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THE RELATIONSHIPS BETWEEN DEPRESSION, BODY MASS INDEX,
QUALITY OF SLEEP AND POST-OPERATIVE ATRIAL FIBRILLATION AND
LENGTH OF STAY OF PATIENT UNDERGOING OPEN HEART SURGERY

FLIGHT LIEUTENANT AROONTREE KAURKEAW 5936757 NSAN/M

M.N.S. (ADULT NURSING)

THESIS ADVISORY COMMITTEE : SUPORN DANAIDUTSADEEKUL, D.N.S.,
KESSIRI WONGKONGKAM, Ph.D., KRIANGKRAI TANTIWONGKOSRI, M.D.,
DIPLOMATE OF THE THAI BOARD OF CARDIOVASCULAR THORACIC SURGERY

ABSTRACT

Length of hospital stay after open heart surgery is an important indicator of the quality of
post-operative care. This study aimed to study the relationship between depression, body mass index,
sleep quality, post- operative atrial fibrillation (POAF) and the number of length of hospital stay after
surgery in open heart surgery patients at 2 tertiary hospitals in Bangkok. The sample consisted of 82
patients who underwent open heart surgery. The research instruments include: Thai depression
Inventory, The Confusion Assessment Method of the ICU (CAM-ICU), Verran and Snyder-Halpern Sleep Scale
(VSH) Sleep Scale and Post-operative atrial fibrillation and length of stay collation form. The data was
analyzed by descriptive statistics and the relationship between the studied variables was analyzed using the
spearman’s correlation coefficient.

The research results were found that depression before surgery and post- operative atrial
fibrillation were correlated significantly with the length of hospital stay after open heart surgery
(r=0.247,r=0.508; p < 0.05) body mass index before surgery and quality of sleep after surgery It was not
statistically significantly associated with the length of hospital stay after open heart surgery.

A recommendation from this research is encouraged screening depression before surgery.

And perform treatment before open heart surgery.

KEY WORDS : DEPRESSION / BODY MASS INDEX / QUALITY OF SLEEP /
POST-OPERATIVE ATRIAL FIBRILLSTION / LENGTH OF STAY
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. . o Yy 9 ti’ Y A o " W
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(<4 [
ansrndurleserna whgiu Tasilulideswiia (Wallace, 2018) Ao
(23 2 9
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(removal of intracardiac and great vessel masses) taznsHiaaleauazviaonay (pulmo-
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#2lv H395mstazmInaanmeganszdu 3 ilussdeuiuanuniuveesziunNugan
9 dy A = A a @ Yy I v A
Tiunvuienan@eansinaiiluduisazanuauasaga
2.1.3.2 13 1de1 Heparin Taona lyuaeildfe 300 — 400 giia
J % v W 2 a [ . a ' < o . . .
ADUMINAINIAN 1an5u (unitke) 1AzAAMNAINITUYIAIVDAUADA (activated clotting time;
Yy 1A a = A 1 g’./ dy dy Y 1A a =
ACT) 14a1e8n 450 110 niewnn Tagluduiugiuesdunisogn 90 — 120 A
° Aa ' < "
(Wallace, 2018) Tagviimsanaua1 ACT 1u3zez1n9 30 1N (Hammon & Hines 2012 8alu
WINW, 2559)
2.133 msaealaneriaoanadd (Cannula) (e a0AONN
s1umoegiasestoanazialaiion (Cannulation) toyrhnnaunuluszuy Inadon Tasd
Y
QU (H. P. Grocott et al., 2017)

a

2 . . 3 an A
75 Aorto — arteriocaval cannulation: 111135 NNANNY sUFIFA
ax . . 3 axa A 9
7% Femoral arteriovencous cannulation: 11u25N@enld
a "o 3 A Ay v Yas
1uﬂ13$ﬂﬂlﬂu, N1ININALT (redo) Wﬁ@/Llﬁgﬁﬂﬂﬂ?iﬂanL‘ViﬂJ1$ﬁ3J(1uﬂ1§(15]5’J‘ﬁ Aorto -
arteriocaval cannulation
[ U A = = 1 9
2.1.3.3.1 ﬂ?ﬂ?ﬁjﬁﬁiﬂﬂﬂﬁ@ﬂlﬁ@ﬂllﬂﬁ "“]Nﬁﬁﬂﬁﬂolﬁllﬂ
Tuu519% Proximal aorta, femoral artery, axillary artery, descending aorta LLﬁz‘Iﬁnmﬂ@ﬂ‘lJfNqu
o 9 ° ] o o A A 19 Y a s Y = =
W'Jsli] (Apex) Iﬂfﬁ]%@]'EN‘VI”Iﬂ”I'i@EJNSSllﬂ'iz3\1%@@%1%1‘”&?@aiJi'JLGU"IQ'iziJ‘]J"lWaL'Jfll! KIS
o q ¥a . . Al Y = A
M 1¥1Aa Air embolism ﬂ‘]JI%jj‘]JTJEJllﬂ (H. P. Grocott et al., 2017) 4agN15M 584 Cannula NAINITD
1 d' 1 1 [ FA Y 1 = a a
llai’)”lﬂ"lﬂ@@ﬂﬁ]"lﬂ'Nﬁ]SLﬂi@Qﬂﬂuﬂ"ﬁ@]ﬂﬁ"ﬁlﬂ’ﬂEJJ‘]J'JEJ]lﬂi’JEJN?J‘]J3$ﬁ1ﬂ‘ﬁﬂ”l‘1/‘lil$ﬁ"lll"liﬂaﬂjﬂﬂ"lﬁ
a . . Y
INA Air embolism 19
Y Y
Ll’f]ﬂﬁ]"lﬂ‘lj é’f’mwmsmm’gmmmsammauwﬂ%
Ia 2 o g ] o 1 ] 4 o 4 [
19003AN (Aortic Valve) Minauidlail hignsovmihn ldegwanyseinds suilude s ld
oaluialaiesandneszuieesn lide Tasamisolfiald 3 35ms Ae (1) Meeneszune
A A Y A A A . . o o
oAU nad AU YBIasaaanNaan11n1/en (Superior pulmonary vein) a41da¥i71a
] v 9 an ' A o Y o = (]
HOIA WK1 (2) Iﬂﬂﬁ‘ﬁﬂ'liﬁ]'l%WWuﬁ'lﬂ antegrade Gll@\‘m'Tiﬁgﬁ'lEWWﬂiWﬁ'ﬂﬂ‘l’iQﬂﬂTﬁU‘Uﬂ')Lﬂu

Y
BUWIA (Cardioplegia) mqmnmmusﬁ’uﬂumwaamﬁammﬂwmmﬁu (assending aorta) N30
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(3) NNAWILVIWVTNIUNADAADARUDIL0A (Pulmonary venous drain) 1313 NIA0A l1ia

o vy o d'day Y I o FU ] o g’/ o Y o Y ' 9 =
naugreuirlanliauinlueeesanihaula lauysaiiu sz v ledesarsdne ims
Yeevinesnuaziliinlanesaegadenin 1a (Wallace, 2018)

21332 mmslameinvasadead lagnisaeae
9 o Y . . Y A o . I
Hﬂ‘l/lNWJ%‘VifN“]JWUN (nght Atrium) uammqwaamaaﬂm Inferior vena cava mﬂmmﬂu
k4
111U Dual catheter 101D NINY Inferior vena cava Ll@ Superior vena cava llﬁ} (Wallace, 2018)
= 1 a A o g o Y a Y Y a o v A
%9015 1d Cannula VINUHADADDAAN D197 1HINAN1IZH VA UAATIVIZHAZANUAUIDBA
° Y [ [ A @ . 9 1A Aa A .
a1 Tasaassnennuauaeaa LY (Systolic BP) 1#ogn 90 — 100 Haawasilsen (Matei,
2011)
2.1.3.4 A23ADANIA HUUGIA ATIVTBUUINUTIOAD JAITOUAD
(% 1 U 1 1 Y a 49! d‘ = d' ] 9
Cannula nUdIUve9TIMenazmMelumieegane lildinanesoimeauu ivonaniaes ild
a . . < [ Y d‘ a =~ 1Y a 27 A
1fiA Air embolism tazHNUTUNABINITHIIY iU s2iumMINA1IzANAY Talad 11T 0
™ Y a a A~ A ° Ao d A o A
wluduialndaue Tagmwiziielinis 1Maoonueudead198nNANNNINUIADARINODNIN
1 ) ] <3 o Y ; a’; 1 1 A A 1 @ Y
$19M18 (reservoir) 081933137 1119 reservoir HUNUlar Wordeauaaiulvanduidiun
[ Y 1 g’; a I 1
daunnulanivsginaiiueseimavuialug 1 (Matei, 2011)
2.1.3.5 muauguugi lums nafeuvuzihmsida ldligungiin
=S

a

mNzay (Matei, 2011) Tagnounsiida A3 liguual 18 °C ongaszuums Inaiiow

U

1 a ]

1 " W { J ' { o
lurremsrdavaziniivvasamoauauooninl lasdaulvg Inliguvgiiegh 28 °C uay

U

]
a =

1 ~ [ 9 A Y] = Yy o v
ﬂaumzwmmﬂ%mimﬂammzm%mfm El?iiJQil‘lﬁ yogn 37 C Iﬂﬂ@@li”lﬂ?ilﬂ?ﬂﬁ?ﬂ]ﬂl@ﬁ

by
s1Mezanadllszinm 8% lunneg 1 °C Ngauugiidindi 37 °C 9200039200010 N13
4 4 - .
nasulasngumngiianad 1 °C (Wallace, 2018)
o = A . I
2.1.3.6 MNTUUVNADARADALAL (Aortic cross - clamp) Taeidluns
A A a Y . = . < 2
HHUNUINA]A Aortic arch UYBIHADALADA Asscending Aorta 1unsuenszuy lnaieuves
A % G = 1
vaoaaeanadria191aTsUT3 (Coronary Artery) 8809103201 IMadeuvedsianie Tagns
=\ = 3‘1 o Y &’ d' @ =\ 19 9 a &’ d' 2
nilunasadeauasiumlditiomonala Imawnainy laes hildeongnunazilowousnm
g Yo < A A a ° ga A A = ° Yya A A v A w
uu lasumsuiany wielimsanuia shldinadudes Fe1viliineauaeagaduioto:
oualusnnenendinisnalevaoaaon (Calafiore et al. 91910 grNA1, 2555) HAZHIN

(% A Y v Y U 1 @ =} o Y a o 1
NAIINNITANYHIadALaDALIAN ‘Vi’ﬂﬁ]‘ﬁ'@\iaNulﬂJ’dHﬂiﬂﬂﬁ‘iJiJTiJ‘lJGl’JulﬂﬁHJ“lJﬂﬂ fﬂ%qu’l‘}JQ’ﬂﬁ

minlaesaaveneuina’la (Wallace, 2018)



SoeIMAONHEN 03RS 1A3ELAD NUNIUITTUNTTN / 22

Y ~ o Y &' @
2.1.3.7 Gl‘ﬁi;’ﬂiaZZHEJ‘VI‘HEJﬂﬂTi‘mNusU’eNﬂanJLu’ﬂﬂﬂ%

. . A 4 v £ o o 1 Ao A 1
(Cardioplegia) lW@aﬂﬂqﬁﬂﬂa'quu@ﬁ'JﬁlﬂQﬂvna']fJGluGIf'JQGUﬂ!gﬂilﬂ'lﬁslnﬂla@ﬂll“aﬂq

zﬂy o Y @ 9 EL 9 a
HONIINU ﬂ13ﬁq@ﬂ15ﬂ1\11umﬂﬂwqﬁlﬂ ﬂﬂllﬂﬂiﬂﬂ%uﬁlumﬁammwmmyuaxﬂTiGlGIf’é]’é]ﬂcm’w]u

Y]

g a A Ly A Y & ' . .
Tﬂmﬂuﬁﬁazmﬂmmm%u °I/I3Jf]°l/l‘ﬁ5‘5]'lufnﬁ‘U‘]Jﬁ?ﬂlﬂ\?ﬂﬁ'lﬂll!@ﬁ'ﬂ%ﬂl@ﬂ“ﬁ?ﬂ depolarization
Y Li’ o =< 3’/ o Y A o
ﬂl@ﬂﬂaWﬂLuaWﬁﬁlﬁ] (Wallace, 2018) C]f\?ﬁ']iﬁ%ﬁ']ﬂuuﬁ]&“ﬂ'ﬂﬁuqmﬁa n2-8 C Iﬂﬂﬁ']ll'l'iﬂ
T¥ensaza1e'ld 3 ¥0aNn19 AD (Matei, 2011)
Y A . = Aasx
2.1.3.7.1 1¥@1592019919 cannula 91 aortic root i38NID
Antegrade (Antegrade Delivery)
Y . ~ an
2.13.72  Ivarsazarelu Coronary  sinus (38075
Retrograde (Retrograde Delivery)
2.1.3.7.3 Iesaza1sly Coronary ostia 3o 19 luidu
=) A o o ~ A v
@oannmatesriaoaaeanala (Bypass graft)
y ¥ v i
Iﬂﬂﬂ']ﬁclﬂﬁ'lﬁﬁgﬁ'lﬂllﬂﬂ Retrograde uuﬁ)ﬂwmu%mi
an = 1 =Y o Ja
Gl“rgi}@g]jﬁﬂﬂ‘ﬁ Antegrade llﬂillu?ﬂ 1¥U auwﬂmaaamﬂﬂnmﬁaﬂ;uuﬂ (severe aortic insufficiency)

%

yiaolusenieiinssdaU3 et aortic root MWioRauralu0e0sAn (aortic valve) 1A87%
Retrograde &u"lﬁ%’umiﬁq%ﬁué’a’hﬁﬂaaﬂﬁ’mm3ﬁﬂi$§m%mwumﬂdﬁ% Antegrade §1M5U
M3AAAl5ANaDAIABAN 1Y (Coronary artery disease) wagmasdaReTuauiale (Vaive
surgery) (H. P. Grocott et al., 2017)

2138 Helguuui1aNIe61 TAIUAUNTLUIUNTIHINAIYVDI

A

' A = A 2 E 9 A A
519N188AA4 1@0AITHANUHHANNLINTY N 1A UM HLATDIIADARAAILAZEINITD
= o 1 [ :’; 1 1 9 ] =®K A o Y
Tnafeulddidiuaneg saunsaiutarevessiame'ld eg1eazadn JdinszuIumsvin I
9 9 H
180A199919 (Hemodilution) TaslusenI1amsiIaAtlY 31NANTLUIUMIBALEVIU 1118211
IHIAANIZADUTUBINBNITONIALNITIINY (Systemic inflammatory response: SIRS) #1114
= 9 %,‘ 1 4 dgg o Y a d‘d %,‘ 1 [
wraamseonliarsiruesnuenaau NI 919 Inan1suINInmMsnTd lus9a
' g A 3 A ' {
FTHINNTFAANUNINUY 390515 e1vTia OL - antagonist 143 Phenylehrine Tagansazatenly
o f g & . . 4
Tunszurumsi ¥ideamonstl axitlunisansazate Crystalloid 1ag Colloid tWoliaunsa
@ o a I v .
$numsssuesulaanveawaa 13 14 (Oncotic pressure) (H. P. Grocott et al., 2017) (Wallace,

(2

2018) waz luYULNINTHIAA AITHANIABIAIITIdUaoaaRauAdnasluT19n018 (Mean

9 1

Arterial Pressure: MAP) Nlia1iaen11 40 Hadmnasison n3en50gi 40 - 60 Haamwasilson

= Aa A sld'r:s’ A
Hago1u1InNnd 80 — 90 Haawasisen vluﬁmﬂuiiﬂﬁaﬂmaﬂﬂﬁum (Cerebral vascular
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]
A v % Awv o v 10

] < o e [ [ 1
disease) ’E]‘(’JNulﬁﬂﬂ'l?J foeuuxuwﬁ GPIUNANTIUAUUTYUNYINNADY LAYIN MAP ¥1NNI1 100

%9

A

A A kS 1 Y a = I o A A o Y a A
Nadwaslsentiu azne Ivinanade iHudunsieaerile As idssnlvinaensen luduss
14 (intra cranial hemorrhage) (Wallace, 2018)
A z £ Vo Ay Y A @ ~ Y
2.1.3.9 Weoasadgumsiiaanaeelsnsesdeauazrinlaneouuad
A ° ' A o ~ ° [ =< v w1 2
Ad3FuIN1THensealeauaziinluiien Tasriinisasivaeualenisearanaane bilil
(Matei, 2011; Wallace, 2018)
1) Warm: 1Agn130329900 UM NUAUNA 1093 19NY
(Core temperature) egﬁ 36.5-37.0°C
2) Rhythm: Iagnsasdvaoumsiduvestizlannd
o I o ° A 1
anvaizudanig uazainavenie la
3) Monitor: 1AgnIaanNa A5I9d0U
. o
3.1)  1pTesleniamsunndnldluns
AAAIUAT 1T 1ATIANTONAIVIRENT U UaeAlAoALAY (Pulse Oximeter)
32) lasumamsasianndeslfians
HazlseiuNanIInIIaLan
s A a a A =
33)  MsNaeaeenialnd vsen1sl
A A Yy A A o 1 [l A a A g .
1@0ARRNNT VSNMUAURANITINITAD MU (bypass) HI0UIIMUNEULKA (suture lines)
4) Ventilator: 2579800 UAT0UALAZAINITONINY
1dauilna
. ¥ Y [} 1 % =1
5) Perfusion: dunauazasivaeyvuulanilelinig
Y ' A A g [
AUBgLATNMINUHa0AIADAYLIBAT (Vasodilation)
A o 9 A Y ~ Y 1
2.1.3.10 Tuvagnviimsvigamsldinseaoauazinlamen ti1gea
< A a (] g; [ o a
nMaguTlauinugeteniin n155zu1801MAYEI 1IN IdiRansgnsunIuld Tae
v 9
p1v9zlusalugoaniuaumelamageuu (Increase Peak Airway Pressure) H30n13115 98U 1y

¥990 NE (Intrathoracic pressure) (Matei, 2011)

k4 v Y asy L a
2.1.4 AMITUNINFOUVRIN I3 DBIAIITMIEhAaTauvvitla
R A a3 & o A a
m3rdaidlataznasaoauuuilany ilunsindeasenvesszuu lvadey
Tusumediginiesloanazrialudioy Fazlinszuiumsasg iinerdesnumsngalie ooz

1 1 Yo A a 1 dy a dg! 1 9 d'
G]”I\‘]G]hﬁﬁﬂ”lflllﬂiﬂlaﬂﬂuaz’E)’E)ﬂ"])’ﬁlu TagnseuIuMsMalil tnauuuenseNe nelamnIes
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¥ v =

[ 9 v H 9
Yoauazrialaien (Extracorporeal Circulation) HFINUNRITUATVe@DANDONIINT1IINIETY

o

] l zil A J =2 9y a A A A U o Y a
"lﬂmu@mamgyﬂ %\1‘VnﬁlﬁlﬂﬂfnﬁlﬂafJ“LJL!ﬂa\‘]ﬂ'l\iﬁﬁﬁﬂﬂfﬂﬂ'lﬂﬁluﬁ'l\ifan ‘Vﬂﬁl‘l’ilﬂﬂ
4
ANLUNIAFOUAIE) AT
1) fl1'J%!!‘Yliﬂ“if}'é)‘L!‘inﬂﬂ‘i%‘ﬂ'ﬂ—!fniﬂﬁ)‘]Jﬁ‘l—!@ﬁdﬂﬂ1i€)}ﬂ!ﬁﬂﬂlﬂ\ﬁ'1ﬂﬂ1£l
Y dy = = 9 A
ﬂTJ%LL‘V]5ﬂcﬁ@uuﬁuuy;"@TUQTNﬁ'“ﬁﬁi}iﬂiﬂﬂﬂa"lﬁ]\iﬂ"liblslﬂﬂi’ﬂﬂﬂ@ﬂ
@ ~ A d = 1 g AAa o o A 1 1 dy A J
Llﬁgﬁjifﬂﬂﬂﬂll T]Lﬂuﬂ’]il,l,ﬁﬂlﬂﬁﬁluﬂ18u@ﬂ§1\1ﬂ1ﬂuu llW'JﬁﬂJWﬁT]llllslamuﬂlﬂﬂiJL‘!Eﬂ Iﬂﬂ
NTZUIUNTABVAUDIABNITONLAUUDITINNIY (The systemic inflammatory response
2
syndrome: SIRS) (Huffmyer & Groves, 2015) laganziiinansenuaaraltoszuyulusienie
#1891 MINTMTHER pro — inflammatory 0¥ anti — inflammatory cytokines &1 tumor
necrosis factor - OU (TNF - QL), procalcitonin 8¢ interleukins (ILs) %ﬁﬂ@hm Ao IL — 3,1IL -2,
= = 1 a a 493 g’/ 9 o [
IL — 6 118 IL — 8 LAZADUNALNUADNNINNIT 20 BUR INAUVU mﬂuuﬂzgﬂﬂimuuazuﬂﬂq
9 o 9 ) A A a DR
ATEUIUNITONLAUY Vl?iﬁl“]fﬁﬁllﬂ?ﬁ’ﬂ'lu %Tﬂfnﬁ‘ﬂﬁaﬂﬂlaﬂﬂﬂ@ﬂuﬂTiﬂﬂMﬂlWNTu
%’ 4 3 . o~
(permeability) vosudeauay llsAvesnueniyag (plasma and protein extravasation) s
T Yy A ! J . .. .
NV WM AT A ANV UHAINSDITLHINUYAA (interstitial cell) (Kraft, Schmidt, Van
9
Aken, & Zarbock, 2015) I@ﬂi\lwaﬂﬁg‘ﬂﬂﬂﬁu
1 =) = =) g
1) Nﬁﬂi$%ﬂ§]ﬂi$ﬂﬂﬂ13l@uw181ﬂ: ﬂ?ﬁllﬂilﬂm’ﬁ’liu?
] [ (] 1 1 S A da! ?.’, o Y 901 o 1 A Y o A
BYITHINYDIINISUINUFAAUNNVUUY TI'IGI,WNU'IGINGI,HWENLEJ’ENQMTJ’E]@ mﬂmwmmamﬂaﬂu
7Y @ o [ o a 1A A o Y <
une ‘Bﬂu’lt:fﬂWﬁQ@ﬂuiuﬂ’lﬁl@uﬂ’lﬂﬂlﬂ L!a3ﬂ'l')$££fl‘ﬂfj@ﬂ’f]ﬂ'li‘ﬂ']El,?i?ia’f]@ﬁllﬁﬂlﬂiﬂ
(bronchospasm) (Huffmyer & Groves, 2015)
' < A =
2) WANIENUADIZUUNITUUIAIVDIADA: Imm
A52UIUNITAE 1Y (intrinsic) HAZNTLVIUNTNGUDN (extrinsic) D1NAITN Factor XII luidon
v W e a { ] ¢ 4 { I @ o a . .
Fuifanuianliliiowe (artificial tissue) 11/aguily Factor XIla tazdari1¥ina prekallikrein
1a¢ high — molecular — weight kininogen (HMWK) @18 Laziile Factor XIla 39UA27U HMWK

{ I % £ v o o Aa
1Jagu prekallikrein (Y4 kallikrein 4919052 UIUATH kallikrein 923U U HMWK v 1¥1na

'
a A

o 2 o W . o a I . {
N31AY bradykinin 25 HBGUY leukocyte W lHiRANanaailu cytokine NAIWA WD
o @ Jd o Y o d a I A =K o FY j‘ = g‘z
Tumsiaemiuraam IsiasaanansuIARL INULSIAIAIVOINAUBITIT TINNINT
A J o a A A E4 P ' 1 4
1Y permeability vouxaa M ltiAam vl uaniuenyadnyeadesenuyag uay
- y -
gudssmandeanazasinluszuuInatou (Kraft et al., 2015; WTHANT NOIWL, DINTTAL
a J aa a Jd A < < = 2 g {a
Tadan, @303 AUF, 7316 AAHEDITONT, 2559) UONIINNIINAY bradykinin UITIUNUNHIVDI

