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consequences that are attributed to it. Work shifts, especially night shifts,
lead to fatigue and consequent adverse effects on health, alertness, and
performance. This study aimed to investigate the effects of shift work and
mental workload on fatigue of intensive care unit (ICU) nurses.

Materials and Methods: This analytical and cross-sectional study was
performed on 144 ICU nurses in three hospitals of Shiraz. The subjects were
selected using the census sampling method. The Samn-Perelli Mental
Fatigue Scale and NASA Mental Workload Scale were completed for 2

weeks at the beginning and end of each shift.

Results: The results showed that the amount of mental fatigue and mental
workload were significantly associated with the type of work shifts (P<0.05).
Moreover, mental fatigue had a significant association with the average
hours of sleep during the last two weeks (r=-0.24, P<0.01), the average
mental fatigue and mental workload (P<0.01, r=0.25), lack of leisure time
(P<0.01, r=-0.22), and a regular exercise program (P <0.01, r =-0.3).
Conclusion: The mental workload and shift schedule affect the fatigue of
ICU nurses. However, there seem to be other factors that affect their fatigue.
Hence, further studies are needed to investigate the effect of lifestyle and
personal factors on fatigue.

Keywords: Fatigue; Intensive Care; Mental Workload; Nurse; Shift Work

Copyright © 2021 Journal of Occupational Hygiene Engineering. This is an open-access article distributed under the terms of the Creative
Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and
redistribute the material just in noncommercial usages, provided the original work is properly cite



http://creativecommons.org/licenses/by-nc/4.0/
mailto:zamanianz@sums.ac.ir
https://orcid.org/0000-0002-4652-8615
https://orcid.org/0000-0002-7671-4769
https://orcid.org/0000-0003-2462-2456

Be—FF :lonio NFer Ll o o,los A 0,99

d ). 10.52547/johe.8.2.44

Glad > Cllagy (wiigeo alxo

pgi dlio

039 STl yo iy o)l sliw g3 (Kiwd 9 (B3 (533U g 5w (wyp

T olile; 1583

To,50095 ol ¢

"ol (215 0 | o

Ol ol lpd (Kb pole olRadls cblage 0uSiils «glad > Clilage owdige 09,5 i)l ulis IS !
Ql)-i‘ ‘u‘)@‘ ‘Q‘)'?:; ;i..n).: ‘asl.c ol&iilo ‘wL\.e.\ saSisly “_;|4§).> wb.e; (eI oj)f ‘As“'?j;) ;.Mza' 5 6)150 (S g Y
Ol lyed ld (Sag pole olasls ccailagy oaSuils (glad > caiilags owaige 09,5 « Losils v

el ol Gled Gl (Sop psle oRaily cilagy oaSliily glad > oy swdige 05,8 (lile) 1) eteme e gl

zamanianz@sums.ac.ir

ouSs

5 okl lasaly 5l ploys g ctlage (23u 50 hsd e (owyp Cueal BB g allw
Sl Lilee 5 (Ss el 6,50 o5t 6, Cusi 09 o 00l S )] @ a5 Col 5 p il
205 6 5k g 5 Cug oy p Baa b pil> aallle 098 o0 8 Shes 5 (5 )ledign (o p egu
s ol oy Sl e slagisy Gl (S

e Gl o a0 05 Zedle (gla i b VFF alakio 5 Lo anlllas ol 0 1B 0R9 ) 9 350
5b 5 Samn-Perelli) SP 5  Kiws slo wliie 00 )S 8 1 (5 Loy (6 S digas & jg0dy 3l s
A8 JeeSS (6,5 cand o slol g lal jo aan ¥ Gae 4y Lol cwd 5,8

3,08 jlobe bl )l 6,5 slacans g55 b 2d )15 )b g c2d Siwd lie ol flis gl HEYLELR
S 5o Silen (1= /YF P<e /0 1) 4138 atan g0 b Olos Celus 5:Kls (s (izren (P<2 [ 0)
s g ==+ YV P/ 1) Cél b Slbgl 5l goas o pie T=+ Y0 (P</4 1) (20d 6,5 b 5 o
il Joliee L3 0d (Sos b (FF—+ /¥ (P< [0 )) glane 255, 4l

SOW AU RS TPRCNE [PRPITg Ly (Ko p 6yl Cugs aalyy g (383 ()5 )b 6y Az
i) 10 (6 i Slalllae Cal ¥ el JIS,8E ol (S 2 515 5,00 (Slelse sy 0 L5
05 plowl (S 0T 15 998 5 (T S b laie Julse il (o

