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Effect of oral glucose consumption

on cortisol level of night-work nurses
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Abstract
Aims: The stress of workplace and night shift is associated with changes in serum cortisol levels that can cause
physical and mental disorders in nurses. Considering the importance of nurse health and patient safety, this study
was conducted to evaluate the effect of oral glucose intake on cortisol levels in night-shift nurses.
Methods: In this experimental study done in 2011, 60 male nurses of two educational hospitals in Tehran were
selected by purposive sampling method and were divided into two groups. Cortisol and blood glucose
concentration were measured in both groups at 4 a.m. Afterward, the case group received 75gr of oral glucose
dissolved in 250ml of water in syrup form and the control group received just the same volume of water. Again
the blood glucose and cortisol concentrations were measured in both groups after an hour with glucometer and
ELISA test. Data were analyzed using Kolmogorov-Smirnov test, independent and paired T-test and Pearson
correlation test by SPSS 15 software.
Results: Plasma cortisol concentrations in both case and control groups reduced an hour after glucose intake.
Although cortisol levels were different in both groups after the intervention, the difference was not statistically
significant (p>0.05).
Conclusion: Although blood glucose level is effective on body cortisol secretion cycle, no significant
correlation exists between the intake of glucose-rich meals at the end of a night-shift and reduction of cortisol
concentrations.
Keywords: Glucose, Cortisol, Night-Shift Nurses

g o3lw 3 h.mahmoudi @bmsu.ac.ir Slis 45 L1 laclgs 3 pled . gdg00 (yoms 1 Jgime 08 g5
ANV wallie JBydy QIVIYY alliq c8ls


www.SID.ir

o|)lS.n.h5‘5;¢.n|W oA

sdos 53U JojiysS @by Gl o @b 2 Sl J ol
by oS Gl odd sanliio pudl llllas S 3 [VF YO] L)
ol alex 514" el Jigo Jg3ys8 i piolse » (lid olge
o) YA SFANY] 0y pb 1) lysngs S 51 5L pw slaes 5y lgi o0
— 5o Byt yoxe 42 it i 30 L (i Slge 5l 095
s 5 035 Loyl b )55k L33l el JUpl — sbgmen
IFY O ] simse inlS Ty JaiessS

P8 Sl g (ol drelr 3 ST Cul S5 4 )Y
Wpoj ) it LS ()l J 9 S (I ol o yre
ey J9issS gy (Shos ol plad S (gli 0asg b
el 48y g0 (hidghs

2 Sh S5 Bpan 13U () p il adlle jlBan cplply
D2 W end hliwy 3 s JojssS e

Y

Oy 31,88 s sl WA Lo 3 &S o yo5 dadlllae oyl 4o
Gge 2 oliolyy IR0 e site Gliwyleny 93 )5 JELS 350
.))19 9 ul}u)l «Su» P2 (e LS)‘fd"?‘"" 02’9)4f 9RCT Olalles
0903 09)5 93 4 Bolai anass wlaly 381 oyl 5 aslllas
s adllas 550 (cladiges . ad s (25 ¥+) dali g (a3 Y+ )
5 Sliwy audy 3 Ayl lld)lS 5 (Wl (G Sl
ol (imgg 439y (slajlime i3 Cilise (sla i > Jels
Sl 4 Ml pas iin )3 b ()8 Cug Sy Johs il
gy jl edlaul pas (Jloy s 13 u 035 Al K b uas
g Vo 5l S Ll g3 8 (Al 9 g W5 (le » e
e ] 15 St ol 3 sl 3 2 Sk 110 J YL
9

o Jols 31,5 900 le Ml byt 5l aodly (69155 (¢l
S p5Y b ealaisl gyld G pae dijl 5 ole 3 ()8l dluss
a0l Bl e ub g eaiSeS d by pled &S Canl
dalllas Bar 350 3> dalllan gg0d jl b 5 (S GMS] Al
& 9 obl OleMbl ppailoye walllas y> €8 1 (g6,lis
SlalST asbicols) pyb g Lad angs zyb )3 g debdl 5l Gl yuail
288 8l sl 5