HMWK 71n15590A20Y kallikrein i]%ﬁm’iﬂ’iwj}uglﬁllﬁﬂmiﬁ%)ﬁ tissue plasminogen activator
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& 2 A ) o . - A . R
(tPA) ¥4 tPA Hvz11/aeu Plasminogen (11U Plasmin 1@¢ Plasmin Wil ue15N600 Fibrin 39
o Y [~ <3 A a a .
mldmsudedrveunaadeanailna lal (Platelet dysfunction) (Huffmyer & Groves, 2015)
3) wansznulunsinanmsiianuralnaveasleny
~ A A é’ dy U o Y o ' = o
nanszuy: 1M alasunlasninaunnn g SIRS U dawai1dedeiza1ee ga@enism
9 A [ dy
il aail (Huffmyer & Groves, 2015; Kraft et al., 2015)
=1 o Y d a <3
3.1) ¥msmIvaananIsuIANRY 9103
4 o < <o . ? a 1
nimsnszdquMIMNUveuiiahoau12 LAz naId1s Cytokines IUNI complements FHAAI
Y
Y] o Y] a I~
FAININMTMAeNTUEad IFnam Uy
= o q ¥ s D) R
3.2) Imsmlviyaasenlviaisviniuesn

P @ ll ]

4 g 1 H 1 U SR v ~
UBDNBAAUINUY ENNﬁGl’l’ill‘L!1%@@6@]1%%@\1’31053”31%%@@ Gl)'\‘ll,ﬂuﬁ’ﬁlﬂal]'ﬂﬂﬂWiLmﬂLﬂﬁﬂu

u

{ Yo

2] o Y J A A a = v 9
une vaz iwadveutiows lasussndnuanad taz lidisanesennudedns
2) ANzunsndeuneszuvlszanalunall

A a a a a dﬂg 9111‘
Ao MstnaaNuAalndvesszuudszan Tﬂﬂmmmmﬂmuiug«,

e

v
wsumsedam lauuudla Tu 25 - 80% veamsmidarlauuulanavua vazludiuil
I { v o @ @ { a k4 1
1 - 5% vziiludn 1d5usuasieTasiinng Stoke Tassinditvsordesvosmsinaniazil ludihe
MFesoMIgdonIzUIUNT;AANIBHAINITNIAADEIANLEY (risk of cognitive loss after
. o 1Y) o A 1 Bld'd = o I
cardiac surgery) tazd1m3udwdue wu Tugninsanya 0agun Wulsmunnu uay
1nmsleszeznainmeldinseaeanazialamen (H. P. Grocott et al., 2017) Taglszuia
Bld' Y o [ - Y] a A o ] = a a
80% YoIRMITUNSHIAA I lanuuilangniiviieasndIn lsane1uia azinukalng
Y
NUAUMITSAAUNNTDI (cognitive impairment) 108 10 — 35% VoIs1uIubvziianuAalng
1% 4 v 1w a a a 9 ya J ~
Melu 6 dlavinawda tazilszu 10 - 15% wnannuialnanediunsznaunnsoan
1 = (% T W d‘d A = (%
3202170110071 1Y Tagszeznaimenainsiidagaganinisseaiune 51 nenainis
" w @ a ~ Aa A A o Y a 9 1
aaatid lavuwia msuasunlasmanesaisineraivisor liinanizunsndeune
Y
svuullszaml@aail (H. P. Grocott et al., 2017)
1) ﬂﬁﬂﬂlﬁﬂﬂﬁﬂﬁ@ﬂﬁ’u (Cerebral microemboli): lag
@ Y LA 4 a X A 2 A
A1509ngaau 18910 Macroemboli 710 plaque  Mtnadulunasaidon vnmsuIAR LN
A 2 Ay Yo a A A . LA 3
NADAIRALAUDDDI MVULN AT UNMIHIIUVADAIADA H3IDD1A microemboli AB WoIDINAAN
A a ds! (Y . a da! 9 9 ! A A [ %
mnatunolumsrida Tas emboli @nsninaiulavinnatesanna laun nsndoaduna
[ 4 A A o = 1 a Y 1< A dy o Yy @ v
nuglnisiveunieslleamiesialuiien sumamnamsaiiunaaaeaiu i liinsgaduld

{1 o w 4 1A g o
W%@ﬁMIH’T@]ﬁnﬂfﬂiﬁi1\1ﬂTﬂﬁ]%ﬁlf’]Qgﬂﬂ1ﬂﬂﬂ1ilﬂaﬂullﬁ3 g])@\iﬂguﬂlﬂu&3a1u1umm3%1ﬂ1i
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| % A a zﬂl v =) d' a
H1da nsoaurauInmstnaveseimanielulrsrsveuasesloanazirlunennuinm

.oA = VoA . o qYa Y Y A
reservoir H3ON13AATITUINOE 1N reservoir 1A AaNBI01MA1G2995 14 vToaurnguInMs
d‘d [y [Y] Y 1 A o . .
‘I/IiJ"lGU UNAAFHADALADAVUL N cardiotomy suction

Y
2) TR R R PR REV LR (Global  cerebral
. A A Vo & ° 9 = @ A o a A A

hypoperfusion): 1AM sAIMsHIdatuIMelamsiianuaulafiadazinaauiaoavae
A = A = ° A v A A o o Y1 o A
@eAlMIHgAtNnINMS laneud iesnnluvuganuauaoaiaiag i ldawssdumae

A L :: = o Y Yo a (=
NADALABALAY (Mean Arterial Pressure: MAP) aa@nad 391 I aueslasusangiau lumsane
mldinannzunsndeunszunlszamaunsianedisiiedifg (H. P. Grocott et al.,
2017; Nussmeier, Arlund, & Slogoff, 1986)

3) ANZUNINFOUABTZUUMAAUTNY]D

T W

Y A o =~ A ~ (9
mMsrganielansestleauazrinlaney ANszuumMsuanasunne

P v
aA Aaa Y

[ cg:J/ [ td' [ (] dy d’ o o Y a

Mouoninmey sawnamsiiuimdudai lulsniogeuyudlasase Tasauisnvilding
Y
AMTUNINFoUADTTUUMUAUNI8TY A9t (Huffmyer & Groves, 2015)
1) NzUNInFouanloaviadon (Lung ischemia):
d‘ A = a v 9 a d'
1ANTNAAINTEUY IMadeu Tadia sona1nrialaeauuyd HanszuIumsLanasgy
ponTUNMeUnI1Me Turu ldiszuums lnaneumelulea dewalimwan ATP luilea
a a é‘ Yo = =~ A
anad uazinaniauananvy Yoalasuaealuszuulvadeulssna 3 — 5 % voudoalu
Y E4 v v '

seu Inadeunaviua 11ided bronchial artery Tasn1snloaviadenil azsinlvidoadinnssy

a Y 1 4 4%1 1 =} = a d%' ) Y a . é
poNFIUEIGaaNInUL ua luiing Ivadewnadulutleaii1ving Oxygen - free radical 9

v Y v v

A 3 A ° a o 2 ' ° 3
gatitlumani ldifanszurumssnauiulusemenazinlileatinsuiany Tasada 1w
a <3 a <
iNaliaaeAv1Fia neutrophils, macrophages il01¢ endothelia  cells nasaldoAlan
. = Y] ' 2 . ° Y A 9
(microvascular) umiﬂ@ﬂwmimumﬂmu (permeablhty) m%nmammummmumm
A %} o Y d‘ d' a 1 o Y a
naoaaonluilea, deavrui, Hindnlumsuanaasusendiauunnies uazyirlina
UIIAIUN m“luﬂa@gq (Pulmonary Hypertension) (Huffmyer & Groves, 2015; Kraft et al., 2015)
) .
2) anzdeauny (Lung Atelectasis): tHuanzhnyld
v = o 9y a A 5 v o YA ~ 1 a @ 9
vos ¥ 1¥eenTauludoadiaz s liianumassnsnisinaninzloasnau ld
(Pneumonia) Taglimsfineinua Pimasomaludleavesdninsumsidanilonuuida
9 A @ = 3‘/ A o A A =Y
TaslHasesteavazrialaneniy I9199u 31% NumMsanasveslsuiasermaluilea lag
=Y [ g’/ a 3 (] v o w 1 1w
msanasvesTinasunaludeatunatued wiitsdiay Tasanasninnoumsiaa 72%

L‘idJLl 46% NYWAINITHIAA (Huffmyer & Groves, 2015; Rodrigues et al., 2011)
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3) azveladuman (Acute Respiratory Distress
Syndrome: ARDS): HaU84A1IZUNIAFOUIINATLUIUMIADUAUBIADNTONALUBITINY

' Y= 3 ' ' 1 s A X a I . ]
(SIRS) aawalvuinlure91195 e NUFAANUNINVUIINNITNITAAN Permeability MINUU
o a 1 4 { o A ¢ 2
mldifSmnasensir ludeuiea msuanasuunaeendnutazmiveulason laan
alveoli anad d4nali319MeRaN1IL hypoxia ez 1¥inan13z ARDS & (Hammon & Hines

2012 1911 WsHw nean, 2559)
Y l a
4) AUNINFOUADISVUMIAUDINS
9 A @ = A A o A Y

NNAUHAVDINS 1HAT0 oA oy AuMsIIaAIgI99s Ty

a § 4 o { [+ o 1 1 X
Yswramun meinmsuanasuuna sirlditanediigainzviaiioen Taoidon ¥
v a2 vy = A - Y
azunsndouluszuuimednlaos vinmsAnefduanilszmnm s — 55 % vedn

Y o T v W a S A a 9 g 2 Ao 9
WIsUMsIAaR uuudanivuainan zunsngoul F9UI11UIULY (H. P. Grocott et al.,
I = @ =< A ] Y dy

2017) 1y ldlumufernunsAneIfAmIueIves Halm munnzunsngeuiilseus 1%

{ o LR Y] a ZJJ 4 A 4 a
Woaniraaia lanaz nasa@oaunuanvue (Halm, 1996) 1Hpea1nglianisainisine

9 2 a X Y 9y o ya o = Y
anzunsngouluszuuilannsanadu latles i lnlinang1uvesn1sAnEIA1IZUNIT N OU
A Ay "W = A

Tuszuutivaloauny (H. P. Grocott et al., 2017) 1AgNSANYINHIULIUD Dong A AN
Wud1 Banzunsadeulusruuniuaue sy fAe 1aeneen lUTTVUNIUAUDINSG

= 3 4 .
(gastrointestinal bleeding) 27.3% @Ud0UDNIHY (Pancreatitis) qqm?\amﬁu (Cholecystitis)
9.1% a'ldviaden (intestinal ischemia) 6.1% ﬁﬂg’fy}&%ﬂﬁﬁﬁﬁ (hepatic dysfunction) 12.1%
azanld Nneq A gastroduodenal ulcer perforation 6.1% (Dong et al., 2012) ¥ia major bowel

Aaa A A e . . Y

perforate Useanm 0.1% mazmaguuima@ﬂqq (hyperbilirubinemia) nwu'lddszanm 3.7% Tag
WUNTZAL 3.1 — 5.0 HAANTUADIAFANT (mg/dL) U 2.2% Wuluszav 5.1 — 9.0 mg/dL
FIUIU 0.8% LazNTLAVNINNIT 9.0 mg/dL $1UIU 0.7% (Kardatzke; & Wolman, 2004) 341w

o Y

= 9 1 1 d‘ a 9 dy A o
NITANEIUDY Dong Ulﬂi%lql’ﬂ 11.1mmu@ﬂwmﬂﬂmammﬂ%auimwuu WTUIU 21.2%

Y a (%

v Y Ay Yo o A v P ! ' Y Yt
INIUU “I/I”l,@i‘ﬂﬂﬁiﬂ‘bﬂ Iﬂﬂﬂﬁ]ﬁ]EJ“I/Iﬁ\ilﬁillcl'ﬁﬂTwL!“I/Iiﬂ“]if]ullflaﬂ mwa“lmg NWIWH’ﬂ%lL’U‘U

IS @ 9o

a a 9 dy a AAa o = Y 1 a d‘d [ A d'
Watazinan N nFo U UTOBIATIUIUNIN Tﬂﬂuﬂﬂ%ﬂﬁdlﬁiuﬂu gAYy A NN

@ 1

Y 9 (% ?,‘, =~ oA . ~

AInsumsraany NszIalumalunssiwize1mis (peptic ulcer) 8181IN (advanced ages) N

Uszaniamnmsauvesriale 1@ (bad heart function) Iim3ldaTeangsnsiauuesiale

ABUITISUAITHIAR (preoperative TABP support) M3N3uasaeasanininleanad (low
. 9 A Y] = < \

cardiac output) ms lsasesdeauazviilanewiluszeznanu (prolonged CPB time) LagN13

[ 1 Y
Wszezna1msldiaiesrieriolaurunuly (prolonged mechanical ventilation) tHa1HA®
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Javensirldanzunsndouluszuumauduermsvesdniinsumsidana lannuudas
NawINISHIAA (Dong et al., 2012)
5) AMzuNInFouneln
Y 4 Yo o = ' a o
amzunsndouluszuuil TdsumsauluazihnmsAniedanseds
2 ' A 2 1 3 A v ¥ . ..
wn¥uluge 50 Yaruani Taewu ang laviauiReunauiv (acute kidney injury: AKI)
I ) [ P—cy 9 a Jd a 1 ~
z—mmaLﬂuﬁmamuwmimamwmmimm"lﬂ HAZIINIIUAATIZHONNIU WU M3 la

’c’fﬂllﬁﬂﬂlﬂ (renal failure) 'L!‘Ll L‘]Juﬂ"l]"l]EW]E‘THHiﬂTH‘LHEJﬂ1ﬁLﬂﬂﬂTJ m%muwmqmw

@

yd

[

I &aehafiiidiaiiszdD < 0.0001 (Banach, Misztal, Goch, Rysz, & Goch, 2007) 8814 15R@

9 ~ =® v =~ aa dy .. A a 45! LY 3’, a1 1
ﬂ\ivl,iJﬂJelJ’E]‘lJﬁ‘Vll,Lﬁ@Qﬂ\iﬂ?ﬂilﬂ%ﬂﬂ‘iﬁlﬂﬁ?ﬂ (serum creatinine) mnavulumsmidgatiuiaumle

U

~ 2 ' o Y A o ~ 2 A S Y}
WUIWIINITANHIIN ﬂ’lﬁW’W’l@j@EJGlGD'LﬂiENﬂ’E]ﬂllﬁ"’W’)Gh]Wlfllluﬁ"]iJ’]iﬂleJﬂ’]iU’]ﬂﬁ]‘Uﬁ@ul@vl@

(H. P. Grocott et al., 2017) Gl‘LlN‘I/]!,"IHTLIfﬂiNWW’I’VT'ﬂml“l.l‘]JL‘]JﬂuuﬂJﬂ'ﬂﬂJLﬁﬂﬂ Iﬂﬁlll?ﬂl?iﬁi] o
vy
ﬂ”l'il"’ll']'i’]Jﬂ']'iNWIﬂi’)fJ']\iﬂﬂmu (emergent), LﬂuﬂTﬁNW@ﬂLW@‘ﬂfﬂml%N (redo), L‘]JuﬂﬁWW@ﬂ“ﬁﬁu

4

o I 1 A Y a a ..
#1219 (valvular procedure) uam‘ﬂumﬁmmmawqmwﬂwmwu (operations requiring
b . A J 1o A Y A o =
a period of circulatory arrest) wsatlumsmaanszeznaims lsnsestoauaziialaeuuiu
k4 4
(extended duration of CPB), I5nAA0LaLn1ZAAYE (Infection and sepsis) HATAITNAIL
] v ! [ { o a
Walvduiadanizyiadunan (Amial  fibrillation) Fsaunguesdidearss A ldinae
9 dy I A A = ] A
NNIZLUNTNHFDUU !ﬂJ‘L!Wﬁﬂﬂiﬂﬂﬂ?i‘i’llﬁ@ﬂﬂﬂﬂﬁﬂﬂﬁ$°]J‘U]’l‘ﬁﬁnﬂuﬂTEJSluiT\‘]ﬂTfJ@ﬂﬂqtﬂii’)\iﬂ@ﬂ
v = A g a ' g A a = A
ngﬁﬁifﬂl‘ﬂﬂﬂ ‘VIL‘IJL!ﬂﬁVU'JiJﬂTﬁLLﬁﬂLﬂﬁﬂuﬂTﬂu@ﬂiTQﬂTﬂ NIy Lﬁ@ﬂﬂiiﬂmlﬂﬂ“ﬂ@@ﬂ%”lﬂ
1 g’.; o Y = A . e =\ 9 Y A 1 @
TNNYUU VITGLﬁiTQﬂTfJiJﬂTJZ‘mﬂmﬂﬂ (ischemia) 1]ﬂ?ﬁﬂi%ﬁ]uelﬁﬁa@ﬂla@ﬂﬁOUﬂaTﬂWﬂﬂj
A ya A A = = 1 =\ gJ/ dy = A A
LW@GLW3J1Jilﬂﬂ!m@ﬂ"lﬁﬁmﬂuﬂTﬂiuﬁzUU"lﬁﬁL'JfJ‘LlGU?J\ﬁNﬂTEJLWENWﬂ MU FINDINTTINIADA
=) o [ Ao & ~ A Y] 1 dy o Y A v 9y 1
i]z”lﬁanﬂu”lﬂmmmzmuﬂumﬂm;f@ o ﬂnmuagwﬂ% mmuﬂﬂwma@@mmmgmi

Tnadeuvedlnaniiosas 111¥iAa mediator 112 cytokine taziAan1Iz SIRS lase 11 (H. P.

Grocott et al., 2017)

2.2 NunNuueulsIneUIameriaInsHaalauuuitla

]
A o v A

NNAMUNUADATIFITUYY 52171 T1IWIUTUUBUTIINGIIA AD T1UIUTUND

Clacyn

[ P o 1 1 Y Y v 2 lo Ao Y "o o
iﬂB”IGlIJﬁE]”IIJWEJ”I‘]J”IaGUﬂﬂ}jﬂ?ﬂ%”lﬁi!”lﬂll@]ﬂ%ﬂu miuuiwuumumumﬂa l111‘L!1J?]‘Ll

o 1 Y o 9y o v v A [ Y o 3 @ 9 3
AMNUY EJﬂL’JLli‘]J"l’JLmﬁ]1ﬁu181u3utﬂ83ﬂu 1W1HJL1JL! 19U Iﬂﬂi%na”l 0.00 U. SRR

)

4 o % 3 ] a rd
U (E‘T"Iuﬂ\‘ﬂu'ﬂaﬂﬂig'ﬂiiﬁﬁ”l‘ﬁ”liﬂ!’cjell, ]llliglﬁj) mﬂmi‘n‘umuuaz’gmﬁzwmmlﬁ’mmmam

q
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MANIMsNeIIa duinaulaansgnsneasisagy Ine 1wl w.a.2547 szyndiwauiu
o o 1 [ g’/ <3 @ yo/
wou I5ane1uIa Hazi g luamsnerviaaeduveuluIsaneuauumiuaidiagunin

]
[ [

MINeIIANd IR YA (NBIMINEILIA F1INIUIaANTENTWEITITUGY, 2547)
YA Y o Vv o A Yo o A a
Andsumsridailanuidle szldsumasnu lulsaneruiaiomsou
1 [ [ [ I 1 I
anunsounouIumIda 1 — 2 3 Tasdlumsesoununs ouN1INTO1eNINSIdNIT 1900
= Y a oA A o [ 9 9 1 (Y @ 9
M13A3791A9AN9HR9Y AN N13veudAdIMIUNII 15 IuTipdHIda N13asIInlany
d' d‘ d‘ 9 o Yo o o
aauanudge msasaauldihnale mslasudumuzihazmsgon anneruianas
v o % d’ ad ] = a a 1 = =) a
nmenmiiialuGesveddsmanieleediailszansain n1sleosdallszansain ms
o w dy 1 = A oA o [ | Y] v a
panf1aIN1g Huyaniwitenme saudamsliadinienaimsridna (eyas1 sudall uay
801N HIMNTY, 2548 31911 WU 1BINTYYFITIV LATADLY, 2553)
= d' [ [ 1 yd' Y o 1 [} [ a =
msrnwIndIu luaadssma wod gnnsunisiidaialasuuitle szl
o % Ad' q./ =
I uueu Isaneuiamaslszuna 10.813.8 31 (J. Auer, Weber, et al., 2005) AI5ANE
a 4 a a Q'{ 1 H I
ludszannsvesdszmalnelae insiuns gnsezdszans 1wl w.a.2548 wun gnansums
Adaimadeosasadeaiale USuiuiuueu 1sane1u1amae 10 U (Utriyaprasit &
1 A 1 Y A Y o " v W a g}/
Moore, 2005) Tur9528219a1 5 — 10 UNF I wuN dihennsumsidanilasuunlanu
A o @ A 2 g AY Yo = Y A Y
Uuauiuueulsanerviananas yuuwawiainmsnlaimaeseudie ae n1314d
' v Y
MoFurenoumsmdaludIureInIsiae 39N9INATUHAINIAR LAZNITAUANIENAINIS
T W = a d' A A d' 9 a oA ] o dy
ida 520 lDamseSueiinseungunszUIUMTHI oI RIzAR A lureszeznainilu
1 = a}d'd o W ] A Y A
APUENIIN 154NN Fagnunumangylumssirenidontlie Av We1L1a (Chunta, 2010)
= I = o = ~ 1 Y
Faudul)lumadeanumsanyives Aver wazamz il a.6.2017 Wi mslimsquanuy
o A A o Y Y A Y o Vo W A Yo ™
aiuayu e mndalidihendhsumsidaiarlasuuia Iasumsquanuumivayunig
a 9 ax A 9 [ " v W ] = 9 =
0 la A1835MImsnanerIoMIas1InNurIIlumsiidainyegatin e nlseumey
@ < [ VAN Yo ) 2 A o @
numsguanuundg T won lungualdsumsaivayuiu szlisuauiuueu Tsameia

Q

= ' YA Yo o = o @ =
afan Tﬂﬂwamiﬁﬂmwmﬂuwﬂ @iﬂﬂ'liﬂllﬁ‘ﬂﬁulﬂ nmmmuuaﬂﬂwmmamaﬂ 17.27

U

Yo

T TungualdSumsaivayy Srwauiuueulsane1uiamae 12.62 Tu (C. J. Auer et al.,

9
v

XA o v o ' o & I

2017) mﬁﬁmu’;u’muauiﬂwmmaﬁmmuummw 10 IUUU mmﬂum‘iwgﬂuummmi
I ' o I o 1 o o v o @
mm’;mm%y,aGU'e‘Jqﬂ’qumaﬂwmmuﬁﬁmmumﬂﬁ’w mmumuamuueuiﬂwmma

91::' Y o " v W a =\ = a 4 ~ o = =~
GU’B'N@ﬂlﬂl1iﬂﬂ1ﬂﬂﬂ’)ﬁlmmﬂlﬂﬂ UNITANHIVDIUHGUA NITUUN LUASAUS 1’11’11ﬂ1iﬂﬂ‘]ﬂﬂuﬂ

FA o A o Y d' [

N.f.2546 11!@,‘1J’JEJ§]”IH’J‘N 226 1319 mmamuu@uiiqwmmamaﬂ 19.1 *12.7 W IGIEJ

daulvg Ao 14 T4 mmiuummzmerainsiaani lsunwda wun Teeaulvgoy
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uauIuueu 11 T4 mastiauiuueu Isane1uianenanian Ao 11.9 8.1 7 (ugua

a 4 a v zgzl.l 2 { o
NIVIUUN LAL VI INAAN, 2552) HadINUU ﬁﬂﬁﬁﬂ‘]&ﬂﬂ]’ﬂﬁ/‘liuﬂi 1gAUITY ﬁ‘VHfﬂiﬁﬂkﬂ
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o A o v o v 1w 1 { o o {
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WIYFITTN UATAUT, 2553)
< 1 o @ [ o 1 o o a
Tagag azwiuldn Srnuiuueulsanenanenainmsidani lauuila

s}d' o Y o A:; A Ly Y [ R o a g‘; A o
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4
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H 1 1 < ° @ ) o