SIS g g Cudl e 1 K )l p 1 03 )5 b igwalS B BTSlg

VAR NV F allie cdl 4o fu b
VRN VY callio b e dy g ,b

pole oSl lp a5 Behe (olod
ol Bgass Hlaes (S5

el (51 slogilly JSte (55 2ugs [0F] Wig o (Siusr
el Ohlesy gl 5 )1 3 Ses olotzl 5 (285 oo
LV-a] ol s e 55 (Sos b (65 Cugi wizren
S 8 bl gl 1) (Ses ale oYl
el jlosy 5 5l Cedls (sl g0z (g &S WS o
5 G eg 4 by Cldlas 5l g ke o [L‘l]
Ly ol oads Gy o alisie slooged 4y (Ko (Ko
Lo S5dlesmd pueille o (Kis Mann ais
ol a4 ols adn ) (3l e o5 5 loS 5l Samg e lg
9don ooliinl (Ko sl 5 GFllboe ajai 5l s
Lk Jels @ Jine gl 55 9 Shos Sl pue (Sws»
oley 5o begdld Ko 5 5 (L3 slegue;ls 5l (adl
old Sy gl Ko b Lo paizman [V Y] €l 610
S g Ssdiee sbml oy, Wiz ey (So b

fo

EVRY-N
b e gz oy 55 5 6,5y Ml
595 00 997 Sadlad 4z 2 Sl pess (el (Ll ol 8y
SRE Oy (Sao anel> [l] S 5 SNy b s
i 2 G g 5 (S palie ool B egian olity,
oo slagise o Sles Ko (b 51 IV] o) o 1) ande
Lo g 5 aain s oo ooy 5 St o2
Y 0590 oloys g Cudlage G 4 Juo ol 4y 1] (Sae i
D] ans s )3 gy e 1y Jlos 5l 59, Y90 5 ailj, sl
B 5o 5l Gl )l epleyd 9 Bl i gLl (e o
slapize hliwy o)ls 5L calize )5 lacugs 4 (5,500
O e wads b alezl slalaie il (5 pee 1o ol
SLISIEeE S [f] S8 18 (Soguyd 5 oyl (S
Wbzl Al (g By b glaasly Loolyen

Ol el Koo o by g onis i slacal

VFee Ll ¥ o Lo (A 090 «(glad yo Colilogy (owdigeo alxo


mailto:zamanianz@sums.ac.ir
https://orcid.org/0000-0002-4652-8615
https://orcid.org/0000-0002-7671-4769
https://orcid.org/0000-0003-2462-2456

Oty (o 5 (25 5L 9 5 Cugi (o) p

Slosige [V8] as sslenad (VAM gl 5 o le) TLX
21yl el (W) S el sladlen lojle Sludl sla g5
Sl 650 9 B b Gliee iz Sl (o IS A 9o
0aiadguly 8,8 JBaus 5 5,5 L olal 51 Sy coanl s
Coond 3 Ladd dafllas cpl jo 030 S b jeme il ol
Gl (gamiz caxls Ll o solaiwl aeb i p ol Jo
5 b o Sha o glej i (Seje b o i0d i oS
S eamagwly 0,8 asiw o0 ()15 L jo 1) (gaall
o kel ao B jho 5l ogs ()5 Lalyl el 1) o il
&S o5kl gazme wlul 1 (6,15 4L asl i (B30 s 00
oS 6B Lk as; Sl 5o el ools S e 4 saianialy
obj b s (YO B OY) ol (0 U YF) Lawgie (YO U +)
bl g 2l SB[V o] ssde sunail (000 b VP
ATy aeb iy 3,5 LT (e 5 0B ) Gl
IN] et os,s s

Solal Jl8le 5 5l eolal b anllas ol 51 Jol> (slaosls
dslie g Guond gl 0l Jdmisas s VY asels SPSS
soplivlon 5 b is daceg )0 )5 203 Ly (S
S9yiis pmal o o L Repeated Measure se5l 5l calises
it la T b S b5 s jslaids i oslic
5 4,bSy gl 5 JEwe 5 slagges] 51 S Sses
0uiiS Sty alge (e jlaiods 5 (g (Sinnrad (3905
s oslil (o (g8 5 905 5l rage (S

%)

Yef/A adllas cpl jo causes b ol gl o ke
JLe ¥Y B YE oy bgy o g 09,5 Qo yd (g yiiien a5 093 Jlu
Ao, OY/D g Jlw O/FOEFIY ol 3l 5,15 il (1 Skeo 09
s S o0 o3l 51 e iogy Jolis aus 9 570 ol 31 5]
el PIFF o8l Olss cele (Sl auilss Slows
Gl sl uSilin 5 A ol o o S ol eSiles
oy 1y adlllas Curez 3l duoyo AV 59 ole yo sl £Y
3o, AVIY Wogs 0,mxe ol 3l 51 s ,0 AY/D 4 wisls LSCis
FOIA axisls pgo Jad duo 0 YA g (pilucd & leass o 3
LUV PRI IRV o S PO [ GOV PRI B | VSRS
YEIV .oy opas oliwylon 5l duoys YAIY 5 bjgal,ué
YVI# 5 olacl § 520 ICU 5l oo 0 ¥V LCCU sy 5l oo o
Lo JHICU las e