SIU 0g o dtwled il yy 5l as” L8 Sialon a4y anes b 1l
sl oyl 3l e el S (sl A) sl il cus A cael
B Ol s yolaiods BMISES 5 e ¥ il )3 (om
e b A5 (g3 diged calilie Sl 8 e J935)0 9 09n
o35 4 ol a0 5 Jgoxe (S1igs 5515 0,5 VB

Aodo

S99 polde Cudlio il aoi¥ g (g)liwyy db s Clijg s 5l S
Sl (Soo ) cug glagkll Ll cunl 55 cug lilon 4
il amib hlen el 5 by oy gy @lySl
Pyl Jelse (ke 3l (S & ) g 09 el & Lo
odalio dlayly Cpen (0 [V ) ]l oads o o)l )8 e
2 8l e o )5 e ol o b S 45 Cul o
W) o5 sl olyon o Jo3sS o )3 (SlpeS b Ghlie
(B9ye — B SIS ((>gy SIS e olasilen o
Sloy — bl whow QU 5095 cul 3 1y <ol 9 (Sl
Ollllas )3 a8 Cawl (a0l SlySb pl [0 F F] a2 0 il5él
g 53 (Sloy g eem sl (z8ly 13 [V £l onis
J65oT = 5idgeem = po5oWbseen s 4 > (Jlyess Sl L
25l g ad n il OS5 50 & yoeie Bikos 5 Aitun oo (HPA)
by S apa & Wed oo (CRF) (19 555558 S pone Jale
o JgisS dly o5 o 3 A] msie Gl 1y Sy
(sl (gl oyl (line e0],3) ilisen (gla Shog 4y ¢yl
sl bl )Y Vo] o)l (S goite ()8 slacaus 4 3,8l
Byl lacasdse b dxalye 13 Jo35)s5 @by ggite 9 @y
L)l Sy oo 23S lyisdr 90y9m (I Bl oad sy
W OV] 25 )18 a2 g5 3)90 S Lazmo oyl 9 (>9) oyl
¥

By oy Sl U Al sgime slacaus & pl semg
s 3 1hySe ol 53 JgisysS gy Lol )l Jojss
a5 &S Cawl 03l i Sladllas 5 Wb oy ()8 slacans
Slpeis cpl [V D] 5,5 o e zalS p> Slais b (lad >
Eod aS bl e o Oled (665 s Judoay conl S
o 458 s L2l 5 [V 05 ond SslS pidakie i cesly
J5355595 @ Galidl g 008 9T oyl 42 ool S0 e
Cusbye 4 STy 53 Jois)sS pilidl a2 ST VAL b9
e syl jd o1 il 331 Lol 4] Cansl oo (6 ol 15 po yiaol
IV A asb andly oy il Wlgh o de Y gl ygody
ly 008 o 4852 ) INBI IS S8l o9 oylasyy calnlin
@by Sl o s (oye > logas 5 [VV] S o 25
ol bl po Saplio § Sotuus ¢ Sgoygn SIS g Jo5:5)5
logT ceods (gla5,) g Lais (gl (55 g, cpl 31YY Vo] M
—ilig slglojls plyde gow il aslraan Colos pilins
LYl leys

goly Sloans 1 0155 al31ao 5 530 Slap3lSe 55T 425
oesuie Lol VY] Shads  slolids JolS jobay lus! 55y yiul
Ol 9 P 0385 diled oy ¢ i dile ol ygiS s oS ol 0ns

PR 5l o) o led IF 0599 ol b alzxo


www.SID.ir

0% B ol y J9iwi 95 el 2 (Shgs TS Syas U

g > dme OS] (g lal blod I caldlie 5l sny 09,5 95 (55
33l 09,5 > aldlio Sl g (98 A8 i o tme
S g AB 5 dali 05,5 0 Lol wcdl Lilidl Jloyg as b

(Y Jods) cuilas gyl gize

51 oalizal b aals 5 a5l 05,8 Sl S0 (slopite duglis (¥ Jgua

[ploe Bt Siles) Jitane T 905l
; —og,5
@Mj L ose)! 9;
Sldx | ya
XYY YS[YEVIVA YY/AYERV/AY (JW) cymw
SIVYA AVE/AVESIAD  AYE/YYERD/YS (o sil) 0B
SIVVA - VAIYVERAY  YY/EeEVIVA (p,55L8) o339

