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LITERATURE REVIEW RELATED TO NURSING PRACTICE FOR
PREVENTION OF UNPLANNED EXTUBATION

SUWAREE SARA-APORN 4837029 RAAN/M
M.N.S. (ADULT OF NURSING)

THEMATIC PAPER ADVISORS: SUPREEDA MONKONG, Ph.D. (Nursing)
ORASA PANPAKDEE, M.S. (Nursing), Ph.D.
ABSTRACT

Unplanned Extubation, UE, is a frequent event in the intensive care unit, and it
can be life-threatening. Factors contributing to this event are various. The
consequences of UE are bronchial injury, reintubation, which is related to aspirated
pneumonia, and increasing mortality rate. Therefore, the prevention of UE is very
important.

This study aims to review literature related to risk factors of unplanned
extubation and nursing practice for prevention of unplanned extubation. Literatures
were searched using as electronic database. The results revealed 23 relevant research
studies and 5 articles. Findings found that risk factors related to UE is two parts. First
were patient factors including agitation and factors related to agitation, oral
intubation, prolong intubation or delayed weaning, and UE experience. Second were
health care provider factors including lack of knowledge and lack of skills. The UE
may occur during nursing procedures, such as, changing a patient position, re-taping
endotracheal tube, bed bath, suctioning, nursing procedure, and patient transport etc.
Therefore, there are several nursing practices for UE prevention: 1) assessing the high
risk to patients of unplanned extubation, 2) increasing effective nursing practices that
prevent UE and 3) increasing knowledge and skills of health care providers in order to
prevent or decrease incidence of UE. This result could be used as guidelines for
practice and needs to be validated by experts and tried out before use in clinical

settings.

KEY WORDS: UNPLANNED EXTUBATION / SELF EXTUBATION /
ACCIDENTAL EXTUBATION / GUIDELINES AND
UNPLANNED EXTUBATION
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AE = Accidental extubation

BUN = Blood urea nitrogen

CCU = Cardiovascular care unit

CQI = Continuous quality improvement

FiO, = Fraction of inspired oxygen

ICU = Intensive care unit

MICU = Medicine intensive care unit

NEMS = Nursing evaluated manpower score

NUE = Non unplanned extubation

PaCoO, = Partial pressure of arterial carbon dioxide
PaO, = Partial pressure of arterial oxygen

PEEP = Positive end-expiratory pressure

RI = Reintubation

SE = Self extubation

SICU = Surgical intensive care unit

SpO, = Arterial oxygen saturation by pulse oxymeter
UE = Unplanned extubation

Vr = Tidal volume
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o a A 4 -4 S o [ 1 1 4 (I [
et al., 1998) o1 ldinaglianssl UE mniuld dedadiuvesnernaaedihenldnesie
wieladi 121 H51e0umsina UE Naaas (Balon, 2001; Tominage et al., 1995) #1ewiinua
azsedssmsmsquatazmathszitedelndsa Jnenssumsnerniaun diwanon1szau
Tumsquadihe wazdasimsima UE 18 Tasdmlngdadiuvesneianudieluse
9 o = = 09/’ 1 (9 [
Athewiinedn 1:2 D9 1:4 Waludszmelneuazaielszma (doa mae Sauassan, 2548;
Boulain et al., 1998; Chiang et al., 1996) lunsaifivedileniiniifes lufissne nodie

v 9 9 o & 9 == Y
aigaeguagieninnauny FaqpamsneIanianuinNuansalumsqua
Y o d' [ 1 [ 9 v 9 o I [ d‘
gilemin Tasndadiunenaaedihevinlunegihealy wudadun 1 @ 67 au

v o =< an e 9 ) Vv v A
A0ANADINUMIANYIVRY NTU AXNIAY (2543) Turiodi)eegsnssualy quadiiening
TnTesaenels 110 518 dadruvesnenaaefilio 1: 6 wudasimsiia UE Sevaz 21.8

d‘ % 1 1 ] 9
HafauuIMaIInMsaeaneteriielylaelildnwmy  (Consequences of
Unplanned Extubation) ¥nl#inailymaeszuumadumislalasase 1dun idoawmny naes
I .
(Jeauu vaonauanva leilu@ea’ld (Boulain et al., 1998; Stauffer et al., 1981) #5®

{ Y Y] o Y [ a ° 9 .
NeveaiuIzUUMs Inadeuveuasa Mldanuaularinandiasld (Atkins et al., 1997;
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Mort et al, 1998) aupniliimamsngamelaaziilavgaduniodsdiald (O’ Neil,
1997, Panday et al., 2002; Vassale et al., 1993) MIAnYIvEUNY tazaue (Bambi et al.,
1 a A Y A = = a
2004) WU Mana UE angiameuaz Iimswennanaziihefsesnes Iasinisna
v
fovay 14 lunediheminuaziosay 27 lunediheldludihain ualinudilddihe
a Y] a Y 1 1 1
@erIamenaanmsina UE Milurauiainmsosanesieviialalaglylanaumuy
E2 1 Y
Nl waninaan UE dainliinanslanesierielash (Reintubation: RI) Wi
[ 9
masovaz 74 vinmsneanesrenielalagiiameg nunimslanesienelad  Sovaz
57-88 (Atkins et al., 1997; Carrion, 2000; Vassal et al., 1993; Whelan, 1994) daugilrefiag
1 1 T a 2} =} 9
noxenigloeanee wunslanemaauelagunesdesas 20-40 (Chevron et al., 1998;
Coppolo & May, 1990; Kapadia, 2000) ti{es91ndiaeegluszninamsnduniosnemol
A A T 1
n3eimMs lanesierielaeiuiu
= Y a (Y o o @ 1 1 (DL [] oy
fainmsina UE  agliduiussusasimsats  uanunmslavesienielash
[ a 1Y 1y &Y [ o (% A 4
wasnina UE ianuduiusiusasimsate mldioasmsmenugaiu’ld (De lasssence
Y o = ~ . =
et al., 2002; ) a9AAADINUMIANEIVOY W aNULazAne (Epstein et al., 2000) WY
Y d‘ﬁ} [ g’ Y =1 a [ A2 Aa K Y 1 1 d' 19 [
Athendesldvedmasainimaina UE wudasimsidedianiiooas 40 daungui lidesld
] ] g' A Aa Y v @ = IS a 4 .
newere s udeFIniosas 21 aeAnARINUNSANEIVEY IAAUE azAme (Atkins et al.,
~ X Aq 11 2 o a = A Aaa K Y A A )
1997) Anun@ihenldnesiemeladimasninna UE imsidesindesosas 51 omeuni
v v
ngui lidesldvesromeled msizamnsomelaldes  anmssenuves ewafiuuag
] v
amz (Epstein et al., 2000) gireMia UE 19w 53 519 wuniigihededia 3 510 aaiums
v v 2 [ v
Hosriulildlisasimsmenmudu enasflesiulildine UE msziisediheda lunseuioz
A v A a a 1 1 [ " Yo Y d‘ﬁ} [ 1
wilaeaniedilinnudalnavesseneeg 89 lilasumsud lvaunaideslaneseniels
A o o o 91 =2 o & 9 1 ' oy £ a a1 Aaa 91
miothiasnlsa gihevsduiudeslanerienielad Feazifanadenorinvesdilonn
dgl 2K Y A A d? kY o a d? A o o P o
Y swdesmlsnenmygarualsnnmssnenenuay Isuiuuenluredileniin
d? a Aa dy dy ~ 1
pazlulsanennauiuiy  wwemmamsaaedost nazlsagnaiw  suluiiga ludwnso
16330812018 (Chevron et al., 1998; Christie et al., 1996; De Lassence et al., 2002;
Maguire et al., 1994; Tindol et al., 1994)
A d Aa I 9 1 dy [ 1 = [
guiamsalina UE dWudetsrgunimusimssnyimennassianilalumsguasny
gihemind1dsumsldnesemela Whunaienaiuguuazflesiumsiia UE (Boulain et
o . . = =Y 9 o
al., 1998; Pesiri, 1994; Winslow, 1996) We111a339a235UNNBE AN ANNBYlums