5 A S Al g e (el ¥ oo 4 az s b
Sl 5 g el eSiln rimad 331 Lo 150 5 T
Sl 9 4B Y g el PITY s 5w ol 3l aalged, oo
g A NOYIEY LS5 3 6,5 adlal el g 0,515 el
Sy e Aole jo g5 (Kl 5 el YVIY

1Fer liwal oF o)lods (A 090 (glad yo Cublogy widgo alxo

IVY] o580 0aal poze by an SYsb

2 S gy by Sldllae )5 (K (S)b
G b a4 iy Glacadle iz ehiga oLl
Bl a5 ol o s ol el 0 oS dzgi pd
laoy 2 ol g odazmn plizes (Sud 5 (05 )8
5 e sl Jelss 5l (S (03 )8 L [\_\C] el i
axyd 5 ol ol CodeS (bl gl p IS
RN A1 RGO I U COMPRP SRS RCPREST R
4 W)l vy hlite Slieyl Jelse ohg slacadlye
Sape slp bl n QU5 5 5 Lol by Lol yen
Sy 5 paeias slp 1y U1 ol 5 N8 oo 3l L8 L
G L g 10 D] smo o als (ol sl Lyl ay
2 RS Lele lpieas )5 ug adip LS 3 1, e
S0 il gy Pl adlllas sl Ban 0, (o) (Sns
o2 OreR 9 (S (85 )5 b g bgrye Jalse
O Ghle p (S p (S8 S b lad o Jale siz il
el g slacadl e

pLyely

G ey (hile Spgody Ll addlhae )
Pl 5l Gl e calies Gl Lo 4w jlosg slacadl e
oy cadle A Ilug )l VP Jold ladiges 0l
OMSie 30,5 8 1l dalllan o (gl juo g, 4y a5 Widg
S jles alozjl aslllne )0 8,0 4y bled pas g (5,0 b wl>
O dadiged 03,5 CwaSy sl wivg adlas Sl zg>
CCU ol o jlos aw 50 30 S iie oh5 slocadl e
el s s 51 s sl U515 ICU g Slacl g 520 ICU
oa>Ls g Samn-Perelli 28 Sis ulide (S8l S0
asdllas cpl jo )5 150 olgeas NASA-TLX IS 23 L
A eolazwl

Jod 5l SYlg Jolds S5 500 sla Sy el
12 Sl 5 IS il s s ol Capndy o
Syl 51 5oty pliie (3555 5 o Sollab b ala,
Ll 3o 90l 50 Codgte iils g el

S 25 3551 j5lated; SP iad (Srs ulide ||
VU Gldgn al$) ) 5l glar o can Lubiie JB o ol 3l
o yleg 50 dal iy ol o ol oolainl (yad  Siws)
S oleen SlS ¥ B ) 0,8 e J1E s Sl e Sl
Db (S Vg bwgie (s F 5 0 whds (Sns
OB s, DAL o iSes 5 Gander adlas ;s [1V]
g 2lpr )bl (b (Sed a4 el ol Sl
A8 0l g (il ol e 5B 5 (sl

NASA- bty 5l 03 635 3L 2bs)l sk

A4



Ol g (qwsb (25 o

(o VFF olaw) osdaslllas dassl> [0 soliscoses sl psie ) Jouo

KW Sy B
YA/ \i2 e
M/ VYA S
av/o 2 s ;
ol Job consg
510 al Jobe
VAIA YY Il L |
O 5 55,8 sl
iy Ny 5o J 2) WP O
/¥ \f b
Y/A \i ol 398
¥/a v ()
04 AD @3l
olasiinl Consg
Va/f YA Sl
\EIY vf >k
YA \id 35l i
5 L
M1 VYA SBIEY ”
FOIA 55 RS ETAN
Yo Ys salpd g0 Oblows
Yay Y oy
YV o ccu
vY/8 Y lasl g 53 ICU o
\R1le Y Sssicu
Gis VEE colaws) ondadllas axels o b lbcares (o5 slo piie ¥ oo
03 9dx0 Hlbro Bl =il + Sl JOE L
YY-fY Ya+f/A (L) oo
Vo YA/ (4i3) welgd; oloj
€. FIEEEY /- (cels) Sl oo
oYY OIFOEEY (o) LS ails
YA ID FIVEY/A (L) o529 Lid o IS ails
Y-v- ALYIY ole ,o (5,5 olass
Yoo YYIYESYIA ol o g Lol el
4y . ¥ VOY/ESEY - A olo j3 5,5, wlels

S s )by e (K e S gla iy jo ol
osesl pll b Y Jgom) cuslas jlabine oM (g Lol L
P oS (Sus e ol eelre Repeated measure
S5 23 5l ol Lol el Jlobie caliss (sla s Lo