XYY YFIOSEYIND  YYIAVEYIA+  (myeyie  p,Ssls) BMI
VYA ONVINVEAS. N AYRYY . (Jlo) 415 atslw
JEAY NOvEYEE WYEDOY  sle 4 (6,5 dluad

3 des 5 B (5l iowd 13 p 5 ) o9 45 il Sike aumlie (1 Jguta
J.a...wo T d)Loi O}a)’j u"l""‘ﬁ s 9 O}a)'j aj)f 93 5 FICSRVS

o a5 . r b9,
ot ;o ooals ol
Sl s 2151 lals yo

DYV —efpes AA/FYEVIVY QAF/YVEY /Y dldlne 5 Jud

<oy VIAY AF/AVES/AR AYAOYEY /¥ ad e 5l any

2 b s oseil 095 3 b Allis I 5 g8 clale plies
chle (1SShe om gty Jl3 (anb 039050 > daliiog S
229 (5gine MBI (ylel blod 5l 09,5 93 oy g5
ki g o905l 09,5 93y > wldlie Sl dsye > iy
9095 2 3 35 Syl oyl adl o 8L nlS Jgj5ys8 clale
{F Jsi) 295 jbsine gl Blod 3105 93

A (BlLbanen glajpiie o ()b ne (Siurer SgSgn
(b Camdg g (o N2 o IS il (S 0395 eSS
s 8l G JgjeyeS g L

& y
P b oy jd a0 (Ui 3uizs oyl 5l ol pols
b ewigdioo )l o ¥ sl 3 lijlon 53 ailid ()5 cted
s Bl (St 35S ian | o sl s el
1 o oS e Lanls ol bl Ll asily inlS Ll
0 )iy (Sloj ol plod 1 45) sl 09,5 1> ob g (igel 09,8
Blod §1 48 sl 0308l 31 (103,55 G pne STyss 55515 s
g 555 aalllae &8 el Jloyd opl (P> ) Cand > sne (o]
9)49) (ilslyd (6518 Lyl b aS” (gal,8] )3 cunl ool ol ]S
03,5 Iy Jl3Bl 930 0Byl Sl Jg35ye8 clale i

Ir J Military Medicine Vol. 14, No. 1, Spring 2012

T;m‘@oawu%»@wwmébaﬁsmw
3y90 81 51y Jo3sS 9 Gon A5 Olie xSl sl
b oo A8 olie (oS03lul [Ye] A a8 )5 o8 dged calllas
95 50 3l dm aloB (LT BioNim) yiegS g5 ol I odliu
Jojings clale 585 (g50jluil sl ol plosl (g5 diged Cugi
Ol Slowsdly 5 05 S5y 5o i 0 ot 3 Lzl (5 digad cpp
2 J538555 SxSe )l 5 adiges aen JolS” gslean b5 05 L
aed (6yglaen | dn i (6,055 5,5 e dn)d Yo ate (glod
9040 2yl )28 ol I (g3 (Slowdly (sladiges Il dadiges
pro JoiingS Cllé Lo (o g 45 02l 41,3 561 slod 1
b ol polats] slaginl (5 Soiluil s (wlsiaslyndl) g, aliwsgay
DiaPlus Inc. Cortisol Elisa) 5l pasis o jl eslazl
Ol S jguas b g oLl panass olKdlejl )3 (saoxie YL
A bl oSt it

Sl g 4555 3,90 SPSS 1S g5l 1580 5 5 oolizasl b lnazsly
033l 3l (S laodly @i 0575 gy sl KBS )5 ()Ll
dulie gly b odlitul (8o ol —8g,59alsS (gldigai ST
@y g e T (o)Ll g0l 1 eog 8 93 5 LapySilea M
oalitilh 295 T (yge3l 3l 09,8 y2 )3 o Silo B duylio
P SES 903 (slopiite @ 0970 oy polaieds (pimen A
2853158 oolitd 350 Jitus T 5 (5 pgdone 9011 09,5 53 5o
dluly 9 S5 903 (sl juite (Siuod (o) yslaiods olid
5 03zl gy (Siad (13031 5

