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ABSTRACT

Objective: Shift work including night work is known to be harmful to the health of nurses. This study was conducted in order to
systematically review the academic literature on the health effects of working time patterns, including shift work or night work,
among Korean nurses and propose a research direction for the future.

Methods: We searched online academic databases to find relevant papers in domestic and international journals using the

keyword terms ‘shift work’, ‘night work’, ‘night shift’, ‘work shift’,

nurse’, and ‘Korea’, and reviewed a total of 36 articles.

Results: As a result of this literature review, more than half of the articles were found to investigate the health effects between
shiftwork and non-shiftwork nurses. A few studies considered the shift type(n=6), frequency of night shift(n=4), and shiftwork
duration(n=3) as working time patterns. These studies focused mainly on mental health(n=18) or sleep(n=15).

Conclusions: Based on the review results obtained from this study, it is necessary to assess working time patterns of Korean nurses
using a variety of variables including night-work-related factors, and various health outcomes should be examined considering the

confounder.

Key words: health, Korea, night-work, nurses, shift-work
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196 articles identified
in RISS (N=162) and PubMed (N=34) search

v
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Duplicated publication (N=28)

168 Articles after duplicates removed
(135 in RISS, 33 in PubMed)

VL

v

132 articles exclude, with reasons:

1) Inappropriate participants (N=72)
2) No health outcome (N=31)
3) Not involving working time pattern (N=29)

36 articles that fit all inclusion criteria
(29 in RISS, 7 in PubMed)

l

13 articles assessed working time patterns by using one of the
domains ‘shift type’, ‘shiftwork duration’, or ‘frequency of
night shift’ were finally analyzed (10 in RISS, 3 in PubMed)

Figure 1. Flow chart of the summary of the study selection
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Table 1. Summary of researches of the health effect on the working time patterns among Korean nurses(n=36)

N %
Published year
Before 2004 8 22.2
2005-2009 6 16.7
2010-2014 13 36.1
2015-2018 9 25.0
Type of hospital”
Tertiary, specialist or teaching hospitals 18 50.0
Secondary or general hospital 15 41.7
The others’ 3 8.3
Working time pattern
Shiftwork, or not 23 63.9
Shift type 6 16.7
Shiftwork duration 3 8.3
Frequency of night shift 4 11.1
Heath outcome’
Mental health 18 50.0
Sleep disorders 15 41.7
Fatigue 10 27.8
Gastrointestinal diseases 6 22.2
Health behaviors 6 16.7
Cardiovascular diseases or Metabolic syndrome 5 16.7
Musculoskeletal diseases 3 13.9
Sexual and Reproductive health 1 8.3
The others 8 2.8
Control for confounder
Yes 13 36.1
No 23 63.9

* Hospital-level type of hospital where study population(nurses) work.

" Three studies were not categorized by conducted two for nurses studying at a Cyber University and one for web-registered
nurses in Korean Nurses’ Survey, respectively.

