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Abstract

Background: Simulation has become more
popular for teaching patient care, since it is easier and
more effective. It helps the students increase their
skills, reduce their stress and build their confidence
when applying this experience to treat real patients.
Objective: To compare between theoretical teaching
with simulation and theoretical teaching only for
hypotensive management during general anesthesia
Methods: 19 nurse anesthetist students were divided
using prospective randomized design with repeated
measurement into 2 groups, group 1 “sim before” and
group 2 “sim after”. With the following sequential
weekly activities. At the beginning both groups
took the pretest MCQ, then received a lecture about
hypotensive management during general anesthesia
andpretestsimulationto getbaselinescores. “sim before”
group received the simulation training while “sim

after” group did not. At the 4™ week both groups did

the midtest simulation after that “sim after” group
received the simulation training. At the 8" week both
groups did the posttest simulation and posttest MCQ.
Results: Pretest scores were not statistically significant
difference between two groups. Midtest scores of “‘sim
before” group and posttest scores of group sim after
were higher than pretest, with statistical significance.
Posttest scores of “sim before” group was higher
than “sim after” group, with statistical significance.
Pretest MCQ and posttest MCQ were no statistically
significant scores between both groups. Conclusion:
Theoretical teaching and simulation teaching method
had higher scores than theoretical teaching only in

hypotensive management during general anesthesia.
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Table 1. Demographic data

“sim before” group “sim after” group
P value
(n=8) (n=9)
Age : median (Interquatile range) (yr) 28 (4) 29 (4)
Sex : female (n/ %) 6/75 8/88.9
Nursing experience (yr) 49+24 6.8+3.2 0.194
Table 2. Simulation scores compare between “sim before” and “sim after” group
“sim before” group
“sim after” group (n=9)
(n=8) 95% CI P value
Mean £+ SD
Mean = SD
pretest sim (100) 40+ 12 41.8+7.5 -8.43t0 11.98 0.716
midtest sim (100) 81.5+10.8 51 +18.3 -46.33 to -14.67 0.0009*
posttest sim (100) 91.6+54 84.4+6.5 -13.40 to -0.95 0.026*
*P value < 0.05
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Figure 2 Simulation scores compare between “sim before” and “sim after” group and compare pretest,

midtest, and posttest

Pvalue=0.716 P value = 0.0009* P value =0.026*
1 I 1
100 - : i L
. — | { d
B sim before
60
O sim after
“ ;
20 | *P value < 0.05
0
pretest sim midtest sim posttest sim

Table 3. MCQ scores compare between “sim before” and “sim after” group

“sim before” group .
“sim after” group (n=9)

(n=8) 95% CI P value
Mean = SD
Mean = SD
pretest MCQ (10) 59+1.8 6.1+23 -1.93 t0 2.40 0.819
posttest MCQ (10) 8.4+0.5 89+0.9 -0.28 to 1.30 0.186

Figure 3 MCQ scores compare between “sim before” and “sim after” group

P value =0.819 P value = 0.186
10

B sim before

Q sim after

pretest MCQ posttest MCQ

Volume 42 Number 4 October - December 2016 Thai Journal of Anesthesiology 273

_17-0153(267-278)6 P2.indd 273 3/2/60 BE 3:16 PM



HANSANEINU AT U UNATO MR 1TA
Y 7o @ ~ a va 9
AganUMIlTIaeInaINaiTeun A lagly
ADUMTAT1009NUIT midtest sim TUNGY sim
Y
before 118 posttest sim 11 QU sim after UUWINAN
9
AZUUUNATOUNDUMIITEY (pretest sim) YOING
doanguesNTsdAYN19aDn Awaaslugln 2
HAZMINN 2 vuzNazuuudoulIie vauTou
Y
MANGBA (postiest MCQ) oanaapIngulaifinau
HANANNY Aaaalugla 3 azmsnn 3
A =~ ~ Aa ova Y
wenlFeumevazuuunagounailfiaale