o35 Sy Sg03 (slaseitia o 5 3llao o6 i nslin () S

2ald 5 ool
Coddre  dop s soy s | yotia
W VEY VY bl Cymd

Yy
AER B 171

v
YWYV SN 0

.I¥¥ Yoo Yy SN Y el OMaass
o
v

sIv Y \EIY
IN VANV 2707

¥y
220 AN S 1 ) S PR PVRERN FEE W

=W

Al 5 905l 09,5 93 55 (ke Kdl)S 03 (sl it duglie
53l eg)S 63 o g Ak sanliie (g lol I3 me M) Wi sSen
(¥ 5 Jgle) 539 e Lyt (S liicumer Sluogad

ol e s 53 09)5 93 o 3 s Sl LS ()8 48 (il
3 B sals g gl 09,5 93 3 (53 4B Silee e g Bl )8
A8 W Sho o &S (Jbyd i 0000 (gl me VS i lis


www.SID.ir

5 (VO] phlen o LS clajinggy o o G5 e duy o0
O Ml 0us 0, L] OT G [¥F] o )\Ken o RSN (eomon
3,8l i glds 4y bgy yo o )5 Clalllas b jsls asllles ol

Al dalllas 350

OhKed 9 (5 ol (s #+
L ohSen 5 sl o) o ) (55505 adllas > [YY] o
P2 BCes oj ohliwy ) 95558 aeloV¥ @l & )ned (o) 2
Ol ey JoieinsS clale oS Wil S (0155 Ll cadnd
ity [+ ] cadd a8l Ll oy cpl o g alSowe

L3 g (903l 09,5 93 (et 5 09,5 o 53 aldlia Sl g L8 (2> 3 p3S9,5es) JoiessS cile :Slis alis (F Joaa

&1 e t @A,y Rk MBI dBlse jlun EVES RV B Log,F—dls 5o
VPP VAR v VAVEAISD W/BALFIVA VE/FVAV/VA 095!
oy his ¥4 Y/ V[0 AR A VY/FYEA/Y - b

<[yaaEE AR oA 22l g 9031 295 93 48

Gub Jl alks Gbedd b )l (e 5 0085y oyl
390 S5m0l g 4l sy Sl 5l Glojen odli]
2y 8 b))

& 5 o

2 Js3)s5 @iy 2 p o ol e waw o plagg b
P I A5 (A S 0aeg Bpan o Lol sl S90 o
pro Jojinss clle (ials 5 (il ald cand S oLl
Wl Jozpss clale (als' 5 5,8 2929 (5)bine LS|
2 (65590 bYWl o s (glanl o )il ae S b
A5l 4zl S 45 1

Gliwy Sloss flpde wdlas 3j50 sl lisles p i
Pl 3 & Sl je &l g j9m0 9 (Mg Gl daglin)lon

w1y b8 5 St LS widges (g5 Iyl Limgdy o)

&be
1- Peate 1. Strategies for coping with shift work. Nurs Stand.
2007;22(4):42-5.
2- McVicar A. Workplace stress in nursing: A literature
review. J Adv Nurs. 2003;44:633-42.
3- Thomas C, Hertzman C, Power C. Night work, long
working hours, psychosocial work stress and cortisol secretion
inmid-life: Evidence from British birth cohort. Occup Environ
Med. 2009;66(12):824-31.
4- Chrousos GP, Kaltsas G, George Fink. Cardiovascular
disease, stress and encyclopedia of stress. New York:
Academic Press; 2007.
5- Fischer JE, Calame A, Dettling AC, Zeier H, Fanconi S.
Experience and endocrine stress responses in neonatal and
pediatric critical care nurses and physicians. Crit Care Med.
2000;28(9):3281-8.
6- Suzuki K, Ohida T, Kaneita Y, Yokoyama E, Miyake T,
Harano S, et al. Mental health status, shift work and
occupational accidents among hospital nurses in Japan. Occup
Health. 2004;46(6):448-54.