(F Jgoz) s lolins

fv

Cugs 5o cawgle s Cugs jo o8 8l Sis 5

Cog 40 g WD Cow 4 Lagie ool Cog )3 windS pac
L;u...o Oliwe Sglay 05 Byl Ceows 4y lavgie 5 SYeb
Sobire (g kel L 5l calizes slacug ,o I8 o b g sad
oles Repeated measure g5l b (F 5 ¥ Jslaz) o9

VFee Ll ¥ o Lo (A 090 «(glad yo Colilogy (owdigeo alxo



Oty (o 5 (25 5L 9 5 Cugi (o) p

oy (S b Gidu g g ole 40 il Gl olas wle (o
4 bgye I polie aSul 4 4z b (P>4/0) 3l bl
sherd bl (Jad g Sy S b lad o sl yusite ) (S0
Glp b e )T, el 5l aiols plas ed (Siws b

(O Jgaz) s ooliwl jlobie (slayuxite 00,5 jasiie

S L L God (Ss ols (i (Soron (905l @l

i g b Lyt el i Sils (P<-[+0 =+ /YD) md
F=-) célyd gl 5l oieo e (P<e/+) M=o [VF) asiS
I=-o YY) shie 35y asly onils 5 (P<e/od /VY
S el (Silos a5 g0 45 0l bl (P<- [+ )

alidee glo s oulal 5 03 )5 b g god Sd . Kle awslie Y Jouo

cag oy s5ICU  ICU
JUEER g0 Cug Cug P ccu . P

O i AP SYob las! Sl
wbd Kis OVTE[oF  FNVYE[Y  FVEF BVEF o) AFEN Ak osEN A
JS md b VANYESA SYSEVNY  SENEN VEAR-N o) YeER\S SUSORVD  SVIARVE /)

P<-/-0 ,s Repeated Measure ;g0

Alises gl lios lan ol 203 6,5 )Ly Jwd usi"“" Ol dslin :F Jgo

T Obwsloy lswylowy liwylowy
R o gl paf g o Cogh ) e . .. P
Yok il pE (pegas (Shjgel
AR RN OfE-/-0 A7A% SRR AN 2\’ XY AN A7 XY D SRR DR FE. /) INAE A O/ft-/-q ofe e
VAN 2YIFRNVNY YIS EVNY 2Vt /N YEIAE-/N ofe I2dA AT 20/7EN I8 Foxy/f <IN
P<./-0 ,> Repeated Measure ;5]
o (S (§looaiiS iy gl a3 G5, Sl 10 9o
P Std.Error B JR
Yy -l-F -y elate 28 Cudlad oals
VA ofee¥ oY JEgErS

LY] el b 40 conlie
2 G Sl o 5,9]cds by addllae opl o
5 Shen aslllas ,o .o cdly bls)l pepe (K b ol
3979 (Smod (03 (S g (6,5 Cugi Slas (o S
Ol 59, 45 Samaha asllas ;5 a5 J,o [¥Y] ezl
Pl ey (S b Jlo jo ()5 sl (g e ploxl
sy S ) o b s )by 4zl VY] as il
30 el il cads Sl am colul glagg, ol g ol (Jlgs
oo S b g aslal clele Kl oy ol asllas
M Laiignd S Slllhe laassl ais ol bls)
ols s ol Ken 5 Win Wood aslllas peizan [YY-Y2]
St s (aed G iz ohsn 5 St 5N
O Syl bl cl (Sos S5 Jole (n Fts
Ol 5 aS ols gy il jo 5 Cug g (peie (S
ol @l [YY] cl geonl a8 S0 50 aslllae b b L
el Sglate ol )Ken 5 JANSEN axllae glaazil b aslllae
o 3l iy Saags ol 3l s s wisle plas bl

1Fer liwal oF o)lods (A 090 (glad yo Cublogy widgo alxo

Adjusted R? = +y

O
e i pas g e (GYgb b Cugi oSS 4
VY Yeb g o cad loy Cae aizils |y ged Ss
ol 0 el £ pac cad g celn £ e cand el
Gl 5l 65 Galise slacugs 3l Jol> ad Siws
&l s lkvgn ol Fleteher asdllas jo .cusls lole gles
Al i Glcas b awlio o celu A 5l aS slacad
Job o pales 53 K0 Slalllas yo [V ] el iy el
S 5o Jelge dlez sl aian 50 55 celu g cald
Syl B o syl addllas o [AY ] s
adlas jo cils ol (SKws i g celo A 5l e
GOlS dasiine 50 Plas 55, i a5 Cowl oas o Ll INQre
5,55 A g8 loj taisd aus ol 8l 0gd o sl a5 o)l
OielisS b g 50 055 k> LI @ g9,8 ploj ol e
e adlIN T cadolen (Sogllolss (ul53 5 Ganlss Do
33t @V o 5o 55 6l Jb 5§l e g 5l anllas
S L 18,55 g Jelse 5l ols olas Carayon aslllas
Sy lp PS8y prala Gl len (LSO SL;