9
o a (R nm Y !
Hlostiumaiianeanesenellaglildnuwy  wenvniineanasiinnudlumsqua
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1 H [ 1 4 1 4 1 a a
dihenldvesienels  msldinesriemels  Tuszaumsaimsquadihamwizniainga
a <3 4 % 1 4 [ H Iy
(qu7d ReAye3, 2545) Mmsussmanuaviheanninsuuldnudihe iesndilen 145y
o [ B ] 9 A 1 = 9 A o 9 1
msinu laemsldnesierielauaz Iaiosremelalinnudesnmsmsquaidudounas 1
A 3 U A o Ao Y Y1 a YA
AN IHAVOIANVIVYIENTUUTIRSUHUMITIINTUTOY  MIguanieIngalyii
a A I { [T .
UsgansmmiunihiuaganusuRaveuvesnenuiataz iuguniw (Richmond et al., 2004)
dianuddyuaziidiuswiusudasoulumsquadihe @5e1 AuAtIIY, 2539) doAndBY
[ = =) . 1 1 A (%] a =
AUMSANEIUDY T84 uazame (Chiang et al., 1996) WUNNMITINNOAUVDITHINITN AY
FWmsaununweg Aoy (Continuous Quality Improvement: CQI)  @1M150an
wAa 4 a I & 1Y) [ 1 I
guiamssinsiia UE 910 Sooaz 13 Hudesas 6 Famsnannaunmaenainiulomalu
[ Y d' [ 1 9 d' 1 Y
manannganmumsneagihenlanesierelanay 1n3essemeladoe
1 I 1 A [} A Y
NMINVNIUITIUNTINOITUTEVUNLI  wennaldrugumaedielagns
[ a = [ =] o Y a 1 ] wvAa 9 .
andasImina luvazRernuenidiuildinamsoeanerienelalasgiama la (Birkett
et al., 2005; Boulain, 1998; Chatterjee et al; 2004; Christie et al., 1996; Yeh et al., 2004)
Y
gaiumstleatunmsnsanatiemelalas luldnwmudadesodonnuansoveaneiuna
Tumssremaedihesaneraiidiwdanylumsilesdumsiia UE wernadeaisiinnug
9 A Y A Y] a ] 1 " v A
anuanlangndesneanumsinanmsneanedieniels laglulanwmy  odunuanalu
a Y U d' 1 a = a wvAa d‘ d’ d‘ v
msdsziiudihenquidesdomaiia UE  Iimsdgiamsnenaimingauivenagilosiu
msina UE 14 (Baer, 1998; Birkett et al., 2005; Happ, 2000; Kollef, 1998; Winslow, 1996)
muANNEINsaveInealumsdadulvedndiinsagna sldmsweualinuninuazdl
Aa wvAa Y o FY a A v A I Jd
waspulumsigiamswenuialaglsvdangiuonouralszany  melulseTowidons
wewane 1
(Y] d =
aglszasnvaImsAnt
1. numuilidedsnemsnoanosienisla a1 la1aumu
4 FY Aa wva A [ 1 1
2. numuesanu; lumsdfiamsnennaietlesiumsoeanesienielalag

T dnanmu

d ! v
azTarinmanazlasuanmsanin
A v Ay Y Ao ~ A o o A '
1. e liwenansomvihniuguamiuuimielumsisziuiliedononon

nowevinela Taeluld 1w
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A Y A k4 Y Aa = Y a ua A
2. lWﬂGlﬁWfJ1U1aﬁ§’f)Lﬁ)’]ﬁu']‘ﬂﬂuqsl]ﬂ']WNMU'Jvn\ﬂﬁﬂ’]ﬁﬂaﬂ@]ﬂ’]ﬁWﬂ’]U’]alW’ﬂ
@ 1 1 n Y Y 9
Hosrumsneanatenisls lae lilanwwu Tded1gndes

o 9 Ay ¥ =3 asJ‘ dyd Y a va = Aav
3. uﬁlsll'ﬂi,lua‘ﬂllﬂfl]"lﬂﬂ']ﬁﬁﬂ]&l']ﬂﬁ\?‘l:!!’ﬂullujvn\i“luﬂ']ﬁﬁiﬁlﬁLluﬂﬂaﬂﬂllﬁgﬁﬂy']'lﬂﬂ

ao 'l

a o v ¢
Henuardnm
v 1Y . =2
myveanetuvelolaglaldnaumy (Unplanned Extubation: UE) wuigde ms
1 1 J o nmy A Y [~ o A a %
aoaevielaoennouimua Taglildmsouns 13 Tasutaily 2 dnvaz Ao Masinea
dtheoa (Self Extubation: SE) wieimalasgiameluszninlimsweruianiomsi

o ' . . 1 ~ ] v Y 7
ADM3A199 (Accidental Extubation: AE) #unnainiyanaduluitivuneda uwnd weruna

oo
A A

qua gnAno i NMNeadee (Boulain et al., 1998; Moons et al., 2004; Richomond et

e

al., 2004)

(Y] H a { [} [} J 1 a [
iladenaasnomsneanarlamiele vineds Fantanuduiusvsonsliinanmsnoane

=

' U o A Y o 91 a A ] Y
¥evitglvoennouivua  Tasinerveanuiiishsesneaazing lnegiame luszriali
o ' A Y s v a A 9 Y ddd g
MITNHINILIAAE 1INYAAADY TALN LWNd wenina Agua ananievihniineides
a wAa d‘ w \l \ v =® asy
mslfiamswennamieilosnumsssanessmelalaglildnamy vuneds 33ms
Ufiaveswerurams lumsquadihenldnesiomels ez 1dlumstlossumsneanie
1 " Y é am 09.: Y 09.: 1 ] d'd
oo lveon Tae lildnaumu ¥3Tmsnenaiudsinsounquitamsneaneyienielanil

Y a A 1 [ {
aunquInngiieaeeno WionAINgLiaaIzHI luMISnE eI RN AN

P
A A 9

A Y s Y a A g 9
Unnaeu hlﬂllﬂ LWNY Wa1U18 mua YIANIDIIUUINNINYIVD
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NUNIHITIUNTTN

9
=

= o = P . 4 o
ﬂ”l’iﬁﬂ‘]elﬂuﬂ’iﬁuuﬂﬂﬂizﬁﬁﬂ LWEJVI‘]J“VI’J‘LHSimﬂ’iﬁnﬂﬂ”lﬂlﬂu’izﬂﬂ NYINUNTITNIT

Q

A

9 9 [ 1 1 nm Y tﬂy ,:'
mwieldumiar  mslaasesiemela  vazmsoeanesievielaTasluldnawy  iionn
netearlsznovlidne

Y
1. azmsvelaauman
2. mildaesrieriel
] ¥ A '
3. ANZUNTNFDUINMT 1HIAT09958v 18 19
4. MIngunIearIenisla

5. msnoanereritelalaslild1namu

amzmsraloauial (Respiratory Failure)
I - { o ' 1 1
azmsmieladuman Wuaungdrngiilidihedecldnesenielanaz s
A ] k) . . =3 ~ ]
1509181819 n1znsmeledumad (Respiratory failure) vinnens msidea luanso
= o Y aa ' a . A A ) s
vanlasumalanuind Tnznseseendiau (Hypoxia) taznielimsnsvesnsueula-
4 . a . .
20 oA (Hypercarbia) (qma Lﬁﬂi@umﬂ?, 2545; Aldrich & Rezant, 1994; Gulanick et
J = @ £ Y =) = o 4] A A
al., 1998) naNONevi n1zmMsmeladumal nueds msiszauvesmyluaoauasni
J [ a =) Y =) (; J a A A A [
mManuaueangauluaoauas (Pa0,) IMNUKIOAINI 60 Hadwasison ol n1uau
4 L 1 Y a A 1 a
asueu lasen lud ludeauas (PaCO,) qamm%mmu 50 Haawns1lseniuale (ll‘Wﬁ]Gli
Y] 4 [ 4 [ a o
Waangny, 2536; $98350 Yuihauuaziseww salagns, 2532; gio wTysauna, 2543; quia
MosAyes, 2545; Aldrich & Rezant, 1994) n1gmsnieladumaninnuiunsnunsgng

Wuawnalidihodedinla (qda aaas, 2544)

msnuunNIzMHgladumal
o kY 1 d' v &
MIsuunnIzMsmieladumal uusmumsaasunlasvesszaumylu
[ 4
oauAsdaILAMITE LR IMAdMad (Fassa yphauazlszw oalagns, 2532;

v a v ] I [
qie wigsauna, 2543) nua Il 2 dszianlngi Ae
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{ 1% . . . .
1. msuanlasumaduman (Oxygenation failure or hypoxemic failure) 150
=~ J a =K A 9 [ [ a =Y v A a =
o021 ¥ Type 1 wuede dmsauvadrlumssnuiszaveondaulnlszauiieane U
Ysuaeengnuvazmeladidl dilevzimsdumarlumssnuszdvveseondiouodis
=1 = a a 9 o' . 1 [P=) J 4
g7 AodFuaeendauvmzyiieludidr (Hypoxemia) ua lilinnzasvoulasen laaga
. =< J ' o o L A [ a A
(Hypercapnia) 39WuIN manuauasveu laeen laa ludeanas (PaCO,) vzdinailnanioe
o 3 9 a o ) ¥ Y =
aadrauanios (Inias Waangnu, 2536: 202-203; 134 Woauda, 2539: 151) wu'ld lus1enil
a d‘ ] g} 1 9 A d' dy v g’
wensanmidon geaw wu Tsadeaun hniudea idwdeain liidesleagadu nsauii
I .
Wudu (Aldrich & Prezant, 1994: 156)
2. MIseneeImAdual (Ventilatory failure) v3ofisonnwiia Type 11 finau
a Aaa a 4 Jo [ a a
Andnanmsszuieema inanzasven laeen leanesaunulSuaeenguvusiely
[ 9 [
191¢1 (Aldrich & Prezant, 1994: 156-158) annzmsweladumarviatinyldluleain laill
a 1 a a 4 1
WS ualanuAalndvesszuumInIuguMInIela Inmsnagudnmsriiale 5y s
Yo [ a =1 a a Y 491 a kY] 4
135ueueunaunuruia innuralnavesndnilonismely (Indas Weangny, 2536;
[ 4 @ A a A
Faas3n Yyuihauvazdseww salagns, 2532) uazdanulusenlinesanimvesloanioni
a [} :JI da' o A o A dgl [ 4
@wueIma 151 lulsadoaganiiosainlioiman uTuguIs Y (Faassa Yyuihauuazdseww
al9gns, 2532)
Y 1 . . { a a 4
wenvniienausaily 1) Acute respiratory failure NianuAalnaveuiledeauuy
Y A
Meunay, 2) Chronic respiratory failure UauAalnAvewiledeauuuisess s19me
2
annsotSusase’ld 3) Acute on top chronic respiratory failure InnuAalnAveile

dy o 1 o 9 1A A Y I = a a tﬂy
‘]Jf)ﬂLL‘]J‘]JLiﬂi\‘lﬁﬁﬂWEJﬁHJTifl‘]Jﬁ‘]J“])'mGIfEJllﬂ LLG]L‘JJE]Mﬁﬂﬂizﬁ!uﬂ%gilﬂﬂ”IiJWﬂﬂﬂWllﬂﬂm’t‘)ﬂﬂﬂ

