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FACTORS RELATED TO SUCCESS OF WEANING FROM MECHANICAL
VENTILATION IN PEDIATRIC PATIENTS

SOPA KERDPITAK 5136733 NSPN/M

M.N.S. (PEDIATRIC NURSING)

THESIS ADVISORY COMMITTEE: WANLAYA THAMPANICHAWAT, Ph.D.
(NURSING), APAWAN NOOKONG, Ph.D. (NURSING)

ABSTRACT

Success of weaning from mechanical ventilation is the most important goal
of care for patients receiving mechanical ventilation. Failure of weaning from
mechanical ventilation may increase the risk of pneumonia, prolong hospital stay, and
an increased mortality rate. The purpose of this descriptive study is to explore the
success rate of weaning from mechanical ventilation, and to determine factors that
were related to success of weaning from mechanical ventilation in pediatric patients.
Population sample consisted of 48 pediatric patients who were 1 month to 15 years
old, and were put on mechanical ventilator for more than 24 hours in pediatric
intensive care unit in Saraburi Hospital. Data were collected by medical information
data sheets and nurse assessment forms for weaning readiness. Descriptive statistics
and Fisher’s Exact Test were used for data analysis.

The findings revealed that the majority of subjects (83.30%) had received
weaning. Readiness of weaning from mechanical ventilation was the only significant
factor related to the success of weaning from mechanical ventilation in pediatric
patients (p<.05). It is suggested that information from assessment of weaning
readiness should be used in nursing care of pediatric patients with mechanical
ventilator, in addition to assisting physicians in their task of deciding when to wean
patients from mechanical ventilator, and to promote weaning success in pediatric
patients.

KEY WORDS: WEANING SUCCES/ WEANING READINESS/ PEDIATRIC
PATIENTS WITH MECHANICAL VENTILATOR
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1. Rapid Shallow Breathing Index (RSBI = f/V_) RSBI
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3. Volumetric capnography
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2.4 Foronda tazAy (2011) Wl5eumeuszeznarlumslanesyie
welaseriemsvennIoserielauuunaaeun15118191949 (Spontaneous  breathing  test)
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masnavesmsUsziudyaudn wu sasimsniele, sasimaduuesiale wazannu
v
[ Y] a a 4 a vAa
A1 Systolic blood pressure (SBP) 321913A1UnAYDINITUATIZHNANTATIIN R 09T ANS
] 1 L <3 [
U A1UBY Electrolyte Melus maiummmazmq 91N American Heart Association guidelines
] a I
for cardiopulmonary resuscitation and emergency cardio care Tasutiamsdsedivdlu 5 a1u 574
as.l‘ 9 [ dy
NIKUA 16 Vo AN
9y = v A g VA ] = 9 Y
1. Munnzieunauiiuaunamsldniossionieledl 3 4o 1dun
9
1.1 HamIogmnsIans9onInenSanIWav Y (Farias et al., 1998;
Randolph et al., 2002)
12 luiimsdsumumseiemelediheluse 24 9 Tusiiriuan
= a o L4 a = d‘ [ [ A
W2 A9nvallsziasy uazame, 2009; Randolph et al., 2002) 318a2108ANEINUNITUTUINLY
M35%8%11819 (Ventilator setting) 1@1tA (Randolph et al., 2002)
12.1 8a51mM53e11elaannI sl (Ventilatory
support)
122 ANUTNTUUDI0DATIY (FiO,)
v Y
1.2.3 ANNAULINTAIUMIBION81 (Pressure support)
1.2.4 anwauuinlumuauriglaitnaannisienis

Y
Aeglutloalurndugamsmelieoniounieladn (Positive end expiratory pressure; PEEP)
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1.2.5 anwdulunaenaniisaldgegalugeiamzms
melain (Peak inspiratory pressure; PIP)
126  8a31ms lnavesemaiidigien (nspiratory
flow rate)
1.3 imsgauduvziooni 5 a1l 8 $21313 (Cohen et al., 2006)
2. §rumsuandeuadi 3 9o 18un
2.1 95138 191nA (Chavez et al., 2006)
Tag 141N ai91n American Heart Association guidelines for cardiopulmonary resuscitation and

emergency cardio care fall (Berg et al., 2010)

91y 803171511810 (ﬂizq/mﬁ)
0-3 10U 35-55
3-6 1f0U 30-45
6-12 1foU 25-40
1-3% 20-30
3-61) 20-25
6-12% 14-22
>129 12-18

2.2 A1 Sp0,> 95 % (Varzh 1451 FiO,< 0.40 118 PEEPS 5 cmH,0)
(Farias et al., 1998; Farias et al., 2002)
Aa a g1 &Y
2.3 pH=7.35-7.45 (Farias et al., 1998) Y5£1UUNNMTAATIZHAINY
5 3 Qy 1
Twdeauas Fluwanannsamiznndusimsetaietiauny (5991 Capillary blood gas 1ag
' Ay ¥ a ya o a 4 .
A1 pH 114 22iinnulndiResturanIs AATIZHIINAITIAE Arterial blood gas
o 4 Aa o 4
(1Y NUAINTOL AZOIUITTA WONTIUE, 2552)
3. guszuu ladeud 3 Yo laun
3.1 dasimaduvewinlalndniney (Chavez et al, 2006) Tag
A Yo o o A Y Yy A 2 o YA o Y v ] '
vargngihevduilunnendgihegnsuniuiesiga 3amnidamsmuvesrialadesni
TuraizAu e nvaaLIZlMSHAIY WA INTAAad M3 1FoonFuTiosa
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) FY o Ay [ 9 J a . ..
onsmsuvoIriilaluvazngihevdau Taeldinamin@ved American Heart Association

9
guidelines for cardiopulmonary resuscitation and emergency cardio care (Berg et al., 2010) Al

91y Samaduveaialy (asyuni)
0-3 1A 100-150

3-6 1A 90-120

6-12 1foU 80-120

1-3 ) 70-110

3-61) 65-110

6-12 1) 60-95

>1219) 55-85

3.2 A1ANAY Systolic blood pressure (SBP) 1/n@ (Chavez et al.,

[ ' 2 g . - . J .
2006) Tagimsmruamnanuau Systolic 448& Diastolic AMMUINUNUDI American Heart
Association guidelines for cardiopulmonary resuscitation and emergency cardio care (Berg et al.,

2010)

91 ANuauTana SBP (Uaawnsllson)
0-3 1AoU 55-75

3-6 1A0U 65-85

6-12 1foU 70-90

1-39 80-100

3-61) 90-105

6-12% 100-120

>129) 110-135

3.3 lildsvenszqumsitiniuveciale (Cardiovascular drugs) 150
[ [ ; ao 4 a
1850 us2aud (U3an I9nvalilsziaiy nazame, 2009; Farias et al., 2002; Randolph et al.,
a 9 o Y . . @ Aq ¥ Y
2002) Tagwtinuesenszquniale laun Dopamine 1182 Dobutamine Az szaALUUDI0N 1HTI0Y

115 lulasnsuaen lansuaeun (Fontela et al., 2005)
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4. mylszdiuszinnlszamuazndunite 1 4 4o 1
4.1 finalnms levaizgauaumiz (Chavez et al., 2006)
4.2 tina lnmsvdouamzqaidune (Chavez et al., 2006)
43 szumsdaded lunasinieensul] (3w Fnvaltsziasy uas
A, 2009; Fontela et al., 2005; Randolph et al., 2002) ”lué’ﬂ:}aﬁ”laj"lé’ﬂdviaﬁﬁwma%ﬁmﬁ"lﬁ’
vnmstlszfuszdums{adidint 7 asuuu aztsuenmandsunlasweseimslumad
mrasdmiudni 185umsinudroniestienels ldannsadeasarensldaziuuves
Verbal response 11l3zifiuldunniiga fio 1 azuuu Safinmailumsooanedemelalugihe
h Lﬁaizﬁumifaﬁﬁy«w{ 8 AZLLUY oI (Cohen et al., 2006)
4.4 wq&ﬂﬁ’ﬁnﬂawﬂé’mﬁ:a (Randolph et al., 2002)
4.5 vigalionsz§urlsgem (Randolph et al., 2002)
5. msdszidiuanmsamenialy 1 3 ¥ 1dun
5.1 QUHNNVDIITNNY< 38.5 DIAUYAIFH (Farias et al., 1998; Farias
et al., 2002; Randolph et al., 2002)
5.2 1A1IzaNAaved Electrolyte 19114319018 (Farias et al., 1998;
Randolph et al., 2002) Tagfruaa11/nfAveq Electrolyte n1811319m8a AN YBI American
Heart Association guidelines for cardiopulmonary resuscitation and emergency cardio care (Berg

etal., 2010) A1

TasiRes (Na) 135-145 mEq/L

Tnunason (K) 3.5-45 mEq/L
4

Aao 134 (CL) 95-105 mEq/L

lumsueuiue (Na) 20-30  mEq/L

5.3 Hemoglobin UINNI 10 VaansSuABIAFanS (Farias et al., 2002;

Randolph et al., 2002)
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TagliuaoUMIIATITHIDYE A3l
a Y (] Y < 9 1 Y Y [ k4 U
1. Ansizndoyadiuynnavesdiemn Taun ma 01g Joyasiumssny laun
aa % (I ] o d‘ [ 9
M3IURe 15a szeznarlumslanesieniels msisvaamniosrieiels anunsouluns
1 4 ] o <3 1 4 1 Aaa a
neunsearreviele vazanudusalunisvennioarieniels dreanmFangsaiun
(Descriptive statistics) A9 $1UIUTpEAZ ALUNAE A AIUTOUVUIIATTIU
a 4 [ o 4 1 [ A= 9 1 Aaa [
2. AasganudNIusszniIeamlsndne 1dun o1g n1saitdenolsn
[ 1 9 1 A 1 o o <
szazinarlumslanesirenielavazanunisulunisnenniesrireniels nuauduselu
1 A 1 Y Aaa J . .
m3neunsosrieniela Tnsee 19adn la-aunls (Chi-square test for independence)
[ 4 aa J Ao 1 o 1 @ 1
HAINYPANAULDIAUVDIADA lA-a1A23 AMKUA S1uruamanielundas
Y
¥4 (Cell) @04 litipen1 1 uaziamaniaosnit 5 liiRudesas 20 vead1uIUSDITIVILA
1 v Y

A o a Jd 1 o 1 { [ [
(Daniel, 1991) é’a%%mmwmgé’awum i mugsanismaniaissnii 5 1inniesay

o 1 3 =2 o 1 A Y A [ Yy 9 [ A Y1 o A
20 UBINIUIUYDIMNUUA WNINITYUYDI (Cell) ﬂiﬂﬁlﬂ&lﬂﬂumﬂﬂﬁﬂﬂu LWﬂglﬂﬂ"lﬂ"lﬂﬂ’NiJﬂ"l
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Y aa

d? A o Y a @ Yy Y =
WPV 0N 1 09raaszanad 1agdalvums19 v1A 2x2 (r = 2, ¢ = 2) UA2d I wana

. . A [ Y ana 4 % q Y
Fisher’s Exact Test 41U Pearson Chi-square elSuudaadna la-auads vazileaiu 1yl

9

[

1 aa P o Y oA I [ a Jo
ﬂ'lﬁﬂ@]llﬂ-ﬁl,!,ﬂ'ﬁ VIﬂTu'Jﬂ‘!llﬂllﬂ'lil\iﬂ'ﬂ‘i/lﬂ')i%%!ﬂu (naen MMUFIUY B, 2552)
I =2

1989

a Y 9 aa | o Aa [ ' v
AI9899N 1z doyad18ada Fisher’s Exact Test 1ag 2 Au1lsnNMsiangud?
9
wils I Al
1 3 [~ U
2.1 ogvesdihean niailu 2 nqu fie 1) 81y 1 1HoU-24 1ADY HAY
=
2) 25-180 1A
aa o L] '
2.2 myadaneTsa wiuilv 2 nqu Ao 1) Tsaszuuwiele uaz 2) Tn
A
FTUUDU 9
daudn 2 s li'ldsimssangulva fe
1 4 1 1 g J
2.3 anundonlumsndunsostienoly uiailu 2 ngu Aie 1) anw
) [ A 1 "9 (] A [
wdeulunmsndunsosrrenela uaz 2) anulinsoulumsvdunisrierels

' A ' 1 g 1A o <
2.4 wamsnguasessreniely uiuiu 2 ngu fe 1) anudusalu

MIneunIerIeriely uaz 2) anvdumadrlumsvdunisarieviels
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M5390A5 9% 1TUN15ITOFINTTUUT (Descriptive - study) INOANBIANUAUHUS
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inoaemglanuanudusylumsnduniosriomelolugihadn Tasiusiusindoya

=

1w ' A Y1 < = = Yo @ 9 A [ 09.:
i]'lﬂﬂQNGI'J'EJEJNVIUJHI?J‘]J'Jfllﬂﬂ@'lq 1 1oU-15 ’IJ N ﬂi‘]Jfﬂiiﬂ‘H'lﬂ’)ﬁlﬂ'liglﬁlﬂﬁﬁ]\i“]f’)ﬂﬂ'lﬂii]ﬂi\i

J Yo =

1 b4 [ [
usn uazuuunnd 24 1 Tusvulduazuwnddinmimanwmuaznduaiorioniol
fwau 48 519 Tunedilheminguisnenssu Tsanenaaszys serufAouunNI AN W.A.
=2 A =2 [~ 1 @ dy
2556 DUADULEIOU WA, 2556 wamsany utuilu 2 dau Al
\ a 1Y ' v i o <3|
daufl 1 anbazvoInqua0d1e Suumily
1.1 oyani lvesnguaaedi
1.2 9oyafuMITNEIV0INGUAIDE1

Y % @ 4 1 aa [ [N []
aui 2 ANudURUTIZ1INe1g MIIdane Isa szeznarluns ldnesioniele

Y l 4 ] [ o < [ 4 [
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AU 1 ANHAUTVDINGNAIBYIY

M3197 4.1 MIUNAFPHAZVDINGNAIVENT UWUNAMNA D18 HazNMTIHINY]IA (n=48)

Fanlsidnmn UM $ouny
el
CGIN 28 58.30
e 20 41.70

01¢ (1D M)

1-12 (0-17)) 20 41.70
13-24 (1-27) 11 22.90
25-72 (2-61)) 7 14.60
73-180 (6-15 1) 10 20.80

(Range = 1-180, Mean = 36.44, S.D. = 48.44)

m3Inanylsn
szuuvela 30 62.50
FLUVIU 9 18 37.50

A 1 Y 1 1 £ & Y I a
NATNN 4.1 WU AQUAIBEIININNIINTINT (Fo8ag 58.30) (T uinen Q9
I [ (] I~
TaeSooay 41.70 Jumsiney 1-12 ou ngualed193ovaz 62.50 1HuTsaszuumiely uazdl