A



Ohed g (wsb (215 e

S5 A

9,5 abip gg g Jsb ol plis aalllas (0l 5) ol s
S p (Sl Collad (LB Geizmen g (25 ) )L
oeSlee 4z STl 550 o9 (slacal e idu ol
poe g (S Jooi 0l a8 ()5 Cugi 5l (SBL (Sas
Slgt oS AT Clls 02y ()8 asliy o el
RU TP CURCTRVRRECEANS ORI K CONES P PN SR
5 9y haad g (@3 5,15 L rals jshteds | 05V Sleladl
S aabp e 2k jshhieds ool 5yl uizeen
s pll 5 Ll slags Saslal 5| ol

o )Lal b3 3lge 4 3 oo polo aslllas lacysgama 5
il glatiid b o g )5l 0925 (50,8 slacglis S
2 S aalllas 0590 oLl Jlgym g, Ll pd g Cdlae 2o
O S o el 38 180 bt azeiyo 5 o)l 8ty
52 3P 0l e £95 Grizmed 092 B Kbyl oge
3385 Sl ()5 Cugi 4y b yo Slalllae )3 s Lo Jalse |
S oy addllas oyl

S8 g K

ey |y o3l o)l cwlils IS bbb 5l allie o)
(blagy oaSiils (glad > cublagy cwdige 4h; (gemmiily
S oBans sl oals a8 S 5l Sa pele oKl
S by el g gl e Gl e
5 S5 W3S e e ul o 4T iy la i
S e S0 ,08

2o ol

2,05 0525 adlis ;o (Lo AigS et Sy (e

W Sl Mo

S oolad g O Glasli sy Djgots Glmghy (]
ool 813 gly ¥l 4y JolS 2ol 5 Jlos b o ass
45 il Mol BT S 18 M oo g lasio
cal Coley (I lasdle g atils

OB A 95 o

gl 2l Lo 5 Olsle) o s el Juloigas 32
Y0) swsb alime e ilosls 6)5"&-‘?' Wawo,s Fr)
(20,0Y0) 5,5:855 ol s allin 5,15 (oo,

S colos
S AT gae ib bl s et (S psle olRils
Cnl ob; ‘5ILA u.:Lo.> U"‘ksf U"‘ )| YY-O

f4

S A ol Jdo el (Sae [V_\c] Sedee Sy oL,
sles aresls (o aslal i Ylam asl olas! L6 ol
3 @ adlol ay o sk ey g [YFcl Jlostaz o Lull 5
I slagaresls 1o asl syetus b g )31 &5 (590
el laline oS wans 5 4 SIS izl

slatug iy 4 ols plas adllas opl 5l Jol> gl
ol 23 b Ol (i pae g o e (SYob
U575 5 et sl L s sl 5 olecs b aals
yas g gee Sk g Cel 1V (Ysb g b cdnh dacand
L5 sed Loy jlas g3 asdlllas o Baulk wisg cels ¥
Sl b VY (2095 s )3 (Sons whans 2 oen (ole
Sesed 5 05 b Jele iz wisls i Slallas [YY]
0 bl 5 Wb oS was e 1F S cos 1) ol
S Jolds Jolge opl 0035 5,8 azgi 0,50 )57 51 51 08
b Je> slr JBsem v 4 (o yud bl by 4 jlo
Slaad emylmal g S st by Gl plralr
5 Old o ohlem dlaws wyoil olelu ccas (o )0 b il
oseil @l [YAY- ] ais it jo jo lojo 4 sl
L)l oye (Ko b (203 )5 )L ol Glis (e
e )5 L al aie Oldlhe jo )l lelas
Iyy ]l oge (S gloonsss oSy

5 Sl YL lganeils b ot ciylby (ol )liw
9 ool gan Sl (e allsg (pl i g plonl (S5
5 23 6 b Ol (ulply e (Rl (s
Llsyl YY) o8 wialss Syo 1) oo (Sas a0
Om bl og loline (god (S b Clgz ooy nKika
OIS 65 g Slalllas 5l gobj slaws o Clgs g (Sos
CadS g Hawler Sae Jeb wisls lis Sldlae .l s
Sl (o5 (S p 55 Jalse cn e 5 (S Sl
S oy 6 olime b)) Stan 903l ol [¥Y Y]
O Syl bl raizmen ol (las (Slawr collid
Slalllas 2ublo 3929 (o0 )5y g g 5 5 Caog 2o g (Kins
60,8 anli 1) (350 5l Cesegme 5 (Kies o bL)|
Ol el olite 3359 05 e slgiiy Miller [YF.vs]
@by JLad pln o1y 03 Joou g 998 o0 (Sojed anls
S 5 el s il S o5 Al
Sgagr el b Sl )0 lare (3359 «cnlpogdle 39d o
e osdise o (o7 AL g eyl JalS DlgS codS
WS (o8 (§ Ny (S Syl S g ye lags Lo
P slacudlad g plae (15,9 95 (o0 Sl aslllas (pl
el jelateds s )0 glpl plaea Wb (ge ) g
8 sy 9 428 390 g Gl sy 5o eje (i
Inls,s