@ < @ a [
puuReunwauld Wudu (gFe nTgsauna, 2543)

aunnveINIzMIHIgladuTad
Yy ' a 9
aurguesnzmimelidurad aunsoni awnalnmanala 2 dszms
@ 4 @ a o oqe
Ao (Saassn Ypihew nag Uszwe salogns, 2532; gio w3ysauna, 2543; Weilitz, 1993)
Y = Y £ a a 9 '
1. anzmsmeladumaaReunau Funauenszuumaaunmiele laun
Y
1.1 Tsavesszuudszanaiunas laun Isaviasatondues IsnAniie
& y o & & v
Naued suaTenAsye oson ludue iuau
4
1.2 Tsnvesszundszamdrularouazndmiile Usznoudie nqueins
A
a J . . ' U v 1 v W
Natad-1u13t3 (Guillain-Barre sydrome) TsAnduiioaaus é’ﬂawmmm@uwmmmﬂiz

faau v1anzdn lasveazasny
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9 3 9
1.3 szvumaaumelegnganu i Idanlanlasugadiumadumielydiu
A 1 9 1 1 a (% 1 = = = =
VuKIeaIUNa1 laun deuneudala misniduvenasudes Medeaudn Hraenauau
<3| a
Wudu (138l Woaun, 2539; qud Mesayyas, 2545)
=\ d‘ [ -4 o Y [y YR o d!
1.4 Dlyrunernuguinrugumamels ildszauanuiandianas &
a Yo 3 Aa a dy Yo a
NA9INMS AT VIR UNFTHE M3Aale M3 13 DeuAUYIA
Y A Y Yy Y dy o = [
1.5 amezidlaazvasadoaduman Taun naunileralvmemeunau
< Y <3| 9
waznzFeanInidla udu
Y £ a Y 1
2. angmsmeledumal ¥unannlsalussuumelues dssneuale nqueins
9
wigladwnlutedIveg Tsadoadniay TsageanTilanes Tsnneuiia nzdleaumi
< a . { 1 4 a a
Ae1ouTuFu (Embolism) Mloa uazangomelureubouilona innwAalnavensag
A4 9 Y 1 o Y Y Y XA & 9y
snuazigoRuilen laun nszqndunaina nzensi iWudu Falinenngmsnieleduman

a = v =) dy 4
FUARYIUNAUNTDLIDT

21N5HATOIMIUAAIVDINIZM e ladumad
pIMsHAzeIMIHAAIUeINIEMIMeladuman (quia NesAywes, 2545;
Aldrich & Prezant, 1994) @1nsaswunla Sasto'llii
1L emsmaszuumadaumely dauinezsudaesimzmeladnining miles

Y 5]
vou meladiwn weuswlild lo veasiiludosloanuidodia (Wheeze) 811418503

=~

o v y & A 9 ) &
Fnungnass ndwitemelasusounss fileasielauuy respiratory paradox #3e
respiratory alternant tiag PaCO, luiieauasazaseqaa ardeli1dsumsud lv svezien e
Y v
wiwladnas ermelanuusiaeine (Air hunger) moladuas uazvganiolaluinga
2. 2 imInszuy lvadeou viasaden taziinle szezusniio N1z NI 0900nFU
9 % == ~ 9 < Y] = [ d? [ A d? & a
Hihednazisnasniausd W laduduswn anudwaeagauy deanaluszesusn u
[ Y= 9 9 = @ Y a o [ a ; o Y A =
FLILHAIFNITILIAUF HI0HQ IIAUAAIINIE AUAU lariad i lviviaoaaea lulleanuas
iianwawaenaluloage (Pulmonary hypertension) ¥sagiinailiialadnunduman uaz
219D IMIUINIINAY
1 9 d't:l 1 a =
3. eImsnnszuulszamalunans Tugihenlinnenseteondinue1alioins
o ' ) A A Vo o ] o Y Y A
nizdunszale Sou vyarda ivevon ueu livau weuduiie wie Tunasenududihen

= M) J Jd o =< ' A o Aa M) tﬂy [ =
Mﬂnzﬂwmmmau%aeﬂ”l«muﬂ%mu NRWNUITONAUIY UINITINUNIAILDULIDIND 1INV

mMsduuuy Flapping tremor ¥oduau 11 w3ed1da inmsdiadsyzdsennannmsi
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o o ) Y A % a A 1 d? o
mivoulavenloage livasadoaluanesvesanliunaden ligauounniu anuau
o v A d? 2 o Y a =2 Y A [ 4 o A
Glu"l"UmmaQmelummclmﬂ@mmiﬂmﬁﬁHmazﬂmmﬂmuﬂumiuaulh%ﬂulﬁmalmaaﬂ

< o o a
uaaga Nagnadued ldan nazdigannegi ldvuaaald

aa U Y
msInangNIzmglaauval
aa o aa A ] wvAa 1 I~
mM3dtaneneAalnemaung laemsdniseiauazninsdnsumetiy
@ 1 [ Y a va v Aa =] dy [ 4
nan 3AUHAMINTIINNH o PITaMIaznes @ Ine uasl (Seassa ywihaw, 2534; q
W 19T YTAUNA, 2543)
A 1 A Y a Y [
1. UsgiAuazmsnsaainenme exmsiazeimsuaasved lsaiiduaung ldine laun
Ay Y = A 9 I = WMy & 9 A A
14 lo Dirunzmdosdu Wurlesdyun vouswld'ld Wudu ormsuazorimsuaasiiasin
a a ~ 4 1 ] (] Aa o g’ < A
ANuARlnAveIMsuanasumy ¥y nsedunsTate AIMTeAd1 welasa mieeveu v
v W Yy 3 < 9
au i laaws) nluau
a J & A 1 a a 1 1
2. MAATITHUNA TUIADALAY FIEUDNANUAALNAVBIENINATA-A1a 11T 19Me
[ 1 Y] a r; 1 @ 4 4 1 @
Tagaznui MANNALEENFIUAINT 60 wu.dseon anuaumsuoulaoen ladodluszay
UnAnTogandt 50 wu.lsen a1 pH veudeatinazlnalunnzmeladumandeundu ualu
F) zﬂy [ 1 1] 4 4 1 1]
amgmeladuraniess manuaumsvoulaoenledazgandt 50 wwasen anwau
a ° 1 Aa A [
panTFIUANMUNG taz pH vpuaoaunia
3. MMmesduaznsven Faedtaneagueinzmeledumialla dnmee
Faduazniendnd  amzmameladumaliiazinan 15aveszuul sy amaIuna1ans o
\ y &
sruvlszamalrudatsuasnaiuileo
A ] a ad a k)
4. MIasnaussomnilea e¥reusnaNualnafnavInA1zMsrielaauman
Blti! [ a 9 1 qgj A 1 ~ 9 Y a 9 U a a
18 Famsiasuasmsvelaineenunazase nieaoun o1 lalsuasdesninlnd e1ana
FY Y
NMITLUIDINAAUNAT 1A
5. MIATIIUN RN ITAMS Moremdumguesmsinanzmsnele
) [ A A dy A o Aa dil ~ I Y
AUIMAD 191 NTTUADANDINIZIYD NTATINAUNE Weasdenmsaasenilea 11udu
[ 4 (B a < { o 1 1 ]
gihentinnzmsmeledumar ludwznannaunglanawnhlddihe liamnsasy
20T INANUAUDDNTAU U ABARDALAIRINTT 60 Uadwasllsen uaz/mIslnnuau
4 I 1 A A [ a [
asvou lavon lud lurasadeauaigenil 50 dadwaslsen (qie w5gysauna, 2543)
1 v A A = [ Y o Y Yo 1 = 1 1
swnuliomamtiesrou  anzdeadlunia  Ahedududedldsumssemaossaiulae

9 a A [ 1 [ Y o A (] A Y Y
msldeandnu vioms lanesienieladeinnuniesieiela melwd lomaud luauneg
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4

@ 4 @ a o Y
yoangmimeladumad (Sassa ywhaw, 2534; gdo wigSauna, 2543; quasai -

N3ow, 2546)

Yy A v
mslinseraala
9 A 1 I ax & A 4 ] Y = 4]
M3 l4nTeeereladludsmsnitanidse Tewi  elileaansouanlasuuna
=\ 9 1 =1 (] A 9 a a % FIR o
uazlimsszueemaldediuiisane  Fremdedileszezingd  Wnwuuinlunedihewin

A 9 % ::'9} 9 @ d‘ = Y o (=1
vionofihemiiyhdvsquadiheminnaunuiiedosluvedileninluiieane

