusted B Adjusted p
(SE) (SE) (SE) (SE) (SE)
Age, years -0.248 (0.060) " - -0.144 (0.054)" - 0.198 (0.061)" -
Sex (male) -4.607 (1.044)" -2.549 (0.766)"  -2.085 (0.934)* - 2.862(1.082)" -
Marital status (unmarried)  -3.194 (1.052)" - 2.647 (0.934)" - -3.649 (1.053)"  -2.468 (1.003)"
Labor type (non-shift) -0.694 (1.077) - -0.319 (0.946) - 1.666 (1.072) -
Working years (< 3 yrs) -1.382 (1.092) - -0.106 (0.963) - -1.449 (1.093) -
Monthly salary (< 300) -4.081 (1.090)" - 2.344 (0.008) - -3.181 (1.109)" -
Sum of commute time 0.009 (0.009) - -0.000076 (0.008) - 0.004 (0.009) -
Subjective mental health  7.236 (1.459)" - 7.817 (1.230)" - -5.034 (1.515)" -
status (bad)
Subjective quality of sleep  4.497 (2.443) - 2.192 (2.166) 3.382(1.246)" -0.638 (2.412) -

(bad)

CSM -0.549 (0.101)"  -0.167 (0.082)*
PSS 0.750 (0.140)"

SRI 0.145(0.012)" 0.087 (0.018)"
CES-D 0.508 (0.048)"  0.233 (0.067)"
AUDIT-K -0.004 (0.073) -

-0.296 (0.093)" -

0.328 (0.106)" -

)
0.158 (0.132) 3.382(1.246)" -0.022(0.151) -
0.111(0.012)"  3.382(1.246)" -0.085(0.015)" -0.074 (0.018)"
0.365 (0.047)" - -0.292 (0.058)" -
0.090 (0.064) - -0.010 (0.073) -

#1p <005 T :p<0.01,
ingness, PSS : Perceived Stress Scale, SRI :

F 1 p < 0.001. MBI-GS : Maslach Burnout Inventory-General Survey, CSM : Composite Scale of Morn-
Stress Response Inventory, CES-D : Center for Epidemiological Studies-Depression Scale,

AUDIT-K : Alcohol Use Disorders Identification Test, SE : Standard error

ABAEHA(MBI-GS)9} CSM, CES-D, PSS, SRI
7o) w7} w3

ABAEH A AHE A7 Wi RJFE7

, Y4, AYaEHT CSM,
CES-D, PSS, SRI2] 942 w4=0lo] UH7HE4°1| sl A
ST D).

SRl CSM2 2Xlof| FAIH 2 foJgt A aaprt
A1 cHcoeff. = ~0.278, SE = 0.080, p < 0.001). =7
CES-De} SRIE wiI/H= e ax3lof e 92 %7%1
o7 foJatglon o] 7Hadt B3t AR {98t
AT 1A). E3F CES-D(coeff. = 0.210, SE = 0.069, p =
0.003)7} SRI(coeff. = 0.089, SE = 0.019, p < 0.00)=c} ¢
T FFE A= Ao E YEhth ot 22 o
a7t FAHCRE {5t 2] FRlsk] fla FEAEHTY
(bootstrapping)= AAISH A3}, 7P & v=[total : effect =
-0.271, BootSE = 0.074, BootCI(-0.418, -0.132), CES-D :
effect = —0.093, BootSE = 0.048, BootCI(-0.211, -0.016),
SRI : effect = —-0.178, BootSE = 0.066, BootCI(-0.325,
-0.068)] o3t Ao &2 Yefyith

wheba] CSMo] 2:%lo] wj2= FgFellAl CES-D, SRIx=
a7 aa-E 7hxIc

SHHS CSMO| Yol vjX]= A A= FAXHCE
{0814 29kthcoeff. = 0.106, SE = 0.047, p = 0.132), 18]
U o784 SRIE Wi7HE 2 o] Wao wjz])= F3F2 &

CES-D
-0.440 (0.131)t 0.210 (0.069)*
CSM » SRI P Exhaustion
-2.006 (0.484)% 0.089 (0.019)%
‘ Direct : -0.278 (0.080)% T
A Total = -0.549 (0.101)*
CSM »> SRI »  Cynicism
-2.006 (0.484)* 0.107 (0.012)%
‘ Direct : -0.082 (0.082) n.s. T
B Total = -0.296 (0.093)t
Professional
CSM » CES-D -
-0.440 (0.131)t 0.262 (0.059)* efficacy
‘ Direct : 0.213 (0.104)* T
C Total = 0.328 (0.106)*

Fig. 1. Total effect and indirect and direct effects with CES-D, SRI
as a mediator of CSM on MBI-GS. Path coefficients (unstandard-
ized B values) and SEs are presented. (A) Mediating effect be-
tween CES-D and Exhaustion (MBI-GS). (B) Mediating effect be-
tween CES-D and Cynicism (MBI-GS). (C) Mediating effect
between CES-D and Professional Efficacy (MBI-GS). * : p<0.05,
T:p<0.01, 1 : p<0.001. CES-D : Center for Epidemiological Stud-
ies—Depression Scale, SRI : Stress Response Inventory, CSM :
Composite Scale of Morningness, MBI-GS : Maslach Burnout In-
ventory-General Survey, SE : Standard error.
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