VFee Ll ¥ o Lo (A 090 «(glad yo Colilogy (owdigeo alxo



Oty (o 5 (25 5L 9 5 Cugi (o) p

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Harrington JM. Health effects of shift work and extended
hours of work. Occup Environ Med. 2001;58(1):68-72. DOI:
10.1136/0em.58.1.68

Haus E, Smolensky M. Biological clocks and shift work:
circadian dysregulation and potential long-term effects.
Cancer Causes Control. 2006;17(4):489-500. PMID:
16596302 DOI: 10.1007/510552-005-9015-4

Batak T, Gvozdenovi¢ L, Bokan D, Bokan D. The impact of
nurses’ shift work on the fatigue level. South East Eur Health
Sci J. 2013;3(2):120-7.

de Cordova PB, Phibbs CS, Bartel AP, Stone PW. Twenty-
four/seven: a mixed- method systematic review of the off-
shift literature. J Adv Nurs. 2012;68(7):1454-68. PMID:
22905343 DOI: 10.1111/j.1365-2648.2012.05976.x

Esquirol Y, Bongard V, Mabile L, Jonnier B, Soulat JM,
Perret B. Shift work and metabolic syndrome: respective
impacts of job strain, physical activity, and dietary rhythms.
Chronobiol Int. 2009;26(3):544-59. PMID: 19360495 DOI:
10.1080/07420520902821176

Young G, Zavelina L, Hooper V. Assessment of workload
using NASA Task Load Index in perianesthesia nursing. J
Perianesth Nurs. 2008;23(2):102-10. PMID: 18362006 DOI:
10.1016/j.jopan.2008.01.008

Sharma A, Verma A, Malhotra D. Job performance and
chronic fatigue syndrome in nurses. Asian Soc Sci.
2010;6(12):167.

Barker LM, Nussbaum MA. Fatigue, performance and the
work environment: a survey of registered nurses. J Adv Nurs.
2011;67(6):1370-82. PMID: 21352271 DOI: 10.1111/j.1365-
2648.2010.05597.x

Silva AA, Rotenberg L, Fischer FM. Nursing work hours:
individual needs versus working conditions. Rev Saude
Publica. 2011;45(6):1117-26. PMID: 22124741 DOIl:
10.1590/s0034-89102011000600014

Fletcher A, Dawson D. Field-based validations of a work-
related fatigue model based on hours of work. Transport Res
Part F Traff Psychol Behav. 2001;4(1):75-88. DOI:
10.1016/S1369-8478(01)00015-8

Berger AM, Hobbs BB. Impact of shift work on the health
and safety of nurses and patients. Clin J Oncol Nurs. 2006;
10(4):465-71. PMID: 16927899 DOI: 10.1188/06.CJON.465-
471

Mann MB. Testimony: national aeronautics and space
administration hearing on pilot fatigue before the aviation sub
committee of the committee on transportation infrastructure.
Washington, D.C: United States House of Representatives;
1999.

Gander P, Hartley L, Powell D, Cabon P, Hitchcock E, Mills
A, et al. Fatigue risk management: organizational factors at
the regulatory and industry/company level. Accid
Anal Prev. 2011;43(2):573-90. PMID: 21130218 DOI:
10.1016/j.aap.2009.11.007

Baulk SD, Kandelaars KJ, Lamond N, Roach GD, Dawson
D, Fletcher A. Does variation in workload affect fatigue in a
regular 12- hour shift system? Sleep Biol Rhythms.
2007;5(1):74-7. DOI: 10.1111/].1479-8425.2006.00249.x
Carayon P, Girses AP. A human factors engineering
conceptual framework of nursing workload and patient safety
in intensive care units. Intensive Crit Care Nurs. 2005;21(5):
284-301. PMID: 16182125 DOI: 10.1016/j.iccn.2004.12.003
Grech MR, Neal A, Yeo G, Humphreys M, Smith S. An
examination of the relationship between workload and fatigue
within and across consecutive days of work: is the relationship
static or dynamic? J Occup Health Psychol. 2009;14(3):23-42.
PMID: 19586219 DOI: 10.1037/a0014952

Samn SW, Perelli LP. Estimating aircrew fatigue: a technique
with application to airlift operations. New York: School of
Aerospace Medicine Brooks Afb tx; 1982.

Gander PH, Mulrine HM, Berg MJ, Smith AAT, Signal TL,

1Fer liwal oF o)lods (A 090 (glad yo Cublogy widgo alxo

19.

20.

21

22.

23.

24.

25.

26.

217.

28.

29.

30.

31

32.

33.

34.