9 \ dw T \ % d‘ |
Yovusrveamslanevevialavazlvinsesriaele
a a 1 { 1 1 a 1 { ()]
Taodnd madumolasziumeiuisunedisendnuihdleauazuaniaoui
4 o 1 d' = a a Y1 = 9 Y Yo
msveu laeon lvasonin uailelinnuiailng dileiingmsmeleduniar deelasy
(] A [} I (B [} 9 A [} 9 ] dy (I
Frumaend19sIa5 laens lanesieelatas 1dinsesionialy Taeliveuetlunisldne
1 Y
oo lanaz 1HinTeesriomely dell 3as1 Susuzia, 2541; a¥e wTySauna, 2543)
Y 1] a ] 7 Y a A o 9
1. dhedesmsesndinululesisudngs seaveesndauluaenanas duiludes
1 ddy ] Y a af 1 1 1 1 Y o d'
wrevely lunsaiilezsrelimaaumelailalas Tasawnsonenesionielownnumnsod
[] a 1 9 P = [} A o d 9 [} A 1 A
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1 a J tﬂy A S)dd? FYA (=} =S
Uavgoongauunitode laavu dilelilinnzda
{ () 1 { ]
1.2 anwamnse lumsuanalasumsvealea dihenelaldies luasd
a { a 1Y a v Y o 4
nenFanminilenanad NasannmMssueengautazmMsvumyasueu lasen lua
[ a a 9 A A Y]
- M3Fueengay Nsan ludiuanuase lumsenaeaiszau
. 1 1 =) % 49} d’ 1
alveolar- capillary membrane uaxmmmmitﬂumiﬁmaaaﬂ%mu”lﬂmmmﬂammTﬂﬂ@

110 vaeneladae FiO, = 0.4 Jan1 PaO, 1aunni1 60 mmHg 3o iannududives

Y
pandutla1etia (Sp0.) 1811nn31 90% Saa1 PEEP latiesni1 s cmH,0 lsifinne lactic
acidosis
v Y 4 4 ] 1 . .
- mstumymsven laeenloa Taen1sian1 dead space ventilation

nIedaaIuvod dead space ventilation / Tidal volume (Vp / Vr) Taedia1 Vp / Vr Yoy
[ a2 1 I a = Aa A v
1110.55-0.6 &% 0619 lsAewamnsanansannminele Iaslinnsuasveseimeaindh-
ponvnlealu 1 Uil (Minute volume) 110011 5-6 ansaeudi 1invz lifiilymuesnisna
k4
vosnsuen laven laa duiuludiheleailnaaisIdsedn PaCO, =35-45 mmHg w3

1 9 k4 v I
Tudiheniidenganuizeseszany PaCO, =50 mmHg noudusundunsesvniely
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9 9 4 I v
1.3 anunsoumunarmansvedtloa tluanuaivisalumsvensaisuy
pmadileauazildeseimasen Taog laain
[ a A 9 o’/’ .
- m3dalsuasvesmsermeani-esnainilealu 1 a5e (Tidal
Y ] o' U A A oy Y 2 a (% 9 QSJ‘ U . Y
volume) ¥09d1e Tin13dna1 5 &% / hmiindga 1 Alansu daiua tidal volume vofie
A 9 [l A ] k4 = A
andeuazrdunsearrereleld arsiialszuna 250-400 &
- M33aA1 Minute volume or Minute ventilation (Vg) lagnsia

a z S 9 A Y v A ' ] ISl
Ysmasaviiglvesn fanualu 1 wil fiheindeuvznduaiesdioniels luaisiial Ve
08N 5 AU 3D MIANI 12 aaTaUN ANd AU WineanuImsvielalune

o Yy Y 4 ) [ =1 3 Y o Y 1 A n ¥ A

anamdumsasuou lasen laananazsramedanimtunsald inldvdunsoala'ld n3o
alsinasaumelaeenlu 1w gunulivunedsdihededimsmelausaaziviiosnou i

9 d' 1 d' ]
NouNITHIUAT09¥ 811810

9 9 a 1 A ) YY a =\ o A I
1.4 anuniouaudale mvduasesi Ingianannunsea narnszilu

o ¥ v =2 o q YY1 2 4 yy o Yy 2 a v
guAT189INMIAsInIelaareaes 1 ldihemelusanld waludwsa Tanudesnis

) a 42 g v A 1o & a Yy VY P o q Y
1Foondnumnuaiu 1Wumqlinmsngunioesludusa msesure Indeyauniiie wiounald

' A 9 o ° YY1 = a o

M3vnas a3ennuiule i ligiheaaanunisatazaaisnnuianniiaad

= a

a w Y d‘ v \J d‘ \l =57 2
agmsinsandnvazdihefindenlumsnduniesrsmels iaed (gia
NATUIAAIA, 2549; Burns et al., 2000)
A A A o Y a ] ad

1. Tsansenssanmamliinannemsrieladumal Ay
2. Pa0,/FiO, > 150 %58 Sa0; >90 % lag'ldsu FiO, <0.4 uay

PEEP =5 cmHO,
3. szuums nafdeuilng TaglidesldsuenszquanuauTada nseldsulu

sunailos
4. §Andaa eunsolgnauldde azuuu Glagow coma score > 11 AZiWY

] o o [ I :/l =y
5. T85uensedulszeam wse ldsuiluasan use ldnasalagdsmsneana
A ] 1 d' d‘ FIA [ d' Y

vinpaldoAvgeAoiiios Taendihedsaunsolgnauldde
6. 3xaudluInalu ¥1NNI 8-10 NS/AA.
7. gUHUQNIINNY < 38-38.5 DIA BT

Y

8. 9n51mMsn1ele <35 A59YUN

9. Spontaneous tidal volume > 5 cc/kg.

10. Negative inspiratory force < - 20 @ - 25 cmH,0
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ad v A ] A @ A A A A ~
2. ImsvdunIosrlaviale (gile NATINAATIA, 2549; FUIA NBTAYYAT,
E)
4 a 1 Y
2545; gw1 1Asalas, 2548; Burns et al., 2000) n5Usziiuanundonvesdileninediu
2 ' )
s1aneuaziale daasuiinsnduasesienialy Taendnnisudidesnesnannuyle
A A 1 IR k4 d? a A a ~
mavveuAToIrIen1e 1y lasdireamisoniela laeanniiu (quid NesAyyes, 2545)
Aad ] A 7 A a A qs.:’ ]
Amsananurismraoszandaiimiriels ielsuiaslunmsmiela nSensansediall
9 o & v  Aamqg Y ' A ' o A
wiouiu s luilegiivu 135 15 lumsnauaiesriomela Al
. . I a [ 4 [
2.1 Conventional T-piece method 1Hu3TMsndunsesrevitalalaons
A 1 o Yy Y a AN v a
noanseerelaveniani Taelndihemelawaasiesndaunionsims lnanuai
9 Y 1 1 ] d'd 9 ; (=} o o 4
dvamsvosfiheriunesiemelanlanudwmuduas liimsnwensveulaoon lua vz
A 9 M A v W ¥y A ' @ 9 A
sulaglsnardusg 15-30 wnaauiums masesrioniels Tu 1-2 Juusnualnesgganal
d? A Yy . 1 1
WU 13 Inaasd 1l reriglanie T-piece aaoa 1-2 ¥W.IUAWIIDDDANDFIBYIY 1D
Yy 9 o ' Yy ' ) a ' A 1 Y A '
ponld donsszis linsddiheseudmnmnulyl nounvznganisnel udrneniosrie
A Y Y Y w A A Y = ) = =
mela msznundieasslgnaninnzivaunmiiesdt 99 6-8 41 Tueveszannsanniiigle
Y
% o d
188nnse  eamuI tazame (Esteban et al., 2002) lddnuwadusavesnsinmele lu
Y A 9 A A v
gihenunemsmeladumad 546 518 wudenlnsvitelaaleauie (spontaneous
v v v
breathing trial) Aswausniilomanzmiela’laes fovaz 60 wagwuinguinly T-piece
Y Yy 3 = A T Aq Y A ' K
aunsonaumelaladieaueuiiiga sosasunenguildiaosrenielalasdile
Y . . 1o Aq A 1
amnsomelaedldun (Spontaneous support ventilation) taznguiildniosrieniele
FroumanUaIU (Synchronized Intermittent Mandatory Ventilation: SIMV) 1Haunae
~
TRITNTI (o
. . . . | A
2.2 Synchronized Intermittent Mandatory Ventilation (SIMV) IJu25n13
' A ' VY A ' I o A ' Yo
neunsesrreniely Tagludesnoaniosriomeleesn umiduaiesrieielalieniins
\ A ) E v 2 A o Aoy
ooy TasinFosnruguitosasdilenels Idiewniiu wiesszsihimsnielaauinagsli
] d‘ A Y (% (% d' 1] U (% 09: A o
drunmasgthemelaesaduiumiessismels Avsandasimsiieleas 2-4 asyui u
o A gy oy ' v Ay ' o g ¢ A
az 2 A5 vledihedesmssienelidosas iaetiosnii 4 ase dihenielalaslimilos
sz 2 $1Tue Jeeusoneanesisriiela'ld
. . QA A [ 4 1
2.3 Pressure Support Ventilation (PSV) Hudimsnduniessioniolalag
' ' Y v
odendanmimeladnanldmsnlasunlasszaumsaedrvesndiiionazmnasunilag
o A \ A 9 9 ' o Y 4 A ¥
sgaveengauluiumamonszduldauesdiuniuqumsmiglaiinulaaiu e lila