Tsanenuiananad uaoe1dlsnay S1uruuvou IsaneruianisivIuunysoios 3Wnl
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anudunusnutladeaanaiae 11l

2.2.1 fadanaumsmnaninanad IV UM U SINENIE

1 a3
21g : INNITNUNINITIUNIINBEINTUILUVYDY Almashrafi uazamz Tuil
= YA Y o 1o o A 1 o Aa ] A o o

A.7.2016 Anwrlugnisumseidaalonuuila wudn JateniwanensiusuIuIuuoy

[ ! IS

Tsanenameraimsrde ae szeznalule.d.y. aeszeznalumsueulule. &y, wiud

2

Ta8119 1M SN0 1UIN (Ahmed Almashrafi et al.,, 2016) ﬂTiﬁﬂ‘kﬂﬂl@\iWiHﬂW LI UN

E] g

¥ o [

o =2 v Aa o o J v 1w Y1 AN Yo
mnsAneliseninnudunusnuiiiuiuuenIsaneuiavasiaaludiaeh lasuns
mmaesraoaaontinle wua ngudleg1s IS iuneu 15ane11an1eMaInIsHIae

@ A @ v 9 = o v o 2 ds! o @
4 — 1570mag 7.3 M Tasadediuely UANUFUWUTAUMSIANIUVDITIUIUTU DY
Tsaneniaszauded 9 Uied A9y (= 0.285 p < 0.01)
SrunuTuueuneuSumseida : dmsumsanelunguaedisswiu 1,073

4 4 1 A a Y ~ 1
318 NFUINITUNNG 14 ura Tulie9%9du Tag Johnston tazame 14l A.7.2004 wu1 Ty
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AA o

Aidhsumsmdaiiermadesiasaiieaalafiiismauunenlsmennadeumseida
1 ] Y
WINN 2 U BANUITEIADNMTINUAIUYDITIUILIULOU TTINEIVIA 0.604 111 (OR = 0.604,
= =B = = A o 9y o
p > 0.023) (Johnston, Goss, Malmgren, & Spertus, 2004) a9lullaen InansanwInvandany
Y Y
AUUITBTUL Ao NMSANEIUDY Oxlad tazane Uil A./.2006 NEUAIDEIS 119 518 LT 1UIU
(4 ' L o d‘ = % d‘ A [ =
JuueuTsanganeumrmaaiIMauliesviasa@antials Taginay Ao 1.25 U N3Ny
1 o @ 1 T W g}; ] [ @ J v o @
WusauIueulsaneuianounsiaauy lulianudunusiusiuauiuuou
Tsaweruraedwiiied 1Ay n19ana (Oxlad et al, 2006) d1sumsansludszmalneg
a 14 ~ YA Y o " v W a 1 o
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@ ' 9 o T A A [ = % v d
Junoulsangruianewd1sunisrida Tagmasaslszuia 3 7 tazianuduiusyuia
Tvgnuduinueu lsaneuan1enaInsmaaeg1elied Ay (- = 0.76, p < .05) (Ugua

AI9UUN LB gF37 1nAAY, 2552)

[

Tsasaurisalaatlszdrda ;. msanu lulszmealnevearsenan wwuaw Tuil

=\

P o 1 o o A A @ A o 3 A
W.F1.2558 ‘W‘U’N ﬂluﬁ n mJmsmmmmuuawaamaaﬂm%mmmumma“lumaﬂqq U

[ [ Y { { [ o
ANNFuNUE A uMINTukainszanduenmed (r = 0.22 p < 0.05) (3519AUT WD, gE1IA

a (3

(% a @ <] J a
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9NUIU (Systematic Review) W1 mazﬂaﬂqﬂﬂuﬁaﬂ (Chronic Obstructive Pulmonary

Disease: COPD) 1azn 112 lanenion1az lagandeontiifl (Renal failure/ dysfunction) NowaN
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JUNITHINA ﬁaﬂ‘ﬁwaﬁﬂﬁ’ﬁﬁ’mamuuauiﬂwmmamwmmﬁwmmwﬁuﬁw (Ahmed

Almashrafi et al., 2016)
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(Cotter et al., 2016)
dUszansmnlumsiudivestialod (Low Ejection Fraction) : n13ANHIU0Y
.. o = Y Y 1 v W a v 99 o IR~ 1
Pieri tazanty imsan lugnnsumseaaialaupuile Tasuuginsumsmdaiungu

A A @ @ 1 I
Taeldtlsz@nsanmstudivesrialeiesarsdne (left ventricular ejection fraction: LVEF) 1]y
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szazaalumsHfa (Operation  Time) : lumsrida lavvuila sinas 1y
@ ~ 1 A A 9 1w
srgzna1lszana 2 - 3 93134 (120 - 180 w1N) ua luuensainums 1¥szeznarlumsean
a @ [ a 1 a ¥ X I { o
w4 52 Tue fiheziTomainanizunsndou Taun msaare suuaungnild
Y
AThedesuonTsinenauIuuInIu (NUaIUAS GaMgNa LagAme, 2557)
y A o = . .
szazaImslnnsestleauaziialaies (Cardiopulmonary Bypass Time) : 113
9 A ] =3 o " v W ) g}/ a 9 9
l#nseeauazvinlamenvazyimsriaa lasuuilatiy @1anan1ILUnsnsouINNIT b
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1A309N T IMelinsnpUaUee TaaianIoNEUNI319Ne tesninden Id narudaa laly
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Lﬁﬂlﬁﬂuuyﬂ (Ghoneim & O’Hara, 2016) M5 19melimsnaa pro — inflammatory L0
anti — inflammatory cytokines 1#1LA tumor necrosis factor - OL (TNF - QL), procalcitonin Qg
a 1 o 1
interleukins (ILs) ¥HAA19) AB IL — 3, IL — 2, IL — 6 1Az IL — 8 LAZABNNALNUADANINAIN
a o a [ 3 1 1 o 1 5 {
20 sila M iRanszuumssneuIulusame dawalinmsiiadeanszua T lanlaeuly
4 = o Y a 9 = Y 9
(Guenancia et al., 2015) B901991 IHINANTIZUNT NFOULASNAIIUABINITAIUNIT NIV
A a = o YA o 2 é! = a 1
a9 19 E N u Tsane 1 uIamuuINIY TAgN1TANEIVBINTAN LAZAMY WU
o 1 o As Y A v = 1 A 3 o A
MIMEIaANNTLozIaIMs IFasesloanazialaouuing 150 wn Wlutlavenainise
Muemanan i luduradanizaenaImsrmaa la (Wsnw neau uagaue, 2559)
d
szezNMIMsHHUYaoAa0AIAe003A (Aortic Cross Clamp Time) : 1HVME
o [ Y] Y d' v = g’; = = A
mnsiaanielainsesdoaunazinlameniy 9 U%952821981909N 1T HE LA A BALAL
4 = U ~ o Y a 9 dy o [ P
1909IA1 HINNTLILIATUIUNINAIT 90 UM LT ININANISUNTAFOUIY D UL IHN
' F 9
szozna lumMIsAIAINMENAINNMIMAAIRLATY dana I TN I ULeN T5aNeNaNTY
Panaudiameauaanaunuinlasy : msrndadiedIsmsiaanalasuuila (Open
g’/ I 1 o o Y dy A A <3 I a 1 .
Heart Surgery) Hulunismaanazmlviiemailinisuianuiuuinavuialvg (Major
trauma) (Somboon Thienthong, 2020) 1% lumsSnuuneInualauaznasadonn Inajuagil
ANUAATY (Heart and great vessels surgery) 35HINMIAIAA 01MIgdodoaluvms
R U o Yo o Y Yo A 1 = Yo A
faa luaauinlisuiludedldsvaeanauny ualinsdnyINaINNT a5 UEANALNY
2 Y 9 o LY Y A =3 o Y a a dy
TulSuamn windunsumsaida ladeanaunuludsuanin e ldinemsaavouay

Y o

a a a a 1 a 4 a
maanuAalndluszuugiiquiuvesiemela (ugua AU Lag gF51 1naag, 2552)
2.2.3 Padanaaimsrdaninaned I T uueulsanenIa
Snuuveuly lo.3.e. : 1INMIANYINAIULIVEY Almashrafi wazany U1
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o o A 2 LA yao 9Yq 9 A A A Y 1A
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) @ a 14

91401 (Ahmed Almashrafi et al., 2016) A5 VUszme Inensvesugua AINUUN uazAuY

a

= = sld' Y o " v W a U = 9
Tutlw.a.2552 ﬁﬂ‘]slﬂulﬂ‘mﬂl15‘Uﬂ1ﬁw1ﬂﬂﬁ’ﬂﬂlm‘mﬂﬂ WU MsuNNIzUNsnFaulumsuou

[

=S o Y = dyd 1% Y] 4 <3 [ o
lo.3.9. i lliszoznameulule .g.u1u nazdaveliiianudunusvuiadnniusiuiu
TUUBUTTINGILIAMINAINTNIAABI NNUITIAYNNADA (r = 0.21, p < .05) (UHNA NI
UUI LAz g1 1nQAY, 2552)

UIUNIZUNINFDUNBHAINIHINA : NITUNISUNTNFOUNIHAINTHIAA

[ Y v o @ 421 A o 9 2 Y
dzaalfszeznalunswnsarIA1NULINIY 1S nEIA1IZuNIT nFo U u I nua Ta

|g’/ dal Y1 a 9 o 1 w 1 1 = [ 1 dy
uaAN I {1281019318 919NANIZUNINFOUYRINITTIIAANINATD 1 0819 F3Tfadeaanarll
A. Almashrafi tazaaz #U1 92 170U UL U TSI ILIaHaIHIAANNINNIT 10 U
nazlinaneszeznalumsueoule. @.g. AuINN1 4 70 (A. Almashrafi, Alsabti, Mukaddirov,
Balan, & Aylin, 2016) lutlszme lng MIANYIv0INTUNT 18T YFITIV AWV TIUIUNS

Y
1 (4 Y

a [ [ o J o A 2 o [
HANIIZUNTNFOUNIGNAIRIAANY TANFUNUTAUNITINVUYUVDITIUIUTUUD Y
Tsaneu1aszaul una e LI L AUNBAAYNINEDA (r = 0.54 p < 0.01) (WIUNT LFAUITDY
qITIV HAZAWE, 2553)
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o Qv < v o Jdo
ﬁmuuauwm (atrial fibrillation/ arrhythmia) : Ll]L!ﬂTJS!Lﬂﬁﬂ%}ﬂuﬂﬁﬂ31uﬁﬂwu1§ﬂﬂﬂii
Q' 3 o L v ' v d
RAUVDITIUINIUUEU TTINGIVIaNENAINTHIAA (Ahmed Almashrafi et al., 2016) Tagily

1 ] 1 a 4 a a
ﬂTJZLWIiﬂ%ﬂuﬁWUqﬁﬂﬂﬂllﬁSNTﬂﬁq@ (HUa NINUUN UL FUININAAY, 2552; WINN
MBIV UATAVE, 2559; WIUNT IFUITYYITIU LAZAME, 2553; ARY ATTAUITING, 2563)
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2.3.1 HITHHIAN

ANUYNIINNMIAAMIBIVEI0IANTOUTBTAN 1D A 2003 (W.A. 2546) WU

Y
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a a e o 1 v 3 [
INAAINNNT (Disability) Uszmamsnl 13n1ud) ./.2030 nzdusinzgniailusudun
2 yoslsaniinnugunsai ¥inanuwns (Mathers & Loncar, 2006)
ﬁmm%mamﬁmﬁgemgm (American Psychiatric Association: APA) 1817
= 9 1 9 =R a a A A a )=} g’;
ANUUIIBVOINMIEFUATT 1T uanuann1eaale Anuaa ¥Ie 13Ul NNAINNIT LAY
o A 9/2’/ = IR 9 (= a A
naau Tasfidtiuaziioinsvesersuaiduai vraanuaulovaz lulianugulufenssuiine
lutlegiiu gaprdewdsnuazidyrilumsdaduly iWeeims Inmsueuraunaalnd i

FalaustsruaziinnuAnes1na1aam1e (Ghoneim & O’Hara, 2016) H4HINYNIHINGIIN
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(Diagnostic and Statistical Manual of Mental Disorders: DSM) Favai lagauauIanyenans
AN5T0ITN (American Psychiatric Association: APA) ¥ 1% 1unssziiu Tasaunsanys
@ 4 a o a [ e Aa A
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DUUA 2550 919 1UTUNTT HIdrIgITIN, 2559)
I P [l 4
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3) NNITHUIAIIBEIIIUIII (severe depression) Lﬂumaz‘wuﬂﬂau
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anuAimaea  Nawazilueguiy mlmnamsnlasunlas e1sualnagnganssneds
< Y v ' Y| 1A v 9 ' 1 o o Yy a 1w
mulada wu Fan lutianunda 15qaa lilidse Teminaeanar sihldtianufasiidinie
' < y o < oAy A e ogda v o &
Tuanledanadon soud msyavuilulodradesdn reedudnionmaeinluszauilaz
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Tuansaihnenssy vsorhauawmihi laguau tazinizasudioenain Tananuiluaia
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U 3 o o A 3
2) ludiheTsanziie nzdussezhlnisanmsmeamuniu
2 9.a i 9w - 9
3) NILFUIATIVANWAITOINVAINVNNIDIVBINITIAA
.. . . =< 9 dy = o Y v 1w A J 9
(cognitive impairment) 18ZN1IEFUIATIY UHa INNBHAINITHIAANANNUANIBDIVOINT]
9y
AANIANMNFULTININUY
< o 1T v oA =< 9
4) AMUAVYIANENAIMIMAAN A UHANIDINANISTUIATT Hag
o [ 1 <3 I o { 1] v Jo
mRszauanunuaennuIvilialaanas Tasarzduaduiuiladenianuduiusou
1 % I~ g [ [ LY . .
E’JEJNQNﬂ']JﬂTJ”Imil']J’]J’JﬂLL‘]JiJLi’f)Nﬂ”IEmaQﬂ”IiNW]ﬂ (strong predictor and correlate of chronic

post-surgical pain)
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5 aeduad dutlaaeanii iinan1iziiends (Delirium)
o v w ) o q VY ) i o o Vo 2
menaamsrae tazornduaunginlndesldszeznar lunmsiudimendimsridauuau
=< Y 1 4 a 1 &I o v 1w
6) NMzFuAINaaeouaitazInlalureszez NudImd g
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d’ o a U o Q
waou 1 lumsrneInsiszs1 iy (Patel et al., 2013)
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unanguuaasdadiemeraimsidaasaaeaialy Na1sFwAI 19z I
a 9 1 o YA Y o [ " Y d?
ManzuNIAFeurateed1d Mlnumsnsumssaw lulsamenialae luldnaumuunnyuy
(unplanned hospital admission) aEM3NABINTVEI15AHI1Y (Cardiac event) 131 ¥ laidu
a [ < [
Aadanay, Ho1msduuyuniien (P. J. Tully & Baker, 2012; P. J. Tully, Baker, & Knight,
2008; Phillip J. Tully et al, 2011)taziawuzihnnamaulinialanneanigomsm
(American Heart Association) 5217125 0mM 31 sziliun 1z duss wazIannaravesdiliendis
I o J . .
Wuilsezan (routinely) (Lichtman Jh Fau - Bigger et al., 2008)
1 sld' Yo aa v A o
MMInuNIUsTunisy nunludnlasumsitenuilulsavasadonials
= = 9 A 9 Y o LY Y U dy = a [
sz 20 — 45% 2UNILFUAT LazlodouTUMINIAA A1enquliaciin1izInnnadg
4
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. Y =< Y T o o 1 A Aa
Sloan, 2001; Krannich et al., 2007) Taggninzduaiinounisiian azii llgnmadedia
P 1 Y 4 =< 9 dy 1 [
1809 80%  wazu1edIuazAoINnINTNIUIINA I FIAS 1 luszeznaIuImun U
(M. P. Grocott & Pearse, 2010) Krannich LazA¥E (Krannich et al., 2007) WU A mIudN
[ Y o Vo oAs = Y a I = 1 YA Y o (Y]
AT UMIFHIAANTN TR ATl 25.8% Faunnd1 1 Tu 4 veagMidnsumsran
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Wlananue deandesnunsAnyIved Fredericks tazame Ny dihelsainlendesdsy
1Ty oA = 9 ] J " W A 91 Y o 1w Y
msrdalngduai lursnounsmaamniiga uazuineg ldhmsmdalduda 1 - 3
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oY §9A9NN1EFNATINARY Taen1zduaiIneunsHIdall asaluildeniiue
d' aa [ ] % 9 J = ﬂ}dld = 9 J 1 %
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o 3 YA = 9 v & 9 = 9 o Y A
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=2 Y v I Y =2 Y o =< Y_ o Y
ATFUATITSAUANTDY 17.0% AMEFUATITZAVIIUNE1 9.4% A1IzduAT1IIdADY
Y v
TaSumsaiuayumIauTMIquAIMIINaY (Gehi et al,, 2012) HINEWTDAUNURNTN1IZ
= Y 1 Y o R o o = = Y A a s A
Fuanowdsumsaida ld wazihnsinunaan iz Fuei vsodaS oy vauwndionis
Y
quasgravanzay 14 aunsorreliialadiedtu uazaunsoaamszarldaelunssnu
(Fredericks, Lapum, & Lo, 2012; Patron et al., 2012; Patron, Messerotti Benvenuti, & Palomba,
9
2014; Rymaszewska et al., 2003; Timberlake et al., 1997) AMzFuAI I uaIRanIENUAe
a [ 1 [V~ v o [
3019 111 1519M8 (Noel et al., 2004) AzFMATINOUMsIIAATUTITEILIEEATINTAY
Tugns 30 Jundsida laediiveddny Tag 12.5% veeniinzFuadnounsiian szl
Tomai@edia lauinnadn lifinzFuwadinounisiidaldng 624 1M1 (OR  6.24
CI 1.18-32.98 p = 0.046) (Baker, Andrew, Schrader, & Knight, 2001)
=2 A 1 1 Y A @ A Y o T W

nnmsanendIu wnunlunguiihelsavasadeaialanwnsunsmiaa
@ a g 1 1 3 J L Y [
Walavvulany daulvailungugeeny (Krannich et al, 2007) @9AAABINYIIGNUIY
Uszmaeasaiuludl a.e.2004 Anunludaudimsidailouuila Suauiesas 42.8

I Yt A 1 = a A = =~ Aa A 9 Y Y o
L“]J‘L!W‘VI?J@WEI?Hﬂﬂ’J 70 1J mﬂmmnmﬂmwmuiuﬂ A./. 1994 NUINYITDYDY 24.9 UVBIRLUVITY

v
mMsrdaaalanudlanaviua (Gummert, Funkat, & Krian, 2005) A15ANEIYDIATIULWIAE
AWy 1 wyy 9 oYy Aa A Yo o o a ¥ A a
ﬂmw"l@ﬂan"hwmu NWUN @,ﬂaﬂmumqummmmmimmmimmmﬂ@uu gauvIIYUIN
a = 9 ' ' 1w < = 9 1A
%mmazmnmmqmazqqmﬂumm@umsmm Tﬂfm1ﬂﬂzLzuummmmammmmgm 7
1 S A = Y " W d‘ 1 =
ASLUU ‘luﬂqumq 61 — 66 1 UASLUUNIETUATINOUHIAAN 5.21 AZLUY nauBIEY 67 - 72 1
=\ ~ VoA 2 A a & Y3 XK
UASHUUUN 5.33 ASLUY LAZNUNNBIEY 73 — 78 1 UAZLUUUN 5.75 AZUUY cmuﬁﬂﬂmwum
A A Ag =~ A 9 [ = 9 = @ LY A o a
2YNNNUYY UANUNYIVDINUNNISHUIATT LAZHANITANHINYHAINITHNIAN LUDIALTUINTY
1 ~ 9 1 Y 311 = =< 9 P o w
ﬂqumqw”lﬂﬂanllﬂumuu VTHASUUUNICFNIATIOYN 4.87, 4.93, 4.23, 1iag 5.37 Anua1al

Faliwa T lunanedernuiansFued ludihogeorgnnsumsmaaialanuuida szl

v
a

9 [ 9y
AZUUUGIUUAWB YWY (Krannich et al., 2007)
a A =< Y v o U
2.3.1.1 NENFAIIMNVBINNFIAS DU MU THMaUsINeNIa
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9y Y [ dy 1 9 o a
ﬂﬂﬂuﬂfﬂﬂﬂﬂﬁﬂuﬂ1i§ﬂ5TL!m@ﬁl%@Tiﬂlla%ﬁfJQﬂﬂﬁ'ﬁW‘H

Uszamon TuIAUSIIY hypothalamic-pituitary adrenal axis LAz 5 UVYIATTOUIE AN N1E
madalana aAnuasea Jrai IiNuN1TaoUAUBIABNIDNAUNITINNG INNITNUNIU

9 " v 9 axq 9 A o =1 Y A
255UNITTUNNUNTAFOUVDINTNIAANIEIT 1FIAIpa1eauaziinlaney azunsngoun

o v : 4 1 o U o o
ﬁ1ﬂmﬂizﬂ15ﬁﬁﬂ ﬁ’f) NINTUADUAUDINDNITONAUNITINNY (SIRS) ‘V]ﬂﬁ)ﬁﬂ”ﬁﬂa\i
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pro — inflammatory cytokines 1% interleukin 1beta (IL - 1[3), interleukin 6 (IL — 6), tumor
necrosis factor alpha (TNFOL) 118 C-reactive protein (CRP) M3finy1ves ywude Tuuazams
143) 2013 (Bufalino, Hepgul, Aguglia, & Pariante, 2013) AEIRUAMILT AT 1ADNTIAANS
ADLAUDIABNITONAUNITINIG WU cytokines 92 1)5DNIUTZUUAAIVAUNITTIIUVD
A~ Y Ay o =) v =2 o @
T — cell V]NUV]UTV]GLHQ"IUGIJBQQ‘JJ?JNT]H LLaZﬂJﬁaﬂﬁWUi’JllvlﬂﬂQﬁﬂHﬂ!ZV]TQWUﬁﬂiiM (gene)
b
v 3
YD enzyme Ao Cyclo-oxygenase2 (COX-2) t1a2 Phospholipase2 (PLA2) Wl ud MHAVDINIY
= Y 21’ ] I d A =
FUIATT UDNIINU %1ﬂﬂ']3‘W]J1/]'J‘Ll'333ﬂ!ﬂﬁﬁll’E)EJT\‘]HJ‘L!3$°U‘1J5U’f)\11ﬂ°ﬁl‘l‘!flulla$ﬂﬂ!$ “luﬂ 2016
(Ghoneim & O’Hara, 2016) WU single nucleotide polymorphisms (SNPs) T gene A RRET
4 9 o . a & X A4 9 o = v R
INYIVDIND serotonin  pathway 1/]111J‘VIUW%LﬂuWMﬂTHLﬂﬂQﬂJ@Qﬂ‘UﬂTJgGIHJL?ﬁW AMNNIINY

{ [ 1 I 2 {
Cytokines ¥a9010 NUHAAD T-cell FIMAUNTYNTUNIUYOL serotonin pathway VAT UTIN