4
Jo (% 1 1
ﬁmumimmaawmmﬁmﬂqu NUIT ASHUU

4
oo % . .
NAADUAIIADIUNTAI 91009919 midtest sim 1AL
9
posttest sim UBINEN sim before HUNALLUUINAN
NGW sim after 98NN YNNADA
HAMSANYINNUUUER U NBY LI NN
1 [ Aa wvAa 4
Founangufswnunalfiaaieaniunisal
o =) = % = = 1 =
$1a03 nl3sumeuiu msiFeunaNgERes1uAe)
" Y Y Av 09: Y ] Y
WUNADTWIVeTInNe T azuuiudsun
y ] oo ]
uazINNge NMIEeUMEADIUMIITI0IANT
msiFeunangufodiuded lunniade awdas
Tuarsan 4

Table 4. The results of the theoretical learning with simulation compared to the theoretical study only

v Y a
Havemsvszdiv

< Y a < Y
HUABINNGA HUAIYNIN

au (Fovaz) Ay (Fovaz)

mioudeanumsainasuilimuinnuiulalunmsquadiheiiinnzanudu 11 (64.70) 6 (35.30)
1AARIINNIINIEIUNANG B0 1IRY)

~ Y] do ° Y1 v H an o PR Aa
msieusrsaniumssisassilinud laduaeuismsgquasnudieniinig 10 (58.82) 7(41.18)
anusudeadldaniimsisounanguiediunen

= Y oo ) Y 9 Y 1 =
miseudreaorumaiiassiliiuudluilywimmzmildaniimsseunia 9 (52.90) 8 (47.06)
LHRERMEL

~ oo I 1 = l a
msiBeudreamumssinasuiaulainiimsieunmanguiediufen 11 (64.70) 6 (35.30)
mM3soudlsanumisinasnszqulinivennsouunnniimsGouniangug 11 (64.70) 6 (35.30)
2819187
MusnnGoudeamumMIaiias NN MG oudiemanguiodia@od 13 (76.47) 4(23.53)
' =} =3 = k4 oo ' ~ = l =
mudianuianelslumsGeudisanumsaliiasunnnNMsFeuNANgEe1Re) 16 (94.12) 1(5.88)

a d

JV1IM
HANTANEINUIIAZUUUNATOUUDING U

oo '
FOUAADIUNTAI$1ADININANALUUUNAT DU
nouisoueeelod AN NaDA FeaoAnanIny
MIANBIVY Yeung J tazaniz’ ANYINTAOUAY
o =~ 19 = oo

aoumsainaeulSeuieuiubiizoumsaiiiae

9 Y
TumsdoumsmoHuALTNIUGY (Advanced life

274 JanYryans

_17-0153(267-278)6 P2.indd 274

1 o 1
support; ALS) 1#1ALAINTNIIMISUNNG WU
Y d o o 9
Msaeualeaa Ui t1aeirlimsiaduy
Wulf1ddenazinalsansama mvvinyely
Mt Iiannsvedisou aanuAIoavnin
Ugiamssne saudeiliinaanuiulelums