Fovaz 37.50 Wulsnsznudu o
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M3199 4.2 HraunazFesazveangualed e unmuszazna lumslaneyiamala ms
USuaansearreriale anundenlumsvduasesrrariale nazanudusalunmsnen

i
n509%8re]a (n=48)

Y A [ Y
ﬂ?!lﬂiﬂﬂﬂ‘kﬂ 1IN 08as

szaznalumslaneraemels (Falag)
<48 15 31.25
>48 33 68.75
(Range = 24-505, Mean = 120.44, S.D. = 118.17)

U 4‘ v g’J
msdSuaansearargle (aa)

1 29 60.42
2 16 33.33
3 3 6.25

(Range = 1-3, Mean = 1.46, S.D. = .62)
v VoA v
anunsenlumsngunsesraielo
anundou 42 87.50
Tudianunsou 6 12.50
(Range = 0-100, Mean = 74.87, S.D. = 13.66)
anuauSalumsngunsearevigla
59 40 83.30

Auvan 8 16.70

1INM15199 4.2 WU nguAledeieras 68.75 fiszezinarlumsldnesieniela
09/' 1 o‘/ d? 9 1l d' ] @ tﬂ' 1
aaua 48 1 Turu ) nazdesaz 60.42 emnsondunsessisielylumssuanniorie

9 )
wiglensasn nquaiednaining (Fovaz 87.50) Tnnumdenlunmsnduniosrioniele
1 v 1 4 1 o 3 1 1 @ 1 o

uazdulng (Fooaz 83.30) awnsonduaioseriele Idduse uangualednduiu 8 s1e
(Fovaz 16.70) Tanudumarlunisnduniosrioniels Taennsieldsunisld mvasive

mechanical ventilator 1113
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y v v ¢ aa v
aIUN 2 ANNENNUEIZHIIY M5IHINEISA szaznalumslaneyianial

Y ) ﬁ' | % o < ) ﬁ' |
!m&’ﬂ'J]NW‘JE)%ﬂ‘Hﬂ]iﬁﬂ]!ﬂ‘iﬂﬁ‘lﬂﬂ‘l’ﬂﬁﬂi} ﬂ‘iJﬂ?]?lﬁ“iiﬂ‘l!ﬂ1iﬁﬂ1lﬂ§ﬂﬁ“ﬂﬂﬂﬂ1ﬂali)

Y LY A a (Y
M15197 4.3 NAARUANNTNIUFITHINIY MIIHdesA szaznalumslaneyiaviiale
v VoA o o & VoA gy v aa
sazanundenlumsvigunIeereriale fuanudusalumsngunsesrieeledly ada

Fisher’s Exact Test (n=48)

a8 anuduiolunisneunsonemelo Fisher’s
@52 (n=40) A3viad (n=8)  Exact Test
n (%) n (%)

01g (1D M) 018"

1-24 26 (65) 5(62.5)

25-180 14 (35) 3(37.5)
m3Itadelsa 627"

52UV 10 26 (65) 4 (50)

e 14 (35) 4 (50)
szaznalumslaneylemele 1.538"
2T

<48 11 (27.5) 4 (50)

> 48 29 (72.5) 4 (50)
amm¥ealumsvdunsear e 33.571*
mela

Hanunsou 40 (100) 2 (25)

lifianunioy 0 (0) 6 (75)

"= non significant, p > .05; * p <.05
t:' 1 a A [ | | 1 =
INATNN 43 WU 01g MIIIRelIn szezarlumsldanesrenielal
[ Y] d o o < ] 4 [ [ [ v o o Aaa [
anuduiusnuanudus lumsnduasessioniely edre lulivedagnedda (p> .05) ua
9 1 A 1 a v o Jdo 0o < (] A 1
anundenlumsvennsosrreielalaNuduiusnuanudusa lumsraunsearleviiele

9 a

PI1NIBAIAYNINADA (p<.05)
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UNN 5

anisiewa

4 42
v AAw

aw J 4 @ o 4 1 aa o
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U

] E4
Tumsnguaioaseiela uazenlsenanueauyagiu fail

1 7 1

= QSJ} z:y 1 v 9 = o d 1
TumsAnyIATIl nquédleddIuIng (Segag 83.30) IANuduTa lumsHe
A 1 a A 9 J ng A kY 1 A 1
1n303%eM18 10 azlitieedosay 16.70  miunlaNuvaumallumsvguasesieviigls
d‘ 1 (% 1 = d‘ 9 1 d‘ ] 1
(115197 4.2) Tagnquadedalinzunumasvesanunionlunsvduasesrioniglaegluy
o A 1 v 9 = 9
5EAVIN (Mean=74.87, S.D.=13.66) (13197 4.2) uazarulna (Fosaz 87.50) Uanunionly
1 A v 9 A A A 9 U
MIneuUATIFIeMIg 1 (AzuUN>Togay 50) (113199 4.2) Weninisananunionlunsve
A [ I~ 9 v LY 1 A PR 3 A 1 A 1 J
in303ra8rglatlusieve wua nqudledenilugiadnnldinsessirerislatazunng
MHUIzHEUAToIT e lannse (Fevaz 100) lulin1sinunissaeniely (Ventilator
setting) 14529 24 42 Twanduan 1185 venszqumsiauvesinlanie lasulusgdudn
HAZQUUANUBITNNIE < 38.5 °C (M3 1.1, MaruIn ) Tagdulng (Fovay 89.6 Deiow
az 97.9) {1 Sp0,> 95% (Vaz 1451 FiO,< 0.40 1Az PEEP< ScmH,0)i58@1 Hemoglobin
¥1NN11 10 me/dl inalnms lenagmsvdouvazgaiauns J5zaunsiaa (Glasgow coma
Y 4 1 1
score) > 8 azuuy uazluldsuenarsnd e uagia 24 Tuafid v (913199 9.1,
MANUIN V)
=® [ A 0o < 1 A ] Y
mafnp luamalszmenriumn nuanudusylumsveunsesenelalugihe
< 1 = oa/' dy Y= [ d‘d 1 0o
IANEINIIMIANYIAGIH  Kurachek nazamz (2003) ladnuilodentinanennuduialuns
] A ] 9 o o 1 % a I
neunseIemelalurediemingunsnyiau 16 wislulszemaanigemwsn dunan 1
= ' v 1 A <3 a S o Aq 1 A 1 3 1
U Tunquédedanthuanery usnina-18 1 31491 2,794 519 NldinTearreniglauudae
) g a o 1 4 ] a 1 1 ]
24 2 Twdu ) dszitiuanuduiolumsnduniosriemeladremsaaaini gihelides
nauuldinTeeterielalminielu 48 42 Tue wamsdidenudn nguatedisdiulng Seoaz

= o < I A '
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=) a W
ﬁNNﬁg]uﬂ1§3%ﬂ
aa [ [ 1 9 1
91y M3IIng lia szeznarlunislanesionisle uazanunsonlumsne
d' 1 =1 @ 1Y v 0o 1 d' 1 91 <
1309281 IelalnNuduiusiuaNudusalunisvuasesriemelalugiedn a1nns
a dof v A v o Jo o < 1 A 1 Y aa
AAT1EHITIENUANUFUNUTAUANNFUT IUNTHIUATBI%I8M 1810 A8dDA Fisher’s Exact
1 1 4 1 @ ] v o <
Test (A1 4.3) WU anundeulumsngunsosriemeladanuduiusduanudusaslu
1 A ] [ A v o w an T Y 3 Aa 9
MInIUATDIFIIM Y 9o 1T IAYNINaDA (p<.05) aaad gihemnnianunionluns
1 A [ =\ 0o < (] A [ o 1 ~ (A 3 = 12
neunsesremelatinanuduiylumsnduniosemely ludaduimnngihedni lul
9 ' A 1 2 a 2 A Y ) Y
anunieulumsnduaiessieniely Fsamsoosuie 1dn msndihetianunieulums
1 A 1 1 a A A J ] A [
neUATBIFIII8 1Y Haaad wesaniwveslsaniennznlluaungueanislainTesriy
Y
wiglalimsiluwe sumediheansodSuanmlinduiedlunizIndauga Taslinig
A ~ (2 A A o Y 4 v =
szU1801MANA taznisuanlasumsiiesnosuiildaruisonielaealdodadl
Uszansnn uaz hidesndumldiniearrenislalminielu 48 $17u9 vdannoanose
1 f @ d Y 1 1]
wele tazneanIoaenielanda (Bums et al., 1998) dvzwiuldanmsnuil wud die
9 = A ' . . ' o A
nns1e (Fewaz 100) lulimsiumsienioly (Ventilator setting) Tur3 24 42 Tuefirun
uaz hildsvenszdumsirnuveaialainie 1dsulusedud Tasarulvg (Fovaz 89.6 e
9 A AN Yo A ~
$owaz 97.9) §iA1 Sp0,> 95 % (Vg 1A51 Fi0,<0.40 1lag PEEP< 5 cmH,0) fina Inn1s louag
msvdouvnzgaiaune, TzAUNISaa (Glasgow coma score) > 8 Aztuu taz hildsusnaie
y A . o A A
AU 11999 24 2 TRINHIUNT (R15199 9.1, NARNUIN 9)
= 3 dy [ 9 [} d‘ ] =1 [ 1 J o
ASANEIATIUNDI AUNSon IunITHEIUATeIIev 1819 NANUTUWUT N1
o 1 d' ] 9 [ = 9y 9 1o
anudusylumsvgunieesieriigls aeanasanunsany lugired vy suiu 1,889 519
9 a 9 1 d' 1
94 Burns  wagaae (2010) laglauuulsziiuanunsenlumsvauniessioriiela (Burmns
Weaning Assessment Program) w111 1aeirumsdszitiunnundonlumsvduniossie
=\ o < 1 A 1 9 £ g o 1 A T Y ~ 1
il Banuduialumsvduaiesriemelaiosas 96 Futludadiunmnnigien liru
Aa Y 1 A [ A A o (] A 1
mMsdszuanunsonlumsrenniesrienielanianudusslunisvennissrleniels
iesdooay 74 ed1eiitiodiAgn1eana (p=.002) 1azMsANEIYEY Randolph azAmE (2002)
ludiheeig 1 1heu-18 1l Taeldinaaouanunionnouneanoseviely (Extubation
. 1 PR A Y v A ] = o < v
readiness  test) W91 ArenNaNunIenlumsndunTesrremglalianuduialunisnd
A ] F A IRl A (= 9 1 A 1 =\
nsesemelaosar 97  Tuvazndihed luianundeulumsvdnniosrienielel
o a 1 A 1 Y = Y Y 1 A 1
anudusvlumsvdunosrioneladosaz 70 J9agdlan anumdeulumsvduniosse

v Jdo

[ o ] 4 f
mwiglalanuduiussuanudusalumsvdunsossieniela
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a J o Ax v o Jdo o 1 A '
1NAMsAATIEHYtenlanudunustuaNud s lumsneunsosyioniale

v

aa 1 ] [ Y] 0o 1 4 1
ﬁ)ﬂﬂﬁﬂﬂ Fisher’s Exact Test WL ’t’]TQllﬂJﬁﬂﬁnlﬁiJ“INL!‘ﬁf‘l‘Uﬂ’J"IiJﬁTLiﬁ]illﬂﬁﬁEJHﬂ?@ﬂ%’Jﬂ
] 9 A Y A = o < [ A 1
RLAR) (119719 4.3) LA Q‘]J’JEW]M?JWEJ‘L!@EJ (1-24 199U) danudausalumsvdunsesyie
o 1 A 1 1 Y <] oA A = J [ 9
W"Iﬂclfl]ﬁluﬁﬂﬁﬂuﬂllﬂlmﬂ@nxﬁ]'lﬂlﬂﬂﬂEJL@ﬂﬂQ?J“V]iJ’E)TEJN'Iﬂ (25-180 1ABDU) FIWUN lli]ﬁf]ﬂﬂﬁ’f)\i

o Ao A = v Ao 1 0o <
NUNUIVINHIUNNIUDY Kurachek LagaAd (2003) ﬁﬂBTﬂﬁ]ﬁ]8%“Wﬁ@]@ﬂ31ﬂﬁ1!ﬁﬁ]1Uﬂ15WﬂT

!
A ]

9 o o 1 [ a I =
nseemelalunedieninnusny s1uau 16 uidlulssmaansgomsn dunar 13
] v 1 I~ 3 a o 1 1 1 [ Y]
Tunguaiedruiluanerg usnina-18 1 §1uau 2,794 510 wun fiheorgiesnimiominy
H 1 [ 1 1 < ] 4 ]
24 1@ou innuAsInon1sneane 18w e ladumalNNIIANNgND1gOU 1.6 111 (OR=1.6;
v A v o W Aaa £ a Y I 1 Y] ]
Cl  13-23) pgelied 1A n1eana (p=.006) Fee5u1e 1811 o10dumsizngualedialu
= 3 dydo Y 1 = £ o Y [l 1 =\
M3AnyIATIiTiTuIuloon 1N sANE1Y09 Kurachek tazame (2003) 397119 liwuat o1gll
1] 1] v o < [ 4 1 ] v o W aa
anuduiusnuanudusalumsvdunsosenels odniisdiAynedda
= qgj dy 1 aa o 12 1] o J v o & 1
NaMIANIATITINU MIdnane lsa lulianuduiusiuanudusalumsven
4 [ 1 [ {3 o < [
1n503320M1810 (13519 4.3) naae gihenidulsaszuvmelatinnudusalunisne
d‘ ] [ [ d‘ [] [ Y < d‘ I d‘ d! [] 9 [
inseemelaludadiun bivanawnndihadnmiulsnszundu q ¥eliaeandoiy
M3IANEI04 Ferguson wazame (2011) Tudiheeig 1 hou-18 1 fileTsaszuumelatinnm
9 1 A 1 Y & J o 1 ~ A A g A
aumad lumsnduaseariemelaiosas 69 Failudadiunuinngirenidulsassunou
d'd 9 1 d' 1 9 1 A o o W aa
nuaNnuauradr lumnduasoreriielasesay 31 g1 NNsdAYNINADA (p=002) 1Ay
~ % v A 1 o < [ 4 1
ANSANYIVDY Kurachek tazae (2003) Hefuiladeniinasoanudusalumsrneunisare
[ o o 1 ] a I~ 1
il lunediheminnusny s 16 widludszmaansgomsn funar 13 Tungu
o [} I Y1 a A( o 1 91 =\ A
areeatlugileig usnna-18 1 1u9u 2,794 518 wuN dilelinszuumele Banuides
] [ 1 Y A 3 A A 1
aamsnoanasIeviteladuiatrnnndihemnndulsnszuudue 3.1 191 (OR=3.1; CI 1.7-

o w

5.8) glided Ay NNana (p=.024) Feawineiuie1d11 1eINIUIANGUAI0819D
k4 E4
4

= v A Ao Y = o Y = qﬂjl dy ] 1 aa [ = [ v
NITANEIATIU UITUIUUDY ﬁN’Eﬂﬁ]‘VIﬂ‘l’iﬂﬁﬂﬂ‘kﬂﬂiﬂuklll‘v‘l‘ﬂ’ﬂ M5IHMY I5ANANNTUNUS

o v an

[ o 1 4 ] 1 Y]
nuaNnudusalumsneunsestionols egreliiedAnniedn
a 4 v AA [ o o o o v 4‘ 1
NMTIUATIZHITENUANVFUNUTOUANUFUS I IUMTHIUAToI¥ 811819
Aaa 1 (B ] ] [ v v
#10a0@  Fisher’'s Exact Test WU szaznanlunslanesievinela liianuduiusny
o 1 A ] A A (I ] Y 1
anudusalumsvdunsosrisnialas (11319 4.3) uaasn dilenlavesieneleiosnii 48
o ~ o ' 2 ' o 1 AW ' PRI ] 1A
#2111 danwduselumsveuaiosrremely ludadiui luuananndihemnnguiniins
(B ] 09.11 1 u'.: dg’ = 09.:} dy ] Y [
lanosrereladaua 48 F2Tuvuld wamsanuiasail luaoandeany Kurachek tazante