Y o ~ Y o

9 ] 1 9
mldszuugiduiuasas uazmsniiglduiuanaaiuagiiunNUITEIUIN1TAAITENIONES
- X = 9 ) A 2
M5HIAA B9 11519MeNANNADINT IUUDU ISING LN LN INUY
= [ = Y =< Y (%
M3ANYIYDY Carney IMsAny1 ludira Tsadumas1n1evaIInms
(% [ A 9 Y Y a d‘ a Y [ 1
Snuinzilnadeaual Tngihedaaiesdaaiunisiauyeariala uazaziin ag
=* Y A o Y Y = 1 a @ Y a o a o Y a
Fuaswam gt e @eanemananizilaura iz siiaguusawazmuso lvina
o ) \ o W v A ' YA A = ¥y & =~ .
Az lavgaiduediangiuiula iesvinnua Tudniinrzduad1ull ventricular
. b a a = ~
repolarization AAYNA 11 (Carney et al., 2003) NM5ANYIVOY Patel nazame 111 2013 (Patel et
al., 2013) §aldmamsdanunlllumauferny as anzduaininamldinaniigirluduy
' Y ]
Andamzriaiosuudunalld 91nm3niin1inszdu Hypothalamic — Pituitary adrenal axis
Y < . . . o Y o . 3 3 A 2 A4 o 9
Tvnas Renin-angiotensin-aldosterone mlvuszauve Renin-angiotensin IT INWUY Nrai v
a . A A Y a . Lo Y ] o q Yt
IN@ transforming growth factor (TGF) Naata5u %10 atrial fibrosis o1 lavosuudge i1y
myvenevuaveetinaiile wazsh v nszua lih luewinlunansiu (Reentry) uazina
I Y] Y a o Y o Yo o Y [ [ A a 1 Yo o
Wy luduiasanizld vildsuiudessunisSavunudy adanalisiuiuiuuey
A 2
T5aneIVIANNNINTY
A A qyo A = v
2.3.1.2 in3033e N1y dadszdiunzauai
A = y ¥ a A A & oA
UUDY TN IEFUATINY Uraanseale FaNANUKNIZaNLaY
Y o w ~ 1 [ [ g}/ A A A A X a = [ A 9
YoINANUANANNY AdUY MSIaemAIeIloe 1% un1slseiu adsgavanlunisiaenly
A A A a = 9 [ dy a
(A30INDINDUTLNUNIZTUATT AU (5ITUUD 9T QYIYDY, 2011)
a I g’/ ) [
1) $hrnelumsdszdu Ae dlunmsaathuinedmsuy
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a lﬂ' o . d[
1.1) MIUTLHUNDAANT DY (Screening) 54
3 ' J { ] ' ] ] ]
Wumsuenuezdilrsesnainnguid luldaynla ualuawsaven ldmiveuiniulsa
] I a ]
s li vieilulsnviala uag luawisovenanuguusela
a A a A
12)  msdsziwiedseiivernsvse
AAMUFANITTNEIAD (symptom — severity measures) GTNmmaaii’muﬂmmguuiw%mmﬁ
9
YoININADINT 1A I3nsdmnsaelumsaamueinisuazindszanivesmssnm
2)  nguihwinelunsdszdu e ldawsaden
A A o v o s ANy A 9 . g
insesiiotnldnsenunguithuuie wai ldvelinnugndesvesnuase (Validity) 312119
A A3 9 19 A ' A Ay Y 9 ~
sealotuannnnguithrneimme wu nuvlssiunaiunlsamengudgeeign
Ho1gu1nn 11 60 U, nuvlszdiv CES — D I lumsisziliudogueig 15 — 18 1, nuwlszidiu
Tsagwas o o mwdau lenuaulnenindau wionvuisziiiunzFuasives
@ A qu A . 9 Y a v v
WIAMaInana e l1l321iiun19g postpartum depression Tanwiz Iugrganainasa Wuau
3) 3sM3lszinu
9 a a Y =
A nziinglsziiinaisniied (Self — report measure) I
doanaanin lslszdulunguilitiunguaitediealSuamnlaluasa@ernu ludelsy
YAAINTNIN uATeting Aeanuamisovesdgnilszitiulumseuoondeu 4 nazeaiinam
Y
Aanatavesmslszlumnatiu mindgnilsziiuduaunse luhlaludediom

AgniUsziliuaeunuuaeunININNITAUN Bl

o ¢ Y Y

I { [
(Clinician — rated measure) Taogaunvaitiy douiludn lasumsevsuniolinnudnlaluns
4 U I I Y ] ) J [ t4 {
ldaseciioninewdusd @ fdea Avainazlinuuiudiuinnal @ wsodun1¥alAn
' 1 = 5% v 9 o =) 9 ax
liawnsoemeenideonld lddie nazaalymvesms i ladmnwnie luih 13t msaou
2K A 1 o ' 19 a Ay 9 9 o
RIANuuiuNINNM uaderds Aededldszeziamin 1dyaainssiauin
L2 A A
4) ANV UATOIND
4.1) Validity e Reliability

9

. 3 waa A =
Validity: LﬂUQmﬁNUﬂVIﬁTﬂﬂJﬂJ@QLﬂSGQNB
Il = . Ao o A A Yy 1 . . < qe
DYWHU LA validity NA q;mmmamm"lmm criterion validity
Sensitivity: A9 AU INITAVOILATDIID
Y Y A = [ Y a 3‘/ A A Ao a0 1
GluﬂWiﬂi’Jﬁ]LLﬂﬂIiﬂulﬂQﬂ@lf]\ilﬂJ’éJl“VlEl“]Jﬂ'UE\Jjﬂ’]ﬂ%i\i“ﬂ\‘l‘ﬁllﬂ IATOIUBNAAITUATISHIN

0.79 — 0.97 (Robins, Wing, Wittchen, & et al., 1983)
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v
1A

Specificity: ~ A1NUBAANIUAINITOVDY

A A a}d' [ 9 9 A = [ ﬁ}d' [ a g}/ A A A =

wsesio lumsuundn litheldgndes iWeisunudin ludheasanavua nsesionansiia
317314 0.63 — 0.86 (Robins et al., 1988)

o 4 v A

Reliability: AuasN lun15inveunsnile

o d’ A g’/ [ %’ Y J [ 3,‘ Y 1 d‘ A g}z =

mintuasesienu liiag sz ldnianuuanaievesmsiagiios uanainsealionull
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A ' A oA A o A 1 a 1w 1
format) : 1189910 LAAIATBANBITUMABUNIBFU UV IE I IumTYsEmua1eny
A oA A A~ a 2 9 A A oA
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a { o 3 @
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a o R X < CO- )
UIUIHA AITAMHIDIANUTUEINaVeUATINA Y
F
AMNNITNUNIUITIUNTTY WU ﬂ@umﬁmmwﬂmmmﬂﬂuu
a = Y dyqz S 9 Y = 1 o ] % 1
nMsdseiun1esuAsINg N UeY Llll’J"Iﬁ]g3J@Eﬂ,uﬂ”ILLL!%‘L!"I“ll’f)ﬂﬁﬂ”lﬂﬂJIiﬂﬁ’ﬂﬁ]L!ﬂQ
[ a 1 a 3 I o o Il [ o '
anigowint asilszdiwiuilulszd 3eklve1n li'ldsunisastadansesuinou
= 3}/ 1 = 9 A a ,é‘ v Y 9)3‘1 a 1Y) <3 Y = [ g’;
i’)ﬂ‘VNW‘]J’J"IﬂTJZ‘ﬂ)’?JLﬂi"me"I?J"ISﬂlﬂﬂﬂluﬂ'iJQﬂ?ﬂqﬂuulﬂﬂiuﬁzﬂﬂlaﬂu@ﬂ D91 unare Ay
A A A = I ~ o Y o Y
ﬂ”li!ﬁ@ﬂlﬂii’)\ill’EJﬁNFI'Ji!ﬂl!t!‘]J‘]J‘ﬂﬁﬂJTiﬂﬂﬂﬂi@Qllﬂ HAZUBNITAUNITUITULIINTIY
A A s A A A a [ = 9 o
L3Ji’)Wi]15m1%1ﬂ¢n'51\1l1ﬁEJ‘]JL‘VIEJ‘]Jﬂﬂ!leI‘IJGILﬂi’ENll’f)ﬂigl,lluua$ﬂﬂﬂi@ﬂﬂ13$‘ﬂfﬂlﬁ51ﬂﬂﬂ

My 1N 1INMTANYIVOIFTINUID WTYYY (FITNUID WTYYY, 2011) LAZNIUAIDE1

o

Y

g’/ v = ya a Y 1 A A [ = 9y .
FIUMIFIUIANVDINTANYT FITENITUIED WU 1ATINOUVUIANTIATUIATT (Thai
. = o Y = ao gﬂ dy
Depression Inventory: TDI) Ianuanzanlunmstild1¥lumsdnyiselunseil
A A @ =< 9 X :
INT09NOUUVIAW TTAFUIAT (Thai Depression Inventory : TDI)

@ I 4 { o o @ @ o
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= Y X qu I A a v o A A Aqyu 9 ~ o v
FA31 dlmnaa lumsdsziiv@ernuiuinsesen lsneag uan Taslinmsdiuam i
) Y
wimzaunums I luaune uaziasesielllavh lunaaeunudihedusisuau 50 au Tae
THuasgulumsfFeufeunuuuuysediu Hamilton Rating Scale for Depression R1j1
mulne FalasumsudavazWauiu191n Hamilton Rating Scale for Depression R1j1
o . = . = o A A
NB1BINHBUYDY Max Hamilton 141l A.¢. 1960 (Hamilton, 1960) IaalunsAny s unsosio
9
Hamilton Rating Scale for Depression aune Ing v Tuy naoaIENalaZAMUSUUY 189
YA A =< Y o Y o ..
mimaaﬂu@mmaz«mmw 314U 50 AU waz 1¥naal Global Assessment of Functioning
a 4 aa 1 1
(GAF) Scale 1un1331A51¢1Y01aN19d DA WU interrater reliability HA1k = 0.87 AW
HUUATINAN Spearman’s correlation coefficient = 0.8239 (p < 0.0001) ANudoandssnely
uuu3an 181 1neliA1 standardized Cronbach’s alpha coefficient 0.7380 %900 1831 Hamilton
. . o & a ' A A gy o ¢
Rating Scale for Depression R1iUN 11 IneuiianNuuinuase tazgamrone laoglunma
Apud1age awsaldlunsUseiivanzFuadivesdiieneld @1 lus vaeasza,
o a o [ 2 @
151 Tung UAUYY, & INTNOHY GU8N, 2539) Hamilton Rating Scale for Depression RUU
Yy I A A Aa = s o = ] o
M1 Ine whzithuaiesioNTaaniw TnaainLIszaUANFUITIVOINIZFUAS 5 T2AU
1 < I
Ao lulioimsvesFuad, Fued uaniios, Fuwd1aunars, FuawinuazitluTsasuen
a9y o A 1 % 1 A= [ 1 [ A T AR Yy I 9
LAY FUNAND 72% VOINGUAIDINNANYI 3ANDYIUNQN 2 NN AD NGUNTUIAT UANIDEY
uazmjuﬁéﬁum%ﬁmﬂ (Manote Lotrakul & Pramote Sukanich, 1999)
{ o . ] ’ v <
Tagiio1i1 Hamilton Rating Scale for Depression afuaw Ineynilu
A A =1 A o A A 1 o =1 Y [
insosilonfFouion edagmuainasoslo w1 TDI aumw Ine innuaoandoeni
. . e 1 A A o a Lo
Mo lunuaeuIY (internal reliability) 9 lunanng umdulszansoanivesnsouuisn
(Cronbach's alpha) 0.858 1azlinNNNBIATIMNNANN (concurrent validity) A8IBNMTAUIV
111 Spearman — Brown formula 0.7189 (p < 0.001) (Manote Lotrakul & Pramote Sukanich, 1999)
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NAUNINYDUATOIND T2un VNI wATeauo i uaiiy
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annuieslumsiagiogluinuaia, ngualredisamsaasudiniulddreauies iioan
3 a a . 9 ) 1 Yo o A
Auuvvysiiiugiia self — rating report 711 Ine Foanuaug lulinsldmannmmyse
o o I J o ) I A 9 o o Yy A
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2.3.2 a¥HNIANMY

v A

v 2 I [ 3 v w1

avtinnameldlumstadtenz Insums Wudadiuvesimindinennuga

o w o F) %’ v v A o 2 1 v A =)
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' @ 1 1 1oy o Jdo o 1 f a
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o ludwiusnuySana luiulusene Nelivunudaiulszneuveds19me (body composition)
1 Aa aa d v @ 4 1
YoUAAZIA (U3zals naasend, 2015) NNNVURATUIANMBVDITUIAVAASUNUNINT 0N A

v A J

ABUUIAMUNUNUNA AD 18.50-24.99 A 1ANTUANAT A¥UUIAMEN 25.00-29.990 TanSuiuag

4
o v A

A 4 L= ~ 1 A (Y a o 2 A = 9
ADUINUNNUNUN LAZAIATUNIANIYNUINNIIINTBDININDY 30 ﬂIaﬂﬁﬂJ/QJﬁﬁ D UNTITBDIU
<~ YA o < I’ o = o oA
(Stamou et al., 2011) Glf\illﬂ')'lllﬁlﬂalﬂﬂﬂﬂﬂlﬂm“ﬂﬂ]@ﬂ@ﬂﬂﬂ’liﬁ]u’lﬂﬂiaﬂLTUﬂu SFINUNTTHUIATU
3 o o 9 a @
ll'Jﬁﬂ'lf]l,ﬂuell'ﬂ\‘lﬂﬁg"]ﬂﬂﬂlﬂﬂlﬂlﬁfﬂ (ﬁ?uﬂﬂ’lillﬂ’ﬁ]\i‘iquauﬂauuﬂ’liﬁﬁ’l%ﬁiﬂqGUﬂWW, 2555) ¢4

uanaluaisneai 2.1

d‘ v o~ 4 J o = @ o =
M1919N 2.1 Llﬁ'ﬂﬁﬂﬂf‘uhi}aﬂ?ﬂlﬂm“ﬂ’ﬁlx‘lﬂﬂﬁ@‘lf!'lllfJIﬁﬂLlﬁEJ‘]JmEJ‘]Jﬂ‘LILﬂm"V]ﬂi%"]ﬂﬂiLE]LGBEJ

aviHaame (Mansuiuns’)

v d d ) d -l

nau InaMaIAMIa UL an sz N3
hminilos <18.50 <18.50
nunlna 18.50 — 24.99 18.50 — 22.99
v L y 225 223
WU nnUN

Pre - obese 25.00 —29.99 At risk 23.00 — 24.99

Frmgzaun 1 30.00 — 34.99 25.00 — 29.99
Frszaun 2 35.00 — 39.99 > 30
FIUTZAUN 3 > 40.00 -
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(interaction) VOININVAFLUIAMENUADMIINANIZHA G URATIMIZMeraImIFIdariala

a) ¥ o [} ] 3 @ 4
uumﬂ@uumlluﬁaﬂ”lwmw (unclear) (Phan et al., 2016) i]TﬂNﬂﬂ"ﬁﬁﬂ‘]&l"lgﬂuﬁaﬂﬂlﬂ\iﬁﬁ1ﬂﬁ

= = L% a o g‘/ 1T A sld'd
wazame 1wl 2011 (Stamou et al., 2011) umsraan lauuudadiuau 2,465 A3 WU URNY
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v A a 4 a I sld' Y o " v W a o =
ABUNIANMBINUNDN (obese) AAITIY 86.9% VoIRNIIITUMIHIdA A laupila Wnagnul
Y a . ' a ' o a J
AzaNuauTaniags (Hypertension) $IMA28 1Az03 U181 AzayTivIanmemunusiiy
o { o v o ] [ o a v 3 1 { A o
JadgniaNudunusAueg19gaInun1IzaNNaU Tatage naziniunguitnaniizials
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IAUAATINIZTNIOHAINITHIAA FINaNIsANEINU I HYeIrIazaue 1ud) 2004 (Wang,
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a o Y A o [ " v w a 9 a L A
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o a 1 H LY 4
wiuuazane 143 2016 (Phan et al., 2016) 1803118 IuvaznTmsidaneldinTeqilen
wazalaon 921nAN15H elevate plasma volume, N15% diastolic dysfunction, AFEUIUNT
' Y o =< o V 2 v A o a @
ARUAUDIABNITONIAVNITINEY FaTademariiiluiadenaruisaiuienisinaiale
Y a o o 1T v W a 9 = A = a
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e = (V=Y I a [ Qy Y] = . .
normal contractility) waz lutlsziamsitlulsamernuaniilagu (aortic or mitral valve

(3 ] 1" W

disease) 119U 2,534 Au uhmsaamwasaenau liiiale uisngualediseinaiasil
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9 v v
L% v A AA v A o

9 H 9
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1 %’ 1 14 .
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23.00 - 24.99 nn./4.” WMUNINY (Overweight)
25.00 - 29.99 NN/, Iamzduszan 1 (Obese I) (Severely Obese)

111 30 /. Ul Ta1128m52A 2 (Obese 11) (Very Obese)
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2.3.3 QUMUMITHOUYAY
@ I S a 2 I a {
msueunauiulsingmsainavrwiulnd Taslinisasunilasves
a = A a = = a ¥ Y
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= d‘ A A d’ 1 9 a = A 9
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1 ' 4
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[ Y A a A
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¥ '
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= = A A A 2 a
EMG) sawdamsulasundlaindisimerdu q lumsszuieenisazms lnadeuladia
(Sudhansu Chokroverty, 2016)
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Y 9y A 9 A )
MINIZAUMBTUINHNZ Y (NUANT 800 198, 2547)
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. = I a 4
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@ A o g’./ Aa 9 I [ Y =R
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[ " v W o o { [
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v Y Y 1
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. 9 9 A @ Yo
(Simpson & Lee, 1996) uazdoal95zaznaienduiulssans 2 — 6 RoUMeNaI1nMT 15
M0N0 159Ne1LNA VZTAUMNMTUEUHAUNANEUMINOUMIHIAR (Liao etal., 2011)
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endocrine and metabolic systems) s LreIm U IlsrmFunminuazan
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parasympathetic  activity) Ml luduisy (Tachycardia) NANIIZVINDDNFIIU (Hypoxia)
Wiludunadanie (Cardiac dysrhythmia) (e mﬂgwm%w"bjmﬁ (Hemodynamic instability)
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uounay (WS dmnina, 2545) uiazillu Gold stand ualidetinan luaunsaasiaiala

g

4 A o { o a3 . .
nns1w Tagunndrgnarsaniunmiglusieniinnusuilu (Shelgikar & Chervin, 2013) o1e

=

an 2 A Yy ¥y A o Y o
FNITATIVU UDNITNNNATNIVIVINAULAD 7D ﬂﬁ@lﬁ'ﬁ]ﬁl\?ﬂﬂﬂ%ﬂ?ﬁqu‘i WIn UL HINGTAIID

o A A a

undiganurui 1Wih (Blectrode) viganinuinunaanselimsaauruii Ivlihludummian
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A A ' a Y vy o VY A o P
NANAIA ﬂzlﬁﬂﬂﬁ@ﬂ’]ﬁllﬂﬁﬂamﬂwa'lﬂ 3'JiJV]\1E!lslnﬁﬂﬂ'ﬁﬁﬁ'JﬂfJ'mllllﬂ‘uGIfUﬂUﬂ'lﬁﬂiJlﬂﬁﬂ\uJ@
9

a [ [ 1] Y 9 9 [ =<
AARYUUI NNV UBUNAY A 1HIa1a5 19NN AU Tz18 2 JU (Hoey et al., 2014) 99
= 9 A A 1 A 9 v a
umslaaseaonse melsinlsziiuauninmaueou
VINMINUNIUITIUNTIY AUNNNITUOUAINITOOTUIAIINAIN
v Y A A A pp— o & a ) v
MIATIAMs IFATolensouuuIaa1ee Tagldnugiuveinisosuisanuianuesns I
] A v A A & A a é’ 1 Y o v [
WinWeu Wsomsaaduninmadeuntas msiuyinavulurrudriudamranmsueu
Way (Harvey, Stinson, Whitaker, Moskovitz, & Virk, 2008) FA91AMITNUNIUITTUNTTUVDI
= a 1 a 1Y =\ a Y
Hoey ttazasiz 111 A.7.2014 0511891 Mstsziiuaanmmataunay aziimslsziiuaiu
1 Q dal
A9 A9
Aq Y ' A g9 o
1) 5282010 1% U IUTUAUNITUOUKAY (Sleep onset
Y
latency) A9 3LELNAAWATIUOUIUDINAUBUNAVDI
2)  anuawsalunisusuraued19aetiiod (Sleep
. = ~ 9 Y 1 1 A 1A 4%} =
maintenance) Ao ANUANTaNIZUBUNAY laedaaiiiad liauTuAa1IAn
3) szeznan1Flun1TUeUNaY (Sleep length) A0
A Y g’J 3’, " Y 3 A dﬂ!
528219015907 1% TUMTUBUNIHUA AWAIUOUIUNTSNIAUIY
4) Uszaniamlunisueunau (Sleep efficiency) A0
A @ a Y o ~Aq Y ) v Ay v
52HZIANUDUNAVITINITAIITIUIUVDITZEZNAN ¥ UM U UNIiLa Tasa1nlave
ueraslusdnuviosas (%)
5) ANVANAINAANNTHAaD 1N (Wakefulness after
A A o & o A = A4 2 D)
sleep onset) 1D HATINVDITLHZIAINHAU AWAAIMALITIIUDINITAUUU TUADULEN
6) MIAUUBUNANANKHIBNIYNTUNIUMTUBY (Mid-
sleep awakenings or disturbance) A9 1ANAYDINIAUUBUNAIIAN 15U Tdenrouen laun
o v <3
@oasuniu adsenelu 1dun anuduiie
[ A
7) 3UUVMIUBUNAY (Sleep patterns) AD 1A 1UNT
9 A a
WneutazAuueu lagilnd
a Y= . . . A
8) MIDTUIIAINIAN (Descriptive feelings) AD N7
a Y= ™ ' YR T g Yo 1 YL 1 A v
pEUIWANUTANAI MPHAININMTUBY 1FU MIFANI IANNHEU MIFTANNAATY Msan

! Y
Nuou'ldiieane
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d‘Q a d‘d d' 9 v 1Y
9) ﬂ']'i?ﬂﬂ%]ﬂﬂﬂﬂﬂﬂ NUANUINIIVDNNUNITUBUNAD
(Sleep-related breathing disorders) 1Y T ﬁﬂﬂzﬁﬁ{ﬂﬁW%ﬂlﬂ!xU@l&ﬁﬁU (obstructive sleep
apnea: OSA)

Tumsiszitiugiuaee iossuienunINNITLOUYDILARZYAAD

7 o A

A o & A ¥y A A Yy A A
Uu azlinesiionnuie TasnummsuourauUY 9z N5005110 14 lodonlHaseeile
Aa A A [ @ s Y . ,
nianuduyenouaniluliamiaglszasnueinisda (Hoey et al., 2014; Kukliczova et al.,
2017) A108191AT0IN0UTZITUANNINMITUBUNAD 1T
1) Pittsburgh Sleep Quality Index, Insomnia Severity
A o Y Y q Y v oAy o
Index (PSQI) Mdagunimmsueulu 7 aw ldun szeznainldlurmssudumsuoundy
(sleep latency), ﬂmmwmiuauwﬁ’u (sleep quality), FZEZIAIUOUNAL (sleep duration),
UsANTMNNTUDUNAY (sleep efficiency), migﬂiumumiuauwﬁu (sleep disturbances),
M3 e lumsueundunazmMsunanlug1anaiaty (use of sleeping medication and
] A = ke 1 2 A g YA @
daytime dysfunction) Tagriniinzuuuasua 5 azuunaull dendudniiguaimmsueundy
14 (poor sleeper) (Buysse, Reynolds, Monk, Berman, & Kupfer, 1989; Kukliczova et al., 2017)
I 4 {a
2) Epworth Sleepiness Scale (ESS) 1uin3osionionly
Tumsiadsziivanuirauenlunanarsivnnnuly Taserdenissuimernuguninms
1 4 v 1 1 o ]
uounay esnnmsueurauidunszuiumsiuitvuesuaazyanalumsuounauT