@ P d a g3 A @
iﬂHTQﬂﬁﬂﬁluﬁi‘lﬂmﬁm%iﬁ' LHBNITNNITTINHN

UR 42 aluR 4 ganAu - SUdAU 2559

3/2/60 BE 3:16 PM



[ Y
AMzRNRUNINATUIEHI 1NN Rz Tuaw

9 =2 A o A 9 2 o ] dy A A A
Jan NdnvauznadienaafumIreuAuTN Ao
Y
FUNDYU MITNVITANVFUFOU HBAIINIZABI]
anuiuazanuamsalumsiiiaoms dedeq
o e NUTIBIMAD MITza Ui IYAAINTOU
2
° a wa do v
AlinsAnlidluaoiunsaidraeaiu ldwa
= 1 = =aS A 1 = 1 = %
AN MITIUMAN B NEI081UA IFURALINY
4 o [ o
Park CS ttagal’ FOMmMsAnyIMssnyIaoTUmIal
a U Y o P =
anulusgrindinisszivanugan Aene
hypoxia (310 bronchospasm, endobronchial intubation
1A circuit leak) 1132 hypotension (310 hypovolemia,
. . . . . o 4
medication error L8¢ myocardial ischemia) NULNNY
o v a o aAa us/} dd’ 1 ogj
UszdinuaumMdyaImesudn 1 tagnuImna
711 hypoxia 1ag hypotension nguilAsuMIGou
Aean UM Il 9IaRIRUIAZLUUNINAIN
4 v
INMIANEIATIHNDIT WaN1INATaUNIA
ava o ~ A o sa 1 .
Ugiiansan 3 edarin 8 voangqu sim before
Ay Yo ~ v 7o ' ~
alasumsiSeudleaarumsaidiassneuiinguuy
WINNNNGY sim after LazLNANNLOINLTBd ARy
NADA (95% CI-13.40 t0 -0.95 118 P value 0.026)
9
I~ 1 7o % 1
waaaliifiui msBeulasanumsaisiaoddiaua
Q' o 5 ] 4
Sudu aunsamIngsouddimedilszaunisol
Tumsinudihonnzanmuniianuduidead
Tusgnielinmssziuanuianuuumainnou
=1 1] PR 4
nanvansnlumsquasnudileluaaiumsal
o Y <3 v VoA nm Yo ~ 9
traedladuaziiininguiluldsumsisoudae
Y [l
anumsaiiansfuady daauvauinginan
A
A va 7o @
msiFeumaliadiedoiumsaisiaodlivunoy
d' [ = = a wvAa oy =
puuuRuAFaY samdamsinlias1dlaglud
AUIATEA HTONAINITINAANUAANAIANTD

a A a A Y YA a
Nm’ﬁﬂ@]ﬂ[ﬂﬂlﬂ%iﬂ ﬁﬁJﬁﬂﬁ’fﬂﬁmiﬂulﬂﬂﬂ’ﬂM

U

o

9 ~ 9 ° ' o Ao 9
Whlaigndes hldganunseding dldawnso

9 [

Utiamsinuldgndes deandseiunisAny

Volume 42 Number 4 October — December 2016

_17-0153(267-278)6 P2.indd 275

% 1 o
04 Henrichs BM tiagAniz’ 5anunms 1o mnsel
$eeuiielsziiumsitaneuaz Snyn Mz
GIIN""] AU ﬂJuﬁJ: 13U bronchospasm, anaphylaxis,
tension pneumothorax, total spinal block, loss of
Y
. . . [ o 1
pipeline oxygen t8g hyperkalemia Hudu daua
A v 09/} = Y A
Fuauiiuilselomilumsdssiuanuainiso
Tunmsquagdileniinnzanimuuesyaaininig
ay Ao & & d J [
W Fetlulselemingraunaenisguasnu,
Athesel
HAMTANEINUNAZUUUNATOUNANG B Ing
4
doaouilsiis vesnsdesngulugienouSouay
[ S = [ % ] A v o w
dlanin 8 lulinnuuanasiuediivediny
aa Y < ' Y o
NNAdA uaaalimunmsaeulasldaniunsol
o ' Y ' ' Yy = Y Y
$aeeswdreliaunsaselidissuiinnuiam
= Q‘ dal % 4! a a va
nBRvTuFan Fee1anannnsinlfia
do o =\ Ao o o 1
Tugniumsaisraesiuinainsine fildly
Y
amnsnseUAguIo NI ER IAATUd U 19
Tianunsolddseulddnmssnyinnzanudu
A ° =2 A W Yo
eadmannnaurquazlumsaniililaiims
Ao A o 1
nageumanqundlardn 4 ildluaunso
< )
uerasliiiuraueIMs Ao UAIeaD UM BT 1009
1 = U U 1 d‘ (= =
ADAZLUUNIANGBYRETA U uapn/Tsue
{ o oA Qs}l '
AZIUUNATDLNIANGBYNTANN 8 vosiaaengy
WuAeuuulunNgy sim after ¥INNIINGY sim
before DI liinnuuanaegelitvdnamg
aa < o
ana uaadlfiiumsSoudreaniumsaisnand
! ) Y 9 Y a0 W
pnauasulniaNuIMuNgE TNy
' 4
HANITANEINDIINITISOUA 10T DIUNTT
o o Yy Y 1 Ay A o Y osj
$1ae9i IR BN laud vt unou
ad [ Y A [ = (;
A5N1squasnuIgIeNinzANNAUIAAd]
WINNIINIGFIUNIANGHY DI 1UAGIALTNITIF HY
Y do Y o Yy Y 1 av
AANIUNTUI100INTEG U AT INIVY