{ o @ { 1 o 1 4 ] 1 )
(2003) WAnwilaveniinaneanuduislumsnduaiestieniele lunediloninguisny
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o ] Y <3 a 2 o A A Y
1UIU 16 LN Glugﬂamﬂﬂmq usnina-18 1 d1mau 2,794 518 WU Qﬂaﬂwummaummﬁlu

9

1 1 = [ 1 Al A <
msneanesmelatszeznarlumslaneseriglauuuinnd girenuanuduialuns

[

p0ANTIY1819 (17.5 31, SD+15.6 vs 7.6 4, SD*11.1) e NNsd AN INana (p< .001)

g

AR Y < 9 1 a2 o 1 91
1z Ferguson Hazaai (2011) nanwludihadinegiiosndn 191 9113w 755 au wud frle
d' [ ] 1 q‘/ = d' d' a 9 1 ]
nldnerierirelaviuuinnii 48 ¥ lus Uanudeanazinanuanmal lunisnoanes1e
wiglawnnidihenqudun 3.1 1M1 (OR=3.1; CI 1.8-5.6) pe19iitiod1fyn1eada (p<.001) 92

< P = 3 dyd o 1w 1 9 ' =2
w1811 msAneasiilidiuiunguaiedieiiosnd1nsANYIY09 Kurachek agamz (2003)

=2 o Y =2 qﬂjl dy v ' v 1
18 Ferguson LlazAdle (2011) mmﬁmﬂﬁwamiﬁﬂmmm"luwmw szezalums lanesie
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av

Y 4 1
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A = FA o Vo ' 9 = o YA o
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o [~ a 4 QB: o @
too Mldwamsdnu ludhuldawanyagunde1d (Kerliger, 1986) ms1zdmaudulsey
o aa o ~ 9 0 ] A ' Y = A A
uazdmlsmsdianelsalinsnszaretios i lianud luunares (Cell) Yosda hiisane N
° ~ ~ 1 T W Y R Y ° A o ] A '
wihwfSeufoumanuuanansznienuld Ssdesiimsgy cell ot ldanudluua
A o d' d? (] I~ [ Y o <S o (=1
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o = = @ 2K o Y 1 Aaa o (= % @ v o <
dwlSeuieuiu 3eildwoa ong nagmsitane lsa lidanuduiusiuanuduialu
MIngunIorIerele
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FACTORS RELATED TO SUCCESS OF WEANING FROM MECHANICAL VENTILATION
IN PEDIATRIC PATIENTS

Tan1 Raifing 5136733 NSPN/M

<
We. 1. (MINYIUIAAN)

{ a a Jd @ a o 4
AMATTUMINUS Y INGTNUT: Taen 535N eI, Ph.D. (NURSING), 1017358 YA,

Ph.D. (NURSING)

unasiluuuanysel

anuiwnuazanudngyveifyn
msldnsestienielaludihodndulngliaumasinanzmeladumaiiuia

NnnaNuAnlnavesszuuelaz Isnougninaneszuuiels :nmMsAMINY LT IUIY
1 < 1 [ o [l 4 ] 1 <3 1 [
dihewni ldsumssnudlenisldiniestiienieleiosas 20-64 vesdilean Mdrsuns
o 1 3 a aa 1 Aa ]
Snlunediedninga (Farias et al., 2004) NADAVDINUIBLTMIVOYA Fhanwesaums
4 a A 19 3 A VA 1 A Y o o
AnzuWNemans 1saneuaunsud nungihodninldiniessemelandisunssnu
Y v a Aag A o
Wof11e11in 15ane1u1a31w5uA U WA, 2550, 2551, 2552 USIWIU 277, 296, 307 18
o o & A I 2 9 3 A Y o [ 91 o OSJJ
ey saailuiesas 48, 56, 54 vesdihednisumsinu luredireminnaviua
AaAao I ' A Y o @ FYA IS a ~ =
sazgnnaaasumanihe idrsumsinulunedihedningavelsamennaaszysiu 1
A Y 3 A v A 1 o o v A
W.f. 2550, 2551, 2552 NEtlednnldinTearerigladiuau 165, 160, 169 318 MuaIAD AA
I U 3 3 { o 1 U a < 1
indooaz 49, 68, 84 vesdihaanianuainiumssnulunediheings uaasldimium
v 9 S Aq 1 A Ao 2
wud Tnvesdthadnnldniesriermglaisiuiugau
hrmnedinguesnsinudihesarons ldinTeseiele Ae nsasligans

~ 4] ' ~ A o v =)
53U18f]1ﬂ1ﬁllﬁ$ﬂ1§!,l,aﬂlﬂﬁﬁluﬂ1‘;]fﬂ‘c’JNL‘W‘c’N‘WE] ‘luﬂlmgﬂﬂ1ﬂ1§iﬂ‘hﬂiiﬂ‘ﬂiﬂﬂ'ﬂgﬂ’ﬂﬂ




JunnIng1as ynIneaeNvinag oLy, (MINENNAAN) / 69

a aa g Y 9y ydd? 1 A 1 Yo o
Andnanidudurguesmsmeladurarliddusuainsovduniessemelaladuiuag
Y 1 [ 4 1 1 3 H 1
nauuelaIdelae lifinzunsndou (@msan TeTar, 2549) Taenun diheanild
A ' 1 Aa o 9 1 A 1 Yo <
inseaerelaviulunu 48 e fesaz 50 awnsangunIearrenmelaldaduss
[ 1 4 o & 4 ] 1 1 { § a
(Kurachek et al., 2003) aauihenduiudesldiniosiiemelane lunwui innudssiazina
A 4 I 1 1 H ] ] 4 ] ]
azunsndemnuduiu 2w veudilen lildinsoesenels (Kendirli et al., 2006) 13 1d
A ] o Y a 9 Y <3 dy A a
in3eaerielauiuervi ldinannzunsndgeu 1aun mMsviaduveaiiogeiloannniyues

= 9

Y v
p0nF19U Uoasnay Uoauan nedsauny uenantidilinnzunindounNaINATDOAND
[ 1 A Y 4 Y o Y Y = [ 1 A
Fromrelanouifiie azansanieladisaueslanlidesinig ldnesionielagniau
1 d‘ ] [;" 1 Y a [ 9 1 d‘ 1 09;1
tazms lanseasrevie ladraanalviinaonsinnudumalr lunsveunseasirevielaluass
9 Y
a0 lunnnTesas 25 (Kurachek et al., 2003) M1 1vdealdarlumssaunuuniu sauma
o ' a A A aa A 2 g ' A = = o VoA
GuFeanemanaanuimsuazmMsdeFIauiu 4 v onlJsumsuiunguna o
1 4 [ o <
neunseareriiala laduse (Newth et al., 2009)
[ Aav YR 2 A ] d' [] ] dyl 9 ]
nangunuItelugihaannldmiesrieniels 1% anvaumadr lunisve
4 1 =1 [ @ L&Y aa [
130998 M1e lalianuduiusnueIguazn1sadene15a 1ae Kurachek  tazAme (2003)
o 1 < o 1 [ @ [ =1 ]
dmsaneludgihemndau 1,459 510 WU nqualedieeas 8 Innudurallumsnd

v o Jdo

A [} v As 9 1 A ] A 9
n3oeIemely adenianuduiiusnuanudumralrlumsvguaiesrioniels Ao o1giios
1 = a a dy [ w A
n112 U anuralndnaz Tsaesivesssuurmislatazszuulszam Tsananugnisunio

NAUDINIIANAUNANNHUFNITUV TR
= A 3 A VA 1 = 1 1
nnmsane lunguithadnnldmsessemiele uazinsneanssiemiglalae
Y

g1iAtne (Unplanned extubation) $112U 136 518 wu direnguilansoneanssienisla’ld
o d o Y v & 2w o d ' A
#u5v uaznduuimelaldwadosar 62.5  Fudusasianuduialumsosansrieonielan

1 9 A <3 v Ao [l A [} (] A 9
ADUUGY naaad Bhthaanuangundsldniosemelvegluvaznianunsonlums

) Y

neunsorenislanazaunsoriielaeald (Kurachek et al., 2003) @9riumsilsziiiuniny
9 SR A 1 I 9 o o A [ d Yo v A 1
Wiow 19001 udeyadiAgnezsrsunndgsnulumsdadulanaz1aununisnen

C . . v A 3 L .
in3oerreniele uazilddihel Tomalumsnduniosaeniela 18513y (Principi et al.,

d' [Y] Y d‘ 1 d‘ 1 1 U [ d‘

2010) MINMINUNIUITTUNITWNEINURTIeN ldinTearreriels wud fadenainise
Mneganundeulumsndunsossioriela ldes1auaiud) vod Burns tazame (2010) ANy
a 0o < ] 4 ] a
Tomavasmanaanudusalunisnguaissrrenisls anmslsuuvilsziuanundonlu
M3NEUAT0IHI811819 (Burns Wean Assessment Program) Tugihedlvgjurunetgnssunaz

[ ~ 1 A [} 09.:‘ 1 o dg’ o 1 Y A
Aaonssuildinosrerelagaue 72 ¥ lueulUs o 1,889 518 wu fihentiazuuu



Tan iadiving wnagduuvauysaimmn’ine /70

. 9 ' A ' K] = A = 0o
mstsziiuanunseylunmsnduasesrreriglaninninsesas 50 ¥lomanazianuduss
lumsndunsosieniels 117 wwesdiheniinzuuumsdszduanundonlunmsned

nTeeterielaiesnimIeminusesas 50 (OR = 1.17; CI 1.091-1.123) eeeiiiad 1A

IS (4

a0a (p=  .001) H3Tigada (Cut  point) ¥oIAzuUUNAIUMIUszTunUNToulunITHE
A ! Sy 4 = A o ¥ A '
nseeemelanauasesas 50 Al wazmsAnsunenuanunionlumsviunie e
9
[ 4 U [
meladremsdanamansyedlen (Lung function) (Burns et al., 2010) az MFIAANUNI BN

[

Tumsnduaios310m1o19 (Weaning index) (Huaringa et al., 2012) dauludilodnda 'l

v
= %

= d' v a 9 1 d' ] 1 T A =
MsANEUNEINUMSUszUANUNTonTUNMTHENATEIF e8] LANLIT UMSARYUNEIN
= a 9 ' 1 . . 2 =
ImsUsziuanunsenlunisnoanesieviiele (Extubation readiness test) ¥11% 1Un15ANHA
UD4 Ferguson HagAme (2011) siagRandolph azaae (2002) ImsdsziuernsuazHanis
a S oY A Yo 1 Y A 4 a 9
asaAzmmylaen Tasunndgsnyiwun gihenrnammsiszduanunionly
] 1 Y A o 1 A ] 9 (] <
msneaneteielainnde Ianuduialumsvduniesrienieleiosas 73-89 od19lsnau
] (=1 Y] A A a 9 ] A [} 91 2 A
dalutimswaunaiede lunmsdszduanundonlumsvdunsossromelaludihoany
I = Qs: dy Ya v KR Y o a 9y [l A ]
Wuwnasg lumsdneiasedl FavedeIdiannuuulsziivanundonlumsveuaiossie
9 1 a aw ¢ a
wiglaludiha@nyu anmsnunivassanssy (A Jnvalllsziasy uazame 2552;
Chavez, Cruz & Zaritsky, 2006; Cohen et al., 2006; Farias, Alia, Esteban, Golubicki & Olazarri,
1998; Farias et al., 2002; Ferguson et al., 2011; Foronda et al., 2011; Fontela et al., 2005;
Randolph et al., 2002) Taglin13Usziiiuanunisuniastane lumsnduasessienesls s
v Y a o A g v A ' A
Auilsznouale 1) nzeunauniuaungueamsldiniosrieriels 2) nsuanilaeu
(2] = a 9 dy 1 o'/ A o
Mo 3) szuv Ivadeu Taia 4) szuvdszamuazadiuile uag 5) anmsemeni 1 T8 uu
4
o @ [ o
nanua 17 9o Tagededoyaninmsdunatagnsaounuunnduaz ne1u1ag 14n15qua
k4
Aihesmnsdeyaninuiluisz 3adie Tag'latigada (Cut point) 910 Burns tazanig (2010)
{ 1 1 I~ L A 1 4 [
nany ludihedlvg I dwnaailumsdsaduanundonlunmsvduniossionelaves
1 < 3 J
Athednlumsinyinsail
=2 A @ v Ao o Y] d o o 1
amsanu ludszmalnaferduilaseniianuduiusnuanuduSalunsven
4 1 ] o ] o v Aaa [ v o l
in5e9en1eladalidiuaudos 15y ga thideds (2545) Anwinnuduiutszniteay
9 J ] o v A .
aumadlumsasanesisnigls nun1zaudwaenlueaga (Pulmonary  hypertension)
v 1w Y < o a 10 a A Aa @ A A
nasraaludgihednlsailaimsuadutiasianinnuauaaslunasanoauaivolilon
1 a = 1 Y A Y " W I o o A 1
1NNIMNA wamsAnEIMUN AzanuAaen lulleaganaimsiida uilededesdonis