[

o A A Y A a é’ (= I v AqQ VY Y o
ﬂaNaumammmaﬂammmjumﬂmsu@uﬁau"lmwmwe Iﬂﬂlﬂulmﬂﬁﬂﬂjﬁﬂlﬂlﬁﬂﬂﬁ

£
A v A o

a I J
Useiiiwiludldnznuudionines (self-report) HAr¥iamslnazuunaino — 3 luudazdo
A ] A a é} ] Y o I 4 = 1 ] o o
(0 Ao laitne, 3 Ao MaTuLoswIN) Jomamiuanumsamsiuvanlugisnaeiu S
9 ?zjz 2 Y P 3}/ 1 ,3 A 1 YA A
ToNnadu 8 Fo AzuuuTINOGN 24 AzuuL winazuuuawa 10 azuunaull deuiludnl
] ] o 1 49! A 13 Yt
anudranavenlusena1eiu wazminuinna 14 azuundu’ll dedniudnidam
I 1% 1
Wulsnayuvay (Narcolepsy) U9INTINUOUARDANAN (Johns, 1991; Nishiyama et al., 2014)

3) Jenkins Sleep Questionnaire (JSQ) Fuasesile

a [} [ 1 [ 4
UszliugunImmsuenydy lagiannnsgniuniumsuenluri 4 dlamindiuu Tasl

9 Y
FOMDINNIAY 4 Vo A (During the past month did you have trouble falling asleep?; During the
past month did you wake up several times per night?; During the past month did you have trouble
staying asleep, including waking up far too early?; During the past month did you wake up after
Y

your normal amount of sleep feeling tired and worn out?) HazaoUMaNLAazYenl8n15 11

ATUUULVVOAT AU TZUA (Likert scale) 6 5@ Tagsead 1 A 1iT01013 5261 2 Av U
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91013 1-3 71 52U 3 01015 4-7 M 52AU 4 491015 8-14 TU 5EAU 5 W9IN15 15-21 11 e
5EAU 6 v WD1ANT 22-28 TU (Crawford, Piault, Lai, & Sarzi-Puttini, 2010; Lallukka, Dregan, &
Armstrong, 2011)
. I
4) Medical Outcomes Study Sleep Scale (MOS) 1w
A A a 1Y ] o P I a
nololsziuauninmauounavuege 4 ddaminrun Wumsdsaivaunimmsveu
o Y Y 1 ) . e JE = o nY 1
waulu 7 a1 18un szeznarlumsiuey (initiation), T2ezaINEINITaUDUNAL lADE
A0111949 (maintenance), N15UOUNAV 1ADE 10U BIND (adequacy), N1THBINITIIAIUBDY
d' 1 . . o Y 9 o a g’/
(somnolence) 1Az NMIHI8IINUNNTOI (respiratory impairments) Tﬂﬂ@mﬁumiﬂizmuumz
o d Y Y o g’/ ng 9 Y Y o g’; [ [ a 49!
gnauMEIAITeMNINNITY 12 Yo uazapusems IiazIuY 6 5zaU awa “ linanadu”
= a 4%’ A =®K A [ = .
D aRaTuaaaa1’ MIusknane azuLUge vuena Dgunmmsueuranlua (Kim et
al., 2013)
nmsdsziiuguninnisueunaulugiredIng lu
Tsawenaluvzoglusiaingd (critical care) 1353 lumsdsziiiuineudanainvaie
I~ [ [ o {
(wide variety) Tasgusauendly 9100 158Una (by observation) 311AN15FNDM Tasfinoui
v & < A a o Y 9 . . .
18y azifluguainmsueuinaann1s5u3veedi) e (asking for patient’s own perception)
Y A A v . i U v 3 a
HazINMI 1HAT00DIA (objective measures) TasaIuuInunumsdssiugauninnisuou
v Y = A A a
navludiuvedszozinarlunmisusutazgunINYeINIT U FauaIedle lunisisziliv
) o A A A A % v o
aunnmsueuty lifinsesdelafiasolszduldnnduvesnunimmsuounay
. . A A = [ dy (XY SJdl o A A I Y o
(Domains of sleep quality) 1aZAMAINATOIUD T mana1Iuegnudniuasoaiie 1114187

L1l

AMINAFDVIATDIND (Ritmala-Castren, Lakanmaa, Virtanen, & Leino-Kilpi, 2014) N13 Usziu
Y
AMNIMNITUOUHAY TABN1391 polysomnography (PSG) luilaedngariu Hanududou'l
I ] A a @ dy o 12
ﬁzﬂﬁﬂllazlﬂuQﬂﬁiiﬂiuﬂ”ﬁ@ﬁ?ﬁ] IﬂEJHAW"IS@EJ"Nfl\‘lﬂ"li@]ﬂ@]”m@]i?ilnﬂ:]u UDNITNU fN]lll‘JJ
d‘ A a ~ g}./ Y a 9 Y [ -4
Lﬂi@\?ll@ﬂigLﬂJuﬂﬂ!ﬂ”lWﬂ"liu@uiﬂ ‘VI‘VNWEJ”I‘]J”IauazEjﬂlﬂﬂ38LﬂJuLLa’JiISﬁ"IiJ"Iiﬂllﬂﬂaﬁiqu‘ﬁ
Fanuaziu (Richardson, Crow, Coghill, & Turnock, 2007)
I
5) St Mary’s Hospital Sleep Questionnaire (SMHSQ) 13u
A A A 9 o ) [ a o
Lﬂif]ﬂﬂﬂﬂﬂigﬂ@ﬂﬂﬁﬂ 14 DU f]@ﬂllﬂﬂﬁ?ﬁiﬂﬂ'liﬂ5$L3Juﬂmﬂ’]WﬂWiu'ﬂu‘HﬁﬁJﬁlui$ﬂ$
o d' ] 9 a g’/ 1 % = (%
24 ‘Bﬂill\ﬁle'lull'l ﬂi$ﬂ@ﬂﬂ'§ﬂﬂ'ﬁﬂi$lﬂui$ﬂ$l3ﬁ1@]ﬂl!@]uﬂuﬁaﬂ, mmaﬂum’;“ma‘u,
4 . . [ o < a [
52O MBYMIALAIAU (Brian W. Ellis et al., 1981) anvaziomdunuviaiedla naglill
Y a Y IS VoA A A A J Az, 1A 1
ﬂ1§@1\1@\1ﬂ131ﬁﬂmluullﬂﬂu’lﬂiﬁ’lu UATAITUUUTDODUDIUATOIND (rehablhty) YNITHIN

0.7 — 0.96 (Hoey et al., 2014)
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6) Richards-Campbell sleep questionnaire (RCSQ) 1%
a = 9 o o I YL
sroznalumsdsadivilsznm 2 wn dsenauaie 5 Mo asumondunmsuenanuian
v 9 v
NiaTaeld 1A (visual analogue scale) 8130 - 100 Faauas 1NUUINATUUUNT 5 T3
v Y Y Y1 A 9 Yy 3 K o 9 o PR =
FANUUAINITA8 5 9z lamPazdenldirudemssuigunimmsuounauvediae e
ANNUNTON0UDUATOIND (a reliability coefficient) 08321314 0.90 D19 0.92 (Hoey et al., 2014)
I
7) Verran Snyder-Halpern Sleep Scale (VSH) 11u
d‘ A A:;d a X a (% Y a a (% Y o
noalonuaNutelslunmssziiugamwmsveunauludgihedngawuny duntivusn
Usznoudlrededinin 8 Jo Fellsziiugumwmsueunduludiu szeznainldlums
UBUNAY (sleep latency), NITHENLEZTIUVDINITUOU (fragmentation), JZOZDUATTLAL
4
ANUANVBINITUBUNAY (length and depth) ArdulseansoanivesnsauLITAMINDY 0.82
I % 1 A [ o
(Cronbach’s OL of .82) TaanilumsialugihedInaii lulasu13luTsemenna
(% g}/ Y [y d‘ A = A (% dﬂg
wasnuu lainswaaiesiie Imsnuandsuu

= o N9 o y 2 D) A A~ VA A 2 Y o
2N 6 A FINVUDAIDIUNITU 15 U AUNNLATOINDUAITNUUFDDONINUYU Llagllﬂ‘ﬂ']ﬂ']ﬁ

A )=} A

naaey laglHinsesion/ieuiouansyiia Ao Backeland and Hoy Sleep Log 1A SMHSQ

v ]
AR

I A A o A v Y a a Aa
(Verran, 1987) iHuntisuveamsialuanuidenanuilugieszezinga, aoiuweiuiany
o 1 { <4 ¥ o { & a e
idoeas, gihenlinnzinuilaiseswazdiena ) (Hoey et al, 2014) nuvuilsziduiily
= 1 a a o
szozna lumsaeuilszanm 10 - 15 wn Taedlunmsdszdulssdiugamuwmsuounanlu
3u Ao aui 1 anuulsUsIumIueuna (Sleep disturbance) 1UIU 7 W8 AU 2
UL ANTHAVOINITUOUNAY (Sleep effectiveness) I1UIU 4 Vo Laza Ui 3 Av MITIVNAY
H Y 1 T
sgrIutaznanl¥asuafuueUIUgNIINAUOU (sleep  supplementation) T1UIU 4 V0
[ 1 9 =S 9 A~ a A 9 9 A
(Muans soalye, 2547) uaazdorzlilduasaniniiuey 0-100 Naauas lagA1us19A0
Aa A 9 = Aa A 1 9 o o 9 9 AN o [
0 HaawWAT LazAIUYI Ao 100 Nadwas UareuaazdaumnualedenuNlanyUEATIN
9 Y1 Y o Y o A Yy Ao oA o P
1 {12892 A0I00 VAN INAIIMINUATOIHUIGAIU WA UNA W UINATIN VAL TNUD

% ~ A A @ Y] Y A o a Q‘{QI [l
ANUINNGA Iﬂﬂlﬂi@ﬂﬂ@ﬂ'lflﬂﬁﬂ%'lﬂﬂ'liwwu'llm'J Nﬂ'lﬁ'llﬂi$ﬁ'“l/l‘ﬁ’f)ﬁ“l/‘l'l"ll@\?ﬂif]u‘ﬂ'liﬂ

1101 0.91 (Cronbach’s QL of .91) (Fateme Mashayekhi et al., 2013)

QU Y a v a 9/ Q'J t: v LR S
2.34 ﬂ1'J3Ti'ﬂ‘ﬂ!ﬂuNﬂﬂﬂﬂi%%uﬂﬁ@ﬂﬂuﬁuWﬁ%ﬂ]ﬂ‘ﬁﬁﬂﬂ"liﬂ"lﬂﬂﬂ'ﬂﬁ]!!‘ﬂﬂ!ﬂﬂ
"o A ES ) A 4 Y a 1w 2
ﬂ1ﬁW1ﬂﬂﬁ’Jﬁl%L!UULﬂﬂuu ‘]jﬁ]ﬂﬂulﬂﬁEl“l/l’ﬂﬁﬂllﬁ’JiJﬂWiW'lGIﬂﬂﬁ%Lﬂ‘ﬂuﬂimJ'lm

2,000,000 A536191 (Matei, 2011) luanigomianulszana 800,000 AT (Hogue et al., 2005)

TaganmsaneInFIuL wun Knezinarladuradsanizmendamsrdanilavuuilaly
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@

U 2 MeNdINTHIAR (Lomivorotov et al., 2016) lagn1zialadurad iz ¥iiaioIy
Y

a 0/ ) %

v Y Y
qunaImenaInsiaan lauuuia mmmmﬂﬁu‘lﬁ’mﬂu 4 TUNAIMIHIAR TAgNL

2, o 4

v v Y
70% voagnin1zn 1z ludurat iz riadesuudunainenaimsmaaiiinazinaiu
10U 2 - 3 HaIMsHIAa (Hogue et al., 2005)
= U Y a\ U U
2.3.4.1 ANNKINYIAZNAINNITNANIZIUAURADINITMLNA
\] W W =)
msehaarlavvvila
d3sanenszua i lvveannzinladuradaizyiiaieauuy
1 Y v
FUNAINYNAINITNIAA (Post operative Atrial Fibrillation: POAF) Tusisneusoasune
d a [] H 1 1 H (Y] H 4 H
Usingmsaiinalaedregnassiiga uanunianunerdesnumsasunasaau i
@ 9 A A ~ o o 9 A o Y 9 G a ao'
Waladesuu Aelimsmtienivesdyana Iihaw lsdosuuduaz vismanisaugives
aszua lnlih (slowing of atrial conduction, and/or reentry in wavelets of excitation in the atria) 4
I A 3 A 1 Aaan
910 UHANI9INMTUNMINVIUYDY Catecholamine  INAUNAAIL) H3VINUJNI 81013
. R
ARUAUDIVRITEVUUTEaMBUNUSNA Taglaunaainn1nenia1silusanieanad (volume
A = . A 1< . A a2 Y
loss) 139NN EA (anemia) HIDINANNAVLIA (pain) H5091NNTH 1Y (fever) 1AL
¥ . 1 =) H 1
szaviaalufongs — @1n91Un@A (hypo-/hyperglycemia) 1Az 91NN 1 NLINTAODAUDIAD
Y 9 '
MsAaYe 1Us19INeILaLNIsADUAUDIABNTAABIANIZ N (inflammatory both systemic and
local) (Chelazzi, Villa, & De Gaudio, 2011)
Y ] @ @ a o d’ Y o g’/ =~
malaniseidailanvuila Walswazivourilavduiinig
] < 1 [ PR o
ADUAUDINDNTUIANRULAZADUAUDIADM IO NAVRNIZN B39z ldimsnouausaluszuy
a a a a ~ <
Uszammsununnatazszuvlseammansuniminanlasuld Tasnsuiadulasasevod
Y A Y tﬂy @ g 1 9 . ) J a
loilszamndwindmiionaloiusg laen13nszduein catecholamine tazii1lignisinag
v Y 9
W A UAAT NI F AT DIV UFUNAININAINMTHAINA UDADINT TLUVUTLANTUNUNNADL
9 2 A A o o 2 ~ <
PNATEZAUNINUYUIINAIIENUMTOMTUNITINNIG 910NNV Ia Un1THAIv
X < ¥ o . o
catecholamine #9199t unsnszqund o ladosunlusag (refractory  period) 1iu
o q ¥Ya vy ¥ Y o . . .
aunginIiimamsnyuiunszduasigvosnszud IW#1119 (reentry) (Ahn, Sim, Shim, & Kim,
Y ] 1 P v
2005) 48NN NTHAIVDA catecholamine AIWTANNYUINMINAMIFRYTOADANT O

1 o

E4 =Y ] ' U ] = g
WfSuaunuagmnsian %11ﬁ}ﬂiﬂ1ﬁilﬁﬂﬂﬂaﬂﬁﬂliﬂaﬂ’s‘N (decrease venous return)

Y

1 Y A Aa o . . =2
dawalifSuasiaeaniivesnainiale (reducing stroke volume and cardiac output) AAAY W

o g 4 1 [ a ),
mliiedelusrame lasueen®auilosad (Chelazzi et al., 2011)
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39MENNTLVIUNITADVAUDIADNITONAUNITINIGIINAITAIAA
9 a\ d’ ] (% d' A =) U d’ %
wlwwuidla iesninmsdauaznmsidenluszuy Inadeuas Inaginsoaoanaziiale
A AAa o o Ay g A A SR A < ° a3 Y
Wennlimdudad lulmnidedonypd 3elinmsnatasdsznousman TusAu@any 14un wmor
necrosis factor - Ol (TNF - QU), procalcitonin 48 interleukins (ILs) Gb'ﬁﬂs?i”lxiﬁ] Ao IL — 3,IL -2,
= I 1 a = =1
IL - 6 18z IL — 8 LAZABUNANUADNNINNIT 20 ¥UA (Kraft et al., 2015) PMIAn LT oy
1 oA Y o | Y] o A A Y] Y a 1Y a Y ] ay =
wunlunguiriniumseaaid lanuuidlaninzi luauiaianiz sianesundunaizll
o S A U VoA = o Y a o a
$1U2U TNF - O, IL — 6, CRP uazladoauiuinningui lulinzilududadsnizsiia
' Y Y 9
HoauudunaImensaansiiaaralauuvila (Chelazzi et al, 2011) UBAIINI NINT
AOUAUDINDNTONAUANIZNUALMIABUTUDIADNITONAUNITIIMY 323 1HIRANTHAS
= . . =2 g (2 Y Yy 9 dy o = ~ 1
PUYADATY (reactive oxygen species) FUVudInszdulinamionilaimanlasugisg
o a A 1 . ! < [
(myocardial remodeling) %1115z @NTAW11974 refractory period tJasuas’ly ifuilade
v Y
guasumstnaiiladuradainizriiaiosuudunaineviainsiiaanalanuuila’la (van
Wagoner, 2003)
2.3.4.2  tadanmldnaniizin]aduaad vz MenaInIsHIAg
mlauvvila
=1 = d‘ ] ] d' (% 9 [ ) a
UMTANHINNIUYIDE1NINWIBNEINVNTAUHT8TUIeNITIAA
aziluduiadinizmenaimsrdanilaaz nasadeauuitlaiiuiunn Tagauva
1 [ 9
nannmsnyilalinesammnrmlnmsaanszua Tl laiunalng ldmendansrida

9
W’ﬂ%LLUULﬂﬂuuﬁﬂ%%ﬂﬁﬁ?ﬂﬁ%ﬁﬁ] ‘VHﬂLL‘U\WHNi$EJ$ﬂﬁLﬂﬂTﬂﬂﬁﬂ%’Nl’mWﬂﬁNWW] auTn

1 Y o dy
nelaaail
1) Yadelurisneurda
= 1 A \ % = da! = a
mstiegunnusemny 65 Yuu 11l iTemamaniig
W laduRadaniz 4.207 M1 (OR = 4.207 CI 1.527, 11.588 p = 0.0054) (Ashes et al.,

ISP ] (%

= v Y dy I o A ' ) [ 9 !
2014) Faatemuerguiniiilulaseninnuududr lumsiune lded1egs Tisdragnia
aa { o 4 1 o v o a 1
ana lumsAnAHILNTIUIUIN 1H0991nM5N01gNN A ANNFNRUTAUMTINABE1IGA
d' g‘/ = . . ds! o YA 9y d‘ a a a
Taen13Ne1g11N1IY 921 norepinephrine AU M 1¥MsnszduininuuazAalndlives
daa 910 SA node M ldinaa laduiatainaz 18 (Hoeldtke & Cilmi, 1985) (Maesen, Nijs,
. 3 = v o = a d Aa
Maessen, Allessie, & Schotten, 2012) uaztilu 1 lumgdeanuiumsAnyiingizHenuiuves
d' 1 ald'd = a LY Y Aa [ v 1w 1 [
Benach tazamzNszyngnioguind lomananigiiluduiadaniz mendsdamuny

(SMD 0.57 CI 0.54 to 0.59, p<0.0001) (Banach et al., 2007) SINNINTANYIVDY Perrier N 1%
p



SoeIMAONHEN 03RS 1A3ELAD NUNIUITIUNTIN / 56

A A 3 o =R 9 A a A Y} <
IATONND CHAZDSZ-VASC score 1uﬂ13lﬂﬂﬂuﬂﬂﬂlﬂﬂaiﬂfJGlULﬂﬁfNiJ@uﬂigﬂ@‘ﬂﬂ'}ﬂﬂ'ﬁlﬂﬂ

1 a o <3 a o Aa o
doyalusueigsmmeg lasnamsisoudasliaulomananziluduiadinaga 1.23
1 Sld' Y o " v W a A 1 Aa @ Y Aa o
mvesdnidsumsmigana launuudladn hifan ez laduiadaniz (OR 1.23 CI 1.14 to
. a 2 =2 9 o LA = A '

1.33 p = 0.05) (Perrier et al., 2017) DANINITANYITOUNAIUD Cetin N3ZYDINITHOIUINNOU

T ow I v A o a Y] Y Aa o ] " v W a 9
mseda Hudasenausaiuemsnanluduradaizeraamsriaayiilanuuiala

9
1.44 11 (OR: 1.044 CI 1.008-1.082 p = 0.016) (Cetin et al., 2012) FINNINITANBIVOY Thorén
Y A A =2 1 BId'd =\ a @ Y a o 9 1
AN INan1TANE121 ANTo1guInti Temanan1iza lauduiadanaz 1 2.0-7.3 1911
(OR 2.0-7.3 p < 0.05) (Thoren, Hellgren, Jideus, & Stahle, 2012)
Uszdaludniinegirloduiadanie (Arthythmia)
noumsiaa i Temanan1iz i luduiadaniznenainsmAaee19gan 15.83 uoadn
Y o LY Ly a) d' = =Y a Y] Y a [ [
Wrsumseaai lauvuudlad lulidsgiamanannginluduiadanizuineu (OR = 15.83
. o o YAl A o Y a o
CI 13.95 — 17.96 p < 0.001) (Gizurarson et al., 2015) @1 35ulugNIN1IT laduAATINIY
a . 3 . ' Y o v A 1 d' = [ gjd' =

%@ Atrial fibrillation (AF) nowdnsumsriaa 3 Tema 2.07 w1 ilefeunudn lulinng AF
ABUITISUAITHIAA (OR 2.07 CI 1.90-2.27 p <0.0001) (Banach et al., 2007) M33N1IZ
I 1 o LY = a o Aa o 1
RUUINBNNOUNITUNITHIAA (Chest Pain) 3 Tamanan1izid ladunadaniz 1@ 0.43 mives

YA Y o [ a A 1A < 9 ! 9y o 1w
ﬂ‘l/]lflﬂi‘ﬂﬂ'liNWW@W’JI%LLU’UHJWV]VIJJlIﬂ'l’)gmﬂﬂuW@ﬂﬂﬂum'liUﬂTiW'IGI@ (OR 0.43

[
@

9
CI0.29 - 0.65 p < 0.001) LALITINNINMINTN1ILH219218 (Congestive Heart Failure) noud15
Ty A 1 st' Y o " v w a A (=} @ 1
Msraa 1 Temd 4.71 11 wesdgninsumariaaid lanuudlai lulinzilaneneums
H1AA (OR 4.71 CI 4.04-5.49 p < 0.001) (Gizurarson et al., 2015) tHo491AMINH e

Y a a 1a ) A a Aa a Y @ ' o R w IS
mumﬂﬂﬂmagmmaz umsasuudasmeanesannnialndua Menain1sianIgIngdl

'
I A o

a @ Y a o [ " v W a dy 1
Tomenfannzi ladurAadaniznenaimsmdaidlasuuilatiae 11 vaz ludgnivalene
&‘ % % ) % o % . .
13993 Iﬂﬂﬁizﬂﬂﬂﬁﬂizﬂ@ﬂﬂﬁ]?@]iﬂizﬁ]nuﬂlﬂﬂ New York Heart Association (NYHA
. . . ' ! o A aa A ' ~ <
functional classification) agiumq I - IV (5zAU I A ANga IV A Lau1nnga) REVRERASIKY
Toserhuemsnaialuduiadanaz 18 1.2 191 vl NYHA Class Tusean 1-11 (OR 1.2
p < 0.05) (Thoren et al., 2012)
A =1 a a 3
sziansuanuAalnfuesvasaiaon a oy
Faseiinemsnaninziladuriadaniz 18 Iasa1nn1sAnNYI1¥09 Gizurarson et al. A3
szinlsanaoa@aaaned (Stroke) U lomainara ladunasavizmenaimaridaiinlagsuy
=Y 9 1 9/::' Y o 1o oA = A [ " W
Wald 149 mvesdidrsumsdidan lifidymivaoadoaaueanoun1siian (OR 1.49

CI 1.29-1.73 p < 0.001) (Gizurarson et al., 2015) lugniivaoaiion Left Main Coronary Artery
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(LMCA) @uauu1nnI 70% 3 lamainanidzridluduiasarnizmenaimseidainlauy