9 A
DU

U

=\ =\ d? o Y o 1 [
3Jﬂ’J"IilfJEﬂﬂLi‘c’JuiJTﬂ‘ll‘IJ“I/nﬁl‘Vi“I/INﬂ!i’JiJﬂU

Thai Journal of Anesthesiology 275

3/2/60 BE 3:16 PM



yddg‘ o a LY
Iaavuluaoumssignimu tazannsoudluilym
Yy A dgl Y Y XY 3 I Y
e Ay Taedidnsnidensnuariuae
[ Y
nnuazINiiga Tmsiseudsaniumsaihas iy
= 1 S =S ] =S d! A %
ANNMIFIUNMANG BN OIIUALIFUNIOUNUNT
ANY1YBY Rosenthal ME tiazAe'” 711 Bredmose
PP uagame ' DlFunamisoaiiellsunsy
a0 M 3ail3a2amin (scenario-based simulation
.. ' d' Y = [
training; SST) luvunasudearinlovazion
A Y a o = Y !
wiloul 10959 nazuaasdyaIudn 1dun
Anugudena ¥nas aauliiiily USuaen
o A o
msveulaoanlydluauielaeen taznududi
a A d! 1 1 d‘
veseonduliuden Fuaazmaunsanlasulag
[ Y F = A A
AWMTTNEIVOIRITouds 1 deantiniTniele
Y
A Al 1 Y] a I
Anlndld wwdesauganumauaumiesly udu
TABAIUANIINTDINILAVAIUUDN LAZEHS 1S
o 4
aoumssiiiaedlage1nsdfdon
MIANHIVDI W38 azAML’ ANYIMITADU
Ugnanissziuanug anuuunaldludil e
a a 9 9 == a o ~
ganssuuunnmu uddneusyidyqwenuia
[ o 1
WUIIASISBUAIBADIUAITAI 91809 TUA 115D
o A 4 3 I 4
wldudlvilyvimmegmilamuiu gldlnse
Piningligumaanmsianavesmsaouljia
! Y 19 9 av Y a
lumunzen Mdnawndiininisedoonullon
1 =X ) Y] A =
liansadniiaams uielulilemauanainis

v A

Jd a { o 1 @
dgaaulaluaoiumsalaTandoaniinusunu

Fluiin

=) = 14 [
UNITANYIVOY Prattes G LAZAMUE ™ gUYU

4 J o QS: o Y YA
MIaUAIsa0IUNITAT1a9I U W15
v g a & v
A1sasuaniumsainylemainaIu wiow
dgaaulaudlvilan vazansaminuiuiy
= [ PR 1A
smdamsianms lailueded
1 < a ua 9
pg1alsnam azuuunageunnlialaels

oo Aa nm vy = o
ADIUNITUINADINA ﬂ1ﬂllullﬂﬁu']ﬂﬂ\1 NI1TTINHI

[@]]
Dr

276 yrgans

_17-0153(267-278)6 P2.indd 276

Y a Y Y = Aa A = =
Atheaselaedagnass Hilszannm vandsling
Anvaeiilesdimaihnzuuunageuninlfia
== o Jo
YoImsinmssnuluaniunmsaisrasanlyly
dJ. a A
M3mamsainalsz@nFnmnionnugnAedves
mssnufilesaell
9 Jo 3 ax

myaaulaglsaoimsaliraeuiluismsdon
A a A A A A v 9
nszaniam Taomniziseanlinny sudou
ApIlMIIANS UTHITNTNINT YAaIng U
Uszenuanui anudnngraisedis sawnuly
Na1Ine WU ANZRNRY FINMsHNMITNEINY
91 a N9 o w 1 = = v
Athevsseniidedina i linnsenzinylitos