Wu LJ, et al. Effects of sleep/wake history and circadian
phase on proposed pilot fatigue safety performance
indicators. J Sleep Res. 2015;24(1):110-9. PMID: 25082509
DOI: 10.1111/jsr.12197

Hart SG, Staveland LE. Development of NASA-TLX (Task
Load Index): Results of empirical and theoretical research.
Adv  Psychol. 1988;52:139-83. DOI: 10.1016/S0166-
4115(08)62386-9

Trinkoff A, Geiger-Brown J, Brady B, Lipscomb J, Muntaner
C. How long and how much are nurses now working? Too
long, too much, and without enough rest between shifts, a
study finds. AJN Am J Nurs. 2006;106(4):60-71.

Ingre M, Kecklund G, Akerstedt T, Kecklund L. Variation in
sleepiness during early morning shifts: a mixed model
approach to an experimental field study of train drivers.
Chronobiol Int. 2004;21(6):973-90. PMID: 15646243 DOI.
10.1081/chi-200036895

Shen J, Botly LC, Chung SA, Gibbs AL, Sabanadzovic S,
Shapiro CM. Fatigue and shift work. J Sleep Res.
2006;15(1):1-5. DOI: 10.1111/j.1365-2869.2006.00493.x
Samaha E, Lal S, Samaha N, Wynahm J. Psychological,
lifestyle and coping contributors to chronic fatigue in shift-
worker nurses. J Adv Nurs. 2007;59(3):221-32. PMID:
17590207 DOI: 10.1111/j.1365-2648.2007.04338.x

Jansen N, Van Amelsvoort L, Kristensen T, Van den Brandt
P, Kant I. Work schedules and fatigue: a prospective cohort
study. Occup Environ Med. 2003;60(Suppl 1):i47-53. PMID:
12782747 DOI: 10.1136/0em.60.suppl_1.i47

Park J, Kim Y, Chung HK, Hisanaga N. Long working hours
and subjective fatigue symptoms. Ind Health. 2001;39(3):
250-4. PMID: 11500001 DOI: 10.2486/indhealth.39.250
Akerstedt T, Knutsson A, Westerholm P, Theorell T,
Alfredsson L, Kecklund G. Mental fatigue, work and sleep. J
Psychosom Res. 2004;57(5):427-33. PMID: 15581645 DOI:
10.1016/j.jpsychores.2003.12.001

Baulk SD, Fletcher A, Kandelaars K, Dawson D, Roach G. A
field study of sleep and fatigue in a regular rotating 12-h shift
system. Appl Ergon. 2009;40(4):694-8. PMID: 18675388
DOI: 10.1016/j.apergo.2008.06.003

Myny D, Van Goubergen D, Gobert M, Vanderwee K, Van
Hecke A, Defloor T. Non- direct patient care factors
influencing nursing workload: a review of the literature. J
Adv Nurs. 2011;67(10):2109-29. PMID: 21722164 DOI:
10.1111/j.1365-2648.2011.05689.x

Myny D, Van Hecke A, De Bacquer D, Verhaeghe S, Gobert
M, Defloor T, et al. Determining a set of measurable and
relevant factors affecting nursing workload in the acute
care hospital setting: a cross-sectional study. Int J
Nurs Stud. 2012;49(4):427-36. PMID: 22030021 DOI:
10.1016/j.ijnurstu.2011.10.005

Seago JA, Spetz J, Mitchell S. Nurse staffing and hospital
ownership in California. J Nurs Adm. 2004;34(5):228-37.
PMID: 15167419 DOI: 10.1097/00005110-200405000-
00006

Dorrian J, Baulk SD, Dawson D. Work hours, workload,
sleep and fatigue in Australian Rail Industry employees.
Appl Ergon. 2011;42(2):202-9. PMID: 20691425 DOI:
10.1016/j.apergo.2010.06.009

Kunert K, King ML, Kolkhorst FW. Fatigue and sleep quality in
nurses. J Psychosoc Nurs Ment Health Serv. 2007;45(8):30-7.
PMID: 17848042 DOI: 10.3928/02793695-20070801-07
Geiger-Brown J, Trinkoff A, Rogers VE. The impact of work
schedules, home, and work demands on self-reported sleep in
registered nurses. J Occup Environ Med. 2011;53(3):303-7.
PMID: 21346638 DOI: 10.1097/JOM.0b013e31820c3f87
Chen J, Davis KG, Daraiseh NM, Pan W, Davis LS. Fatigue
and recovery in 12- hour dayshift hospital nurses. J Nurs
Manag. 2013;22(2):593-603. 23607540 DOI:

PMID:
10.1111/jonm.12062

O


https://oem.bmj.com/content/58/1/68?fbclid=IwAR0XlHukYafa_TJnQu55XEVVqWALuOU3N5K6OvxJ-YJ0w6rXhKrEsJPRvmg&int_source=trendmd&int_medium=cpc&int_campaign=usage-042019
https://oem.bmj.com/content/58/1/68?fbclid=IwAR0XlHukYafa_TJnQu55XEVVqWALuOU3N5K6OvxJ-YJ0w6rXhKrEsJPRvmg&int_source=trendmd&int_medium=cpc&int_campaign=usage-042019
https://pubmed.ncbi.nlm.nih.gov/16596302/
https://pubmed.ncbi.nlm.nih.gov/16596302/
https://link.springer.com/article/10.1007%2Fs10552-005-9015-4
https://pubmed.ncbi.nlm.nih.gov/22905343/
https://pubmed.ncbi.nlm.nih.gov/22905343/
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2648.2012.05976.x
https://pubmed.ncbi.nlm.nih.gov/19360495/
https://www.tandfonline.com/doi/abs/10.1080/07420520902821176?journalCode=icbi20
https://www.tandfonline.com/doi/abs/10.1080/07420520902821176?journalCode=icbi20
https://pubmed.ncbi.nlm.nih.gov/18362006/
https://www.jopan.org/article/S1089-9472(08)00011-7/fulltext
https://www.jopan.org/article/S1089-9472(08)00011-7/fulltext
https://pubmed.ncbi.nlm.nih.gov/21352271/
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2648.2010.05597.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2648.2010.05597.x
https://pubmed.ncbi.nlm.nih.gov/22124741/
https://www.scielo.br/j/rsp/a/zDTfDqPg9tKBcgXHbVrMLLk/?lang=pt
https://www.scielo.br/j/rsp/a/zDTfDqPg9tKBcgXHbVrMLLk/?lang=pt
https://www.sciencedirect.com/science/article/abs/pii/S1369847801000158
https://www.sciencedirect.com/science/article/abs/pii/S1369847801000158
https://pubmed.ncbi.nlm.nih.gov/16927899/
https://cjon.ons.org/cjon/10/4/impact-shift-work-health-and-safety-nurses-and-patients
https://cjon.ons.org/cjon/10/4/impact-shift-work-health-and-safety-nurses-and-patients
https://pubmed.ncbi.nlm.nih.gov/21130218/
https://www.sciencedirect.com/science/article/abs/pii/S000145750900308X?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S000145750900308X?via%3Dihub
https://link.springer.com/article/10.1111/j.1479-8425.2006.00249.x
https://pubmed.ncbi.nlm.nih.gov/16182125/
https://www.sciencedirect.com/science/article/abs/pii/S0964339705000182?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/19586219/
https://doi.apa.org/doiLanding?doi=10.1037%2Fa0014952
https://pubmed.ncbi.nlm.nih.gov/25082509/
https://onlinelibrary.wiley.com/doi/10.1111/jsr.12197
https://www.sciencedirect.com/science/article/pii/S0166411508623869
https://www.sciencedirect.com/science/article/pii/S0166411508623869
https://pubmed.ncbi.nlm.nih.gov/15646243/
https://www.tandfonline.com/doi/abs/10.1081/CBI-200036895?journalCode=icbi20
https://www.tandfonline.com/doi/abs/10.1081/CBI-200036895?journalCode=icbi20
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1365-2869.2006.00493.x
https://pubmed.ncbi.nlm.nih.gov/17590207/
https://pubmed.ncbi.nlm.nih.gov/17590207/
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2648.2007.04338.x
https://pubmed.ncbi.nlm.nih.gov/12782747/
https://pubmed.ncbi.nlm.nih.gov/12782747/
https://oem.bmj.com/content/60/suppl_1/i47
https://pubmed.ncbi.nlm.nih.gov/11500001/
https://www.jstage.jst.go.jp/article/indhealth1963/39/3/39_3_250/_article
https://pubmed.ncbi.nlm.nih.gov/15581645/
https://www.sciencedirect.com/science/article/abs/pii/S0022399903006111?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0022399903006111?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/18675388/
https://www.sciencedirect.com/science/article/abs/pii/S0003687008001154?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/21722164/
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2648.2011.05689.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2648.2011.05689.x
https://pubmed.ncbi.nlm.nih.gov/22030021/
https://www.sciencedirect.com/science/article/abs/pii/S0020748911004020?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0020748911004020?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/15167419/
https://journals.lww.com/jonajournal/Abstract/2004/05000/Nurse_Staffing_and_Hospital_Ownership_in.6.aspx
https://journals.lww.com/jonajournal/Abstract/2004/05000/Nurse_Staffing_and_Hospital_Ownership_in.6.aspx
https://pubmed.ncbi.nlm.nih.gov/20691425/
https://www.sciencedirect.com/science/article/abs/pii/S0003687010000864?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0003687010000864?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/17848042/
https://journals.healio.com/doi/10.3928/02793695-20070801-07
https://pubmed.ncbi.nlm.nih.gov/21346638/
https://journals.lww.com/joem/Abstract/2011/03000/The_Impact_of_Work_Schedules,_Home,_and_Work.13.aspx
https://pubmed.ncbi.nlm.nih.gov/23607540/
https://onlinelibrary.wiley.com/doi/10.1111/jonm.12062
https://onlinelibrary.wiley.com/doi/10.1111/jonm.12062