A ' YA Y o o oAy A A A o

e 1.14 mvesgiihsumsrdai lulin1zasa@on LMCA dU@Y (OR 1.14 CI 1.06-1.23
Y P— ' 1 T W . .

p < 0.0004) gniidszianuiledie Tsnvasaaeanoun1sWIAA (Vascular discase in the history)
a 1 { Y] 1w o a 1 1 [ <3 1
Hlomaiia 1.37 whwesdidsunmisiidailauudan lifidseianmsquilealslsa

A =\ [ 9 j’
naoAlaoa (OR 1.37 CI 1.27-1.48 p<0.0001) (Banach et al., 2007) M35NU52IANIZNA ML
Wlvaidenogidn (Myocardial Infarction) %lonmiatiald 1.1 1 vesdn lulidseians

v 9
Nadeanndwiiionala (OR 1.1p < 0.05) msinegluviuluwdeag (hyperlipidemia)
=~ 1 = = d‘ [ =\
Wloma 0.9 1M (OR 0.9 p < 0.05) (Thoren et al., 2012) HazdIuNIANEUNEINLMSE 1SR
o I v o a o Y a o = =\ g’/ dy [
sz lumsiudeterinensinaniigialamuiaianig Ao nisli Tsnleaganiisess

. . . ' Y o o a o 9
(Chronic obstructive pulmonary disease: COPD) N2U1TUNITHNINA Wlemanailuau

Y
a o (= 9

Y ' A ~ [ Y (= o o T v
wﬂmmz"l@ 1.31 M LlIE]L“V]EJ‘]Jﬂ‘U@“V]]lllMI?ﬂﬂi%iﬂ@’JUﬂ@Ulﬁlﬂi‘Uﬂ1iNW]ﬂ (OR 1.31

a A~ w3
CI 1.22-1.41 p <0.0001) (Banach et al, 2007) uagwganssugunInlumsniilseinlu

v
S 1 )

9 v A a ' I 1 A
Aguyvsneumswiaa 3 Temeana 1.1 m1veafh luigu1yws (OR 1.1 p < 0.05) (Thoren et al.,

3

2012)
2y v = 1 YAA o ] o
wonINil IANmMsAn U gniiansazveitosriale
~ H 1 o o A 3 @
nlasu il fio InzMiduriuguinatnvesiosrialulasuuas Tanuerminiu (Feerialy
A 2 a9 ] 4 y @ 9 9 A 2
YBVUIANNUINYN) TasTitdurIugudna1alunug Axis ¥ lano U uRaNNNINTY
. . . = a % Yy a o 9 [
(long-axis LA dimension 5 + 0.9 Nlomananiiziluduradanizla 6.24 1 (OR 6.24
[ Y
CI 1.97-8.23 p < 0.05) (Lacalzada et al, 2016) @4n13vengvHIAveiilaieauudeiv
linnunertesnunisgaversveniiasrosnaly i ldawwalumsaedyaia il
UANIDI (Ashes et al., 2014) M3dsziuanuiallnavesinleiesarsdielunisnaiedn

(Diastolic Dysfunction: DF) a13asuneTemalumsinaiiladunasanizatenaimsmda

'
=S IS

9 = v A = 1 [

18 Taenndl DF 5zavf 2 TTomd 4.1 1911 (OR 4.1 CI 1.57-15.81 p <0.001), DF 5¢AUN 3
' g}l dy d‘ = [ Sld' = a a

Tona 0.83 111 (OR 8.3 CI 4.11-25.37 p < 0.001) Wil Weorfeunudn lulianuralnaves
W laesaadnelunisnaled (Lacalzada et al., 2016) LAZ§INAITANYIVOY Folla tazae
A o =2 9 v a av 9 .. 1 YA A
NIMIANYITOUNAT DTUIBNANITITIAIY decision tree model WU TUHNTANWE1IVDY

9 1 o o Y 1 Aa A 1 =1 1 ddy
iduriquanairsialaosuuninnii 405 dadwas saunuiienguinnir 645 Tl
= I v o a o Y a o o " v @ a Y
Vausoduiladernuienmsinanigi laduiasanzaendamsedailavuuilald

(Folla, Melo, & Silva, 2016)
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Tuesq4 50 Yinruun 181 ldanuauls lalaluGes
T W % a da! =\ = 9 1
vo4'la lumsmdarialavuualauniu (H. P. Grocott et al., 2017) TaglimsAnEI AUNDN
= Y A J [T v Y o a % Y Aa o
nmsgadeninves laneunsmdaitludatenawsoldihumemsinai luduiatainag
[ LN % a 9 = 9 1 d' d' 9 v a a A
meoviasmsiiaarilavuuila’la Tasinisldainieg Mnedrveenulssansanysenis
= Y A =2 ' Y ..
giFerNved lauAny 1azgNMINUNIUITIUNTTN WU TUANN Serum  Creatinine
WIANNHIBINNY 150 umol/L 3 Temanannzinladuiasenizaendansidailauuy
a 9 J v v A v a
Wald 1.6 111 (OR 1.6 p < 0.05) (Thoren et al., 2012) Tag luthgiingstivangmulunisesue
9 [ o w [ a a 9 [ @ A 1 @ dyd = 9
1deg19910a Tuawiseeiuiena lanisinaldedadany uaedinfadetiiaiumedves
A % AN o Y 9 . . . a
wou Teanumsnui 199U U 18v18UUININHAN IV renin-angiotensin aldosterone N1
A o a J Yy o o Y
vinmshianuauTadings dawalniionsin1snsesved lnanag (decreased GFR) ¥i1ldiins

4 . 0o q Yo v Y {
MUUTUINTVOI LV mass index (LVMI) tagiIiialaesvudneversvinalunga (Chua et

)

9 9 [ @ Y Y
al., 2015) HAZANNITNUNIUITIUNTIUVINAY uﬁmﬁiﬂﬂ%mm“ﬂ’ﬂi}WEN‘LIHGMEJGUMEJ"UHM

De

usoienainai ladunasanaznienasnisdiaanalavuiia'’la uenainil
~ a 4 A @ a g’/ I {
renin-angiotensin  aldosterone ‘ﬂgﬂwamaﬂmzﬁmwumm@uiawmu Wuwawainmsn
1 =1 d' = A :: d' = g’z Y d'
sumelimanlasumlasvesffnasluszuu lvadewaeadias annmsideniu Wiginses
% o 1 a 4 [ U

Hoauaziinlaunen 39 195 19mMenanead Inuaina

2) tadelurravazmsenda

m3rdalasldiasestleaazsialaiion (On - pump
surgery) 1aglugdildnarlumsidanesldinseweauazialufieun > 150 wiil iTemd
nanzidladuradazmendimanigarialasuualald 3.123 11 (OR 3.123 CI 1.276-7.644
p<0.01) (WSNW NOIN LLaZAE, 2559)

Y
UONIINT AUHAVBIMIINAN lNAUAATINIZ NN
Vo o A ~ A Yo 9 Ay
msraanalavuuidla enndidunguininmsniemeldsumsnszdqumand 1dun Tuvme
9 Y ]
52119 IMINAAU U A5 Catecholamine INATU #30019NANNNTNVUFNI0 MO VAU
' A ~ A ~ y A ~ A

YoasumeluszeznanimsguydelSunadenluszun lvadou sawnimsitinnzdanso
= I~ = Y a j‘ Aa [ Y a o Y
Hauduiia waznisi la daesrnnisninizdeany arwsaldinaiiladu
Aadaizmendanmsrmaa lanuunlaldisusiu (Hogue et al., 2005)

3) tadelurranasenda

Y
M30euMI 1¥e1sHallanUIuA1 (Beta — blocker) 1aal

D) a A ' 1 Vo A SR Y Y "W Yo A a a
micl"b'm‘b'uﬂuclu%ﬁﬂﬂﬂuﬂﬁmﬂﬂ LDV AN IAALLIAN Z‘l'ﬂ'lfluluulﬂﬁﬂﬂ'lﬂaluaq Mi’e)mﬁl,ﬂﬂ
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Wladuiadanizneraamseidald 1.12 1 (OR 1.12 CI 1.06 - 1.20 p < 0.05) A1TAOUMNS

J <3 . a @ a o (% 1"
Idernquerdunaaiaon (Antiplatelet) 3 lomainaa luduiadanizntonasnisridala
1.75 191 (OR 1.75 CI 1.14 - 2.79 p < 0.05) (Perrier et al., 2017) M3 1¥NAUEINTZAUMILUA?
v93¥1219 (Inotropic drug) Menaamsrida 3 lemanamladuiadaizmendinisridaala
1.76 111 (OR 1.76 CI 1.40 - 2.21 p <0.0001) (Banach et al., 2007)

VINMSNUNIUITIUNTIN WU MITIHIAAaeAIR DA

@ a gj./ o Y o Y dy A @ Yo ~ 9 A o
wlawydauu wwildmfidesenilvldsumssuniunisvnilaaseseanaziiile
~ A a A A v o g1 & A a ¥ a A s A ~ Y
Wen Husnuideaduda lilwiiewe dnniusnauvasadoauaueossangnuiiy13uaz
a 3 1 dy [ Y a 1 o 49! o YA o
NansuaRy el ldsenemnanszuIunmsaeuduesaemsonduIL i 1dusuau
< A 3 1 [
WARoAuTUNNNINTY TAga1NN15ANEIUBY Straus, Kacila, Omerbasic, MujiCiC Wy lungu
Y A Y] Y a o o 1T v W a A o < A A
Aniangziludurataniznenaimsiiaaid lavuuitla wisiuiamesvnludeaga

S =) v ) v

1 1 { 1 Yy Aa (% (% 1 % LY a 1 %
mmqnﬁ"lumzmnzm%muwﬂmmzmawmmimmmimmmﬂ@ ’E]fﬂ\ﬁjuﬂfﬂﬂill

9
Y 9

(p = 0.048) BNNANTZVIUM IO LYY §391 11 TN131189 mediator @199 TALA Tumor Necrosis
Factor, intraleukin — 6, intraleukin — 8 (TNF, IL — 6, IL — 8) mHe17I0a C — reactive protein
= J i @ = =~ = = o v 7
(CRP) %9111 Inflammatory mediator A3nHauazinsAns1 lagAnyIAUa NN UT Ve CRP 11
a v Yy a (% (% 1 9 9},:' Y o ] @ @ a d’d
manarladuratsnznenainisdla Tasludindrsunmsidaialavuilaniinig
o J a o S 1 1 voA Y o " v W a ~ 1= @ Y
Waluduratainaz azlinn CRP geannguidnsumsiaa lavuuidan lidianeziladu
Aa o ] A v o w v A = ~ 9 I v o a Y
AATIM 081NN A (p < 0.001) Hazdalnsanenles CRP Wuddesinemanans
luduiasaniznenasmsrdaialavuia Taednd cRP geiiTomeananiizialudu
Aadarzmenaansraaria lauuuila’ld 1.31 M1 (OR 1.31 CI1.18 — 1.49 p < 0.001) (Straus,
Y
Kacila, Omerbasic, MujiCiC, 2003 81911 W3#in1 noun wagame, 2559) onnalutlagiiuiing
Iduunalseiiiu SIRS  (Systemic  Inflammatory Response) 71 191 3210UAINTULTIVD
1 o Y o I L) a o y
ATZUIUNTABLAUBIAMIO LAY tay lanm s uiulaveriuemsinaniizyialuduy
a o [ " v W a 9 Bld'd | a
HadrizmenaInsriaa lasuuiladie Taggniiazuuy SIRS = 2 azuuu JTenaina
- Y a o o Vo W N YR ' Y Y o Vo
aziluduiadinizaenaimsiidanilanuuidlaldne 271 mvesdidrisumseida

J a

W lapuilaniiazuuy SIRS < 2 (OR 2.71 p = 0.04) (UNWSAU leaaInian, 2556) uazlu

Y v IS

= a = 3’; @ I [ ) A~ o ' o
NITANHIVDINT NN Twﬂ 2559 YU SIRS mmgﬂuﬂmammwuuam YLUASUAITNUN UGN
] ﬂ}dld = a Y] Y Aa [ [
YN Iﬂﬂﬁj‘ﬂhﬂmmu SIRS = 2 AZHUY MI@ﬂ']ﬁlﬂﬂJ'H’JZ‘H’ﬂ%LﬁuWﬂﬁ]ﬂ‘l’i’J%ﬂWﬂﬂa\iﬂﬁ
" v v a YR 1 9)4' Y o " v W Al Aa
N1¢]ﬂﬁ31ill!‘lj‘ljlﬂﬂ"lﬂﬂﬂ 4.869 m1611@&;31/1mmmsmmw’fl,mmmﬂﬂmmxuuu SIRS < 2 (OR

4.869 CI12.277 - 10.408 p < 0.001)
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U Y a v a £ % 0'1 n: U T
2.3.4.3 M AUAURAI LT AT DIV UTUNAINEHAINTHIAA
mlavvuitladud i duueulsaneuia
v v
ANuRalnAYeInITnA A URATINIEF AT OIVUTUNDD
[ ] @ ] a dy o Y A 1 a < A Y o
Mevaan1sHiaan lanuwilail i liidesnenisinanisasveaaenlutiesriale uaz
Tagmmizi Wi Tomainanigvaoadonauegaai (Stroke) 14 1.26  tM1veeaulna
. a A =\ o/ d‘ . A d‘
(Horwich, Buth, & Legare, 2013) Lﬂﬂﬂnzama@ﬂ’q{ﬂﬂu%ﬂﬂﬂ (Pulmonary Emboli) #1599
A o 1 = " . a a3 o q ¥ A 1
HaoAeAMaINaN (Deep Vein Thrombosis) UIHaNWunvuuviliviadealiineuay
Y ( o S . ' YA a [l ] A
Avedn0 82z 1U00n 11 (Amputation) dawalitianuiins puwann luaunsasiemiae
Y g’/ v o [ A 2
a0414 (Sheppard, 2012) BnnsguiluaunarldiunouluTsanerurawuiiu (Thoren et al.,
t:; 1 S A 1 AR 1 .
2012) 1@899OMSIFEFIANINNIAULUAADS 1.2 1111 (Horwich, Buth, & Legare, 2013)
AstAanIzunIngey M11diaud0an159 U NI UL U
A X A o ] ' = ' I Y 9 o
T5anenamuay omssnyInzuningeua1es Tlunsanwegruduszunluduhsoms
Vv o a o = ~ = v A o Y A X
saa lauudlevesdamaailuazaas 113 a.a.2016 wunTiladenm i sy Ivve
o [ = 9}d' Y o [ Y @ a 9 1 =1 a
uiuueule.d.g. Tudndhiumsidaialonnwila Taun mstieguin msinaniig
o Yy A @ a Y < Qy @ [ Y] I 2’, dy [ =\
Warlvduiadainizriaiosuudunainerainisiian nsitlulsalonganuisese n1sll
Uszdnsammsiudvesialad msnlagapdenihiuazmsnansomsmdauuulula

v
=

MIMHUANY (Ahmed Almashrafi et al., 2016) tazilonfsouiounzunsndoudulugnil
] Y
n1zladunadanizsiiaeduudunalntenadrigaaizlavuuilauds Wi
9 a 9 1 a a dy
amzunsndeuluszyumudueg ladszana 4.2% (4.2% a9 2.1%) MItnan1zaae 1y
9 v
ﬂimmﬁa@(4.o% 99 1.1%) (Kalavrouziotis, Buth, & Ali, 2007) UBNA1NU Gluwi}‘i/ll,"lallﬁﬂﬂﬁ
1o W A Aa ) Y a o A 9 < 2 @ [ A o
AeA1 2 LU UAlaNNA 1L A UAATIHIE SUANBIUUTUNAINIIHAINITAIAA ILUOAT

A v o W

Y
M3a19 lage a31M3A1eg9 0819Tiied1AYy (Todorov et al., 2017) FINNIMTFAToaOANIN
Y
varzymsiaatudinanilfinanzda sz ldianuaiuisovessranelunisvuds
a g’/ <3 o Y 4 o 9 o [ A dy
ponHUHUanad (Hunarmn i sW a9 tazs 1T uueu 13ane1u1aiuuINYY (Lobel,
Javidroozi, & Shander, 2015) JAgHAUBINIZUNTNFOUIINMTAANIZ I adUAATIIZYIIA
9 < 2 o 1w v A A Yo Y ~ ° Y
Hosudunaimenainsmidaniaiil Inaldsiuauiuueulule .y, nazsiauiuuen
v 9y
Monasdreoonainle. . g nuAuA0 (J. Auer, Weber T Fau - Berent, et al., 2005; Creswell,
Schuessler Rb Fau - Rosenbloom, Rosenbloom M Fau - Cox, & Cox, 1993; Mathew, Parks, et al.,
A o A o o R A g A o
1996) Tagmaviuuonle.d.y. $1uau 5.7 M uazlunedile Wedwesnsinle.d.g. S1uu

[ A YA A o Y a o a Y < £ @
10.9 YU (Creswell et al., 1993) ‘Viif’)hluZ\!'VINﬂT’Jgﬁ’Jhli]L@]uWﬂﬂﬂﬁ?gsﬂuﬂﬁ@\?ﬂuﬁuwajﬂTElﬁﬂﬂ
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v Y Y 9
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3.4.1 ANNAY (Validity)
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3.4.2 ANWTBIM (Reliability)
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AOATUIVG 1) SPSS (Statistic Package for the Social Science for Windows) Version 20 fall
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14 . . 4 g an
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Y a o a 9 o 2 o o 91 v 1o W
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A 5 2 2 b ¥ : 4 y
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M319 4.1 170D 300A2 YDINGUAI0E1T TUUNANTDYATIUYANA (n= 82)

Yoyaaruynna I (AN) Sotay

INel

A 47 57.3

N 35 42.7
01

18- 401 4 4.9

41-597) 35 42.7

dand 607 Al 43 52.4

(x=59.227) S.D.=14.90 Min= 18 Max = 83)

AMUMN
Taa 9 11.0
awsd 61 74.4
Wihe 5 6.1
NGVIINNUDEY 7 8.5
SZAUMIANHIGIA
Y Insen 2 2.4
USanas 17 20.7
ﬂizmﬁﬁaﬁm%m%wﬂizmﬁﬁaﬁm%m%wﬁzuqq 7 8.5
WsenAnuInoUAUATT eNAnE IO UaTY 16 19.5
UszouAnwineudu/alszoudnuineuilate 37 45.1

Tu'lAhsunsdnm 3 3.7
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M519 4.1 10D 00z VDINGUAIDEN TuunamTeyadIUYANA (1=82) (AD)

YoyaaIuynna I (AY) Sosaz

FIUSMUATHGND

H9e'ldnelFuazTimaefy 41 50.0

518 ldne1Fua limasifiu 31 37.8

s1eldineu line s 6 73

510 1@ liganaiuns 19 4 49
analumssnmadal

10391905 9/NTUTYBNA1/3TIAND 33 40.2

Usenudenu 6 7.3

vanUsznugunmdiuniy 35 42.7

F1TLULDY 8 9.8
sz Tamsguyns

Tunegu 47 57.3

IAGFULAZIANIAD 32 39.0

quuazmaseglugiuan 3 3.7
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(n=82)
YoyadIuynna I (AY) Seuay
Tsailseddn
Taid] 2 24
1 laun 80 97.6
WM 30 36.6
ANuAYU Taringe 47 57.3
NA0AIRDAANDIAL, VIAIADA 3 3.7
vasadenaiil — 1dudeaialafy 34 415
s laurieauinlid 37 45.1
miamueaialea 5 6.1
Wou — #a 2 2.4
paay Tl anes 1 2.4
o 24 293
lugiuludongs 20 20
lvsiuludeagesmnudonszan 1 1.2
A 1 1.2
Wiaudu 1 12

szansmumstuaivesrizloviesanading

<30.00% 6 7.32
30.01 — 50.00 % 25 30.49
50.01 — 80.00% 48 58.53
$0.01% ¥l 3 3.66

(>_< =54.04 S.D.=16.06 Min =20 Max = 85)

*HUEDN NGUAIDE 1 AU N1 1 Tsn
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{ 1w ] o I '
M1919 4.2 mmﬁ %}aﬂaz VBINYUAIDYTI 5]11!‘1!ﬂ@]"lﬂJeﬁl’E]lql‘afﬂiﬁ]‘]ﬁJ'Jﬂl!agﬂ’.]n\l?ulﬁﬂell'ﬂﬂjﬁﬂ

(n=82) (A®)

J

YoyadIuynna N (pY)  Sewaz

ﬂ'J1NE‘H!!’N‘lli’)x‘iiﬁﬂ!!‘ﬂx‘iﬂ]NﬁNﬁﬁﬂﬂ]Wﬂ1ﬁﬁN1uﬂli’Nﬁﬂﬂ

(New York Heart Association Functional Classification; NYHA)

Class I 15 18.3
Class II 55 67.1
Class III 12 14.6

9 Y
2519 4.2 nowdiumsraad lasuudalumsinyiaseil wuan linqu
Aredruiiesioraz 2.4 N hiliTsadsziian amlugiilsnlszdiaa Sovaz 97.6 Tasngu
(% ] = o w ' 9 o o AA o ~ A
A10819019191 T5nlsedannd 1 Tsn Jesazveelinlszdidanusiuiuniniga o
@ a o o A a o g
TsannuauTadags Sevaz 57.3 Tsallszddaoun Aatludosas 29.3 Tasludauililulsn
b
lviiuluidonge Sosaz 20 nquaredananuadiuluglidsz@aninwmsiivaiveaiale
Y 1 9 [l I A = 1 (] a I 9 =
viosa1saneeg lunusialunaia Ae Ua1egluyae 50.01 - 80.00% Aausosas 48 UAY
4 1 o o 4
suusaes lIsaioutsnuanssonwmsiauvesii ladroinmaives NYHA (New York

Heart Association Functional Classification) mﬂm'm?ﬂ@&ﬂuizﬁ'uﬁ 2 (Class II) Ao Sovaz 67.1

d' 9 1 o ] o 9 " v W A
1319 4.3 AN IVYAT YDINYNUAIDYN muuﬂmmma;“amsmmm%uumﬂﬂ (n=82)

YoyadIuyAna N ()  Sewaz
= \l ¥
FUAVBINIHINA
mmatsanasaaeniinlaiiessd1u@en 43 52.40
1] H QS‘ o 1
gouuyurIonlasuauiinluieseg1uden 27 32.90
o d' A o 1 [} 1 A d'
mmatigariaoaaeariilasrunumsseunsuyisonlasy 8 9.80
Y
aurale
@ A g}./ o
wutanurieaalagiuuu 3 3.70

S A ¥ 9 @ Y '
Lﬂuﬂﬂﬂuﬁmwﬂ%mumﬂ 1 1.20




SoeIMAONHEN 03RS 1A3ELAD WAy / 88

M519 4.3 ANUD Fevaz voanguAIed e Tunmudoyamsidai e (n=82) (A)

YoyaaIuynna N (AY)  Seway

STaZNIMMSHINA

52821081590 1UNISHIAA (Operation Time)

0— 120 WA 2 2.44
121 — 240 WA 38 46.34
1NN 240 1 Al 42 51.22

(x = 264.55 W S.D. = 103.52 Min = 100 Max = 540)

szeznMMl unaeaoaua g (Aortic Cross Clamp time)

0-60 UM 23 28.05
61 —90 U1N 22 26.83
91— 120 W% 21 25.61
AR 120 117 vl 16 19.51

(x =93.85 141N S.D.=46.50 Min=30 Max = 252)

syoznainlnaTeeauazialaiien (CPB time)

0—120 11N 39 47.56

121 — 240 WIN 39 47.56
: o2

11N 240 Wi 'l 4 4.88

(x =127.02 W19 S.D.=55.07 Min =50 Max =290)