A d' 1 a [ 1 Y 1 Yo

W3eIAeIAeNTINAdUATIwA0R1I8 NINlATY

[ L ] 9 a vAa [
mMssnua1ligndes msdnlfianissnm

do a o

Taoldanrumsaisrasunilouasaziligisou

@ v o w @ Y
aquqﬁﬂlGI?ﬂiJﬁ:] llaglaaﬂﬂﬂa’]ﬂUﬂ']ﬁiﬂ‘H’] Gl,ﬂ

Y
a wAa o

mzan dwnsornlfiadn aunanuiuly
Taglufinnudessiozinaduasienudilo93
Y G a wvAa a9y A a dg/
uiNsenINHmIfinenldeHanaaNaYL tag
T YA ~ =< =) Y Y
wuNgFeulanuianelalumsGeualenisly
o 1
ADIUNITAU100ININAIINTTEUNIANOHY
] =3 = ) ) 9
peNAe7 JeThaoumsaisasainunlglunms
9
FOUMITOUNWNTUNNIUINUY
Y o w = A o [ 9 A =\
V9N AUDINTANYT UA10819% 0811109910 K

Y Y =K Aoy A 1
WL"UWJﬂ@‘UiﬁJ’JﬁiUUﬂJUWEJT]ﬂa"U’ENI‘NWEH“]JWQEU’EJHLLﬂu

U
Yy 9

naudliidies 19 au waglilldinmsinziuny
intention to treat 09I w3 Tufioonanms
Anpa 2 au Taziuuseion pretest sim 11a
pretest MCQ Wit tagiileasaiazuI Y T

A:i Y A Y 1 o o
ﬂzuuumaEflﬂammﬂu"luummuummmmim
asil

VoA Yo = = ~
nguinlasunsiGeumanguiuaznisisou
Jdo J 1 1
Taeldanumsaidraonou tazuuuannniingy

UR 42 aluR 4 ganAu - SudAU 2559

3/2/60 BE 3:16 PM



A Yo =~ = 1 = Y]
‘Vlvlﬂ'i‘]JﬂﬁLiEJL!ﬂWﬂ“I/IE]HQ’E)EJNLﬂfJ’J Tunssnun

AMzANUSUAAMIzHIIdauuz M T

Y

Y v o [ o 4
ﬂ'J'ng?’ﬁﬂll‘Ull‘ﬂ')@') AIUU DITUITDIUNITU

o Y = ] = 4
mammmﬂﬂumaLi&lumiﬁaum%uﬂiﬂwu

0819410

faanssuszma

AUZAIVOVOVOLAD AV LAIH T AUITAAL

A o ¢ a Y  Aq v
‘f]’f)llf!?lﬁﬁﬂ! HAZAMUINITAU HULUNT Vlalﬂﬂ’J"IiJ

romaelumssaaniumsaisiasafuru

1.

Y a

1ONA1391304
Park CS, Rochlen LR, Yaghmour E, Higgins N,
BauchatJR, Wojciechowski KG, et al. Acquisition
of critical intraoperative event management
skills in novice anesthesiology residents by using
high-fidelity simulation-based training. Anesthe-
siology. 2010;112(1):202-11.
Murray DJ, Boulet JR, Avidan M, Kras JF,
Henrichs B, Woodhouse J, et al. Performance of
residents and anesthesiologists in a simulation-
based skill assessment. Anesthesiology. 2007;
107(5):705-13.
Murray DJ, Boulet JR, Kras JF, McAllister JD,
Cox TE. A simulation-based acute skills
performance assessment for anesthesia training.
Anesth Analg. 2005;101:1127-34.
Murray DJ, Boulet JR, Kras JF, Woodhouse
JA, Cox TE, McAllister JD. Acute care skills in
anesthesia practice: a simulation-based resident
performance assessment. Anesthesiology. 2004;

101:1084-95.