A o v a

E
a 9 1 ] 1 ) a Y] 9
Lﬂﬂﬂ’JHJamﬁﬁ’ﬂﬂﬂﬁﬂ’i)ﬂ%ﬂ‘]ﬂﬁlﬂ%ﬂﬂ DYNUUITIAYNWTDA uaﬂﬂmﬁmmqmcmumm



o a

UNAINGIDY WMIINGIFINHAD WeLa. (MINeNdN) / 71

anuAndnfveaiala szeznaminlinadeaszreiida szeznavesns 1diaioatlon
Y = 2’ v W Y I v A 1 a 9 [ 1
walamey waziihmiindivegiae uiladadssdenisinannuanvallumsneanoyis
= a o 4 a a A o 4 a -4 % = v o
miela an AWndlszay, wilan a3dua uaziszInd naute (2552) Anuiladeniiuie
o <3 1 ) . .. .
anudusalumsaoanesioriiely 428 Mode continuous positive airway pressure (CPAP) Uag
v A PR < A = =2 1 Y Y
ariian o Tugihedineiy 1 ieu-15 1 wamsAnyInu minaaeumsnisladisnuienie
Mode continuous positive airway pressure (CPAP) az Spontaneous tidal volume 41413 ol
o o < 1 [ [l <
Aneanwdusslumsoeanetemelyludioanla
Av A= 1 1 v Aa 1] Y] ¢ v o
1NANUIENANE Juaeszmanu avenianuaunusnuaNud s lums
1 A (] PR 3 A ana o (B 1
neunsorevingla lugiledn Ao 01y Msatnglsn szeznarlumslanesieniela uay
anunfoulumsngunsosriensla (Edmunds, Weiss & Harison, 2001; Ferguson et al., 2011;
A 1 a wva L
Fontela et al., 2005; Kurachek et al., 2003) 61111999 1NANULANAINUDIUIUHTIA tazinaia Tu
a 9 1 4' [] o IYAY o w o = 1
MsnsanaNunssulunsneunseasrerielailvivesinalumsiiwanmsanyinilsuy
4 o [ H [ YY) o & 1 4 ]
15 1udszmeane'ld vaziiosainds luimsanuunertusaanudusalunsnennieare
9 I~ U Y] d‘d [ @ v 0o ] d‘ [ PR
welalugiudan vazilavenianuduiusiuanuduialumsndunsosrieriielalugile
< I~ o 1 @
wnludszmeIng lugzidluwennadsedmodiheminguisnynssy Tunumlumsqua
Y ~ 1 A ] 9 1 A 1 9Ya v KR
Hihenlansesenels vazwuilyianuaumalrlumsnduaseserigls giveasaule
A = v Aa [ @ % 0o 1 A ] 9 1
nzanmildonlinnuduiussuanudusalumsnduniosiionmols ldun o1g s
an [ T 1 9 1 d‘ 1 Y
TRy lin szeznarlums lanesieviiels uazanunieulumsnduasesrienelalugilie
<3 = dy I d ~ Y 9 2 A 1 A 1
wnwamsfnytazuilse Temiaeyaainsnlvnisquadihadnnldinsosreriels uay
Yo v A ' A g Y dy a a 9
lasumanduniossremely meludeyaiugiulumsdsziiuuazAaamanunionlums
' A 1 QaJJ P 3 A VA [ A 1 A Y
neUAI0I¥I8v e 1a TN NanunIsnetagihadnnldniesreniels ineduasuli

1 < 1 4 1 o <
Athamnaansardunioseniela ldduse laedsmnnnnzunindon

A1DI1UN5IDY

91g M3atnelin szeznarlumsldanesieniels nazanuwdonlunmswe

A ' =~ v o Jdo o < 1 A 1 Y1 <] A '
15093011819 Nﬂ?ﬂilﬁﬂJ‘W‘L!‘ﬁﬂ“]Jﬂ’ﬂﬁJﬁ%iﬁ]iuﬂﬁﬁ‘Eﬂlﬂﬁﬂ\i%?ﬂ‘l’i?&lifﬂiugﬂﬁﬂmﬂ‘l*iif)ulll



Tan iadiving wnagduuvauysaimmn’ine /72

U

Jd Aav
mqﬂszmﬂmﬂ%ﬂ
A = o o d ' A ' 91 <
1. iiefn¥IdasInNuduIa lumsvdunsoarievingla lugihedn
4 1Y o 4 1 aa [ [ ]
2. eANEIANNFNNUTIZHI1N01g MsIdane1in szeznarlunmslaveye
9 1 A [ @ o < 1 A 1
g1y nazanundenlumsvennsoarreriels nuanudusalunisreunseasienielslu

filheidn

a a v
AUYAFIUNTIVY
919 M15atanelsn szeznarlumsldnesareniole nazanunieulunisne

A [ =\ v o Jdo o < (] A 1 Y 3
Lﬂﬁﬂ\i%'lﬂﬁ']ﬂﬂlfﬂilﬂ'ﬂllﬁiJWl!‘ﬁﬂ‘]Jﬂ'J”lﬂJﬁ'llﬁfﬂcll‘lﬂ']iﬁﬂ'llﬂﬁﬂﬂ%?ﬂﬁ?ﬂiﬂiu@ﬂ?ﬂ!ﬂﬂ

U

a a
NIDUUHIAANTITIVY
awv ;& o Ao v o Jdo o < 1 A 1
NI13I9YU ﬁﬂ‘]&l'l‘ﬂfﬂﬂﬂﬂl]ﬂ')'luﬁilwu‘ﬁﬂﬂﬂﬂ']i]ﬁ“ﬁ%1Uﬂ1§ﬁﬂ1lﬂﬁﬂ\1%'}ﬂﬁ'lﬂclfﬂﬁlu
Y1 < A yy a4 9 o A
Ejﬂ?ﬂlﬂﬂ ﬂi@llLlu'Jﬂﬂulﬂﬂ']ﬂﬂ']3VI‘UVlﬂuﬂiﬁﬂlﬂﬁﬁﬂﬂlﬂﬂﬂmﬂﬂllﬁgﬂﬁﬂﬂﬂ@‘u[ﬂfﬂ%ﬂﬂﬁﬂ]&lfl’u

U <} { 1 4 1 [ Y
dihawnildinesrienoly asil

91g 1INANVUANANVOIANHUENININIA LA T TINGIVDIT 1N TURII01Y
' 3 &2 oo a a ] d A 9) ' .
AN 9 vouan Fadalinannmsuazmsnsyan e liauyssimiouludIve (Priestley & Huh,
2010) 191 anyuzMuaurslannayndavasaan anvuzuazauvesgianluloa uay
o o A ' dy o3| Yy a3 ' ] a = '
nalnmsarugumsiiely mnilasedeavaril iuwaldianlundazserglinnudesso
1 4 1 {1 @ { J <
M3sngunTeIrIeladumaina1enu 91nMsANYIVeI Fontela azAiz (2005) NNV 1AN
1 A 1 a 1 1 1 a3
915z 1-3 1A LANuFsremsNanNANaIveIMsneaiosIenielannIuan
1 4
NQUIGAN 9 5.68 111 (OR = 5.68; CI 1.58-20.42) HONIINTUIINMIANYIVOI Kurachek 1Az
1 9 9 1 A [ Y A = d' 1 1 1
Al (2003) WU Hihee1grioanImIemiiy 24 1B UANUITEWENITDDANDY 881D
13 1 4 1 1 v o w aa
AUMAWINNIUANNGUIYIY 1.6 1911 (OR = 1.6; CI 1.3, 2.3) ogWiiaddyn1aana (p<.036)
A0ANAINU Edmunds tagamz(2001) wui Aihenlianudumarlumsoeanerionieladl

Y A Ao o 3 1 ] A . A
E]'lfa'u@fJﬂ'J']ﬁjﬂjﬂﬂNﬂ’ni]ﬁqlﬁfﬂﬁluﬂqiﬂﬂﬂﬂasﬁjﬂﬁqﬂﬁlﬂ (26.2143.9 19DU; Median 8 1ADU VS



JunnIng1as ynIneaeNvinag WeLA. (MINGNAN) / 73

A . A ] A v o W an Y I 1
51.1£60.6 1910U; Median 20.9 10U) DYNUUIFIAYNWADA (p<.0273) e 1N 27gUDN

v J

Y1 < ] = @ o o ' A [
I?J‘]J?fllﬂﬂ HUIVSUANUTUNUD ‘1Jﬂ'Jn]ﬁﬂifﬂﬁluﬂ']ﬁﬁﬂ']!,ﬂi’t’)\‘lclnﬂﬁ"lﬂﬁlﬂ

aa % a A Ao Yy Yo [ 9 ! A 1
msdtedalsa nersanmanin1idihelasumssnuiarenisldinsesie
' w o A A P o o o
g1y 151 doadmay mssnauveuiageloaan Fanisatvesirilugan lunsds
) Y 1 v
n3eerremielaludihomaril deeldussduninninlnd weminlSinaeimalumsmely
Y ) [
Wugazasaliidieans Weannlsuaeiman lumnzaveilinaleauruuazieauan
Y qg/l =\ a a dy A dg’
14418 (Edmunds et al, 2001) 52uM3% lomanamsaaaiivyuainna lnnisle uazas
o [ . [ Y =~ v A o da’ A 1
Aamesyunin (Cilia) lumsiduaurzvesdihods 11 vazdunanmsdraniondonoglu
1 9 Y 1 z a a Q' d? d‘
goethnd 118416 (Craven, 2000) drumsganumaaumeludy NNy HeeeInmMs
Y 1
Tanerremelariuagin 1 uS Subglottic larynx #91A1U AN INANISNEUUIN LAY
v v 2 1 1
mMInasasAarasveuileme luszuumuaumeladinuu FI01943180190ANTO MUV
v 1
naoAauYA Single-stage laryngotracheal reconstruction (Gustafson et al., 2000) NIWVUFINT
Y A
naza3 dawaldinanmsganuvesmuaumeladiuuuniunasnnmsaeanesioniols
Y ]
(Edmunds et al., 2001) ananiiuanuAalnavesssuulszaminaruaumsviiele azaana
Y] A Aa Aa Aa c?/’ (=R o Y a ' Y ‘ﬂy
Tinalnmsle nazmsnawnannuiadnd saunsdelidruiliinanmsesuusvesnaiuile
2 g o Y a Qsj a 1 Y &
el Futluaungueamsimlmnamsganumaaumeloaiududnargnia (Harel et
@ 1 9 1 1 A A a 24 ) Y
al,  1997) MINAUNAGING1D drudanadollszanTamveanisuanlasumes uazild
anuansnlumsniels ldwsanas Kurachek tazame (2003) wu gihenii Isanazainy
Aa a = Y 1 A ' 9 Y @
Aatnavesszuumelalianuduradlumsvduniosrieviielaiesas 10.5 doandoeny
=< LA A J @ =t 9
M3ANEIVDY Ferguson ttazAme (2011) Wi giheniulsnleasnauianuauriadlums
1 d‘ ] 9 Qs}l [ U PR d'd a a a
neuaserIeriglasesas 7 uwenaniudanud Ailhenianuralndvesmaduiiels
' Ao Y 1 A 1 o £ Yy o =
druvuionsianudurallumsndunsostiemaledovas 9 FedeanaoanuMIANEIVDS
Gustafson tazaAme (2000) Wy grlheilnnudalnavesmaudumelagiuuu wu nng
Single-stage laryngotracheal reconstruction H9n1ANNANHAI IUMIHENATOITIeM8T0T 00
Yo 9 3 91 1 A a a
az 29 wazlasumsmizaesesaz 15 wennniiuludihenguisaniianuralndvesszu
152819 19U Cerebral plasy MNAIN Mild  cerebral  deficits 1130 Static/Progressive
encephalopathy W11 Ianuduwadlumsvduaiessieriieledosas 10.8-18 (Ferguson et al.,
2011; Kurachek et al., 2003) 34013na12'1831 anvialndvesszuuviiele ¥y Pulmonary

dysfunction {aEAITY Hadnavesseuulszan Respiratory muscle weakness, Mild



Tan iadiving wnagduuvauysaimmn’ine /74

9
cerebral deficits 1A% Static H30 Progressive encephalopathy 3N Upper airway obstruction

] v o Jdo °o 1 4 [l
u']fﬂgflﬂa']ilﬁilwu‘ﬁﬂ‘Uﬂ'J']ilﬁ']li%1“ﬂ13ﬁ81lﬂ§@\1%38ﬁ181%

szaznalumslanerlgvinegla n1slanTsesieelaviuenlnanssnuABI
4 Y { ] .
naeu lvivesnduiionsziiaay 91nMSANEIYEY Levine UazANE (2008) AT Shanely LAy
1 1 A 1 1 ) o Y A
Ay (- 2002) Wu Mslamsesrierelaviuninnd 18 1 lue mlvmseaesu lvives

9 di’ Y ~ Y A A o = 1 421 =\ o Y
AATNIUDNTEUIANLATYHUIN i]1ﬂﬂﬁ!W3J?J§l§1ﬂﬁLN1N61ﬂluIﬂi@]uiuiNﬂWﬂM1ﬂﬂlu MNﬁ‘I/]'IGl,W

~

Y v A ) y & 2 v @ 0 a YA
aNuNTHYed ldsaunlyasanduiisanad venanuuns laneerinel dairlvimnanis
< 1 =\ 3 @ % 1 [
VAR UVDINADUTIINIVVFIATIIALD1IT FIo1vadNanonuauIsalumsrelaldos
) Y
varzensorreniela viniimslanesremielavuuiniu sz ldnanisesuussve
g o a < 1 A -4
AdNleNIZITIaY HAZINAMTUIARUYDINABUTIININTIUY (Powers, Kavazis & Levine,
[ [y ] 1 { [ @ Y
2009) 91NN1TANYIUDI Fontela azAE (2005) WU HadesundanuduiusiuaIm
dumanrlumsnguasesrieniels s szeznarlunmslanesremielauiunin s Su
dy = Xl <3 o [ Y 3 A
UBNIINHMIANYIVDY Edmunds ttazanz (2001) Tugthadndiuau 632 au wud gihadnn
(B ] o’/’ 1 o'/ d? A o 9 1 4‘ 1 9
lanesremeladaua 24 2 Tuevu il Toasianvdumarlumsvduaisarieviieladosas
1 PR t:‘ 1 1 1 Q‘J = 9 1 tﬂ' 1
6.0 drudilenlanesieritalauiunii 48 1 1u3 azlidnsnnuanmadrlumsngunso sy
@ 4

9 d! 1 Y T 1 1 = U %
maleiosas 7.9 “l)’xi’f)ﬁ]ﬂﬁ']’)llﬂ’)'l szezna1lums lanewieviiely nslianudunusny