Binamsgy@adenlaglszanailunsiifia (Estimate Blood loss)

lai'ldsey 74 90.24
201 — 400 T%. 1 1.22
401 — 600 T 5 7.32
601 — 800 . 1 1.22

(x = 537.50 ¥%. S.D.=130.25 Min =400 Max = 800)
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M1519 4.3 AUD Fevaz voanquAee e Tunmudeyamsmdaia lanuuidla (n=82) (Av)

YoyaaIuynna N () Jeway

Bnasiameauasi lasunaunuuazinman

o A AY Yo a
mmummzaaﬂﬂ”lﬂﬂmmmu (Q‘LWI)

1 gila 20 24.4
2 gilg 21 25.6
3 giig 18 22.0
4 gile 11 13.4
5 giig 3 3.7
6 giig 5 6.1
7 gile 1 1.2
li'ld5uReanaunuvazrida 3 3.7
(x =2.59 gl S.D.=1.56 Min =0 Max = 7)

PSnamsliideanauny &.5.)
1 — 500 . 23 28.1
501 — 1000 . 31 37.8
1001 — 1500 @, 17 20.7
1501 — 2000 @¢. 6 73
2001 — 2500 . 2 2.4
13i'1#5ma0anauny 3 3.7
(x =800 T%F. S.D.=488.04 Min =0 Max = 2,176)

SmnuTuiilaveriemele
molu 24 52 Tua vaamseda 71 86.6
1NN 24 $1 T 11 13.4

(x=1.20 74 S.D.=0.55 Min=1 Max = 4)

2I0M3197 4.3 WU NUAIRENIINN AT UITUMSHIART N UM
A o = T ¥ A o 1 o A 1 A =
vasadoalluieteg1ufed Josaz 52.40 890901 AeMIMHIAANBT BN NI AEY
2 o = 1 = =¥ 1 Vo & Y " o
auriluiigaeg1aded Niesay 32.90 Turszezvesnmsmaanuuleszaznalumsiidasiy

(Operation Time) MAY 264.55 U (A1suvUNIATIIY £103.52) arulng Uszezina
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LY ] 1 U a Y 9 = A [}
HIARIIWRY TUT19INNT1 240 1T Fovaz 51.22 THszeznarlumsniiunasadonuaslvg)
(Aortic Cross Clamp time) 128 93.85 W17 (audeuuuinaigiu £46.50) TaoioNia1sanain
151 w1 ldszeznanlumsniivvaea@eaunaslug) (Aortic Cross Clamp time) 0 — 90 U7

Y} ~ y A o ~ . A ~
Jowar 5533 Nszeznanluldnsestleauazrinlaien (CPB time) 1mae 127.02 uIN

9
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1 ~ 2 A o 9 ' @ ] A A 9y
(@rueunueIgIu 155.07) MUTNUINTosazveInguaIDd Nl Izeza1luns 1y
A @ I = 1w S A 9
nseoanaziiilunenszezina 0 — 120 WINIMAY szE21a1 121 - 240 WA Aojosay
9
47.96 dmSudeyalSmumsgadoaonlaelszinulunsnida (Estimate Blood loss) 11

< 1w v
vinmanudoyalaglddoyaninluiiea1un1skian (Operation note) WUIININUAVD

v
1 =

(% a a é gj./ v g ] y = =3 = A
Tsa‘wfmnaiwmm}ﬂﬂ“uummwmuuﬂmquuu”lu"lﬂumwumﬂﬂimmmsqmumﬂmaﬂ

Tavdszinalumsegda’ld fadlu Yovaz 90.24 Tavdeyalumsreiilsumszy 13 Hudeya

U
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a a =t &

A k4 [ 2 A A = A ]
‘I/IulﬂinﬂIiQW81U163$ﬂﬂﬁ@]8ﬂmlﬂﬂ°ﬂﬁ’ﬂﬁ FINAURAYVDINITFUYLTULADAVUEHNIAAD

U

=
N

ete .

537.50 &%, dawdeuvuuniasgiu £130.25 1A5uideanaunumay 259  gia/a

=

(@udsauuuinsgiu £1.56) Tasdsuanaean lasunaunugagasglusae 501 — 1000 &,
A 9 A ] a9y [ " v W a
Ao 3980 37.80 09AINIABDYI T — 500 F%F. 5008 28.05 MENaINITHNIAATIlauuVTle
1 @ 1 o 1 1 ] @ 1w &
ngualegdInmesiemeleenldnieluszezinar 24 ¥rlusnendinisridaiiu
9 A Y LI ] [ 1 A
Fowaz 86.6 laamasuadlanoyierielawiu 1.20 Ty (@udoauuinnigiu £0.55)
U d' = Y | U LY Y a v
AIUN 2 NITTFUAG AYUNIANY AUMNNIHOUHAY AL VAURAIINIZ

a 4 Q'J : [ % Al d‘ Vo V" o a
PUAHOIVUAUNAI !!f:l3i]1H’J‘M’JHH@HI%QWEH‘IHIﬂHQ‘IJ’JEWﬂﬂiUﬂ1§N1ﬂﬂT‘i’JG!i]!!‘lJ1J!‘lJﬂ

H 3 1 QJ =
M5194.4 AUD %aﬂaz maa%’ayamaﬁmﬁ%’w HINUD AIUGI AFUNIANY AUNINNIT
v Y
HBIUNAU m’gwﬂm@ﬁ]’uwmewaz%u@ﬁaquuﬁuwaa HazdIUINIUUEU 15INILIa

YOINGUAIDY N (n=82)

YoyaaIuynna N @Y Jewaz
= Vv
AZUUUNIZT AT
A =< 9
Tuginzduadi (0 — 20 azuuw) 75 91.5
<
InsFuaduantios (21 — 25 azuuw) 0 0
Ho1msvealsnduadi (26 - 34 azuuw) 4 4.9
I
AuTsadmady (35 — 40 AZUUY) 2 2.4
3 = y ¥
AuTsaTuATIVUFUIT ( 41 AZUUY) 1 1.2

(x=10.96 AzUUY S.D.=18.35 Min=0 Max = 42)
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4 Y 1 o
M9 4.4 AW Fooaz vodeyan1izdued min diuge dxtinianie guainms

' Y
UOUYAY fmzwﬂmﬁ’uwmamz%uﬂﬁ’muuauwm HazSuIUIUUEU I5IneIUIa

YINGUAIDEN (n=82) (D)

YoyaaIuynna N () Jeway
I3
UV

WeenI 150 ¥, 3 3.7
150 — 159 a3, 27 32.9
160 — 170 %3, 46 56.1
9
AR 171 H. 4 7.3
(x=161.33 wW. S.D.=7.34 Min= 145 Max = 175)

HIHHN
Yeena 50 An. 8 9.8
50.0 — 59.9 N. 24 29.2
60.1 - 69.9 N. 27 33.0
Y 2
daua 70 nn.ayull 23 28.0
(x=59.22 AN. S.D.=14.90 Min= 18 Max = 83)

T o A

MavHuIame
?:I v 9 2
UIHUNUBY (< 18.50 NN./U.Y) 7 8.5
Y
WMInYn@ (18.50 — 22.99 An./u.%) 25 30.5
v a
WM UINUN (23.00 — 24.99 AN/ 17 20.8
$IUTLAVN 1 (25.00 — 29.99 AN/ 26 31.7

N Y Y

SauszauN 2 (Aaus 30 an./w A1) 7 8.5
(x =24.20 AN./N.> S.D. = 4.09 Min=15.21 Max = 34.89)

AUMNNIIUDUTAL
= % = d'
Naunmmsueuna ludunfiga (0 — 30 Azuw) 3 3.7
Naunmmauounau lid (31 - 60 AzuuY) 18 22.0
URUMWMIUOUHAVALIUNEI (61 — 90 AZILL) 19 232
UAUMNMITUDOUHAVA (91 — 120 AZUUL) 28 34.1
UAUMWMTUDUHAVANGA (121 — 150 ASHU) 14 17.1

(x =88.61 S.D. = 30.56 Min = 15.21 Max = 34.89)
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4 Y 1 o
M9 4.4 AW Fooaz vodeyan1izdued min diuge dxtinianie guainms

' Y
UOUYAY fmzwﬂmﬁ’uwmamz%uﬂﬁ’muuauwm HazSuIUIUUEU I5IneIUIa

YINGUAIDEN (n=82) (D)
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DIPLOMATE OF THE THAI BOARD OF CARDIOVASCULAR THORACIC SURGERY

EXTENDED SUMMARY

Background and Introduction

The Open heart surgery is to guide blood in the circulatory system into the
artificial lung and heart machine. There are various processes involved in supporting
several organs in the body to receive blood and oxygen. These processes occur outside
of the body within the artificial lung and heart machine (Extracorporeal Circulation),
in which the blood exposed surface outside of the body is not human tissue. Thus
causing physiological changes within the body by the systemic inflammatory response
syndrome (SIRS) (Huffmyer & Groves, 2015). Moreover, this response can also affect
multiple systems in the body as a result of pro-inflammatory and anti-inflammatory
cytokines productions including tumor necrosis factor - o (TNF - o), procalcitonin and
various interleukins including (ILs) IL-3, IL-2, IL-6, and IL-8 along with more than 20
other complements were formed. These factors are then stimulated and they lead to
an inflammatory process, causing cell swelling due to capillaries allow for more
permeability of plasma and protein extravasation, resulting in fluid accumulation in
intercellular channels (Kraft et al., 2015). Complications are often found in various
body systems, leading to a longer length of hospitalization requirement. In previous
studies on factors correlated with length of hospital stay in Thailand focused on
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physical factors or therapeutic factors that are less flexible to modify and there are
some other factors involved while performing surgery that are out of handling range of
nurses. Some of the factors occur after a surgery and they prevent nurses from
effectively manage, modify, change conditions that could lead to shorter length of
stay. Although length of stay is one of the indicators of the medical care quality. Since
there are too few studies on factors related to length of hospital stay in open heart
surgery patients.

Depression in pre-operative surgery period occurs before surgery and
continues to affect patients in long term after a surgery. Hence, the author focused on
studying depression condition before surgery. Moreover, when doing some research
on studies conducted in Thailand regarding the pre-operative depression in people
underwent open heart surgery, such studies were not found despite being an important
condition that affects the recovery as described above.

BMI (Body Mass Index) simply reflects patient diet quality. It is the ratio
of body weight and height. Those with normal BMIs that are in the range of
18.50 - 24.99 kg/m? can better recover than those with overweight problem (Stamou et
al., 2011). Being overweight or having obesity issue comes with fat thick layers and
resulted in longer period of time in wound healing and increased the risk of chest
wound infection [OR - 4.5, 95% CI- 1.404-14.679, p = 0.012] (Mathijssen et al.,
2016). People with obesity have relatively higher risk of stroke, death within 30 days
after surgery, and could cause of respiratory complications (Phan et al., 2016). For
people with lower-than-normal BMIs, some studies found that may also reflect
low nutrition or cachexia (Barnett et al., 2010). BMI that is lower than 20 kg/m? is
associated with low albumin levels before surgery (Engelman et al., 1999). Albumin is
an important protein and it plays an essential role in wound healing and hence, longer
length of stay (Homniam, 2014). Albumin protein indicates the malnutrition necessary
for post-operative recovery [OR = 6.04 (2.87--9.22); p <0.001] (Sanchez-Rodriguez et
al., 2017). Those with BMI below than 21 kg/m? correlate with increased length of
stay in intensive care unit (OR: 4.62; 95% CI: 1.20, 17.82), increased infection
incidence (OR: 5.27; 95% CI: 1.28, 21.76) (Barnett et al., 2010). The studies
conducted in Thailand were to compare patients underwent surgery with and without

heart-lung and machine in people with BMI greater than 25 kg/m? only. The study
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showed that BMIs greater than 25 kg/m? were statistically insignificant correlated with
length of stay (Narumon Kitchanont et al., 2011), while some studies showed that
BMI was not relevant after surgery. (Montazerghaem et al., 2014). The results are
obscure and may cause both outcomes. Therefore, the author was interested to find out
whether or not BMI is related to the length of hospital stay.

Most of the patients treated with coronary artery bypass graft surgery are
often elderly with the average age of 58.9 + 14.6 years (Mafaldo et al., 2015) and
quality sleeping is one of the important factors of wound healing and recovery after
surgery (Greve & Ulrich Pedersen, 2016). The previous studies often showed that the
quality of sleep day 1 post-operative was the worst because of surgical wound pain
(Darasni Postharnos, 1995). Quality of sleep was medium size relationship with
wound pain (r = -0.42 p <0.01) (Philan Likitkumjorn et al., 2003). The quality of sleep
moderately correlates with length of stay among patients who had previously
undergone open heart surgery in Thailand. No studies regarding these factors were not
found. Open heart surgery is a major operation and quality of sleep is important for
recovery as well. Therefore, the author was interested in studying the relationship
between quality of sleep in day 1 post-surgery and length of stay.

The study of Pornnapa Hengcharoen et.al, in people undergoing open heart
surgery on factors that correlate with length of stay among Thai patients underwent
coronary artery bypass surgery. It was found that the average length of stay was 7 days
(r = 0.544 p <0.01). The most common factors (35.8%) correlated with length of
stay were; postoperative bleeding complication (hemorrhage), renal failure and
Post-Operative Atrial Fibrillation (POAF) (Pornnapa Hengcharoensuwan et al., 2553).
The data obtained from Narumon et al. that studied the most common factors related
to complications after open heart surgery was POAF (25.5%) of all the possible
complications (Narumon Kitchanont & Dee Ban Klong., 2011). The results obtained
from previous studies in Thailand are in line with the study results conducted
internationally; the most common complication after open cardiovascular surgery was
POAF. This condition is found in up to 50% of those after heart valve replacement or
repair in conjunction with coronary artery surgery while approximately 40% were
found in valve surgery, whereas 30% in coronary artery surgery bypass (Lomivorotov

et al., 2016), with most cases occurred on day 2 to day 4 after surgery (Hogue et al.,
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2005). There is unclear information on what causes POAF. It is believed that there are
two main causes which are; "structural changes™ and "altered current” of the atrial
fibrillation (Shingu et al., 2012), with those causes, patients need more care and
management and that increases the need of support through health services (Gehi et
al., 2012). Guidelines are created to reduce the risk of arrhythmia after surgery,
monitoring in nursing by using the evaluation of Modified Early Warning Sign:
MEWS. In patients underwent open heart surgery, teams of doctors have administered
drugs to treat arrhythmia (Shingu et al., 2012). However, some patients still
experienced fluttering atrial arrhythmias after open heart surgery and increased time of
treatment. Given the aforementioned importance and frequency and consequences of
arrhythmia following open heart surgery, leading the author to study POAF as a factor
that relates to length of hospital stay after surgery.

The author was interested in gaining knowledge of how depression and
BMI prior to open heart surgery, quality of sleep, and atrial fibrillation after open heart
surgery factors related to length of hospital stay. This shall, in the future, lead to
improving nursing quality and then to length of stay reduction, cost reduction as well

as increased of bed turnover and decreased bed waiting time.

Research questions

How depression, Body Mass Index, Quality of Sleep and POAF relate to
length of stay after surgery for people who underwent open heart surgery?

Objectives of the study
To study the relationships between Depression, Body Mass Index, Quality
of Sleep and POAF and length of stay.
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Conceptual Framework

This research study relies on pathophysiological framework to describe in
Vivo responses to depression, abnormal BMI, poor sleep quality, and presence of atrial
fibrillation after open heart surgery that influence the increase of length of stay after
surgery. Cardiovascular surgery using an artificial lung and heart machine is to stop
heart functionality by providing potassium solution that stops heart muscle function
(Cardioplegia) in order to reduce heart muscle damage during ischemia. The
potassium solution used is with anti-compression of the depolarization in heart muscle
(Wallace, 2018). The oxygen-carbon dioxide exchange process takes place outside the
body by relying on artificial lung and heart machines with non-human tissue (artificial
surfaces). This causes patient body to produce pro-inflammatory and anti-
inflammatory cytokines, including tumor necrosis factor - o (TNF - o), procalcitonin
and interleukins (ILs). , IL-2, IL-6 and IL-8, and more than 20 complementary
compounds, causing inflammatory and atrial wall fibrosis, then resulted in enlarged
left ventricle and change in heart electrical current transmission (Guenancia et al.,
2015). As the result of an arrhythmia after surgery, additional medical treatment is
needed, therefore longer length of stay.

Depression before surgery is significant and continues to impact patients in
post-operative period (Borowicz et al., 2002; Rymaszewska et al., 2003). There are
too few evidence to indicate the association of depression with hospitalization. It was
found that patients with depression leads to longer length of stay than those without
depression (Poole et al., 2014). There are studies conducted in people underwent
coronary artery bypass graft surgery with an artificial lung and heart machine, the
studies showed that depressed people have higher rates in abnormal platelet function,
endothelial dysfunction, and lowered heart rate variability, which affect the increase of
length of hospitalization (Zellweger et al., 2004).

High body mass index is resulted from adiposity (Patel et al., 2013), and
resulting in a risk of skin infection in the sternum (Mathijssen et al., 2016). In the
group with exceeded BMI is often a significant group of diabetes, high blood fat, and
high blood pressure prior to surgery and often lead to longer period of surgery (Barnett
et al., 2010). Studies conducted in Thailand found that people with hypertension are in

high risk of complications after surgery and leads to a greater amount of time in
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hospital (Narumon Kitchanont & Ketkong., 2009; Sirirattanavarangkun, 2020).
Among patients with a higher BMIs, it was found that they have atrial fibrillation
issue, fluttering, and the incidence of breast infection, sepsis, and higher risk of
recurrent surgery to stop bleeding from bleeding disorders after surgery (Mathijssen et
al., 2016). In those with low BMIs, it was found that they have higher risk in staying
longer time in ICU, infection, and recurrent surgery to stop bleeding due to abnormal
bleeding after surgery, as well as longer intubation period (Engelman et al., 1999).

It is known that poor sleep quality arises from being disturbed while
sleeping. All of patients underwent cardiac surgery experienced sleep disturbance after
surgery and is worse than sleeping at home (Simpson & Lee, 1996). This took 2 - 6
months after being discharged to have the sleep quality before the surgery (Liao et al.,
2011). A good sleep could result in decreased length of stay due to secretion of
corticosteroids is reduced, and as a result, the immune system is not suppressed, and
improving healing process. If a patient does not get enough sleep, the body will be
weak, leading to tiredness, dizziness, confusing, decreased activities performance, less
effective wound healing. Without a good sleep, patient bodies secrete catecholamine,
glucagon, and cortisol, which inhibit protein synthesis, cited in (Wandee et al., 2006).
Being disturbed while sleeping could lead to longer length of hospital stay.

POAF is the most common post-operative complications (Creswell et al.,
1993; Mathew, Parks R Fau - Savino, et al., 1996; Narumon Kijjanont & Suchira
Ketkong., 2009; Narumon Kijjanont & Siwaporn DeeBanKlong., 2011; Pornnapa
Hengcharoensuwan et al., 2010) found that atrial fibrillation causes an increase
average length of stay in ICU of approximately 13 hours. And after moving out of
ICU, the average length of stay is increased by approximately 2 - 2.3 days in the ward
compared to those without POAF (Creswell et al., 1993; Mathew, Parks R Fau -
Savino, et al. Current study results are also consistent with past results in people with
fluttering atrial fibrillation after surgery. The length of stay after open-heart surgery is
increased by approximately 2 days, an average duration of intubation of approximately
1 hour compared with those without atrial fibrillation after surgery. (Ahmed
Almashrafi et al., 2016; Hart et al., 2020; Todorov et al., 2017)
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Scope of Research

This is a descriptive study on the relationships between depression, Body
Mass Index, Quality of Sleep, POAF after surgery of patients underwent open heart
surgery for the first time and length of stay. The surgery is coronary bypass surgery
and/or heart valve surgery for the first time in female and male adults (18 year-old or
more) who were eligible to be included in the study. The research was conducted in 2
tertiary hospitals in Bangkok from October 2018 to January 2020.

Variation Definitions

Depression

Depression is a condition that someone is depressed, lack of interest or
pleasure in current activities, loss of energy, having decision-making problems, loss of
appetite, sleep disorder, mind swings, and suicidal thoughts (Ghoneim & O’Hara,
2016).

Depression was assessed by using the Thai Depression Inventory tool in
Thai version of Manote Lotrakul & Sukanich, 2000) by asking 20 questions. Patients
would respond to the one of the 4 answers for each question that is most relevant
within the past 1 week. The lowest score was 0, meaning no depression. The highest
score of 41 that indicates severe depression.

Body mass index

Body mass index is the ratio of weight to body height. In this study, body
mass index is calculated from body weight per squared height calculated by formula
[body weight (kg)/height® (m?)]. Body mass index is classified according to Asian
population criteria, where BMI less than 18.50 kg/m? is underweight, 18.50-22.99
kg/m? is normal BMI, 23.00-24.99 kg/m? is overweight, 25.00-29.99 kg/m? is obesity
level and BMI over 30 kg/m? is obesity level 2 (Office of the Health Promotion
Foundation, 2012).

BMiIs in this study is obtained by calculating the ratio of weight to body
height using the formula for weight (kilogram) divided by squared height (meter).
SPSS Version 20 software was used to calculate BMIs. The weight was obtained from
digital weighing scales of Tanita Model UM-040 (Tanita Model UM - 040).
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Sleep Quality

Sleep quality is patients ‘perception regarding their sleep. The factors
associated with good sleep are: neither sleep issue during daytime nor feeling tired
during the day, are in good health and well-being, and good mental health (Harvey et
al., 2007; Hyyppa & Kronholm, 1989; Kukliczova et al., 2017).

In this study it is aimed to study of the quality of sleep using Verran -
Snyder Halpern survey, Thai version of Kantaporn Yotchai in 2004 that was
developed from the English manuscript of Snyder - Halpern and Verran (Yotchai
2004a). The survey contains 15 questions with full score of 10 (detailed down to 1
decimal). Therefore, the total score is 150. The values were converted into 5 levels of
sleep quality according Siripen Vanichanan in 2001 classification. Score. 121 - 150
refers to the best sleep quality, 91 - 120 refers to good sleep, 61 - 90 refers to moderate
good sleep, 31 — 60 refers to poor sleep quality, and 0-30 refers to the worst sleep
quality. The data was collected on day 1 after surgery (Post-op day 2) in the morning
after the patients received routine care including cleaning and/or breakfast, medicine.

Post-Operative Atrial Fibrillation : POAF

Post-Operative Atrial Fibrillation (POAF) is the condition that more than
one electrical point in the heart, not from a single SA node. It is most common in
critically patients, patients underwent heart surgery, patients with acute ischemic heart
disease. Without knowing the exact mechanism of occurrence, it is believed to be
caused by structural and electrical remodeling of the heart's structure and electrical
signaling after surgery (Shingu et al., 2012), resulting in arrhythmia. It is considered
from the missing of P wave ECG, the fibrillation (f) wave is inconsistent can be
clearly seen in Lead II, Ill, aVF, and V2. However, the shape of QRS complex is
normal (Sarinrat Sriprasong & Duangrat Watthanakitkrailert, 2011). Or it may be
found that there are no distinct P waves, the heart beats at a rate of about 300 per
minute. The heart anomalies can be examined using ECG EKG 12 Lead or Telemetry
machine. This anomaly lasting from 30 seconds or more

This study documented the occurrence of arrhythmia after surgery by
considering the time from leaving the operating room until 4 days after surgery. It is to
determine whether a patient has an arrhythmia after the operation by examining all
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nursing records. If there is a record of arrhythmia, the patient group will be considered
to have atrial fibrillation, atrial fibrillation.

Length of stay

The number of day patients being hospitalized excluding discharge date.
Except received and discharged on the same day shall be counted as 1 day with time
0:00 am as a day split (Office of the Permanent Secretary, Ministry of Public Health).