* Column total percentages may be more than 100 due to multiple outcomes in one research.
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Author . . Health outcome .
No. (year) Study population Type of shiftwork (measurement) Main results
1) Moderately morning type:
evening(w1)—night(w2)
. shift Circadian type Moderately evening type and
1 Oh gtg tl?e?rzsfo:vi;ll(smiﬁ 2) Moderately evening type: (Questionnaire) neither type were more adjusted
’ (1997) P it P day(w1)—night(w2) shift Fatigue(subjective of  to night shift than moderately
iy 3) Neither type: fatigue test) morning type.
day/evening(wl)
—night(w2) shift
11: ;Izgsria;ta\;vorkmg Sleep(Korean version 2 shift nurses had more number
) Byeon Intensive Care 2-shifts of sleep tool) of total sleep hours than 3 shift
. vs. 3-shfits atigue(Fatigue nurses, but no difference in
‘ (2005) Unit of one general 3-shfi Fatigue(Fati b diffy .
hospital in Seoul symptom tool) fatigue.
457 nurses in 3 Fixed shift Occupational stress 2 and 3 shift nurses had more
3 Lee general hospital vs. 2-shift (Questionnaire) occupational stress and poor
’ (2013) with more than 600 vs. 3-shift Mental health mental health than fixed shift
sickbeds in D.city (SCL-90-R) nurses.
Nurses with rotating night shift
. Nurses with rotating night  Obesity(self- reported schedule.s were more oftep
Han et al 340 nurses in one shift schedule Body Mass Index) underweight than nurses without
4. " University hospital . . . 0y . night shifts and had more
(2016) . vs. Nurses without night shift Dietary behaviors . .
in Seoul vs. Fixed nurses(no night)  (Questionnaire) unheqlthy dietary behaviors, sgch
' as skipping breakfast and eating
late night snacks
367 nurses i}:ﬁf&ti&l‘;ﬁngiﬁiﬁ:’ Rotating shift nurses reported
Kim et al working as Night shift fixed nurses Car diovascu’lar & > higher SSI scores, such as chronic
5. (2017) " registered nurses at (more than one month) Musculoskelete;l fatigue, musculoskeletal
7 different medical vs. Rotating 3-shfit nurses problems, than night shift fixed
institutions problems(Standard nurses
Shiftwork Index, SSI) '
128 nurses in one No statistical differences
6 Shin et al. tertiary hospital in 12-hour shift nurse Fatigue between the groups for fatigue
’ (2018) vs. 8-hour shift nurses (Questionnaire) between 12-shift and 8-shift
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Kim et al., 2014¢c; Koh et al., 2014; Jung et al., 2016; 3l= ZFS A A7y BEAIE ¢ wo| Aal 9Jion) 2
Lee et al., 2016)(Table 1). W} 3R TESAL Abolo A= AT EAo] ot
ot A=A ot AE HolAY f-o5hA] g2 A}
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3F B4 Anps ofea) 7l 74 A7} e TtHHa et al., 2003; Kang et al., 2005;
B 4o w2S aoA] %o el BRen  Kim et al, 2013b). TAA0E WL vke] wret
ol upE AR e] AolS BAR RO eHolel A% BAlC] 9H kg ¥ EE UARoR W
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Table 3. The health effect on ‘shiftwork duration’ among Korean nurses

No. Author Study population Type of shiftwork Shiftwork duration Health outcome Main results
(year) (measurement)
226. TIUISES 1N one Mean(Ranges) Outcomes related to Only the vs{als.t to h1p ratio
Ha et al. University . showed a significant increase
1. - 1442 metabolic syndrome

(2003)" hospital months(1.0m-13.5y) (measure)

in relation to the shiftwork

Cheonan. duration in the nurses.
Stress was higher in cases of
276 nurses in 3 No Psychological factors having shift-work. .
. . . vs. < 1 year . . An upward tendency in
Kang et al. university Non-shift work (anxiety, depression, . .
2. . o . vs. 1<&<3 years anxiety, depression and stress
(2005)  hospital in vs. shift work stress) . .
capital arca vs. 3<&<5 years (Questionnaire) were found in cases of doing
vs. > 5 years shift-work for more than 5
years.
After adjusting for potential
Tertiles of shift work cqnfounders, the partlglpants
9,989 nurses in duration: 0.08-3.00 with the longest duration of
Kim et al. ’ Current shift T ’ Overweight/obesity  shift work were 1.63(95% ClI,
3. « the Korean years; . . . .
(2013b) , workers (Questionnaire) 1.22-2.17) times more likely
Nurses’ Survey 3.08-6.75years; .
6.83-38.00ycars to be overweight or obese
' ) than those with the shortest
duration.
*Confounder considered
http://www.kiha.kr Journal of Korean Society of Occupational and Environmental Hygiene, 2018: 28(4): 331-345
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Kim 5(2015)3} Jung
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o fN ol i

Author Study Frequency of Health outcome .
No. . . . Main results
(year) population night shift (measurement)
1) Night shift duration:
Less than lyear 34.6%
1-3 years 44.4%
4-6 years 15.6%
7-9 years 5.4%
446 shiftwork 2) Monthly.average number of
nurses in 7 night shift: .
. . 0-4 days 12.6% Mental and physical The more monthly average
Kim general hospital o . .