OHSer g oty Gimeh A Cul Cpl (S dgr HB aSS
ool 04 odaliis [YO] ) 5 juianls dalllas yirads o [V ]
e ORIl (639950 b b Sl (SThgs S oIS B puae oS
ol vl il Jlosa |y b 33155 e g8 cdale
O S5 claleds plagg b yole (iagh oS cul Jls
Shes S5 )5 VOdipas j| gy 903l 09,5 e sy
LAl b (P</+ ) o Bl Ll (gl ine oy
Bl alS 18LS 09,5 > (e 909, (nl 13 Lol Jo35 )98
Othpro Joiings clale gaw Gl (bl (pen o
9 9 oz Bl 5 Bl pas o amd e (LS Gl
Do ool S plgied o Sls S Glacug b gl
Clgd 300 o 45 5 4095 oy el Llg o el o arslis
clble gals' b ol oYM oyl ol (Sao g 358 ()l g
anlol5 S 5 [15 ] 18 olyas 2 lSeso oy 555
£S5 gl dago hlSan g rs5TS dlllns b guuan dlllas ol gl
Sy Oygod & hliy @) sbcuind & Cwl ppe
o> JoiinsS @hy &z &5 dpde el oplyee ploxl
Cundy p oollaol @lgl Wlg o aojlyy o aS de Slpss

Do A ] asb awsh oy Sl g oo codl
bl gj Sl oo J 7S 09,5 3929 9 adlllac 3,90 45905 o> 422 5]
bl 395 Gguces Glpl iliwy dnel> 3 (225 gy cnl &g
I3l sl 5 cad Gl 0088 )3 oyl o (o) 2 S%e]
pisy S Bpas G miee bli)l culgio (slacl sy
05,5 ol 00883 Loyl o L 1) S5 51 )L S 2132
Olfse pol> s sladil & dog b amd 8 SIS 550
Ao > gl odes SThe p 0gMle & dgad (5SS (i
U izman 5 JoiisS 5 ooyl b ladye g &l iy pulats
S b ol J3ys8 clale (alS SIS pidbio o]
B 6 e 6503 BV Slgi e e sl 5 (pad)l |l
Ollllae 3 dgui o Mgiiig (bl ey aBl atib Syes
g plas b OIe 6,5 laads coun] wlis

PR 5l o) o le IF 0598 ol b alzo


www.SID.ir

PV SBed gyl Jo5eseS e 32 (Shgs F9lS B pao 55U

night-shift healthcare workers. Occup Environ Med.
2010;67(1):54-7.

23- Nasrabadi AN, Seif H, Latifi M, Rasoolzadeh N, Emami
A. Night shift work experiences among Iranian nurses: A
qualitative study. Int Nurs Rev. 2009;56(4):498-503.

24- Kudielka BM, Hellhammer DH, Wust S. Why do we
respond so differently? Reviewing determinants of human
salivary cortisol responses to challenge.
Psychoneuroendocrinology. 2009;34(1):2-18.

25- Keenan DM, Roelfsema F, Carroll BJ, Iranmanesh4 A,
Veldhuis JD. Sex defines the age dependence of endogenous
ACTH-cortisol dose responsiveness. Am J Physiol Regul
Integr Comp Physiol. 2009;297(2):515-23.

26- Kudielka BM, Kirschbaum C. Awakening cortisol
responses are influenced by health status and awakening
time but not by menstrual cycle phase.
Psychoneuroendocrinology. 2001;28(1):35-47.

27- Stimson RH, Johnstone AM, Homer NZ, Wake DJ,
Morton NM, Andrew R, et al. Dietary macronutrient content
alters cortisol metabolism independently of body weight
changes in obese men. J Clin Endocrinol Metabol.
2007;92(11):4480-4.

28- Tomiyama AJ, Mann T, Vinas D, Hunger JM, Dejager J,
Taylor SE. Low calorie dieting increases cortisol. Psychosom
Med. 2010;72(4):357-64.

29- Groschl M, Knerr I, Topf HG, Schmid P, Rascher W, Rauh
M. Endocrine responses to the oral ingestion of a physiological
dose of essential amino acids in humans. J Endocrinol.
2003;179(2):237-44.

30- Markus R, Panhuysen G, Tuiten A, Koppeschaar H.
Effects of food on cortisol and mood in vulnerable subject
under controllable and uncontrollable stress. Physiol Behav.
2000;70(3-4):333-42.

31- Bird SP, Tarpenning KM, Marino FE. Effects of liquid
carbohydrate/essential amino acid ingestion onacute hormonal
response during a single bout of resistance exercise in
untrained men. Nutrition. 2006;22(4):367-75.

32-Reynolds RM, Syddall HE, Walker BR, Wood PJ, Phillips
DLI. Predicting cardiovascular risk factors from plasma cortisol
measured during oral glucose tolerance tests. Metabolism.
2003;52(5):524-7.