9 < I A [
ﬂ’ﬂllﬁ1l5ﬂiuﬂ?ﬁﬂﬂ?tﬂﬁﬂﬂ%?ﬂﬁ?ﬂiﬂ

Y v A 1 < 1 A dyl
anundoalumsnigunsearavigla 1uan1nz e 19nNeNUITIN A UKAUI
U I { 1 4 ] [
nmsmeladumarvesdihednildamiosrieneslalasunmsud lldypamionualiiinig
~ (2 A A =\ A Y Y o aa
sanasumeiimganenaziimsszuigeimena laglydoyanisinyieinisnenainuazng
Y a wa A a 1 1 A [} 1 Y
Msasrnvelfifans ielsziuneunmsvduniesiemelangiheszansaiels
9 1 =) a a [ 1 1 d‘ 1 Y d!
lawedniilszaninmudinnasaesiiele uazaeamniesrioniely Taeglidoaam
A 1 | 9 1 dyd' o o o <
15999811819 (Burns et al., 1998) uazitludotsynozaunsariminneanuduialums
1 4 ] 1S
neunTo9¥811813'l4 (Imad, Bou-Khalil, Kanazi, Ayoub & El-Khatib, 2012) uazdeinilu
9 ] 9
TuapuLsn IUNTZUIUMIHENATEIIeM18Ta (Ely et al, 1996) 01MINNARUMHENTUDL
a < Yo a 1 4 1
UsziiiuTasuwnddinyr msdsziiiuanundenlumsuduniesrieniely Usznondiens
a 1 @ { 1 4 '
Usgiiumesnmelu 5 & e 1) nzReunauiiduaungmslamiosrionels 2) ns

A (2 = a kY tﬂy 1
sanaguna 3) §$‘U‘]Jll1’ianﬂuiaﬁﬂ 4) seuvdsramuaznd vl uag 5) ANININNY



o a

UNAINGIDY WMIINGIFINHAD WeLY. (MININQAN) / 75

1211 91nmsfnyves Bums  uazame (2010) JudthedInajiman 1,889 516 Taslduuy
Usziiunnuwdenlunisuduniossaeniols (Bums Weaning Assessment Program) W31
Aihefirmumsdszduanundeonlumsnduniessiomela Fafinzuudustovas 50 1y
14 fianuduSalumsnduniestremeledesas 88 Failsruammnnidihei lidums
Uszifiunnundenlunmsnduaiosiomels egreiifod damadda (- .002) daumsiny
"lué’ﬂ’mmqﬁqu 1 deuds 18 1 TagldiTnadevanuniounsunsanorioniols
(Extubation readiness test) (Ferguson et al., 2011; Randolph et al., 2002) WU gﬂﬁﬂﬁﬁiuﬂWS
Uszifiunnundenlumsseaietiomelafinnudusalunmsnduasestienmeledesas
Y o

73— 89 @19na111d 1 anundeulumsnduniesriremelaineianuduiusny

o < [ 4 [
anudusalumsnguaissrieniiela

AaA o =) a W
IBAAUUUNIFIIVEY
Aa v Qg)/ dy I~ Aa v a 4' = [ 1 4 [
M15398A59H 1T UNITITHFAINTTUUT NBANHIANNAURUTISHIN01Y N9
anelsn szeznarlumslanerioniels uazanundoulumsnduasasreniela fu

o < [ A 1 Y <3
anudusa lumsvgunsoarrevitelolugiean

U i
Uszmnsuaznaualeaa
' <3 { [ @ v [}
Uszang Ae Jihednery 1 deu-157 Alasumssnuidrenislanesienials
y A 1 a a Y o o Y1 o
waglmasesremelarianiuauilsnag vazdisumssnu luvedihemingunsnrnssy
1w 1 a 4
Tsaneiaaszlys 1Hennqua208191neI51a0nAWazAIN (Convenience sampling) AN
% A 1 o 1 . . . Y] da} Yo LI 1 1 A ]

MIAARONNGUAIDE1N (Inclusion criteria) A4t 1) Td5ums ldnesreniels nazldnioase

I A ' ' o 2 SYw =
wiglangasn 2) ldniesrremelouuninnai 24 2 Tusvul 3) unnddsnulinisnaum

A ] A ] = d a =2 . . . . A Y A

‘V]i]%ﬂﬂuﬂi’f]il“]f%ﬁlﬂ%lii] HASUINUNYANITANH (Termination criteria) A® l%;!ﬂ’)&l%llﬂﬁ‘lfi@ﬂ
1 [] vAa A Yo

mamamamﬂiﬂﬂﬂqmmq ma"lmumﬁmzﬂa



Tan iadiving wnagduuvauysaimmn’ine /76

\ \]
Gumﬂmmﬂqu(?hama
Y Y
msAnpngel lFgasmsdmuiuvnangu@e6191uaFad 1529 (Naing, Wing &
1 o < ] 4 ] 1 % [
Rusli, 2006) TagunumanuduialunmsnduaiossionielaninmsdnyinmuuaFinguy
[} 1 [ @ 1 o I~ [ 4 ] [ Y]
ared1elianyue Indifeany unusianugnuesnnuduslumsvdunsesiienie lumiiy
% = =X 4 =Y =Y A o 4 a 4 % d‘ [}
MY 0.92 (U Mnwaltlsziasy, wila Adua tazlszIng waude, 2009) NTzAUAIY
4 P 1 a @ J a a
193U (Confidence level) $080% 95 TagA1 Z = 1.96 (g5Wa gANWUTEIN, 9367 1Af0T TNV
@ J o o 1 4 1 [}
uazguasad duaiag, 2543) unumanumamaoulumsdsznual P iy 0.05 114

v A [

YPIANGUAIDEN 110 518 uaitieennditeldedinaluzosszezna lumsanyinwszidon
9

v o @ ] o A ] [ 1w [}
%ﬂﬂﬁﬂﬂﬂlﬂﬂﬁﬁﬂq@i Lmzhlumm’mmmum’imu%m%uﬂiﬂﬁ} $Qﬂiuaﬂmu1ﬂﬂqu@’gaﬂ1ﬁ

Y

= z dyd
"lumsmmmmﬂu 48

&' A d‘ a v
inspaNanlylumsdae
Y= Y U 9 1 9 I
1. !!UUUHﬂﬂmﬂHaﬁ’Juuﬂﬂﬁ ulﬂllﬂ LNA Llﬁgﬂ'lfalmﬂﬂﬂﬂjﬂlﬂﬂ

QR 4 Y % 9 1 aa [ ~ (B []
2. nuutiuiindeyacumssinen 1dun msitinelse szeznanldnesieniela
nazinseeren1ele Msdsuannssieniols (Weaning attempt) na1ineaneseviielauay
4' T d' T ] 1 . . . ] = 1
n309eele wazainlanesierielonazld Invasive mechanical ventilator i w5e ld

Noninvasive mechanical ventilator

a k% v A 1 [ o &R o [
3. !muﬂizmummwmaﬂum'imnm‘sm‘memm% Lﬂu&tﬂﬂﬂu%ﬂﬁ’]ﬁﬁﬂfﬂ
9.

a 1 1 (] 4 1 % I A A Yao
GIfLJﬂTH'1Jﬁ$LﬂJ’L!ﬂ'NiJW'%}fJﬂJﬁHuiNﬂWElﬂﬂuﬂﬁWEﬂlﬂ?ﬂ\i‘]ﬂﬂ?ﬂﬁlﬁlﬂ c’?uﬂmmuﬂizmu‘ﬂ 398
F4
Aav o a

a3197u nmsnumuassanssy (e Wnvaliseiasy uagaaiz, 2009; Chavez et al.,
2006; Cohen et al., 2006; Farias et al., 1998; Farias et al., 2002; Fontela et al., 2005; Randolph et

al., 2002) Imstsziuanundeudiusamely 5

a 9 1 tﬂ' 1 9

LL‘U1_I‘1J53L3J1!ﬂ31111/‘|3ﬂuﬁluﬂ"lﬁ?imlﬂﬁ’f)\‘lsb'ﬂﬂﬁ181% llﬂWﬂ!ﬂ"lﬁGli’)%ﬁ@‘Uﬂ?ﬂJ@iﬁ

Y Y
Al 1nngnsenana 1 5 i Idmariinauasaauiiien (Content validity index;



JunnIng1as ynIneaeNvinag WeL. (MINeNNadn) / 77

Y v
cvD lamiy 0.81 Aaveldnnsanud luiademsdszlunaue 9 donagiivumsisziiu 1

9y & Y o o v
UD L‘]Ju‘ll@ﬂ’m’mﬂﬂﬂllﬂ 17 U9

MSINUIIVTINTDYA

[

1 < 9 ya Yo va Aawv Aa
NOUNITINUIIVIINUDYD E‘J"Jilﬁlllﬂiﬂi’]uﬂ@]ﬂ1i'Ji]EJi]'lﬂﬂm$ﬂ§ihﬂ15ﬂiﬂ‘ﬁiiuﬂ15

q

aw a @ a 4 a aw
MeluauvesuriInedeuiiaa YATWWNYIUIAAANT AMUZNITUNITITOFITUNTIVO I UAY

2
Y01 I5ane11aaszys SN Idsuanuduseunndaualumsdnsiumsie

A o

< o { ' o <
Avenususmdeyaesisuanvediheminnuisnwnssy Tumsinusiusiu

Y
% A =<

k4 4
Joyanaua INOUNNTIAN WA, 2556 DUADULEIBY WA, 2556 Taviivunon Aadl

Jaow o Y @ J

Y o 91 o w [
1. ﬂl@iﬂWﬂWUWﬂﬂi%%Tﬁ@@ﬂﬁﬂlluquﬂ’JW’Jﬁ]ﬂﬂUW@llm Userrdunus

U U

[

Tasamsvelngauanitu Taglddamnsaieiues niedideeuliils

]
a

A a aq Yq9 Yy [ 2 91 =2 Ya
2. Wetlannsagudlilddoya anuilulsziavedie Jsveldamsaves
9 I~} A v A a 9 Ao Yo U <3
drhaanasye lumiiidoudaaanungueningnmsive lagldsumsvennauaziinle
Ianow 9 va Y <3 v =K 9 1
3. gavenudeyannuduilsziadihedn musuutiuindoyadiuyananas
v XK 9 9 [ o [ A 1
HUUTUNNTBYAAUMT TN INNINWNUIZHEUATBIFIEN 181D
9
4. fRvehmsdumbainenanazunnddsne sauiedunauazdneidoya 9110
va Y I a Y 1 A 1 = =
udlulse3adihoan amwuuulszdivanundenlumsnduniesrionisls Tasliseazidea
a 1 a [ ] va o
Tunmsilsziunaazdo azanaudunaeints vazmudeyasnuiluilseda amunuiiudin
9 Y o = Y I A '
YOYAATUTIY INEINVHANTHEUATOIF I
o 1 ] a 0o ] A [l
5. Auraszaznar lumslaverieriiele Ysaiiuanuduialumsnauaie e
wislaanmsidiheamnsomelaldies uaz ludesndumnldinsessronelaIninielu 48

a'/ (% 1 ] 4 1 9
#2139 aanneaneIee e taznoanInirerielaudn

a d
MINTIZHITOYA

[

a J 9 < o v o { o
Anszndoyalasldlsunsuduiegl dmuannuiiedvyszau 05 Tag

o o 9 J { 1 { a 4 v o J ' o {

Muindu fovaz Aunde tazdrudeununasgiu A zHaNuduRUSTznIeA 5N
9y an . 1 Y] 1 o

Anb1 Taeldana Fisher’s Exact Test 1UUM1ANGUAI06195 11U 48 510



Tan iadiving unagduuvauysaimmine /78

a W
NAaN133IVE
1. ANHULVOINGUAI061 UTzNoUAIY
1 [ 1 1 =& & 9 3 a 9
1.1 NgUAT0E1ININAIIANTINI (Foaz 58.30) ITlumaAnaN Tnesod
I A " W 1 9 I 9
az 41.70 Humsneig 1-12 Ao NYUAI081T08aY 62.50 Wulsaszuuniele uazlisesay
I A
37.50 WulsasEuuoU 9
1 (% 1 9 = 1 zﬂ' 1
1.2 nauAle819Ieeas 68.75 Nizeznallumsldiniessieviiels
09/} 1 o‘/ d? 9 1 d‘ 1 v tﬂ' 1
dauea 48 ¥ Tuavu'll vazdesay 60.42 auisangunsosrreniely lunisisuannisase
QsJ‘ 1 % 1 |l 1] 9 =S 9 ] zﬂl 1
meglansansn nquédedadiulng (Fosas 87.50) Nanunionlumsndunisarisnisls
1 [ 1 4 (] 0o ] ] [ ] o
nazaulug Sooaz 83.30) aunsanduaiosrremala Idduse uanquaiediediuiu 8 510
(Fovaz 16.70) Tnnudumarlunisnduniosrioniels Taennsieldsunisld mvasive
mechanical ventilator
o Aa v o Jdo o < 1 A 1 Yy aa
2. flavenuanudunusnuaNudusa lunsrguaissrieniels nmslsaaa
[ 1 4 ] @ ] v o <
Fisher’s Exact Test W11 Aunsoulumsndunissrierielaianudusiusnuanudusalu

A o v

mM3ngunsosIeriele egrlidednyneand (p<.03)

9

an1s1ewa

1 7 1 !