1. (1997) with more than 5-9 days 78.7% \ symptoms (Cornell numl?er of night shift, the worse
400 sickbeds in more than 10days 8.8% Medical Index, CMI) physical health
capital area 3) The number of week with

continued night-shift work
Less than 1 week 74.7%
1 week 15.3%
2 week 6.7%
3 week 3.1%
4 week 0.2%
Number of night-shift work per
79 shift working month(shift workers): Shift work nurses had
female nurses significantly longer sleep and
Hwang et al. and §8 day- Unknowrol 1.3% Sleep disorder Te-sleep' latency, more days of

2. (1998)" worklng.fem.ale <6 32.8% (Questionnaire) insomnia, and a stronger
pharmacists in ~ 7-13 73.4% likelihood of using drugs when
one university >14 2.5% they had sleep difficulty than
hospital in Seoul day-working pharmacists.

Mean 8.3%1.6
Shift work nurses had more
Physical and eye * skin, digestive, multi-
192 nurses in one emotional symptoms awareness, emotional symptoms
Kim et al. unive.rsit}./ Then number of night shift: (respirat.ory,. . tha.n non-shift fIUTSES.

3. (2015) hospital in <5(n=97) vs. >6(n=95) eye skin, digestive, Shlﬂ work. nurses with more than
Seoul(shiftwork multi-awareness, 6 night shift had more digestive,
vs. non-shift) emotional symptoms) multi-awareness, emotional

(Questionnaire) symptoms than less than shift
work nurses with 5 night shift.
1) Night shift experience .
(years): Mean(SD) 4.0(3.22) Nurses worked at night more
1431 nurses in > mean vs. <mean. Functional dyspepsia than the mean number had 1.4
4 Jung et al. three university ) ) (Rome IIT criteria)  times higher insomnia
) (2016)"  hospital in 2) Night shifts work Insomnia(Insomnia  prevalence than nurses worked

capital area.

(day/months): Mean(SD)
4.9(2.35)
> mean vs. <mean

Severity Index)

at night less than the mean
number.

* .
Confounder considered

Journal of Korean Society of Occupational and Environmental Hygiene, 2018: 28(4): 331-345

http://www.kiha.kr/



338 2Ms - 258 -

it}

2 ATE A4S BH P4 B3 B9 9% 148
AR AR v B4 A% 9FS OE S 36w
o =2 HASAT o|F ATE AET A, 1E
Abe] mehEet A% A 1990de e ohd R
23] ZwEolgtont, 1 Sk WA goteh A4 364
o Aol N ATYHAE HAT WY SES 2
HFETIY D YUY 24 U FRPYUOE 1t
gl ov] vt e ATEeh BHEA] e
5
o

o,
=2
)
e
of,
N
ot
i
El
5L 2
rd
lo o
2
4z
ut
H
Ty
o
of,

7 4 grow], w4 53 6
7, ophiel WE 49, WY 7|7k 3ol

oI5 ATV} e A% Wak W A% A4 A%,

W2 208 e, AR Azl tEt AT W

A ghokrh. ERF 369 F 13We] AL ZHEAre)

=S4T A% S AR Siste] mY WS

ﬁ

il
ol
el
N
1o
ol
ok
2
re,
-
=
N~
-
()
foi
S~
it
X,
o
ot
£
ok
(e

(e
<2
o)
©,
ol
ol
rir
i
}op
S~
it
re,
-
u)
ox
=2
ke
ot
ot

o,
§=
fr @

Wi
2
e
il
H

4

=
ok
(e
N 2
o\
S~
o
ol
ot
ok

403
s 2
L [°
éiﬂi
2 Kl
rﬂé
ok [y
e 4o
—O’O
ojg‘_ﬁ
=
o
5o
fr
i
MR
moﬁr&m

=

£
ro O of 4
83

il

¢
-

T 5
o

NIOLU_EL.