33- Kunz-Ebrecht SR, Kirschbaum C, Steptoe A. Work stress,
socioeconomic status and neuroendocrine activation over the
working day. Soc Sci Med. 2004;58(8):1523-30.

34- Therrien F, Drapeau V, Lupien SJ, Beaulieu S, Dore J,
Tremblay A, et al. Awakening cortisol response in relation to
psychosocial profiles and eating behaviors. Physiol Behav.
2008;93(1-2):282-8.

35- Clemens K, Esperanza G, Rohleder N, Gessner C. Effects
of fasting and glucose load on free cortisol responses to stress
and nicotine. Clin Endocrinol Metabol. 1997;82(4):1101-5.
36- Dahlgren A, Akerstedt T, Kecklund G. Individual
differences in the diurnal cortisol response to stress.
Chronobiol Int. 2004;21(6):913-22.

Ir J Military Medicine Vol. 14, No. 1, Spring 2012

7- Ardekani ZZ, Kakooei H, Ayattollahi SM, Choobineh A,
Seraji GN. Prevalence of mental disorders among shift work
hospital nurses in Shiraz, Iran. Pak J Biol Sci.
2008;11(12):1605-9.

8- Tseng T, losif AM, Seritan AL. Stress effects: A study of
salivary cortisol levels in third-year medical students. Stress
Health. 2010;27(5):436-40.

9- Guyton AC, Hall JE. Textbook of medical physiology. 11"
ed. United Kingdom: Saunders Publication; 2006.

10- Kakouei H, Ardakani ZZ, Karimian SM, Elahi MTA.
Twenty four hours circadian cortisol profile in shift work
nurses. Armaghan Danesh J. 2009;14(1):47-56. [Persian]

11- Matalka KZ. Neuroendocrine and cytokines-induced
responses to minutes, hours and days of mental stress. Neuro
Endocrinol Lett. 2003;24(5):283-92.

12- Fukuda S, Morimoto K. Lifestyle, stress and cortisol
response. Environ Health Prev Med. 2001;6(1):15-21.

13- Zefferino R, Facciorusso A, Lasalvia M, Narciso M,
Nuzzaco A, Lucchini R, et al. Salivary markers of work stress
in an emergency team of urban police. G Ital Med Lav Erg.
2006;28(4):472-7.

14- Fukuda S, Morimoto K. Lifestyle, stress and cortisol
response: Mental stress. Environ Health Prev Med.
2001;6(1):9-14.

15- Costa G, Ghirlanda G, Tarondi G, Minors D, Waterhouse
J. Evaluation of a rapidly rotating shift system for tolerance of
nurses to night work. Int Arch Occup Environ Health.
1994;65(5):305-11.

16- Cauter EV, Polonsky KS, Scheen AJ. Roles of circadian
rhythmicity and sleep in human glucose regulation. Endocrin
Rev. 1997;18(5):716-38.

17- Soleimany M, Ziba FN, Kermani A, Hosseini F.
Comparison of sleep quality in two groups of nurses with and
without rotation work shift hours. Iran J Nurs. 2007;20(49):29-
38. [Persian]

18- Chen CLH, Willis BA, Mooney L, Ong GK, Lim CN,
Lowe SL, et al. Cortisol response to individualized graded
insulin infusions: A reproducible biomarker for CNS
compounds inhibiting HPA activation. Br J Clin Pharmacol.
2010;70(6):886-94.

19- Kudielka BM, Wust S. Human models in acute and
chronic stress: Assessing determinants of individual
hypothalamus-pituitary-adrenal axis activity and reactivity. J
Stress. 2010;13(1):1-14.

20- Reynolds RM, Walker BR, Syddall HE, Whorwood CB,
Wood PJ, Phillips DI. Elevated plasma cortisol in glucose-
intolerant men: Differences in responses to glucose and
habituation to venepuncture. J Clinical Endocrinol Metab.
2001;86(3):1149-53.

21- La Pine MP, Malcomson FN, Torrance JM, Marsh NV.
Night shift: Can a homeopathic remedy alleviate shift lag?
Dimens Crit Care Nurs. 2006;25(3):130-6.

22- Pietroiusti A, Neri A, Somma G, Coppeta L, lavicoli I,
Bergamaschi A, et al. Incidence of metabolic syndrome among


www.SID.ir