However, in this study, the length of stay was counted from day 1 of the
operation being commenced until the date of discharge referring to medical record in
conjunction with a treatment orders for instance; in case a patient is allowed to be
discharged but could not discharge on that particular day. The length of stay is from

the operation date to the date of discharge permission.

Research Methodology
This research is a descriptive research to study the association of
depression, body mass index, sleep quality, and atrial fibrillation after surgery with
length of stay in patients underwent open heart surgery for the first time at 2 tertiary
hospitals in Bangkok. Who were qualified in inclusion criteria.
Inclusion criteria
1.A person who has been scheduled for treatment by open
heart surgery.
2.A person with normal perception. (The Mini-Cog Thai
Version score > 3)
3.A person who can communicate in Thai and can answer
guestionnaires.
Exclusion Criteria
1.People who have previously been diagnosed with
arrhythmia.
2.People who have been previously diagnosed with depression.
3.People who with sleeping trouble and pills before sleeping
4.People with infectious condition before the surgery
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5.Change of surgery method that does not use Heart-lung

machine
Termination criteria
1.People with abnormal postoperative bleeding
2.People who need Intra-aortic balloon pump (IABP) after
surgery

3.People who were later conscious and with acute confusion
(Delirium) after surgery or being diagnosed with acute confusion after surgery.

4.People with infected wound after surgery.

5.Those who died while being hospitalized.

6.Re-intubation within 48 hours

7.People who, after moving out of the ICU and required to be
moved back to the ICU

Sample size calculation

Use the G Power Version 3.9.1.2 in the calculations (Faul et al., 2009)
under the copyright of Mahidol University. The calculations were in Correlation: Point
biserial mode, direction is two-tail, Power of test at 0.80, level of significant at 0.05
level, the size of the correlation in this study was given r equal to 0.3, which is the
medium size relationship (Cohen, 1977). The size of the sample of 82 randomly
selected sample stratified sampling method. The samples were randomly selected by
stratified sampling. It was found that 92% (76 cases) of the samples were from the
tertiary hospital 1 and from tertiary hospital 2 of 8% (6 cases).

Data sources

At the 1% tertiary hospital, the data was collected at the 2 Intensive Care
Unit for Cardiac Surgery ward and 2 non- critical wards

At the 2" tertiary, the data was collected at the Intensive Care Unit for

Cardiac Surgery (1.C.U Surgery) and 1 non- critical ward
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Data collection procedure

The steps to collect data on the time before the surgery and for 4 days after
surgery until the date of discharge as follows;

Before surgery : One day before surgery. Awareness was assessed using
the 10 minute Thai version of the Mini-Cog. If the results show "not impaired", the
depression assessment was then collected before surgery. The depression assessment
took 15 minutes. After that height and weight data were collected. And in the last step,
it took 10 minutes to collect personal information using a questionnaire.

After the surgery: To collect data of sleep quality after surgery. It was
collected on day 2 post operation. The data was collected in the group with normal
level of consciousness and without acute confusion after the surgery. This process
took 5 minutes. When appears no acute postoperative confusion, the sleep quality was
then further assessed by using Thai version of Veran and Snyder-Halpern Sleep
Quality Assessment Questionnaire. The data in medical record on arrhythmia was also
collected regarding atrial fibrillation. The patients were monitored once a day right
after the operation until 4 days after operation. And the dates of discharge were

recorded for total length of stay.

Research tools

It consists of 6 tools that collect data from medical records and taking
history. Physical examination with measuring instruments Answer the assessment
taking the test and data recording with details as follows:

Tool 1: Mini-Cog Thai Version (Mini-Cog Thai Version)

It was a perceived assessment by Supaporn Thongsakul and the faculty in
2015 by assessing the memory and intelligence, cognition of the sample whether there
was an abnormality or not before participating in the research project. The value of the
preliminary brain condition test in Thai version (Mini-Mental State Examination Thai
2002: MMSE-Thai 2002) was 0.47 (Trongsakul et al., 2015).

Tool 2: Personal information collection

This questionnaire was developed by the researcher to collect personal and
data on factors related to the number of days of hospital stay after open cardiovascular
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surgery. There are 8 questions in total, which are questions by allowing the sample to
read and answer the questionnaire by themselves. It consisted of questions, gender,
age, marital status, highest education level, economic status, rights of treatment for
this time, disease, history of using sleeping pills The history of smoking, height,
weight and BMI was measured by researchers. Then, the obtained weight and height
were calculated for BMI using SPSS software program copyright of Mahidol
University by weight (kg)? divided by height (m)>.

Tool 3: Thai Depression Inventory (TDI) [Depression Assessment]

Researchers used the Thai Depression Inventory (TDI) assessment from
Manoch Lotrakul and Pramote Suknit in 1999 as 20 questions. This is the truth of most
respondents in the past 1 week. Be straightforward in content By comparison with the
Thai version of the Hamilton Rating Scale for Depression, 0.7189 (p <0.001) (Manote
Lotrakul & Sukanich, 2000), the Hamilton Rating Scale for Depression is considered a
gold standard for depression assessment ( Ministry of Public Health, 2010) with a
confidence value of 0.833.

Tool 4: The Confusion Assessment Method of the ICU (CAM-ICU)

Evaluation of acute confusion after surgery For patients in the critical
period Evaluated by an assessment form (The Confusion Assessment Method of the
ICU: CAM-ICU), Thai version that Sirirat Mankwan and colleagues had translated in
2012 with sensitivity in the diagnosis of acute confusion after surgery at 92.3. %
Specific to 94.7% of the patients after surgery (Pipanmekaporn et al., 2014)

Tool 5: Verran and Snyder-Halpern Sleep Scale (VSH) Sleep Scale

The Thai version of the Sleep Quality Assessment Questionnaire by
Kantaporn Yot in 2004 (Kantaporn Yotchai, 2004) consisted of 15 questions that were
measured to assess the characteristics of sleep in 3 Side 1 was sleep disturbance, side
2, sleep effectiveness, and third side was sleep during the day and the time spent from
waking up to getting out of bed (Sleep supplementation). ) Bring the score The results
were determined by dividing the quality of sleep into 5 levels, from having the best
sleep quality to the poorest sleep quality. A total of 3 patients were assessed for
content validity by sleep experts and nursing care, and the tools were used to collect
data in the cardiology group. And in this study, the alpha coefficient of Cronbar was
0.884.
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Tool 6: Post-operative atrial fibrillation and length of stay collation
form

It is a record form of information obtained from the records of inpatient
medical records. And from visiting patients to record the occurrence of atrial
fibrillation (atrial flutter) The researcher created the record consisting of 3 parts.

Part 1 Surgery Information It consists of the date of admission
in the hospital. The efficiency of the heart compression was last examined prior to
surgery. The type of surgery received Duration of surgery Period of use of the lung
and artificial head machine Duration of clamping of the aorta Estimated amount of
blood loss in surgery Red blood cell replacement count given during surgery Number
of platelets to replace during surgery

Part 2 records the occurrence of fluttering atrial flutter.

Part 3 Record the number of days of hospital stay

Research results

Part 1 personal information Information about illness And
information about open cardiovascular surgery.

The average sample age was 59.22 years (S.D. +14.90 years), aged
between 18 - 83 years, and most of them were male. Accounted for 57.3 percent
having a marital status It was 74.4%. Most of the education level received the highest
education at the primary school level, 45.1%, the bachelor's degree level and the
similar high school level was 20.7% and 19.5%, respectively. Sufficient income to use
and have a surplus Accounted for 50 percent, followed by income on spending, but
there was no remaining 37.8 percent. Use of universal health insurance rights 42.7%
followed by direct payment card / Comptroller General's Department / State Enterprise
40.2% and in addition, more than half of the history of smoking was never smoked,
57.3% followed by 39 percent smoked and quit

Before undergoing open-heart surgery for this treatment, only 2.4% of the
respondents had no underlying disease. The majority had 97.6% of the underlying

disease, with some samples having more than one underlying disease. The highest
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percentage of the underlying disease was hypertension 57.3%. Accounted for 29.3%,
of which 20% were hyperlipidemia, most of all samples had a moderate efficiency of
left ventricular compression, with the value in the range of 50.01 - 80.00% or 48
percent had disease severity divided by heart function, with the NYHA (New York
Heart Association Functional Classification) criteria at Level 2 (Class Il) 67.1 percent.

Data on the surgery showed that 52.40% had only performed surgery for
coronary bypass, 32.90% had surgery to repair or replace the heart valve alone. The
total surgery time (Operation Time) was 264.55 minutes, most of the total surgery
time was more than 240 minutes, 51.22% used aortic cross clamp time, mean
93.85 #46.50 minutes. It was found that the Aortic Cross Clamp time was 0 - 90
minutes, 55.33% had 127.02 +55.07 minutes of using the Lung and Heart Machine
(CPB time) on average. Lungs and artificial hearts at a duration of 0 - 120 minutes,
equal to that of 121-240 minutes, is 47.96 percent.

Estimate blood loss data was collected using data from Operation Note
that all of the first tertiary hospital were not. The estimated amount of blood loss in
surgery was recorded at 90.24%, with the data in the table with the volume indicated.
This is the data obtained from the second tertiary hospital. The mean of blood loss
during surgery was 537.50 +£130.25 cc. The average blood replacement was 2.59 +1.56
units / person, with the highest blood replacement in the range of 501 - 1000 cc. 37.80
followed by a period of 1 - 500 cc. 28.05% after open heart surgery. The samples were
86.6% able to have endotracheal tubes 24 hours after surgery, on average, had

endotracheal tubes for 1.20 +0.55 days.

Part 2 Depression, Body Mass Index, Quality of Sleep, POAF and
length of hospital stay in patients undergoing open heart surgery

The mean score of depression condition gained by questionnaire was
10.96, the standard deviation score was +8.35. When using equipment classification
criteria, it was found that 91.5% of the patients were not depressed before surgery with
the lowest score of 0 and highest at 42. Most of the body mass index is normal, i.e.
BMI 18.50 - 22.99 kg/m? (30.5%) which the number of patient is similar to the group
with Obesity level 1 BMI 25.00 - 29.99 kg/m?® (31.7%). When considering quality of
sleep, the majority (34.1%) had good sleep quality with the scores in the range of
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91 - 120, followed by moderate sleep quality (61 - 90) (23.2%) and poor quality of
sleep is 21 patients (25.7%). After open heart surgery, 62.2% were not having POAF,
where 37.8% were having POAF, in which the majority incidence occurred on 1% day
(29.3%) and 2™ day (24.4%) after surgery. The mean length of hospital stay was 7.84
days with standard deviation of £ 3.68. The least length of stay was 4 days and the

most was 29 days.

Part 3 The relationship between depression, body mass index, quality
of sleep. And POAF after surgery in patients undergoing open heart surgery.

The analysis results of the correlation between depression, body mass
index, quality of sleep, POAF and length of stay after surgery among people who
underwent open heart surgery: before finding that correlation, the author had done data
distribution test of the primary and dependent variables using Kolmogorov — Smirnov
test depression, body mass index, quality of sleep, POAF after open heart surgery and
length of stay. It was found that the data distribution curves of body mass index,
quality of sleep, and length of stay were abnormal distribution and do not conform to
preliminary conditions of the Pearson correlation. Then, the correlation was calculated
by using Spearman's rank correlation analysis method. It was found in the correlations
between the studied variations and the length of stay that the factors associated with
length of stay in people underwent open heart surgery are depression before surgery (r
= 0.247; p <0.05) and arrhythmia after surgery (r = 0.508; p <0.01).

Discussion

In this study, factors found to correlate with the length of stay in patients
underwent open heart surgery are; depression prior to surgery and atrial fibrillation
after surgery. Moreover, the results of this study also showed that the two (2) factors:

body mass index and sleep quality, were not related to length of stay.
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Factors associated with length of stay in patients underwent open

heart surgery

Depression

From the study of the sample group using the Thai Depression
Inventory, it was found that the depression mean score is 10.96 (standard deviation
1+8.35), in which 91.5% of patients were not depressed and 4.9% were depressed
(score 26-34). The results are consistent with a study by Lichtman et al. that,
depression in patients before undergoing open heart surgery was mild to moderate
(Lichtman Jh Fau-Bigger et al., 2008), where approximately 20-45% of those
diagnosed with the coronary artery are anxious and depressed when knowing that
surgery is underway (Connerney et al., 2001). From a pathophysiological theoretical
aspect, the need of artificial lung and heart machine during surgery causes the vascular
wall cells to malfunction due to the oxygen-carbon dioxide exchange process takes
place outside the body without human tissue (artificial surfaces), hence the body
produces pro-inflammatory and anti-inflammatory cytokines, including tumor necrosis
factor - o (TNF - o), procalcitonin and interleukins (ILs) including IL - 2, IL - 6 and
IL - 8, and more than 20 complementary compounds cause inflammatory processes in
the body. As a result, the heart's electrical conduction changes (Guenancia et al.,
2015). Zellewegar et al found that, people with depression condition before surgery
using lung and heart machine, hence the length of stay is increased (Zellweger et al.,
2004). In this study, it is found that there was a slight positive correlation between
depression prior to open heart surgery and length of stay (r = 0.247; p <0.05). The
result obtained is slightly, this maybe because the majority of patients (91.5%) studied
were not depressed and left only 8.5% (7 cases) for the correlation study. In addition, a
study by Poole et al. 2014 found that, patients with depression often stay longer at
hospitals. The study also compared patients with higher standard of living who were
with and without depression before surgery, the results showed that length of stay of
patients with depression was 6.63 which is higher than those without depression (6.21
days) (Poole et al., 2014).

When explained by using pathophysiological concepts
regarding changes in the body when undergoing open heart surgery, namely; surgery

under the artificial lung and heart machine, it causes the body to increase the
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inflammatory response (SIRS), resulting in the release of cytokine that interferes T-
cells, causing the serotonin partway to be disturbed, and decreasing immune system
ability and high risk of infection, therefore, longer length of stay (Ghoneim & O'Hara,
2016). In addition, a study by Tully et al. found that the incidence of major depression
depressive episode before undergoing open heart surgery was approximately 15 — 20%
when compared to general people, where in female was in between 5 - 9% and male
was in between 2 - 3% (P. J. Tully, 2012).

Post-operative atrial fibrillation: POAF

Atrial fibrillation is the most common complication after open
heart surgery (Lomivorotov et al., 2016; Phonnapa Hengcharoensuwan et al., 2010).
According to the study, more than one-fourth (37.8%) of the sample group had atrial
fibrillation after open heart surgery and usually occurred between day 1 and 2 after
surgery (Mariscalco et al., 2014). The results were consistent with previous studies;
i.e. the sample group experienced atrial fibrillation on day 1 (29.3%) and day 2
(24.4%) after surgery. Moreover, when using lung and heart machine longer than 150
minutes also increased the likelihood of atrial fibrillation (OR 3.123; 95% CI, 1.276-
7.644; p = 0.010) (Porntipa Thongma et al., 2016; Sirirat Nanawarangkun, 2020). The
results gained from this study showed the average length of use of lung and heart
machine is 127.02 £55.07 minutes, in which the group with more than 150 minutes
accounting for 1 in 4 (19 people) or 23.17%. The study conducted by Sasiya
Sirirattanavarangkun in Anesthesia Department, Suratthani Hospital found that in
artificial lung and heart surgery with the aortic cross clamp time more than 90 minutes
was more likely to cause complications after surgery (OR 3.516, 95% CI 1.437-8.600,
p = 0.005) (Sirirattanavarangkun, 2020). In previous studies, people with left
ventricular compression performance (LVEF) <30% were likely to develop atrial
fibrillation 1.45 times than those with LVEF more than 30% (ClI 1.18 - 1.77)
(Mariscalco et al., 2014). People with LVEF in the range of 30-40% (33.9 + 6.1%)
prior to open heart surgery had significant higher chance of postoperative
complications and mortality (Pieri et al., 2016). When comparing length of stay,
people with POAF had average length of stay of 15.5 days where those without atrial
fibrillation of 7 days (p <0.001). The results gained in this study results are slightly

different because only one third of the sample population developed atrial fibrillation.
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Of these, people with LVEF <30% is 7.32%, LVEF 30.01 - 50.00% is 30.49%. This
study found that atrial fibrillation associated significantly with the increase of length
of stay with medium correlation size (r .508 p <.01). The average length of stay of
those with atrial fibrillation was approximately 10 days. People who did not develop
cardiac arrhythmias after open-heart surgery, where as those without atrial fibrillation

were approximately 7 days, therefore, 3 days fewer.

Factors that is not associated with length of stay in patients after open
heart surgery

The two primary variables in this study that are correlated with the
dependent variable; length of stay, without statistically significant are body mass index
(r = .138 p>.05) and sleep quality after surgery (r = -.172 p>.05) with the following
explanations

Body mass index

Patients with overweight body mass index (25.00 - 29.99
kg/m?) accounting for 26 cases (31.7%), those with normal body mass index
(18.50 - 24.99 kg/m? accounting for 25 cases (30.5%). The average body mass index
of the studied population is 24.20 kg/m? which is in normal range. And people with
less than 18.5 kg/m? (below standard) accounting for 7 cases (8.5%).

Normal BMIs were varies depending on age and but not on
gender. The body mass index in each ethnic population may not correlate with the
amount of body fat, depending on the body composition of each nation (Pranithi
Hongsprapas, 2015). In this study, the criterion of World Health Organization was
used (Stamou et al., 2011). In previous study conducted by Narumon Kitchanont et al.,
on length of stay in patients with BMI greater than 25 kg/m? underwent open heart
surgery compared to people with BMI greater than 25 kg/m?underwent close heart
surgery. It is found that increasing in length of stay of both groups were not
statistically significant (Narumon Kitchanont & Siwaporn DeeBan Klong, 2011).

In patients with exceeded BMIs were significantly with
diabetes, high body fat level and high blood pressure before surgery, and also often
had a longer surgery (Barnett et al., 2010). In addition, studies in Thailand also

showed that people with hypertension are with higher risk of complications after
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surgery. This resulted in longer length of stay (Narumon Kitchanont & Ketkong.,
2009; Sirirattanavarangkun, 2020). High body mass index is resulted from increased
adiposity (Patel et al., 2013). In those with exceeded BMIs, the incidences of atrial
fibrillation, breastbone infection, sepsis were higher, therefore, higher risk in repeated
surgery to stop the bleeding (Mathijssen et al., 2016).

In patients with BMIs lower than standard had higher risk of
repeated surgery due to bleeding disorders, increased of inhaler usage and 1.C.U
duration (Engelman et al., 1999). Lower body mass index than normal may increase
the risk of surgery due to cachexia (Barnett et al., 2010). However, there are
conflicting results, a Montazerghaem et al. study found that BMIs lower than standard
were not associated with mortality or outcomes after coronary artery surgery
(Montazerghaem et al., 2014).

This study also confirms that body mass index was not
significantly associated with length of stay after open heart surgery (r = .138, p> .05).
However, body mass index remained an important factor for would recovery as
described above. And it is one the factors surgeons consider before undergoing
surgery to assess the risk of surgical incisions and likelihood of lung atelectasis (Wanit
Tantikul, 2011). BMI is a difficult factor to change because it is personal and it takes
time to change, where health teams may only be able to advise patients to lose weight
before undergoing surgery and to point out the importance of BMI towards open-heart
surgery quality and encourage patients to improve their body mass index before
a surgery.

Sleep quality

Most patients underwent coronary bypass surgery were often
elderly with average age 58.9 + 14.6 years (Mafaldo et al., 2015). A study indicated
that 76% of people aged between 65 and 74 years old suffered from sleep quality issue
(Kukliczova et al. And the quality of sleep was found to be correlated with length of
stay (r = -0.44 p <0.01) (Palitan Likhitkamjorn et al., 2003). Sleep in critical wards
may be disturbed for various causes, including: physical factors such as suction
disturbance, sore mouth, and dry-mouth from breathing tube. Emotional factors:
illness, cost concern, concern that the ventilator will not work. Environmental factors:

constant light, device sound interference, too cold or too hot, unfamiliar place. These
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are the factors that cause sleep disturbance and hence impair sleep quality (Wandee
Rak-im et al., 2006). Moreover, studies on quality of sleep in patients underwent open
heart surgery in Thailand are insufficient. Patients underwent surgery in the group of
orthopedic and gynecology. (Daranee Postharnos, 1995)

Prior to collecting sleep quality data from the population, post-
operative acute confusion was assessed by using CAM-ICU assessment, it was found
that three subjects were with post-operative acute confusion, thus could not provide
information, resulted in terminated. There was one case that the author was able to
collect data during the intubation period; the patient was able to provide information
and said that the patient was able to sleep due to pain Killer. This patient further added
that he/she could not complete sleep because of sound disturbance from equipment
and noise from ward staff. However, the patient managed to get some sleep despite the
disturbance. This information is consistent with the result of the study conducted by
Pilatan Likhitkamjorn et al., which found that sleep disturbance after surgery was
noise from devices and the conversational noises of hospital staff (Palan Likitkamjorn
et al., 2003).

In addition, postoperative pain is common and poor pain
management could result in dissatisfaction, prolonged recovery time, and higher
hospital cost (Wanit Tantikul, 2011). Common medication used in open heart surgery
patients is morphine, an opioid analgesic (Sawangsri, 2017). The common side effects
of the drug including being sleepy, pressed respiratory system, bronchospasm, low
blood pressure, extreme nausea, vomiting, itching, constipation, flushing caused by the
release of histamine (Commerce Tantikul, 2011), in conjunction with the use of yogic
and etienne as prescribed (Sawangsri, 2017). Even when patients unable to
communicate the pain by Numeric Rating Scale (NRS), nurses could use the tool
(Critical-Care Pain Observation Tool: CPOT) to observe pain in critical patients
(Sawang Sri, 2560). In addition, pain assessment was conducted in recovery period
before commencing recovery activities with other forms of pain relief, including
meditation, concentration, using wound support pillow during an activity or using
chest bandage to relieve pain and reduce the chance of wound splitting or tearing by
advising, supervising and encouraging patients to choose the appropriate mean for



a ~ v 3 o
Ldiﬂﬂ1ﬂ1ﬁl,ﬁ]ﬂ1’ity\1 DIMUAT m%um UWﬁ?ﬂLLUUﬁﬁJQSmﬂWB1@Qﬂq‘H /154

their needs (Sawangsri, 2017). These are all reasons and contribute good sleep quality

of patients after open heart surgery throughout the study period.

Conclusion

In conclusions of this study, it is found that the related factors prior to
surgery are depression and body mass index, whereas depression condition prior to
surgery slightly and statistically significant (r = 0.247; p <0.05) impacted length of
stay of patients underwent open heart surgery. It was further found that there were no
significant correlations between body mass index and length of stay in patients
underwent open heart surgery.

Factors after surgery that relate to length of stay is POAF that is positively
correlate and statistically significant (r = 0.508; p <0.01) to length of stay after open
heart surgery. However, it was found that quality of sleep after surgery is not
significantly correlated to length of stay after open heart surgery.

Therefore, medical professionals and nurses play a key role in preparing
patients before surgery as well as in providing care, monitoring symptoms after open
heart surgery. Hence, relevant parties should be aware of the importance in reducing
those factors that the author had studied and are believed to reduce complication
incidences in patients underwent open heart surgery. And therefore, ultimately led to a

reduction of length of stay.

Recommendations for further study

1.Deeper studies on depression prior to surgery should be conducted to
gain knowledge of depression severity levels, if there be, in order to mitigate patients’
conditions prior to undergoing a surgery. This, therefore, shall minimize the
complications associated with depression.

2.The sleep quality evaluation/questionnaire contains multiple answering
choices, from the author’s perspective, the evaluation/questionnaire should be
subjective questionnaire where patients fill in their feelings/info rather than providing

multiple choices, for a better evaluation.
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3.The sleep quality evaluation after surgery during the first 1-2 days, the
results obtained are in good levels. This was resulted from pain medication the patients
received around the clock to control and manage pain. If actual sleep quality result is
required to be reflected, patients without pain medication administration should be
studied.
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