H F4
Psmasmsmelanazeasimsmelanminzaudmsuyanatiu dihedesamnsonslaes
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9 A ' 9 ' A A 9 ' v A =<
Tdananalasaiosaziassamdiuilunenislaluvazninismelaviegradeilioauna
[ d‘ aa.l‘ Y tﬂ' = tﬂ' 1 Y [ 1 Q'
szaunae 1l ielimsmelasoniniosazngamsiassanszaunnuauzaoganadauzy
9 = Qg)/ ag dyal 1 I 9 @ A 9o 1 A
mimeladr lmidnase A5HdThewitudaruaudasimamelaes suiedihe lumilosau
Y Y
A111500A52AUVDY Pressure support 1afiay 2-4 4111 Tosas audesea 5-7 au.1i1 0619
Y 1 A I o v 1 1 Y
doo 2 3. Tag'lumilos Wludyanauenianunioneanesienislala
. . . I a ] 4 1l
2.4 Mandatory Minute Ventilation (MMV) Wluismsnduaiestsionivle

9 [ v v
Tagmsauniosrerelalitilsmasmamelalu 1 wiidesngandilienisez1d Tagld
9

[

v A o Y P Yy P Aoy Y o aa
I%JTJTJEJVITEJ%]L@Q LLﬁ%Lﬂi@ﬂﬁ]%ﬁ%N"Ill“lfﬂl%flﬂWjﬂ’lﬂﬁmiﬁ]l’lﬂu’t’)ﬂﬂfnﬂﬁﬁlll] @1%%31%3311?1“315

<] J @ 31 @ asxl
IMV uaz PSV 1l Aosaasea pressure support a4A513a2 2-3 wa.1i1 Tuaz 2 ATe aumiae
31 9 ] Y ) J ] 9
pressure support Yszanas 5-7 .11 lduiuediatios 2 %1 Tus eunsaneanesienisle 1
. o) . I a [ 4 [
2.5 Continuous Positive Airway Pressure (CPAP) 1u35msviguniossi
Y
. 1 o o 1<
vl Taslinsvielauuy Spontaneous breathing uasnszauussauiugulfiduuin fe
< v v v £ A 0
Wumsriely laslduseaulurasaanlvuniuaasanal ieaansiiauvesnsmeleag
[ Y
A1le hidesoanussgarielauin seau CPAP fdeuldlszanm 5-7 auaih dilhenelald
1 Y q‘; ] d‘ 1 9
9819108 2 %1 TuaTae limiles amnsnneaneeenla
' A ' = = v ) 9 =
msveunseseiels Taslimsmioums Bawanwanundouvesdihonasi
a oA L] A 1 1 ] ana Y Y A
nunlgialunsvduniesniele awnsnneanesienielasen uazsieFiadiloela i
=2 = v A [} A Y J I Yo A 9 a va 1 A
MIANEINEINUITMInauAT Tagliunnaitubgiivua nielduunlfiamsvdunsolag
1 A 1 9 a wva [} A 1 A 9
Wew1a MIvgunsoarevitel laeweruialdunnlfiiamsvdunios aunsovduniosla
<3 J v A 4 1 9 <
iSannmsaudulaninunnd (Kollef et al., 1997 8191u yayas Wauguns, 2544) iumsae
9 A 1 9 ] 9 A ] 4
52821701015 191n509%28M18 19 aan1IZUNINFOUA1I9910N1T 1A o111 1R
v 1 Y
Tagmnizod1eganisnoanorieniela laeglildnanu Funa ldnseinaadilens (Self -
Extubation) vi5otnavngiiamiah 1i1dina Taedile (Accidental Extubation) wu'ldsoeaz
1-22.5 (Kapadia, 2000; Yeh et al., 2004) Tunodilewiin wulins lanesenielaneriuiu
] % I~ ] ] 4 ] ] Aa a .
aruviaiurnannms luldnaunsestieneleedralilse@nsain (Atkins et al., 1997;
' 1 ] I o ] a
Baer, 1998) m3noanedienials Iaglilanwmuiumgmseinlidesmsfine msizea
~ a o LA ] <3 = = A =\ o @
Nmwnazinaduaeaedi e sy MR UveIrasaay UnsRnvIa healra Imsdidn

Y ' Y
wh ldgmsAadomiudiu viedreussauirligmadedia’la (Epstein, 1995; Pandey,

2002; Vassel et al., 1993)
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msaeanesavelelaslulasumi (Unplanned Extubation: UE)
a 4 . . ' 3|
s¥uoua (Richmond et al., 2004) THanuneued Unplanned Extubation 21 19
o A o Y a J ! nmy 4 a z
msnszihihldinamsvgaveserienieleoonlaslulawisunms 13 malasmsalaves
Y A A A v o o Ao ¥
dilensenanngiiame deanasaiy yud (Moons et al, 2004) NlHANUHNIBYDY
. ' I 1 1 1 o 1
Unplanned Extubation 1 1flumsneanesiemisleeennousmua Taediees nsenon
neremelvvennouimualusznindimineianezsgnimsqua 34 2 dnvazdoe
1 [ . A <
1. MsoeanesIeri1elaeenes (Self Extubation: SE) nuene dalan
7~ 1 ] a o U :/l n{’f <
awiigailszasnnazaeanesienielvesn laanavinaadilions e1eaclanie luaelen 18
4
(Richmond et al., 2004) Mm3neanexrenielresn Iaanasinaidiewsnaslanszii Sonn
Deliberate Self Extubation (Boulain, 1998)
2. MInoANDFIeNI8 19900 Iasgliatneg (Accidental Extubation: AE)
= A A g A o Y a 1 ] [l 9 a Y
vurens padsiugidmgildinaneanesieieleeen Tae'lildinasindie
. a 1 J 1 o
(Richmond et al.,, 2004) ®19nANNYAAINT 1@un wernanseunndluszrinemsi
Wanmsaeg ffesdilae (Boulain et al., 1998)
msneanerevitelelaelaldnauny (Unplanned Extubation: UE) Tumisinun
09/’ dy = 1 1 1 o n Y = Y g Y @
Asiivuete msneanetemeleeennousivua laelilamamsoums 13 114 2 dnvmy
4
Ao tannadilefsoonoTasale nie inalaggliame iinslevigalaedilelyldaa
<! ' Y o o o ' a v A A4 =2 A
n3eluszrinlimssnymennanazmsiiinansaee Taananngou Tuniivuieda Ay
I S A a
U 9199zIlU WeruIa LWNG HIBIA
[ [ n Y | PPN Y 1 9 Y A
m3ynoanorIenielelas lulanwmu Wumgmsainna lateslurediheminne
vofthenquadileniinildnesieniels (Birkett et al., 2005; Phoa et al., 2002) Tagiin1s
Ao 1 vAa oA I o ycu
5199011 Bvainvaieaudse minmsnuniunugiansa nnuiuddiaguaimnsqua
1 ' @ o & { @ a 4 J
diheluvedihenmin Tsduilunzdedimstiuiinnazsisaumsina UE iietlse Teanilums

Wannauae 11

A d .
atiamsaimsaeanateralalaelaildnauwy (Prevalence of Unplanned Extubation)

Q

msneanerevi1e e laelilda19uny (Unplanned Extubation: UE) fimssieau
A o 1 o . . 4 o U
damsel 13 Tasmwz Turedilaeniin (Intensive care unite: ICU) 1ifoa91n s waudihe

9
a ado 4 4 1 1 . a
Anganduiudeslfiniosrroniolregiosas 40-60 (Boulain et al., 1998) uagiilomaina
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ANZUNTNGOUA1Y NTAMTIFTIA 1A asniAa Unplanned Extubation (Pandey et al.,
2002; Whelan et al., 1994) AnuvaIna1eveIdns1msina UE nlasiean 13 luemsa I
M3ITBNUSAIIMINa UE fosas 2.1-15 (Richmond et al., 2004; Tominaga et al., 1995)
IndiAeanulunidglsUnudasimaine UE Sevaz 42-15.9 (Chevron et al, 1998; De
J .
lassence et al., 2002) Tuoomas@elinissienulag wesinauazaae (Birkett et al., 2004)
Y
wimsdsgianisainisiia UE daua a.e. 1995-2002 wusnsinisiia UE fouay 1.06-4.86
1 = a2 A va J Y 9 v o a = a =1
drulunithoFelinssienugianisal Naouduanaieny Tasduide s1gas1sziie
a J [ [ a o w .
dan Tuaz1dnTu nudasimsina UE $evay 1-13, 1.1, 8.7, 22.5 auad1eu (Kapadia et al.,
2000: Krayem et al., 2006: Phoa et al., 2002: Yeh, 2004) ludauilszinelne Gnissieau
Y = (4% (% = 1 Y v
13 TasmsAnyives Hoa sz iauissuinazans (2539) An1lunquuediloniin
o 1 (B [] vAa o a
Tsanenuaywiasnsaisiuau 471 aunlavesioniols nuiliglianisaimsina UE Soway 4.9
Aoudelndifesnulunideminuezglsl Tudwvesnguiiheminidessumssnulumoe
Y % va S 9 9 [ = Aaa 4
Airealywuglian1salNAsuI1Nge d9AndeINUNMIIANEIVEY 1TH ATNINdIaTAY
= Y % a A Y d' (B 1
(2536) Anw luviedtsorgsnssualay Tsaneniasnsua gihenlavesienels 110 319
= vAa 4 [ ] [ o a
wunigiamssivesmsneanesivielanouimua d93oeay 21.5  MIANEIUBIALTNIA-
= J = 9 d' (B 1 o Y @
Ysmanazauy (2548) Anwigirenlanesiemelasiuiu 446 518 Tunedireniinuwun
[ 4 [ a 1 { 1 4 ]
Aaonssy Tsanenuagudsals wuoasimsina UE Sesay 2.6 veediehldinsesrienioly
b
MIHUA
[ Y] 4 @ a 1
NMITNUNIUITTUNTTY NURMIANBIDIANUFUANUTVo WA UMTINA UE WU
Tifianuduiussu aulvany mese unnd1 mevde ludadiu 2.1 (Toa 1awe-
IAUITTUWATANE, 2539; Herold et al., 2006; Moons et al., 2004) Gludaummmq MIANH
draulvgnunerglulinademsina UE edrelitisdiat (Herold et al., 2006; Moons et al.,
1 v [ 1 vAa 4 1 v
2004) Tunquiileeigsnssunazfasnssy wuhiligliamssives UE lunguiihesigsnssy
1w 4 Y = = =\
WINNNAAENITY d0ANARINUNIANEIVRY Yurazamz (Moons et al., 2004) 1/e1ineun1s
Y [
e UE  luwediheninergsnssunazfihemindasnssy souieiumungndu - Tusag
@ a qu/ [ I 1 Y] 3 a I
3 ipeu wudasIMana UE 26 a59 Tudihe 23 auidludiheninergsnssy wo 15 a5 Aaiy
9 Y v W qﬂ// a I F Y o Aa <
Jovaz 57.6 lugiheviindasnssy wu 10 a39 Aalusesas 30.4 deAAdoINUANNAAITY
yoq A uAe tazame (Kapadia et al, 2000) AwuNsssumavesilefasnssuiinig