= ng; dy v 9 = 0o < '
Tumsfinyiaseil nqudledaduIng (Fosas 83.30) Uanudusalunisnd
A (] a A 9 1 ng A kY [} A [
13992811810 tazlilediosay 16.70 111U NUANVamHa lumIneuaossieniela
Tagnquaitedniinzuuumasvosnnunienlumsnduniosiieniolaogluszduuin (Mean
1 v 9 = 9 [l A ]
=7487, S.D.=13.66) uazarulng (Fovaz 87.50) Uanunioulumsvduniossrenela
9 A A Y 1 A ] 3 9 1 1
(AzUUU>Tosaz 50) Wanvsananunionlumsnduaiesrenieluilusiede wudl ngu
o 1 A g 91 3 A A ' 4 1 A '
areg1antlugirednnldiniesrieniglonazunndnruazrgnasearieniglannsie
($ovaz 100) lulimsumsseriiela (Ventilator setting) 11939 24 %3 Tuanruun 13645y
snszqumstinuvesialanie lasuluszdud nazgungiivessane< 38.5 °C Tagdu
Tnaj ($ovaz 89.6 Defovaz 97.9) A1 Sp0,> 95% (Varzh 145U FiO,< 0.40 ez PEEPS 5
cmH,0) #5¢#1 Hemoglobin 11An3110 mg/dl Jina'lnmslenazmsvdouvmzqaidune i

Y

Y _a " Yo Y { 1 o
7¢AUNT3a9 (Glasgow coma score) > 8 ALLUU waz ld'lasvenarenduile Turae 24 41 1ug

A 1
NATUNN



JunnIng1as ynIneaeNvinag WeL. (MINENNABN) / 79

= [ A o < 1 A (] Y
msnp lumalsemeanrumn nuanudiusalumsvgunsessemelalugihe
< 1 = o dy 9= o Aa ' o <
IANGINIIMIANYIATIN Kurachek tazame (2003) Tdanwilvdeninanennuduialuns
1 A [ Y o o 1 o a I
neunoarevigla luredreminnuisny 914w 16 uvslulszmaanigamnam unm
= 1 o 1 A 3 <3 a A o A 1 A ] oaj 1
17 Tunquéiedaniluanery usnina-18 1 $1uau 2,794 518 NldinToareviglanudaue
o g a o < l 4 1 a 1 ' ]
24 2 Twdu'l) dsziiuanuduialumsweuniossroneladaremsaaaiuigielides
naumnldinsesrromelalninielu 48 42 Tue wamsisenun nquaedediulng Sovay
= o < I A [
93.8 HANUANTVIUMIHEUATEIF I8 ]
a J o Aa v o Jdo o v A '
nnmsiasignilatenlanuduiusiuanudusslumsnduniessisnigls

aa ' l 4 ] v o do
éfﬁﬂﬁﬂ@] Fisher’s Exact Test WL ﬂ'ﬂﬂJ‘W%}’t’)ll[lLlﬂ”liﬂEﬂLﬂ?i’N%Uﬂﬁiﬂiﬁlﬁﬂf.}ﬁ\lﬁuwu‘ﬁﬂﬂ

] ' A [ ' A v o w aa o9 3 Aan
ﬂ’JHJ’r?ﬂl,iiﬂuﬂﬁﬁﬂnﬂiﬂﬁﬂfﬂ]ﬂ?ﬂﬂii} E]EJNSJ‘LJEJﬁ1ﬂiy‘I/]NﬁﬂG] (p< .05) HAAIN ggﬂ’wmrmu

9 [ A 1 ~ o < [} A (] ] [l ~
anunsonlumsnguaissrrenielalinnudusalumsnennsessrerelaludadiun
T Y 2 A (=1 Y ] A [} = a Y ~
winngihemni lidinnunieulunmsnduniosrienels Fsawsoesuielain nsh
IR =1 9 1 A 1 1 a A A
Atletanumieulumsnduniosrremely vaasnmesaninvedlsansensiilluaume
1 d' ] = dy [l Y [ Y (% ]
vypam 3 ldtnToerderirelaliniswunie s1emegireannsalivanwlvnduniegluaiiy
A { » A °
Indduaa Taslimsszuiee1mana tagmsuanulasumasiiisane s ldamnsomelaes
Y 1 = a A "9 [} 1 d’ 1 1 Q'l (%
Tdeenatitlszansnin vaz ludesndumnldnsossierielalwinelu 48 ¥11uq idaannon
[ ] A [} 9 [ [~ 9 = da'
nererela uaznoaniearrenielandd (Bums et al., 1998) 992U IANAITANEI
wun Aihennsie Fovaz 100) lutimsiiumsyieniels (Ventilator setting) Tuwae 24 2T
d' 1 1 Yo 9 o [y A Yo (% o' 1 [IN°)
v wag lildsuensgdumsiinuvesialainie 1dsuluszaud Taedaulng Gooaz
= 9 A Y Yo . =
89.6 14300z 97.9) A1 Sp0O,> 95 % (Varz# 1451 FiO,< 0.40 1Az PEEP< 5 cmH,0) ina'ln
m3 lewazmsvdouamzqaaune 5zaumsdad (Glasgow coma score) > 8 Azt taz 1ild
o y A ' o A
sueaaena Nt 1u%9 24 ¥ TNaNEIUNN
= 3 dy v 9 [} A 1 =\ o o J o
A5ARYIATIHNUI ANunseulumsneuasesrrevielalaNuaUWUT N1
o 1 4‘ ] 9 [ = P 9 1o
anudusalumsvduniesrisniels aeanassnumsanur lugiedlvadiuiu 1,889 518
9 a 9 1 4' 1
V94 Burns  wazaae (2010) laslauuudszdiuanunsenlumsvaunisasieriiels (Bums
Weaning Assessment Program) Wu1 gihefiriumstsziiivanunionlunsudunaiossae
=\ o < 1 A 1 9 & o 1 ~ o9 A [
wigla Tanwduialumsnduniesemeleiovas 96 Fuiludadrunuinngilen lumu
a 9 1 A ] A A o (] A 1
msdsziuanunioulumsrennissenielanianudusalunisvennissrieniela
ieedoray 74 oeatiiad1ANNERA (p = .002) LAYMTANEIUDY Randolph LAZAME (2002)

Tudiheerg 1 1heu-18 1 Taeldiinadounnundeunouneanosronioly (Extubation



Tan iadiving unagduuvauysaimm’ine /80

. ' Y A Y ' A 1 = o 1
readiness test) WU ATlenlanunsonlumsnduniessieriiels anuduialunmsme
A [} 9 A A A (=} 9 1 A 1 =
insosenielafosay 97 Tuvmzidihen hiianunioulumsnduniossironielall
o a3 ' A ' 9 = R 9 ' A .
anudusalunmsvduniossrenigladosas 70 2aaiil 1811 anundenlumsnduaiesse
= [ % J w o 1 A 1
e lalanuduinus nuanudusalumsreuaiearleriiels
=) I3 = 3 dyq./ ao d' 1l U aa [
MMslFeumeunansANYIATIUALNUITINAILNIND I 018 N3N T5A
(] [ (= v o Jdo o < 1 A [
uazszeznar lumslaveiemesla idanuduiusouanudusalumsveunsosrieviiela
d‘ = qﬂll dyd [ [ 1 9 = o IA o
o9 TuMIAnEIATINTVIANQUAI0E19TIDY 39 11T NI INATDU (Power of test)
o [ a { asxl . o @
oo ldwamsane iy laweauyagiunaald (Kerliger, 1986) 1z mauduilsony
o aa o a 9 0 9 A ' v = A
wazdlsnsinaneIsalinisnszaretios Mnlda1ud luu1ares (Cell) vos 39 laiieq
~ o =i ~ 1 1 [ YR Y o d' o Y ~
woNzihwnlseuieumanuuanaeszrinenu 1@ 3edesiimsgy Cell o ldanualu
1 A o ~ dg’ [ < [ Y o S o (=
uaaz Cell THrwununiu o613 l5iamnanInmsgy Cell uarsmaunds lidfisane luns
o = = o 2K o 9 1 aa o (= o v Jo o <
WwmlSeuieunu 3eildwoa ong wazmsidane lsa lidianuduiusiuanuduialu

MINeunToIRIevIe 1

Y Y
HaNIANEIATIHNUI 01y M3Idanelsa tazszeznarlumsldnesieviiels

v
= 1

1 v o Jdo o < 1 4 1 % 1 @ aw
vlﬂJfJﬂ'NlJﬁﬂJWu‘ﬁﬂ‘]Jﬂ'NlJf;ﬂlﬁﬂiuﬂWiWUWlﬂ%ﬂﬁ“ﬁﬁﬂ“ﬁWﬂiﬂ Gdﬁﬂllﬂﬁﬂﬂﬂéjﬂ\?ﬂUQWU’Jﬂﬁl AIHUN

[ < X 1 Y]
Y03 Ferguson UasAde (2011) ay Kurachek HazAme (2003)@&11&"15%%;3’3%@ Nilady
1 dyd aa o 1 A ] 1 =\ 1] @ d v

IMa1U D 018 MsIdanelsa wazszeznar lums lansosrieniala H1glauagunusAY

o < [l 4 [} 4 [ [ a a
ANud T lUNTHaNnT09e18 19 1119INANVUANAIVBIANHAULNINGINIA §35INEN

4

@ Y a a 1 1 1 [ [ 4 [l
UAZWAUING ﬁmmmmﬁﬂJmuTmmﬁNmfflwmqmqmq 9 m”lmwmmﬁau“lmj“lmg
(Priestley & Huh, 2010) tagwensamuinaanasganTasmwizIsaszuumelonaz Isan

a 4 A a 1 1 % [ { o < 1

szuudszan mﬂmsumww%’aymwumuwum ﬂ’qumamqﬁﬁmmﬁmﬁumﬁwm

d‘ ] A o Aa Ao 9 o a [ =\
insoeeritelaionsimsvieladng Uoasimsiduvesiilelng (VM viay) Mﬂ'ﬂllﬂﬂ'lillﬂ

uazmsvdouvazgaauny J5zAuns3aa (Glasgow coma scale)> 8 Azuuu ludadiud

[
@ L] =1

wInningualegnianudumarlumsnduaiesiaeniele edniitodidynisana

v v v
Y =

(p< .05 avudniinisanyinseae llaasinsandnidr ludndsdu Ae o1g ns

ana [y [ ] ] ] % ] d‘d ] é} =
Fanelsa tazszezar lums ldanememely lunquatedanivinalnguinay uazling
o L A o Y YA 1 1 Aa o
Mruamaglumsaensiuiugislvinsnszaelunaaznguely msitanelsa uay
szaznarlumslaneaevieleedruiisane
av 09.:’ dy 1 9 [} d' ] =\ Y] @ v
NATIVYATIH WU aANunseulumsneuaiosrlenie laiaNuaunNuUsH L

o w a

o [l 4 ' ] o a @ 09: {
anuduialumsnduniosreniela egraisdidynieada (p< .05) dariu weragua



o a

UNAINGIDY WMIINGIFINHAD WeLa. (MINENNAN) / 81

A 3 A VA 1 Y S A ) Aa 9 [
Atheadnnldinieseielalunedihedninga arsthuvulssduanunionlunisne
] v J Y v
n3osraenela Tl gnudihenldnesienslauiuunnit 24 ¥ Tuediu i Taedoyad lae:
<3| o ' J Yo v A 1 N ' 1 1
Whutlse Temilumssreunnddsnulunmsdadulanwwundunioseieloae 1 faugdi
A v oA & oy A4 Ao 2 19y
puulszuanunionlumsnduniesrieriglattlunioaeniannyulmi ualdna
k4 1 v
dulumsdszitivdszana 15 Wi iesandidwou 17 Yo Hdedowh lidudou uaz ludes
a 0 | ' % °
1¥nsindulunmsdsgdiu Jeannsoi Il 1ddudruniclunulsesvesneruialuns
a U < l 4 [} { o ' 4 { g
Usziiuanundonvesdihodnlumsnduniosrieniels 1 waznmsndalufinTesiioniu
a Y ' 4 ' 9 1 <3 = 9 1 =
wasgiulumsdsadvanunienlunisndnaiosrromielaludgiredn daudinezi
= A v o aa o o v A ] 91 <3 A
nmsAnyfeInuasinawsaineanuduialunsndunsosemelyludgihedn fe
Rapid Shallow Breathing Index (Tobin & Jubran, 2006) (8¢ Compliance Resistance Oxygenation
Pressure Index (Thiagarajan et al., 1999) uadaiinnugeeoinlunmsiiunly iiesnindeati
Y [l U Y H
Wmiin uazdasimaniely Fwanarnuluuaaznguely wazmsdsuiminiiens ludinw
= o Y o ! J Y1 = a Y
eease M ldwamssnamiamenamaasszuumelavesdilieenianuranainld
av 9 VA ' . . I v AAa ] o o
g Tuglvg AFunudl Weaning  index (udytindanuuiudrlunissiung
0 & ' 4 1 . A 1 @
ANudus I luMIngUn309%84 1919 (Huaringa et al., 2012) HAIHBI9INANULANANNUYD
a Aa A A 1 < 9 1 Qa: a dyw 3 A =
MEINALALNATATIINGINII WMo UANUazf 11 sunauulsziiutiduiluniodie

Y a

A o £ A A o ] = a = = a =
‘V]Wﬁuu'l"lluu'lslﬁil LWfJﬂi$L3Ju3'|ﬁ'lil']5ﬂu'lhlﬂﬁl°]5hlﬂﬂﬁ\i ﬂ\?ﬂjiuﬂ'ﬁﬁﬂ]ﬂ“ﬂﬁﬂﬂl‘ﬂﬂﬂﬂq

A

Uszaninmvesmsdsziiuanundenlunisvdnniesrienialy 1y Weaning  index 1l
[ PR~ A A Ao a 9 1 A 1
wannTiilwaseslentuasgulunmsszmuanunsoulumsveuasesrreniolalu

dhednluvediheingase i

Y [

° av
VAAINAVDINIFIIVY
A 1 Y] 1 = QaJJ dydo Y o Y 1 o
Lummﬂ‘llumﬂQiJGI%EJEJN"’U’OQmiﬁﬂHWﬂNu HITUIUUDY V]11W13Jﬁ1u15ﬂ1/]’]ﬂ13
° o Y Yy ' ' ' = 2 o q Yo 9 A '
%’]ELUﬂﬂ’]u’JuQﬂ’)ﬂﬁlﬁuﬂ']iﬂjgﬂ181ULLﬁa$ﬂQN@ﬂ1QLWﬂQWﬂ ﬂ\jcﬂ’ﬂﬁiﬁ]’]u'Ju&!ﬂjﬂﬂlluqﬂlullﬂ

aznaudoaiulyl s Iiwamsdnu liduldawau@gu



Tan iadiving wnagduuvauysaimmn’ine /82

Y Y a wva
vorauauuzauliananenuia
) a Y 1 A 1 dy Yo 91 g A
awsoiwuulszduanunienlumsvduaiosemeleil T gdudiheand
] 4 Fd [l 2
Tanegromola nazldnTesrromiolauuuinnit 24 2 Tusiula e Iiudoyaiugiv
Tumsrounnddsnulunmsdadulanwwunduniosrionoly uazawnsori 114 luns

Usziiuanuwioulumsnduaiostiemolaludihodnlunediheinganiisnuduld

VLA UBUUZAIUNTIVY

]
v A v o Jdo

=1 = QEJ} 1 A [T =\ o o 1
1. ﬂjﬁmﬂﬁlﬁﬁﬂHNIﬂS\‘W]@llﬂlﬂf]')ﬂ‘lll]ﬂ ﬂﬂﬂﬂaquﬁuwuﬁﬂﬂﬂj']ilﬁ']ﬁfﬂﬁluﬂ'ﬁﬂﬂ']

zﬂ' 1 a = % 9 A aa [
n5091eM1e 18 tazasnosaane1 lualsdu fe 21y MsINelsa azszezianlu

e

[l [ 1 Y 1 d‘d ] =2 = o -4 A
mslanesiemelalunguategnanivmnalvauinyu tazimsiimuamnas lunisiaen
o 9 Iy [ [ 1 =
Sunudiheldimsassangluunaznguediaiisane