g &
=4y Hor
o, 4o

adi}

fr o
Y,
o
o
otk
e
-
=2
X
ol
rir
fo

L
Lo

O.& 0>”
o

rg ol
40 & e
A 2
oy L
> RES
L =
¢
Y
&
o
Sl
2 Loy
M o2 o
<t
o
ook
41 o
i
g 2
o o
o 5
H—ﬂ S
2 Rl

e
s
2
d
ol
il
Al
N
2 ofy
rl
d
ne
ox
1o

http://www.kiha.kr

chopgh el QRS W 4 Yrk Zeld obxzt
A gae) ksl AATOlN THEAe] 2R B4
o] djE B WL ofRo] PFEo] Lo
W, 1 ol ThE W4E 24% ATE BA ot
o] AAolA AEF 36 % 137 =Eyro] awrjA]
9, AR 7KL oFIEE WE SO wYay
o tapst 2w ZAste] ALY mOER =F
E4e Brskm Qgleh BAsAE Wl 7Ea
12,0001 9] ST THAHE 5d5ko] AT
[e]

Zo](length of working hours), TFA|ZF H]L(time
of the day), DLt 5F 7} X=(shift intensity), LF-A|7+2]
AF3]A =M (social aspects of working hours)s 47
Agloll dhat 207 gPReR TRAL F3L 7
7Vok AH(Hérmi et al., 2015)7} XY= v} Qo
QAR FEAe S A7 mRAEo o
2 aoiA 73, AA 5 AR o AR
BAze) o] B& FHem A
(Asaoka et al., 2013).

S5 opRE 1B A% WS

=

Lol o

x2,

lo

il

iy

ot o o

i -

> ol

30

& r

> i

AL e

o A

[‘E :Z ox,

E gg " o ofx

x 2 s

o Iy
N ﬂl-lLT. Olﬂ _m ) ﬂﬂ' fu [‘LU

fH = s
SRR SN
- ujn e =
J@f R s
ok ot Y O, ot X o

< g At F 490 2R ol S 299
A= 2000 o] Fe EWE Gl ow, o ofgt
IRE u#3k AE 2015W(Kim et al, 2015)t
2016 (Jung et al., 2016)0] &HE AT 2HEOZ
DA = opZhEEe| gt alejvt w53 AR
ojt}. o]of wtaf| afLjol A=, wl=r IFEAF AFAEER
A Fell € o R A 4, althoRght R 7|7k

o

k=1

il

WIS FHA] Al ot R E g F V| 5 ot
¥t WS BRIl oIIT NES SHT AT
(Gaskins et al., 2015), A opFrZ5E s} = 12}

R ORIERY %3 3] 4, oRIEE WA 4|7, &
& ORIER A 5 58 FAHOR AT AF
2 of

Journal of Korean Society of Occupational and Environmental Hygiene, 2018: 28(4): 331-345



St ZhSALe AHZAF0IAM o2 R =& FUtol| ciet nE 339

oo FHA 4 T ¥ 9 AT ¥ A A A7 =18)7 =1 A7 (n=15) Aol 5= o]
E3F A5HLin et al., 2012) T thdRE SHof|A ofgt ASlet AAA A7l tigh At vig EEdlen,
T =ES B7EstaAl sk Azt loffith dt & FFE Age] g A= qldth E=3jE
qhE, ofFERO] RI=E HIRRE 2o At o] Ag7F A7E i i HAE "k )l
He EAS ER71eS AAsta, 7|1+ o)dat OlOP o} sfiQjell A= tEAre] 25 549 e 3 A4l
IF Al A% JFE Bluskgith(Jung et al A% A Rk opyel, A A%, Hg, 2 - =AA
2016; Kim et al., 2015). SH3 BR7]2S Agste] A S thokat AAY A7 AFS ARsgon], 2
oplTEe] WES ZAY AT WORRES s ol SRS wlE ofg ool tiet dTE 2
3AES A% BEAE Astr] 93 ok E |l 3] Y=l Qlth(Megdal et al., 2005; Schernhammer
= et al., 2006; Trinkoff et al., 2006; Gaskins et al., 2015;