= A 1 1 1 LY =\ A 1 1 1 @ Y =}
miﬂiJﬂ'liLWEﬂf’f‘ﬂE]G]f’JﬂW181%?!61!?1159“@]@ LL@Z&J’JNLLWH‘VIﬂgﬂﬂﬂﬂﬂ‘]ﬂﬂﬂ'lﬁlbli]iﬁlilﬂ‘ﬂ @ﬂ:]sm

amzlsanselimaiuihefitfesnit (Tindol et al., 1994; Whelan et al., 1994) ludugile
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n Yy [ 1 A A A <

91930353 M lAw3sunisldnereniels iosmnanmasslsaninadsunlassiag)

a = a Aa A A a A Y o YA o o 9
A tazinianuralnanselnesanimvesoanieale Mluiduauiulunisley
11399958118 19Ne1711UA (Phoa et al., 2002) i Tomanazina UE wagazunsngou

v k4 v

mnan1d ieamsanyudednIdnadaudanu wo UE Tudihefdasnssuunnniiergsnssy
(Richmond et al., 2004)

v = 4

=2 2K o Bld' A T A a
msAnIdednyazyes UE awnsouenngudndni1d 2 nguie nguiiianmisnon
v ] @ ' I o { 1 J .
negenele Tagaadihadludnszi wienswwnzasioson 3un31 Self Extubation 1130
Deliberate Self Extubation uazdnnquiie mananisneanederielaluszrinedinms
o % = U d‘ 9J a 42’ A = [ .
WA NMINIADNT T TuszHImanasudunadIu Tasgiiamie (59091 Accidental
. £ = A 09/’ o 1 vAa 4 .
Extubation #ailunaidedofi)iens2 anvae ludiuvesgiiansaives Self Extubation
WU H51eusaTINIIAe Afevaz 3 -11 (Coppolo et al., 1990; Richmond et al., 2004;
. v 4 . . ' °
Tominaga et al., 1995) ttaz 9UANIUVDI Accidental Extubation iimsseauBaeudid
{y . . .
N3ooay 0.68-2.47 (Carrion et al., 2000; Chaterjee et al., 2004; Epstein et al., 2000;
Kapadia et al., 2000) ilow/ssuifisudaaiuseninansing Self Extubation uag Accidental
. 1 A 4 . v . .
Extubation Wu11 4giidin1aal ¥09 Self extubation 110171 Accidental extubation Uszum
J (54 @ « g
4-5 1M1 (UDA MBS INUITIUULASAME, 2539; Betbese et al., 1998; Christie et al., 1996;
Richmond et al., 2004; Tominaga et al., 1995)
(% 1 1 1 9 = = a Y =4 d'
Menasmineanedeiely laglulanumy TmsAnuaaawdile dananaiuun
[ a a =S 9 1 AA B A 913 9
menasmiine UE msinanaidoasdilionsdia dawanamuinylanslaeasaag lagdon
1 A [ o Yo <3 9 Aov v
na1fe walagass aeraoaay 01eazszuumelalasuuany uaz Tagdeu Nduiusod
1 tﬂ' [ 1] QJ [ ] oy o 1 a tﬂy L!' =) 1 %
aptiloanu 1wy manavildnesremelad v lilgmsaadenloauaziinanodnsing
3 < <3| oy a <} U l A A ' J [
mogaaiy iudu ifumsduauanuauelnudas imadeliilszaesnlumsine werua
S 1 4' [ 1 1 1 9 o R KR
misiduswlumsquariiotlossumsmsoeanesieniels Taeglu'ldnawmy tazfiisdma

AnuuMeraamsnoanosieritele Taeluld 1wy ae'lll

d' v \J ' Y
manmuNMenaInnmsaeaneremalolaglalanmy (Consequences of
Unplanned Extubation)

Tasn2 ldmsasanesieriiela Tasli'ld1eunuil Tomananinzunindoudidooas
3-16 (Coppolo et al., 1990; Listello et al., 1994; Whelan et al., 1994) M3AANT00ANDEFY

mielalaglulaauny manamaiunine e Tasnsinonaonay (Atkinss et al., 1997:
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De lassence et al., 2002; Vassal et al., 1993) uaznsznuaeaszuvdulusiane 1dun szuu
= a o Y a d' [ a o‘ A a [ a
My ImaneuTlara Mldnanislasundas anuduTlaninaadiag wsomnanuaulanie
d? % 9y Aa (% dyo/ = d‘ (% [} 1 9Y v dy
gaiu W luduAadaniag (Mort, 1998) uenandifalinaiamuuinienas aunsndangu 1dail
Y v v
1) manavinlaneriemslad 2) nzunindeuinaiunasna tag 3) MUIIUNSTNEN

Tunedihewin/ Srwautuueulsameiua/ mldselumssny dasmsas

Y
1. m3lanesienielad (Reintubation: RI) daulnajnuidihelinnznses
Y
ponFIU (Aan1zsTuuTie ladumal ihanmimendeasudunnzialene uaviirladu
Aavarz e (Boulain et al., 1998; Coppolo et al., 1990; Phoa et al., 2002) TAgNUI1OATINT
a I ' 091 PR AR ] . v ' 9y
nams laneseigleg Tugilenamerienelaoenies (Self Extubation) 0giz1ii19308
a2 20-40 (Chevron et al., 1998; Coppolo & May, 1990; Kapadia et al., 2000) LLaﬂué’ﬂwﬁ
imsoeanesronielaiing lnogiiamg (Accidental — Extubation) ged3oony 57-88
(Atkinss et al., 1997; Betbese et al., 1998; Chevron et al., 1998; Carrion et al., 2000;
Vassal et al., 1993; Whelan et al., 1994) 1flos0ndaulngjina laadmtiiNvioserinems
0o A 1 Y 1 = 1 d‘ 1 =} w 1T 1 2’ v A
Mnanssuae Taediheds lulinmsvduaiesriemels imsnauinldnesienelad Wud
q'J 1 a PRl d' Yo [} d‘ ] = v (B

molu 24 ¥2Tue daunaiia UE Tudihenldsumanduniosieriele inmsnavinldne
(] :I 9 = 2 (B [] g’ . . 1 9 o
Frovelad1tios 1INMIANEINDIBATING lanesionielad (Reintubation) ABUUINA
Measosay 15.6-40 (Betbese et al., 1998; Chevron et al., 1998; Coppolo & May, 1990;
Kapadia et al., 2000) ttioeaingthediulngjegluszninamsnduniowsienels uag 1l
purlfialumsnduniostieriels s ldgmsoeanesienielalas lularunuld
(Betbese et al., 1998; Ely et al., 1996; Epstein, 2002; Esterban et al.,1999; Razek et al.,
2000)

A A = 9 (] (] g} dy K% Y Y

N3 UININNNABINTNS laNoFIen1e 951 YupdiUANNADINITVBINIS 14

A ' o A o 1 ] g} [ (] A | v v oA
insoereielanazilateiazinenslanesremeledrde ludlufiuide uanuingua
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MIN 1 LTAIMITUAUVIYANF1UVBYAdlaANIToOUNE

Database Keyword Limited | Number | Number
criteria of of
research | relevant
research™
PubMed -Unplanned Extubation Abstract 59 13
- Accidental Extubation and full 118 1
- Self extubation text 98 2
- Guidelines and Unplanned 0 0
Extubation
Mabhidol - Unplanned Extubation Abstract 79 3
university - Accidental Extubation and full 122 0
Journal@Ovid | - Self Extubation text 117 1
- Guidelines and Unplanned 0 0
Extubation
Scopus - Unplanned Extubation Abstract 77 3
- Accidental Extubation and full 116 1
- Self Extubation text 149 1
- Guidelines and Unplanned 4 0
Extubation
Blackwell - Unplanned Extubation Abstract 57 1
Synergy - Accidental Extubation and full 25 0
- Self Extubation text 5 0
- Guidelines and Unplanned 0 0
Extubation
ScienceDirect | - Unplanned Extubation Abstract 14 1
- Accidental Extubation and full 23 0
- Self Extubation text 21 0
- Guidelines and Unplanned 0 0
Extubation
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Database Keyword Limited | Number | Number
@9) criteria of of
research | relevant
research™®
ESBCOhost - Unplanned Extubation Abstract 31 0
(CINAHL) - Accidental Extubation and full 23 0
- Self Extubation text 12 0
- Guidelines and Unplanned 0 0
Extubation
MDconsult - Unplanned Extubation Abstract 83 0
- Accidental Extubation and full 263 0
- Self Extubation text 314 0
- Guidelines and Unplanned 41 0
Extubation
SpringerLink | - Unplanned Extubation Abstract 50 0
- Accidental Extubation and full 103 0
- Self Extubation text 246 0
- Guidelines and Unplanned 30 0
Extubation
Mabhidol - Unplanned Extubation Abstract 1 0
University - Accidental Extubation and full 0 0
Mulinet - Self Extubation text 1 0
- Guidelines and Unplanned 0 0
Extubation
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9 A A