~ ) a Y ' A ' o '
2. arsimaihuuudsaiuanunienlumsndunisssieriiela llwanae Tag
=2 = = @ o a Y 1 A 1 Y
msanyulFeumeununaan lunsszmuanunsenlumsrennsoasireviiely Taely

% ] o o o < 1 4 ]
Weaning index Faiianuiudr lumsimeanuduiolumsviuniestiomely



JunnIng1as ynIneaeNvinag WeLA. (MINGNNAIAN) / 83

FACTORS RELATED TO SUCCESS OF WEANING FROM MECHANICAL
VENTILATION IN PEDIATRIC PATIENTS
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M.N.S. (PEDIATRIC NURSING)

THESIS ADVISORY COMMITTEE: WANLAYA THAMPANICHAWAT, Ph.D.
(NURSING), APAWAN NOOKONG, Ph.D. (NURSING)

EXTENDED SUMMARY

Background and Significance of the Study

Respiratory failure is a major cause for using mechanical ventilation in
pediatric patients. It is resulted from dysfunction of respiratory system and other
diseases that effect respiratory system. The study (Farias et al., 2004) found that there
were the ratio of 20-64% for pediatric patients using mechanical ventilation in the
Pediatric Intensive Care Units. From the record of information center of department
of medical informatics, Faculty of Medicine, Ramathibodi Hospital, it was found that
the number of pediatric patients with mechanical ventilation admitted to PICU,
Ramathibodi Hospital in year 2007, 2008 and 2009 was 277, 296 and 307 respectively
which was 48%, 56% and 54% of all pediatric patients admitted to PICU and from the
record of number of pediatric patients in Pediatric Intensive Care Unit of Saraburi
Hospital in year 2000, 2008 and 2009 indicated that the patients who needed
mechanical ventilation were 165, 160 and 169 that showed 46, 68 and 84% of all
patients in the PICU respectively. This number shows us of higher tendency of
pediatric patients required mechanical ventilation. A main purpose for using
mechanical ventilation is to maintain the adequate gas exchange and effective

ventilation while the disease or any dysfunction that caused respiratory failure is being
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treated until the process of weaning from mechanical ventilation succeeds and patients
resume their spontaneous breathing without any complication (Vaiyasheta, 2006). The
extubation of endotracheal tube must be done at the same time as withdrawal of
mechanical ventilator. Regarding the complications from mechanical ventilator, the
study showed that duration of using mechanical ventilator was the risk factors of
complications. On the other hand, there was the finding that pediatric patients who
required mechanical ventilation support less than 48 hours, the ratio of weaning
success was at 50% (Kurachek et al., 2003) while patients who needed continuing
mechanical ventilation support would have risk to get complications 2 times more than
the patients who need no ventilation support (Kendirli et al., 2006). Consequences of
using longer period of mechanical ventilation are damage of lung tissue from oxygen
toxication, pneumonia, pneumothorax, atelectasis. Moreover, there are complications
related to premature extubation that needs re-intubation of mechanical ventilator. This
caused more than 25% of extubation failure rate for the next weaning process
(Kurachek et al., 2003). This led to longer hospital stay and had increased risk up to 4
times for morbidity and mortality rate comparing to the weaning success group
(Newth et al., 2009).

Evidence from research in pediatric patients who required mechanical
ventilation support revealed that the extubation failure was related to age of patient
and diagnosis. The study of Kurachek and colleagues (2003) with 1,459 pediatric
patients found that there was extubation failure rate at 8%. The risk factors for
extubation failure were young age (less than 2 years), chronic respiratory diseases,
underlying neurologic conditions, and underlying dysgenetic conditions.

The study of 136 unplanned extubation pediatric patients revealed that this
group of patients had a high ratio of successful weaning and resumes normal breathing
at 62.5%. This result showed that some groups of pediatric patients with mechanical
ventilation support had the conditions of weaning successful readiness and could
perform self-breathing (Kurachek et al., 2003). Thus, weaning assessment is one of an
important information that would help physicians to plan and make decision for
weaning of mechanical ventilation. It would result in better chance to get early

weaning (Principi et al., 2010). From the literature review on patients with mechanical
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ventilation, there were effective factors to predict weaning readiness. Burns and
colleagues (2010) studied the possible weaning success by applying Burns Wean
Assessment Program Score, in 1,889 medical and surgical adult patients that used
mechanical ventilation for more than 72 hours. They found that patients who had
scores more than 50% would have the ratio of weaning success at 1.17 times more
than the group who had lower scores (OR=1.107; CI 1.091-1.123), statistically
significant (p=.001). The cut point of scores that pass the assessment program was
>50% and the study on weaning readiness by using the measurement on Lung
Function (Burns et al., 2010) and Weaning Index (Huaringa et al., 2012). There were
no study of weaning readiness in pediatric patients but it was found that Extubation
Readiness Test was used in the studies of Ferguson and colleagues (2011) and
Randolph and colleagues (2002). There were clinical assessment and analysis of
capillary blood gas. The physicians found that pediatric patients who passed the
Extubation Readiness Test would have the weaning success rate at 73-89%. However,
there was no standard tool to assess the weaning readiness in pediatric patients. With
this study, the researcher developed introduced Extubation Readiness Assessment
Form for pediatric patients based on literature review (Wichakprasert et al., 2009;
Chavez, Cruz & Zaritsky, 2006; Cohen et al., 2006; Farias, Alia, Esteban, Golubicki &
Olazarri, 1998; Farias et al., 2002; Ferguson et al., 2011; Fontela et al., 2005;
Randolph et al., 2002). This form is used to assess the physical readiness for weaning
from mechanical ventilation in 17 items in the following 5 categories: 1) Acute
conditions that caused the patient in need for mechanical ventilation support, 2) Gas
exchange, 3) Circulation system, 4) Neuromuscular system, and 5) General clinical
conditions. The data are also collected from researcher’s observation, interview with
physicians and nurses who take care of the patients, and the data from patient’s
retrospective chart review. The researcher uses the cut point from the study in adult
patients of Burns and colleagues (2010) as the criteria to assess the readiness for
pediatric patient to wean from mechanical ventilation.

There are few studies in Thailand regarding the factors related to weaning
success from mechanical ventilation. Namchaisiri (2002) studied the relationship

between extubation failure and postoperative pulmonary hypertension after congenital
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heart surgery. This study revealed that the postoperative pulmonary hypertension had a
statistically significant to be a risk factor for extubation failure. Furthermore, the
complexity of the defects, the aortic cross clamp time, the cardiopulmonary bypass
time and the small size patient should be considered as risk factor to extubation failure
as well. Wijugprasert, Srisan and Jetanachai (2009) studied the predictability of
spontaneous breathing trial (SBT) with continuous positive airway pressure (CPAP)
and bedside parameters of respiratory function in predicting extubation success in
infants and children, age 1 month to 15 years, who were ready to extubate after
reciving mechanical ventilation more than 24 hours in PICU were enrolled. From the
study, it revealed that the test of spontaneous breathing trial (SBT) with continuous
positive airway pressure (CPAP) and spontaneous tidal volume can be used as
predictors of successful extubation in children.

From the studies abroad, the common factors related to weaning success in
pediatric patients were age, diagnosis, intubation time and weaning readiness
(Edmunds, Weiss & Harrison, 2001; Ferguson et al., 2011; Fontela et al., 2005;
Kurachek et al., 2003). However, the differences in practice and criteria for evaluation
of readiness in weaning from the mechanical ventilation may lead to limitations in
using the study results for implementation as standard usage in Thailand and there
were no standard tools to assess the weaning readiness in pediatric patients. In
addition, there was no study about the weaning success ratio and the factors related to
the weaning success in pediatric patients in Thailand, the researcher as a nurse
working in pediatric intensive care unit has the responsibility to take care of pediatric
patients requiring mechanical ventilation support to follow up, evaluate, and assess the
medical condition including following up the results from the lab. The data from the
extubation readiness test for pediatric patients could be used in helping the physician
to make a plan and decision for weaning. The researcher was interested in studying the
factors related to weaning success including age, diagnosis, intubation time and
weaning readiness in pediatric patients. The results of this study can be beneficial to
staff taking care of pediatric patients with mechanical ventilation support. Information

can also be used for assessment and monitoring the readiness condition for weaning as
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well as the care plan for pediatric patients who received mechanical ventilation

support and had weaning success without complications.

Research questions

Are there relationships between age, diagnosis, intubation time, weaning

readiness and success of weaning from mechanical ventilation in pediatric patients?

Objectives of the study
1. To explore the weaning success rate in pediatric patients.
2. To determine if age, diagnosis, intubation time and weaning readiness

are related to success of weaning from mechanical ventilation in pediatric patients.

Hypotheses
Age, diagnosis, intubation time and weaning readiness are related to

success of weaning from mechanical ventilation in pediatric patients.

Conceptual Framework

This research studied the factors related to success of weaning from
mechanical ventilation in pediatric patients. The conceptual framework was based on
literature review which related and included the factors in relation with the study in

pediatric patients as follow:

Age. By the differences of anatomic compartments, physiology and
physical development in children not being mature like in adults (Priestley & Huh,
2010), i. e. physical appearance of the extrathoracic airway extending from the nose
through the nasopharynx, oropharynx and larynx to the subglottic region of the

trachea, the intrathoracic airways and lung, the respiratory pump includes the nervous



Tan iadiving unagduuuauysaimsangy / 88

system with central control. With these kinds of differences are the risk factors which
resulted in different outcome in weaning success by the various stage of ages of
pediatric patients. Study of Fontela and colleagues (2005) revealed a significant
association between extubation failure and ages 1-3 years at 5.68 times (OR=5.68; CI
1.58-20.42). Also the study of Kurachek and colleagues (2003) revealed that risk
factor for extubation failure included age less than or at 24 months at 1.6 times
(OR=1.6; CI 1.3-2.3) with statistical significance (p<.036). This is similar to the study
of Edmunds and colleagues (2001) stated that patients who experienced weaning
failure were younger than patients who had weaning success (26.2+43.9 months;
Median 8 months vs. 51.1+60.6 months; Median 20.9 months) with statistical
significance (p<.0273). These studies showed that pediatric patient’s age may be a
factor that is related to success of weaning from mechanical ventilation in pediatric

patients.

Diagnosis. The underlying conditions that caused patients in need for
mechanical ventilation support like pneumonia includes any inflammatory condition
of the lung in which some or all of the alveoli are filled with fluid and blood cells. The
mechanical ventilation to match with the conditions of these patients must perform
more work to move the same tidal volume as normal lung patient it may be exposed to
pneumothorax and atelectasis (Edmunds et al., 2001). Several risk factors have been
increased by the using of ventilator associated with pneumonia from impairment of
cough reflex and cilia function and aspiration from endotracheal tube intubated
(Craven, 2000). Moreover, the subglottic larynx is vulnerable to mucosal irritation and
inflammatory edema by endotracheal tube and potentially exacerbates underlying
airway disorder. Endotracheal tube induced Ilaryngeal injury single-stage
laryngotracheal reconstruction type (Gustafson et al., 2000) led to increase extubation
failure cause by upper airway obstruction 15% (Edmunds et al., 2001). Furthermore,
patients with underlying neurologic conditions also were found to be at risk for
extubation failure. Many of these patients have dysfunction of respiratory pump
includes nervous system with central control, often have varying degrees of

pharyngeal hypotonia and elevated cough thresholds that seriously impair clearance of
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pulmonary secretions led to increases extubation failure caused by upper airway
obstruction (Harel et al., 1997). These causes led to less effective gas exchange and
less ability of patients to maintain spontaneous breathing. Kurachek and colleagues
(2003) revealed that pediatric patients who had respiratory condition and neurologic
condition had extubation failure rate at 10.5%. Fontela and colleagues (2005) also
revealed that the pediatric patients who had respiratory condition had extubation
failure rate at 7% and pediatric patients who had upper airway respiratory condition
had extubation failure rate at 9%. Gustafson and colleagues (2000) found that pediatric
patients who had wupper airway respiratory condition such as single stage
laryngotracheal reconstruction had extubation failure rates at 15%. Moreover,
pediatric patients who had neurologic condition, such as cerebral plasy (mild cerebral
deficits or static/progressive encephalopathy) had extubation failure rates at 10.8-18%
(Ferguson et al., 2011; Kurachek et al., 2003). Thus, underlying respiratory condition,
such as pulmonary dysfunction and underlying neurologic condition, such as
respiratory muscle weakness, mild cerebral deficits and static/progressive
encephalopathy and upper airway obstruction may be factors that are related to success

of weaning from mechanical ventilation in pediatric patients.

Intubation time. Using mechanical ventilation for a long period is
associated with impaired diaphragmatic function (Levine et al., 2008; Shanely et al.,
2002). It was found that using mechanical ventilation>18 hours. caused the
diaphragmatic dysfunction by increasing protein degradation, decreasing myofibrillar
protein concentration and endotracheal tube induced laryngeal injury (temporary or
permanent). This may relate to the ability of spontaneous breathing during weaning of
mechanic ventilation. If the mechanical ventilation is used for a long period, it may
induce diaphragmatic atrophy and possible more laryngeal injury (Powers, Kavazis &
Levine, 2009). Study of Fontela and colleagues (2005) revealed that extubation failure
is associated with long duration of ventilator support>15 days. Edmunds and
colleagues’ study (2001) on intubation within 24 hours and extubation practices in 632
pediatric patients were also found that patients with unsuccessful extubation had

received mechanical ventilation support for a longer period (12.2+9.0 vs. 6.4£17.4
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days; p<.001). Thus, intubation time may be a factor that is related to success of

weaning from mechanical ventilation in pediatric patients.

Weaning readiness. Weaning readiness is the physical condition
indicating the causes of respiratory failure in pediatric patients with mechanical
ventilation support get recovery or completely finished. There are adequate gas
exchange and good ventilation. From medical and treatment records, clinical signs and
indications from laboratory tests are used. Weaning readiness could be assessed before
the weaning whether patients would be able to resume effective spontaneous breathing
after extubation and disconnection from mechanical ventilation or not (Burns et al.,
1998). Weaning readiness could be the indicator to predict the weaning success
(Imad, Bou-Khalil, Kanazi, Ayoub & El-Khatib, 2012) and was the first step in
weaning process (Ely et al., 1996). Those clinical signs would be assessed by
physicians. To perform the test for weaning readiness, there would be 5 physical
assessments as follows; 1) Acute conditions that caused patients in need for
mechanical ventilation support, 2) Gas exchange, 3) Blood circular system, 4)
Neuromuscular system, and 5) General physical conditions. From the study of Burns
and colleagues (2010) in 1,889 adult patients by using Burns Weaning Assessment
Program, patients who passed the weaning readiness test with scores more than 50%
had the weaning success ratio at 88% which was higher than patients who failed the
test statistically significant (p=.002). In the study of pediatric patients aged 1 month to
18 years by using the Extubation Readiness Test (Ferguson et al., 2011; Randolph et
al., 2002), it was found that patients who passed the test had experienced the weaning
success rate at 73-89%. By the results, we could indicate that weaning readiness

condition has relationship with weaning success.