A7)

w9 B A 5 3 & 52 AT > U

Aol A o 83 4 ok a8y S Ao A Lie et al., 2011; Lin et al, 2012; Peplonska et al.,
o7 E ol I Flo] B o 5F 2012; Zhao et al., 2012; Asaoka et al., 2013). Lie &
= AEsA & b dd= 2k (2011)9] ia%ﬂ‘ﬂ AZAFES O R 19904 F-E
A ujste] ORILE MIEsl ok He mE  2007€7bA] Sek AEAL 699%Th w]mAT 8957
¢ "ast ek of Ape Ame] waw W s o RFU|Ee

ﬂﬂﬂ 21}, 6 A% ot FYA
AHES] OFZFIE HlEE{= 2000 o] Fof Blste] 2010 O= S5\ o4y F3F ZFEARS] HkeF 919 ofzt
| oo By =RoA tha FojE7]E= SHUA THE ok 2 hEAbol| Hlste] 1.8H) £ Ao R
g, A=) TP AE vjstH o8] w2 23 uvepstth g wdid R EAES dde R o)
olt}. 20161 14317 9] WO F HSAE diFeR & AftoA= +H 9 A} 3 oS 23
gF S Aol A FTARY] 9 ot o E HlE= theFet AA A AGEAE HESH= 2Fgo] o] Fold
4.9(+2.35) 3loln], AA| 7FTA} = AUK49.5%)7} L Fa7}t k. 53] o5 F ditkrrt ool Ao
Bt 63] o]4o] ot RE dtal e AoRE = A, A A7E sk 8 A fHe 59
W tH(Jung et al., 2016). oJe] ¥haf, 2013 o] w  Fly Agh} A4 A% S HESHe el 2
25 73] 9 of7t AR vlEl 2wo2RA} asir) 3L o]t AFE S uf, A7F Ba
o] 7% 446(x1.67)3], 3uTiLFAS] 9 3.14 Alo] obd A7 Folu AF] F4 T L FFH
(F1.47)3] 2 Tk F5 AL H]el B StrH(Asaoka et  B7HE &8t A AFHoR s & I
al,, 2013). webA = FEAFES SR sk oF  7F Slth
R AT Ao s oREE WETE = A, AtAnE ol JIBAE wotsts dl o
< A S Rrgete] ER71ES Asiof itk gt At ARyl AP HS sk Aol Ha
3 TPEARES] oftbRe] A% f1ES 4kt stk 2 AFelA] HERF36HY = 2 YR o
T As WS vkEE fleiA s, 2ad], 3ud, 1A Ao, T As A FobE 4= UGl 1
ofzt ZFeof T wfA fEol whet ottt Wik it T dA-toll Al 5 EAT 17 Abelo] A
oF & ojwstn ol A {3 0] 7@*}«1 A% AollA ASTAE wotstr] ofg7] wiiel, wo
of 7P & Fas FeA, o] AolA FES FA ol A% & Atolo] ApAE ©HgA7] ook
AlZro]l FolXotd A7 ¥ Ay Y 4 Qe ES AR o s dgolE R g A k%
A 5 e opgbtRel W chofdt WE F9 A iﬂ(health worker effect)®] 7Fs/d2 HiAIY
Hog 1% et Stk Ath= AE 7M. A& o, dHHolH = ot
AR, = A+ oA wtote 27 54 H7t THOl A% dS B AtelA] opRe] o
= Hop ookttt A7 A9 Hdste] A ojof 5F o=@ H7fo] ostEo] EARSE ZhE ARG FIHEANA|
o, A7 Ha A A o]efo thFRt AR E B8 o] TFske BAE RA olFdt sARE A
o a7t ok oA tEAre] A% ZAle 2 25 sAl JdolA AlQEA HEua, o]& 13| of
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Appendix table 1. The health effect on ‘shiftwork’ among Korean nurses(n=23)