Ay Y A 9 A 9 ] 3 a A a
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1.1 MMZAsLFUNITAE (agitation)

Aav z dyd Av A = o v I v A

MINUNIUITY TuATIH BUITeNITzYd nznszdunszae Wuiladen
v o Jo 1 1 n v o Awv A o = a I
Funusnu maasanesienielalaslildnawmy $1uu 12 Tu 16 dsenihundawn Aadlu
$ouay 75 (Level B: Atkins et al,, 1997, Ayman et al., 2006; Chevron et al., 1998; Christie
et al., 1996; Jaber et al., 2005; Maguire et al., 1994; Level C: Hon TS IAUITTUIAZANL .,
2548; Balon, 2001; Boulain et al., 1998; Herold, 2006; Woods et al., 2004; Yeh et al, 2004)
Q ] I I {o o { o 1 1 [
F901Msnszdunszde  (Agitate) (Huaungidwgilddiedsviesienelieen  (Self
extubation: SE) %30ad18a199 (Invasive catheter) #1141 umssnumaziiligmsidedia
18 (Atkins et al., 1997; Jaber et al., 2005) ©1MsnszdUNszd1e (agitate) Fnwulunedihe
AngA Dedeoaz 70 -80 (Jacobi et al., 2002; Sessler et al., 1992) uazwulu gihenldinToe
vl $ovaz 16 (Woods et al., 2004) drulvajwulu mamo Sooaz 50-65 o1eman 40 — 76 1)
(Jaber et al., 2005; Woods et al., 2004) 91AMIANEINFUINNLUDIMINTLAFUNTL A TULEUN
91gINTIN WINA UNUNFAENTIN DINNUNedIAY (p <.001) (Atkins et al., 1997; Jaber et al.,
2005)

1.2 adesmfusiznsedunszaie

1% ~ Y Y a o 1 d? z k) a

PJaveetszmsnnszqulding nznssdunszaouInUu MIATUNNTTAINNN
1 a Q' 9 Y qﬂjl [ F d‘d [ 1
51Me Ialadaunadensoudt)ie souMenszUIUMITNEIMeINagiheninznszdunszae
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g3 a15znsal HAMSANE / 102
a ¢ dou
121 anznaeendautazmsvaulasenlyana
2 2
1NAITNUNIUNIUITEIUAITAAYIASIHNUINNIIZVIADONFIAULAL
s s o o ' 3 .
asvoulaoenledns agildlinnznszdunszdiegunssin’la (Level B:  Atkins et al.,
1 1Y v Y 4 L
1997; Level C: Woods et al., 2004) WuNszauanuaumyasueu lasen lod lunea
o W [ v 4 o 4 1
(PaCO,) innwudian Tagszauanuaumymsuou lason loaluden  (PaCO,) Niif
1 A Y 1 = a a = [ A~
11N 50 cmH,0 %391108n7120 cmH,0 ueadnIANNHaLlnAvRINITHan)dsumY lol
M o o < ' ' A a A 9 ° Y o
MsnveImsasueulaean lud szdinanolSuiaesngiauluasaanaidie irliedeay
1 1 3 1 a [ 4 o = {
a199 luseme Tasmmzaves #iinnu haedsuamsasven laeen ladnuasuuasll
o Iy v Y A a % [ 1 3 S
Mmnumssvjananas (Bray et al, 2004) iNanneduau uagnszdunszaly 3IuNNa
v Y
daaiunNudoIMIeensaU (Fi0,) Tusramemudu uagiin PaO,/ FiO, < 200 mmHg
= A a Y 9 = 3 A o Y a
uarasnamsuanilasueandgiau ldties In1zlunsalunszumaon ausii e 1ns
[ 1 = a =3 d ~ 9 [ 9 1
nIzdunIzaIogULTI TnMsniuquatetanad inamsasgUnisinie s lumssnu 14 wu
J 1 Y A Y g’ A 1 [~ 9
noxeniely a1ele1ring wieaelviunaeuazeiaie Wuau
1.2.2 m3fae lunszuaaauaz s v
Y v
msaarelunszumaeauaznsilld wuldfevas 76 voudilreniiniig
o (] 1 a dy A A Y I o o 9 Y a o
nizdunszaenszaenazmsaade lunszumaoa msi 14 fuiltenszduldinanmsnsedu
9
aszaneunuulad (Level B: Atkins et al, 1997; Jaber et al, 2005) 91AA1TNUNIU
Y Y
155UNITNATIHNDI agnszdunsyate Tudihoununegsnssunnniusuniasns sy
. Y] I 1 I 1
(Jaber et al., 2005; Maguire et al., 1994) duiilumauon giheununergsnisu Imsinuile
Y
é’aa‘ﬂﬂgmmﬂiiﬂ@m% wazil 19 WnnNuRunFasns sy (Kapadia, 2005)
1.2.3 anuvda (Pain)
<3 . I 4 9 (] =&
ANUAVIA (Pain)  TUANUNNINTNIUYRIHT Y dIUNTINIINA1IZV015A
Wy M3l Usnamthennleasaay msllaunarida 1Ten1ulIaAMIIaaMS
[ 1 [ 3 o a
a9 195 msziaea lamelnernis seilaesiy mawzdea fudu fneliinaninw
3 4 [l @ a 1 1 o
Rutha adnanunninsu ldaueds wagnganda diheliaunsovenszaunnuguiss
< a < o 1 { [ '
yoennuIvhansensldszdunnusviaaii ldein Tasmwizdihenldnesieniele
(Braye et al., 2004; Listello & Sessler, 1994; Slomka et al., 2000) AMTNUNINNUIVE T
Qﬂjl dy ] I~4 ] [} ] I~}
asetinu anudvihannnzvedlsa anuliguauiennmsldnesieniels madvie
v 9 [ )
MNMIgaaNrzLpenis milsuaunTeerioniel luminzay Imsaeduniesrioniel

ilgaznsedunszaio uazia Self Extubation 1@ (Level C: Yeh et al., 2004; Level
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a o a v A Y |
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U o 1 <} 09/’
D: Kollef, 1998) dthevzudaseimsnszdunszeate dniuwaainnuiauiia ¥ioueass
] o @ < @ a 3
wou linay waludwsy anuauTaiageiuld (Yagan et al., 2000; Braye et al., 2004)
1.2.4. mvesszavveallsauluasn (BUN) @
k4 v
A1 BUN Aatlnanuludihelanedeunduniossss uaasdennzveadons 91n
1 Y
Tasha1ddesas uazeranuludihen lasuTUsauiteanull vienzaai snmsdny
09.: J ' @ N a v o Jo o '
Asetinu szavveeTdsauluden (BUN) #idalnd azduiusnumsnszdunszais au
1 li/gmsiia UE 18 (Level B: Atkins et al., 1997; Level C: Boulain et al., 1998)
| =) U
1.2.5 anuliaugaveunaens
] A 1A o Y a [ ! Y
anuluaugaveundons inaiiliinanznszdunszaisla aannisnunau
1 a A 1aa a A a = Ao =)
sunssunuN Usnaveundonsidandlunszumaon Tasmmzliuna ladonidimio
a o < 1 ~ o 1
ganu ) TnunmFeudr uunibFouge Wuauna lddihetinngnsedunszdie 1 (Level B:
Jaber et al., 2005)
1.2.6 dunadenlugiune
A 9 "y (= o 1 Y = A o w o Y Y
aanadou liduas ns liliauluaseunsiedlnds lnanveusine ilidilae

[ o a [ A
dnnan ﬁmsumwgﬂmﬂ (Barr & Donner, 1995) msgﬂﬂizé’juﬁmmﬂu"lﬂ (Sensory

Qoo

A 1 ] = @ o Y @ (= 9 Y
overload) nuaslWiainegaasanal idesds ilnlimsueunau bifisane nszduld