Research design
This research was a descriptive study to determine if age, disease,
intubation time and weaning readiness were related to success of weaning from

mechanical ventilation in pediatric patients.
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Population and sample

Population of this study were pediatric patients at the ages of 1 month to
15 years intubated with volume control mechanical ventilation in Pediatric Intensive
Care Unit of Saraburi Hospital. Convenience sampling was used to select subjects.
The inclusion criteria were 1) Getting intubated and mechanical ventilation support for
the first time, 2) Getting mechanical ventilation support for more than 24 hours, and 3)
Physician indicated the plan for weaning. The exclusion criteria was the unplanned

extubation or the patient needed to get tracheostomy.

Sample size
The researcher calculated sample size for this study (Naing, Wing & Rusli,
2006) by using the prevalence of weaning success from a previous study conducted

with similar subjects; proportion of weaning success was 0.92 (Wijugprasert, Srisan

and Jetanachai, 2009) with a confidence level of 95% with Z,, = 1.96

(Lertathayamanee and Santawat, 2000), the accepted error (d) = 0.05 to obtain a

sample of 110 subjects. Due to limitation of timing for studying by the regulation of
the studying course and the researcher could not collect the data completely, so the

researcher adjusted the sample size for this study to be 48.

Research Instruments

1. Demographic data form included gender and age of the pediatric
patients and data collection from medical record.

2. Treatment record form. It contains diagnosis, intubation time, weaning
attempt, time of extubation and duration of re-intubation for invasive or noninvasive
mechanical ventilation.

3. Assessment form for weaning readiness. The researcher used this form
to assess the physical readiness of patients prior to weaning from mechanical

ventilation. Data were from recorded from the observation and interviewing with
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physicians and nurses who took care of the patients. The assessment form was
developed from the literature review (Wichakprasert et al., 2009; Chavez et al., 2006;
Cohen et al., 2006; Farias et al., 1998; Fontela et al., 2005; Randolph et al., 2002). The
assessment form for weaning readiness was verified by 5 qualified experts. The
content validity index of the assessment form was 0.81. The researcher had made
amendment to 9 questions and add one more to be a total of 17 questions in this

assessment form.

Data Collection

Before collecting data, the researcher was granted the approval to conduct
the human research by the Institutional Review Board (Nursing), Mahidol University,
and Saraburi Hospital Institutional Review Board.

The researcher collected all the data from Saraburi Pediatric Intensive Care
Unit during January to April, 2013 the data collection procedures were as follows:

1) The researcher asked the counseling nurse to introduce the researcher to
caregivers to inform them about the study. The patients’ parents were asked to read by
themselves or by the researcher.

2) When the parents expressed willingness to participate in the study, the
researcher asked them to sign informed consent form. Next, the researcher collected
the data from demographic data form and medical record form related with a plan for
weaning from mechanical ventilator.

3) Then, the researcher interviewed nurses and physicians who took care
of the patients, make observation and collect data from demographic data form in
associate with weaning readiness assessment form following by each question.
Monitoring the development of the disease and collect medical data related to the
result of the weaning from Treatment record form.

4) Calculate time usage to get the duration of the intubation. Assess the
weaning success from mechanical ventilation, if the patients resume spontaneous
breathing and need no re-intubation within 48 hours after the extubation and being

disconnected from the mechanical ventilation
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Data Analysis

Data analysis was performed using a computer program. The level of
significance was set at .05 whereby recording of number, percentage, mean and
standard deviation data. Fisher’s Exact Test was used to determine whether differences
between observed and expected frequencies were statistically significant. The total

sample size for the analysis were 48 cases.

Results
1. Characteristics of the study sample were as follows:

1.1 More than half (58.30%) of subjects were female. By
41.70% were infants aged from 1-12 months. There were 62.50% of subjects that had
respiratory disease and 37.50% had other diseases.

1.2 Subjects at 68.75% had duration time on mechanical
ventilation from 48 hours and over and 60.42% could wean successfully in their first
attempt. Most of the subjects (87.50%) were ready for weaning from the mechanical
ventilation and majority of this group (83.30%) had weaning success. But there were 8
subjects (16.70%) that experienced weaning failure and needed to be re-intubated with
invasive mechanical ventilation.

2. Factors related to weaning success from mechanical ventilation. Results
from Fisher’s Exact Test found that weaning readiness was related to weaning success

with statistical significance (p<.05).

Discussion

The findings from this study revealed that most of the sample (83.3%) has
successful weaning while only 16.70% of the sample experienced extubation failure.
The mean score of weaning readiness was also relatively high (Mean=74.87, SD=
13.66). The reason that supported the findings might due to the fact that most of the
pediatric patients (72.80%) has readiness scores (score>50%). Moreover, all of

patients in the study (100%) has no need for increased ventilator support in the last 24
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hours, dopamine and dobutamine use, and body core temperature< 38.5 °c. Most of
patients in this study (89.6%-97.9%) had SpO,> 95% (in FiO,< 0.40 and PEEP< 5
cmH,0), level of hemoglobin>10 mg/dl, had cough reflex and gag reflex when
suction, had Glasgow coma score> 8, and no administration of neuromuscular relaxant
in the last 24 hours.

The previous study from abroad found higher ratio of weaning success
than this study. A comprehensive and prospective study by Kurachek and colleagues
(2000) on intubation within 24 hours and extubation practices from 16 PICUs in 2,794
patients from newborn to 18 years of age found that planned extubation trial gave
higher rate of failed extubations. Extubation failure was defined as re-intubation
within 48 hours. They reported a success rate of 93.8%.

The data analysis by Fisher’s Exact Test support the hypothesis that
weaning readiness was the only significant factor related to success of weaning from
mechanical ventilation in pediatric patients (p<.05). This showed that pediatric
patients who had weaning readiness condition were at higher ratio than those who had
no weaning readiness condition. The explanation could be that pediatric patients who
had weaning readiness condition had the underlying conditions for intubation and
mechanical ventilation resolved and patients were capable of sustaining spontaneous
ventilation, had effective ventilation and effective gas exchange, and needed no
reintubation within 48 hours of extubation and being disconnected from mechanical
ventilation (Burns et al., 1998). The results of this study showed that all patients
(100%) had recovered from the underlying conditions that caused them in need for
mechanical ventilation support. There was no increase in ventilator setting in the past
24 hours, and there was effective circulation as the patients need no cardiovascular
drug or need it at low level. In most of the cases (89.6-97.9%) had readiness in gas
exchange indicated the SpO>> 95% (in FiO,< 0.40 and PEEP< 5 cmH,0). There was
readiness in neuromuscular system by effective cough reflex and gag reflex, Glasgow
coma score> 8 points, and no use of muscle relaxant drug in the past 24 hours.

This study found that the weaning readiness was related with the weaning
success which was the same as the study of Burns and colleagues (2010) in 1,889 adult

patients which adopted Burns Weaning Assessment Program. It found that patients
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who met the weaning readiness criteria had the weaning success at 96% which was a
higher weaning success ratio than those who did not match the criteria which were at
74% with statistical significance (p= .002). From the study of Randolph and
colleagues (2002) in patients aged from 1 month-18 years old by using Extubation
Readiness Test found that patients who had the weaning readiness achieved the
weaning success at 97% while patients with no weaning readiness got the weaning
success at 70%. It could be concluded that weaning readiness was related with
weaning success.

From the comparison of the results of this study with those of previous
study, it was found that age, diagnosis, and intubation time had no relationship with
weaning success. Because this study had smaller sample size that had less power of
test, the results were not consistent with the hypothesis (Kerliger, 1986). The variable
of age and variable of diagnosis were less distributed and caused less frequency in
some cells that were not enough to compare the differences, so we needed to collapse
some cells to have enough frequencies in each cell. However, the frequencies still
were not enough to make the comparison, so we found that age and diagnosis were not
related with weaning success.

This study revealed that age, diagnosis and intubation time had no
relationship with weaning success. This was contrary to the result from the research
from Ferguson and colleagues (2011) and Kurachek and colleagues (2003) but still the
researcher believed that these factors including age and diagnosis should have
relationship with weaning success because the difference in anatomy, physiology and
development including the growth of the body in varying ages of the children were not
mature like adult patients (Priestley & Huh, 2010) and the underlying conditions of the
respiratory and nervous systems. It found that pediatric patients who had weaning
success had normal respiration rate, normal heart rate (while sleeping), were able to
have cough reflex and gag reflex, and had the Glasgow coma score> 8 in a higher ratio
comparing to those who failed the weaning with statistical significance (p< .05) so if
there is a next study, there should be a consideration to replicate a study on the

preliminary variables including age, diagnosis and intubation time in a larger sample
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size and use the criteria for sample selection which has adequate distribution in each
age, diagnosis and intubation time.

This research found that weaning readiness from mechanical ventilation
had relationship with weaning success with statistical significance (p<.05) so nurses
who care for pediatric patients with mechanical ventilation in PICU should utilize
assessment form for weaning readiness with pediatric patients with mechanical
ventilation for more than 24 hours. The data from the assessment form will be useful
for helping physicians to make decision in planning for weaning the mechanical
ventilation. Although this assessment form for weaning readiness is a newly developed
tool but it takes only 15 minutes to finish the form. It has 17 items without complexity
and no need any training to use the assessment form so it could be a part of routine
work of nurses in the assessment of weaning readiness in pediatric patients. The result
from this study revealed that weaning readiness had relationship with weaning success
with statistically significance (p< .05) and there is no other standard tool to assess
weaning readiness in pediatric patients. Even though there were the studies of the
index to predict weaning success in pediatric patients, such as the Rapid Shallow
Breathing Index (Tobin & Jubran, 2006) and Compliance Resistance Oxygenation
Pressure Index (Thiagarajan et al., 1999), it was difficult to use in real life because it
needs to calculate the weight and breathing ratio which differ from each group of ages
and the improper weighting may lead to miscalculation of the respiratory function.
From the study in adult patients found that Weaning Index was accurate in predicting
the weaning from mechanical ventilation (Huaringa et al., 2012). Because of the
differences in anatomy and physiology between pediatric and adult patient including
this assessment form is newly developed. To valid this form into real world practice, it
is suggested that there should be the study to compare the effectiveness of the
assessment for weaning readiness and the Weaning Index to develop this form to be
the standard tool for assessment of weaning mechanical ventilation from pediatric

patients in PICU.
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Limitations of the study

The sample of study is too small, so subjects can not be devided into
subgroup adequately. It resulted in too small number of patients in each subgroup
which is not in line with a data collection plan. Thus, the results of the study were not

significant.

Recommendations for nursing practices

A assessment information sheet and assessment form for weaning
readiness should be used in nursing care of pediatric patients with mechanical
ventilator and to help physicians to justify decision in planning weaning from
mechanical ventilator and the information sheet and assessment form for weaning
readiness in this study can be modified to be used in nursing assessment of pediatric

patients with mechanical ventilator in other institutions.

Recommendations for further research

1) Studies should be conducted on the factors related to success of
weaning from mechanical ventilation in pediatric patients in further research, 1. e. age,
disease, intubation time in a large sample size with inclusion criteria to get enough
subgroup.

2) Studies should be used assessment form for weaning readiness increase

weaning success from mechanical ventilator in pediatric patients.
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Taelyann Chi-Square test (n=48)

ASUUU

ANNEUTD
Jomanu Tumsndunzestaemel Chi-
§159 (n=40) |91 n=8) | Square
n (%) n (%) test

1. WieSaENI eI AN AT 22(55.0) 3(37.5) 808"
2 iTinsifiumM3Iemeln (Ventilator setting) | 40(100) 8(100) .000™
Tua3 24 2 Tuefid
3. imsgaaunziioond 5 asalu 8 $2 1w 28(70) 5(62.5) 175"
waztauvigiianvazallasiutles
4. 95 1msvielang 33(82.5) 2(25) 12.823%
5.1 Sp0,>95 % vz 145y Fi0,<0.40 1y 37(92.5) 7(87.5) 218"
PEEP<5 ¢cmH,0)
6. pH=7.35-7.45 INMIAATIZH AR V04 21(52.5) 6(75) 1.371™
vaea @ead1aIulaie (CBG)
7. 5%AU Hemoglobin #1011 10 mg/dl 37(92.5) 8(100) 640"
8. snTIMsanveerialend (vaznd) 24(60) 1(12.5) 6.027%
9. A1ANAY SBP Un@ 28(70) 3(37.5) 3.079"
10. 1i1dsvennszdumstnuvesialange 40(100) 8(100) 000"
1850 uszdudm
1. ina lnms lovaizaaaune 40(100) 6(75) 10.435*
12. ﬁﬂa"lﬂmﬁmé’faummz@mawz 40(100) 6(75) 10.435%*
13. nﬁumifaﬁ (Glasgow coma scale) >8 40(100) 4(50) 21.818%*

" =non significant, p>.05; *p<.05; **p<.01
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Taelyann Chi-Square test (n=48) (VI'E))

ANNEUTD
domau Tumsndunsesraemel Chi-
#1590 (n=40) | Qu¥iad (n=8) | Square
n (%) n (%) test

1413 185 uenaend o ugna 24 99T | 40(100) 7(87.5) 5.106™
Fr
15. 183z Sulszamlugig 24 2 Tuadi 17(42.5) 3(37.5) 069™
AU
16. QUNNNVDIITNNY<38.5 °C 40(100) 8(100) 000"
17. WAL auAav04 Electrolyte M181U319Me8 | 18(45) 2(25) 1.097™

" =non significant, p>.05; *p<.05; **p<.01

~ ' 1w 1 A o < ] A 1 N o
INAN319N 9.2 WU AgudIRERNNANNGuTa luMIHEunToIrIEvIglaNdnI
Aa A ov 9 v a Y = 9
mimelailnd, Toasimsauveaidlvilng (vazwd), nalnns lenazmsvdouvnzga
iaune uazliszaums3an (Glasgow coma scale) >8 AzuUY TudadiunuINNIINgUAI9819N

=\ Y 1 A ] [ A v o @ ana
Ianuauranlumsnguasessioriele DYNUUITIAYNNTADA (p<.05)
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