HZAF0M ozt T =& FUtol oiet nE

No. Author Study population Health outcome Main results
(year) (measurement)
211 night-shift nurses Day-shift nurses had better physical
Choi et al. and 189 day-shift Physical and Mental status status involving eyes, ears,
(1993) nurses in hospitals with  (Cornell Medical Index, CMI)  musculoskeletal symptoms, fatigue, but
more than 400 sick beds poor mental status including depression.
405 shift nurses and 153  Depression(Self- rating Shift workers had significantly higher
Jeong . . .
2. (1998) non-shift nurses in three Depression Scale), Sleep mean score of SDS, but lower mean score
university hospitals (Circadian Type Questionnaire) of CTQ than non-shift nurses.
The subjective perception about
psychological and physical health of shift
. work nurses was significantly negative as
Kang et al. 17 Shl.ﬂ flurses al.ld 120 Psychological, physical, social, compared to that of non-shift work
3. non-shift nurses in one .
(1999) university hospital and sleep related distress nurses.

y 2osp Shift work nurses were also suffering
from significant sleep difficulties as
compared to non-shift work nurses.

85 rotating shift work .
The sleep pattern was significantly poorer
4 Yoon et al. nurses and 70 nurses on  Sleep in the rotating eroun than in the daytime
' (1999) a fixed day schedule in (Questionnaire) ou & group Y
six general hospital. group-
. . general health concepts,
Huh et al. 30 rotating shift work insomnia, skin disease, Shift workers had higher prevalence of
5. nurses and 34 nurses on . . .
(2006) gastro-enteric trouble, menstrual skin diseases than non-shift nurses.
a fixed day schedule ; . . .
irregularity(Questionnaire)
i ffectivi Th i ffectivity of
Im et al. 141 nurses of one Negatlye a 'ect1V1ty . e‘negatlve ?. ectivity o ‘nurses was
6. (2006) university hospital (Questionnaire), significantly higher after shift work than
v P Sleep(Korean sleep scale A) before shift work
83 Shlﬁ nurses and 29 . Of the numerous factors affecting
Lee et al.  non-shift nurses Sleep disturbance . .
7. . . . sleeping patterns, shiftwork has the most
(2007) working at one (Questionnaire) .
. . . deteriorative effect.
University Hospital
Shift workers had the higher level of
345 nurses of four . . .
Park et al. . . Sleep(PSQI), subjective symptoms of physical fatigue
8. « hospitals with over 400 . . . .
(2007) . Fatigue(Questionnaire) as well as the worse quality of sleep than
sick-beds .
the daytime workers
9 Hwang et al. 250 nurses of two Sleep Shift workers had significantly higher
' (2011) university hospitals (Epworth Sleepiness Scale) ESS than day fixed workers
418 working nurses The average level of health promotion
10 Kim stud Vivn at gon: cvber Health behavior lifestyle of shift work nurses was 2.21 and
’ (2011) . Y g Y (Questionnaire) it was significantly lower than 2.36 of
university.
fixed work nurses.
1 hift
65 nurses(shift . Sleep(Korean sleep scale A), The shift workers showed significantly
workers 91, non-shift . . . . .
1 Son et al. workers 74) employed Fatigue(Questionnaire), lower sleep quality and health promoting
’ 2011)" ploy Depression(BDI), Health behavior, and higher fatigue than

in two university
hospitals

behaviors(Questionnaire)

non-shift workers.
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Author
(year)

Study population

Health outcome
(measurement)

Main results

12.

13.

14.

15.

16.

17.

18.

19.

Yun et al.

(2012)"

Kim et al.

(2013a)"

Kim et al.

(2014a)

Kim et al.

(2014b)"

Kim et al.

(2014c)’

Kim et al.

(2014d)

Koh et al.

(2014)"

Lee et al.

(2014)

113 non-shift nurses
and 265 shift nurses
who had been working
at one of five general
hospitals with over 200
sick-beds

207 nurses and nursing
assistants working at
one university hospital

84 women nurses in one
general hospital

851 nurses working at
one university hospital

161 nurses studying at
one cyber university.