Volume 42 Number 4 October — December 2016

_17-0153(267-278)6 P2.indd 277

10.

11

. Boulet JR, Murray DJ. Simulation-based

assessment in anesthesiology requirements
for practical implementation. Anesthesiology.
2010;112:1041-52.

Blum RH, Boulet JR, Cooper JB, Muret-Wagstaff
SL. Simulation-based assessment to identify critical
gaps in safe anesthesia resident performance.
Anesthesiology. 2014;120(1):129-41.

Henrichs BM, Avidan MS, Murray DJ, Boulet JR,
Kras J, Krause B, et al. Performance of certified
registered nurse anesthetists and anesthesiologists
in a simulation-based skills assessment. Anesth
Analg. 2009;108(1):255-62.

Nivatpumin P, Srirojanakul W. Evaluation of
scenario based hand-on workshop in general
anesthesia in emergency obstetric patients by
nurse anesthesia students. Thai J Anesthesiol.
2012;38(3):207-16.

Yeung J, Husselbee N, Davies R, Melody T,
Lockey A, Gwinutt C, et al. Effect of non-
technical skills teaching on performance — an
evaluation of additional non-technical skills
teaching in resuscitation council ALS course.
Resuscitation. 2015;96(Suppl 1):24.

Kneebone RL, Scott W, Darzi A, Horrocks M.
Simulation and clinical practice: strengthening

the relationship. Med Educ. 2004; 38:1095-102.

. Issenberg SB, McGaghie WC, Petrusa ER, Lee

Gordon D, Scalese RJ. Features and uses of
high-fidelity medical simulations that lead to
effective learning: a BEME systematic review.

Med Teach. 2005;27:10-28.

Thai Journal of Anesthesiology 277

3/2/60 BE 3:16 PM



12.

13.

14.

15.

278

Van Sickle KR, Ritter EM, Smith CD. The
pretrained novice: using simulation-based
training to improve learning in the operating
room. Surg Innov. 2006;13(3):198-204.

Yee B, Naik VN, Joo HS, Savoldelli GL, Chung
DY, Houston PL, et.al. Nontechnical skills in
anesthesia crisis management with repeated
exposure to simulation-based education.
Anesthesiology. 2005;103:241-8.

Prattes G, Pflanzl L, Weldi M, Janz R, Stark G,
Schlieber J. Effects of non-technical skills training
in immediate life support courses. Resuscitation.
2015;96(Suppl 1):24-5.

Harper C, Knight K, Boutros S, Flemming P.
Video-based multi-disciplinary training improves
airway management in neonatal resuscitation.

Resuscitation. 2015;96(Suppl 1):35.

[@]]
Dr

yrgans

_17-0153(267-278)6 P2.indd 278

16.

17.

18.

Skare C, Kramer-Johansen J, Calisch TE, Niles D,
Boldingh AM, Nakstad B, et al. Video based
debriefing improves neonatal resuscitation.
Resuscitation. 2015;96(Suppl 1):35-6.
Rosenthal ME, Adachi M, Ribaudo V, Mueck JT,
Schneider RF, Mayo PH, et.al. Achieving house
staff competence in emergency airway
management using scenario based simulation
training: comparison of attending vs house staff
trainers. Chest. 2006;129(6):1453-8.

Bredmose PP, habig K, Davies G, Grier G,
Lockey DJ. Scenario based outdoor simulation
in pre-hospital trauma care using a simple

mannequin model. SITREM. 2010;18:13.

UR 42 aluR 4 ganAu - SudAU 2559

3/2/60 BE 3:16 PM