19 nurses without lower
urinary tract symptoms
who worked rotational
shifts for an average
duration of 2 years

301 nurses and nurse
assistants in a referral
hospital.

243 hospital nurses of
three general hospitals

Mental health(SCL-90-R),
Health behaviors(Questionnaire)

Functional dyspepsia(FD) and
Irritable bowel syndrome(IBS)
(Korean version of bowel disease
questionnaires), Sleep(PSQI)

Headache(Visual Analog Scale,
Questionnaire),
Depression(BDI),

Sleep(Global Sleep Assessment
Questionnaire)

Gastrointestinal disorders
(Questionnaire)

Dietary behaviors and health
behaviors(Questionnaire)

Micturition Patterns(Overactive
Bladder Symptom Score)

Psychosocial alarms

(Rome IIT Psychosocial Alarm
Questionnaire), Irritable bowel

syndrome(IBS) and Functional
dyspepsia(FD)(Korean version

of Bowel Disease Questionnaire)

Health promoting behavior
(Health Promoting Lifestyle
Profile-IT)
Fatigue(Multidimensional
Fatigue Scale), Depression
(Center for Epidemiologic
Studies-Depression Scale)

For shift nurses’ mean total scores for
health promoting behaviors was
significantly lower than those for
non-shift nurses’

The prevalence of IBS in rotating shift
workers was higher than that in day
workers.

No significant difference in the
prevalence of FD was observed between
the two groups

Rotating shift group showed more
problems of headache, insomnia,
excessive daytime sleepiness, depression
and anxiety than daytime group.

frequency of gastrointestinal disorders in
shift workers was 1.881 times higher than
that of non-shift workers

Total score of dietary behaviors in shift
workers was significantly lower than that
in non-shift worker s.

In health-related behavior, a significant
difference in sleeping time was observed
between shift workers and non-shift
workers.

Female nurses working rotational shifts
had lower overall urine production and
had decreased urination frequency and
nocturia than female nurses working
regular shifts

Psychosocial alarms were more frequent
among rotating shift, and the prevalence
of both IBS and FD significantly
increased with psychosocial risk.

In health promoting behavior, shift nurses
had higher scores than it of non-shift
nurses.

The health promotion behavior predictors
of fatigue were spiritual growth and stress
management and the predictors of
depression were physical activity and
interpersonal relationship

http://www.kiha.kr
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Study population

Health outcome
(measurement)

Main results

No. Author
(year)
Lee et al.
20. 2016)°
Jung et al.
21 (2017)
Kwak et al.
22 (2017)
Suh
23. (2017)

934 female nurses
working at one
university hospital

50 shift nurses and 50
non-shift nurses in one
general hospital

23 shift-working and 25
daytime nurses in one
general hospital

30 nurses working in
one tertiary hospital.

Abdominal obesity
(Waist circumference)

Sleep(PSQI), Fatigue(Fatigue
Severity Scale), Neurocognitive
Function(computerized
neurocognitive function test)

Sleep(Actigraphy, sleep diary,
PSQI), psychosocial aspects
(Morningness-Eveningness
Questionnaire, The General
Health Questionnaire, CES-D,
STAI)

Stress(salivary cortisol,
Questionnaire), Anxiety
(State-Trait Anxiety Inventory)

20-29-year-old nurses exhibited an odds
ratio of 3.21(95 % CI: 1.29-7.98) for shift
work-associated obesity, although the
odds ratio for the 30-39-year-old nurses
was not statistically significant

Compared to non-shift nurses, shift
nurses had a significantly lower sleep
quality(p=.002) and higher
fatigue(p=.001) and achieved
significantly lower scores on verbal
memory(p=.001), processing speed
(p=-003), and reaction time(p=.018).

The shift-working nurses showed

significantly shorter total time in bed and
total sleep time, lower sleep efficiency,
and longer average awakening time than
those of daytime nurses in actigraphy.

Overall levels of salivary cortisol,
self-reported occupational stress, and
anxiety were higher in shift working
nurses than regular working nurses

" .
Confounder considered
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