[V 4 9y

9 a o ' o o A Y Ay 1y W Yo
dihelieinisnszdunsedrsduiusnudawadoui hiduaouaznis lildsudeyanin
dmihndineades sldinanmsdsiesienelaIaedilie (SE) (Level D: Kollef, 1998)
1.2.7 msligansagemsyanalalng
[] A A Y a 9 a [ =\
M35 hasadedsnioyanelalng a51ennudanieaa naznuaioa
(Anxiety and Stress) uaziililgnnznszdunszaie Tdnudihenldnesieniels :inms
av g dy ' 91 A a = o 1 dgl =
nunuauIteluaseiinu dilhediine UE  Tnznsedunszaisniniu uazliaig
Aeniudums liaunsodeans1adnd (Level B: Maguire et al.,1994; Level C: Herold,
2006; Yeh et al., 2004; Level D: Kollef, 1998) wui1 giaelinnuiannsianemssnuay
] [ v J [ ] ] [
pimsvedlsn mslildsudeya lunswgalszasavesnmsldnesienels mslusensums
lanesreniela (Level C: Herold, 2006; Level D: Kollef, 1998) n15%319083910015%1
Y v
Waamsvesassludiheinga uazdile liaunsonruguaeaieg ladisaues (Barr &
k4
Donner, 1995) #hldinanmsasnesienieleeenld uenviniinis liamisonane 1don

iioaunnms lanesneniele ilddiheya Tasmsviuiin ualifides (Braye et al.,
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1 42
2004)  dannzawnani filddihedan lidasade anle dilevzidntondnuanis
1 Y a 4 [ Y] 4 a 4 a @ o Y ] [ Yo
na”l,mﬂﬂmmnﬂmmmu (AMINT IunTlszans, 2535) IanN9Ia i lduen luvay a5y

@ ] ] a U '3 a
msnneu liieane (Fraser et al., 2001) IAARNBOUAN ﬁmmmwgﬂm@ ANDANY
Y =\ o ! = 1 [] Y dy = v o Y Y =\
"ewas innznsedunseaouarasetionielala  wenvniinnuaseadaii 1 @ﬂ’;sm
@ 9 ] 9) 9 A A A 9 I
21M3 W ludusa dranes siesoa daeasenlunszmize s anudumulinaaa
AU (Braye et al., 2004)

1.2.8 mM3nsanereviglanlaudlszans,mn

A

= 1 [} I as = Y o ] 1 [} (] ~ A
ﬂ’li@]i\?'ﬂﬂﬂf?ﬂﬂTﬂiﬂLﬂuﬂﬁﬂ’liﬁiQ!WE]GI,TWI'llﬂ’iu\?ellﬂ\ﬂ/]ﬂﬂfjﬂﬂ'lﬂclﬂﬂgﬂ\?ﬂ UATIND

o
Ay A A

L (% 1 1 ] ~ ]
Yz Towi lumssayl 919015 NUNIUNUITeNREIT09 NUIN1TASINerIevelah 1T
a A I [ { o a [ o L&Y ] 1
Uszaniom Wuiladeninliine UE uazlianuduiusiumsnsedunszaie (Level B:
Maguire et al., 1994; Richmond et al., 2004; Level C: Boulain et al., 1998; Herold et al.,
2006; Level D: Kollef, 1998) Ailhenldanesienielanazina UE sinlinngdudunay
[ 1 ) 1 =1 1 1 1 w (= a =< 1 1
nizdunszate  awh ldgmsdeesienels saudululimsdsziiiunmsaianesieniely
1 A Aa v o Jdo 1 1 [ {0 o o ] .
pg iz AnTam duiusnumsnlasumiasanesieniglaniuiuilszdmniu (Routine
ad = 1 1 A 1= a A 9 g = 1 1 Aa
care) A5Msa3anesIenielan lildsz@ninm anaanuiuaziinyzmsasaerionielaia
Yy 9 Ay ' o v Y o1 Yy 9 Ay ~
youdmingaua TagnuinsaallsunsumsInanuiunneiuiatazninngdgua lagl
[ d‘ P d‘ [ 1 Y Aaa = 1 ] d‘d
msdsulasunszurumsquagihenlanesienisla Tagniudsmnsanesienialani
Usz@nsnm wuluna UE anasedlaliiedian (p <.05) (Richmond et al., 2004)
o = J ] I a 3 dy PR A
Tagi 11 msasaneseely iWufvnssumanennaduiugiy lumsquadihen
(B [ o I o [ 4 1 [ 1Y
ldnerroniela dostuiudszdmniulasmslasumilasanesieniels Tagldiaa
4 { Y] g’ 1 ] [} ]
ginsal wiemil Mmileaazansanuild anesremelanulundhvesdihe Taell Cuff
[ = 1 Jya o a o oA A 3 ~ A
pressure Flunmsasane ldaanuusnavasaan ludwrusnmnzay e lanamunmilila
1 1 a A = di ~ 3} A 2’ 1 (%
vorevigle UTnahnuTe ayn Imsdeurge vawanmslentimiorhaty SNy M3
= Ay ] KR a o o Y A 1 = 09/’ =
U Cuff pressure NN w hisnsadadadumisnasaanla aenTesrioneladed I

Y

o 1 A 9 1y 2 = 31 o o Y a = < Y a 1 '
‘141?]1’8']@11!@'18 NIVNDYBYVNIUAGIVUNUINUN “Vl'll‘l’i!ﬂmliiﬂ\‘] %ugﬂuﬁuwﬂmﬂwama

A

1 ) ¥ A 9 1 a o A 9

wieladeunganoutiviuald iwedielouss luszuinamsndnazuads msnaoudie

U 4 ' { ' [ { (a va o ) @
Aihevuauies vieluszninmaasumilaiesiemelandfiadulszdimniu ns

= 1 1 d‘ ] a a a' 1 19 Y =S
asanoserite el varwdull eramuanuluguauenndilae dilhelinnng

o oA E gy 2 A A & = & A

nszdunszarmnuIu fiheau iwelinsndenlvinazdsssameniossioniely (Excess

weight and traction by ventilator or turn position ) ®19%11¥IAAM IO UMM IVB D
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[ 1 1 1 I ..
¥ren1e1e w?eﬂﬂaﬂﬁmamamﬂ%@aﬂm Hudu (Grap et al., 1995; Pesiri et al., 1990)
A A Y v A =2 1 1 1 ] [l 1 Y Aa <3 1
Fefdoanseniin Ao MInsanetiomeliedislasans uag hindsneldinannuivie $e
asmstianuazeinvesin uaz line liinaduasienermiissenihn (Levy & Griego,
1993) azae Naedumianesienielainei (Fixation) laeesfidse@nsnm
1.2.9  msynaagile (Restraints)
1 0 [ v <3| @ a

msunoafile gniunldnuleslu 1cu Wumsilesiumsiia UE nSemsasee
1 {o o [ 1 { o 1
a1 NsuilulumsSne (Happ et al., 2004) Tudihenimsnszdunszdis mmnmanuniu

Ao =2 3 dy 1 Y = ~ ' o 9Jq 9 = 91 = am A

audelumsfnagell wud Weamsanun iadvayuldldmsyndadihoiionsibe,

o a { a A U I a
lumsflosnumsiia UE ffidszd@nsam Tasmsungadieorndumsnszquldinaniog

9
nsgdunszaie nazih g UE wnduld (Level B; Atkins et al., 1997; Chervon et al.,
. 5] [
1998; Maguire et al., 1996; Level C : Uos ¥ INUITINUQSANL, 2548; Balon, 2001;
4
' 1 @ v o do a

Level D: Kollef, 1998) uonainiinuii ﬂﬁgdlﬂﬁﬂli\l}ﬂjEJEJx‘IfIﬂﬂiJﬁiJWHﬁﬂ‘Uﬂﬁlﬂ@ Self

=

Extubation: SE (p <.05) tazwu SE winni13evaz 80 ilefileisugnynda (Whelan et al.,

QU

= ] YY1 A o ! . 2 2 & A o o Ao
1994) ﬂ'lilﬂﬂfl@i]gﬂﬁgﬂutlﬂQﬂ?ﬂﬂﬂﬂW?%ﬂigﬁUﬂigﬁﬁl (agltate) HINUU i]\‘llﬂuﬁﬂﬁ'l WUNN

o

Y

F4

1fifia UE (Carrion et al., 2000) wsiznziiu d1diheliniznszdunszdis aasneiew
a i o o . .
nnsanldsouneulumaidenldmsgndaiios uilu (Maccioli et al., 2003) W3 1ZNTHNDN

[l 1 [ a a a [
iesed1uden liansotlosdumaina UE 14 nazadsiiorsandiusiesssu imsnmaiu

vy
1AABAIY

1.2.10 mslasvenszivilszanuazeudihalimasne

Yo o Y (= [
ﬂ']'illﬂi‘]_lfﬂﬁ3QﬂﬂﬁgﬁT%LLagﬂnlﬂﬂflﬂqﬂl’WfNW@ 1uﬂ1iiﬂy1stazﬂ’JUﬂuﬂ13$

=

Y] [ I~ Y] A o Y a Ay A A 9 = 09.:’
NILAUNITHY L‘]Ju‘ﬂi]i]il‘ﬁu ‘V]‘ﬂﬂﬁlﬂﬂ UE ﬁnﬂfﬂi‘ﬂ‘ﬂ‘1/]'31!\111!’3i]ﬁl‘VlLﬂEJ’J"UfNGluﬂTiﬁﬂH1ﬂi\1
dy " Y [ A [ ] = [ 1 Yo @

1 W‘U’n@ﬂmﬁauiwmﬂﬁmaﬂnﬂmﬂ% waziinneznszdunszane lasueszivlszamuas

Y, AN 1A 3]
gunan laiiieane (Level B; Chervon et al., 1998; Moons et al., 2004: Level C: 1a# 191-
PLINUITIUMALAE., 2548; Ayman et al., 2006; Balon, 2001; Boulain, 1998; Level D:
Kollef, 1998; Winlow, 1996) #imsd15aamsldenseivisean (sedative drugs) lu

o Aa 1 91 Yo o v A Y v Y [ o
aANIFAUUINT WUN Q“IJ’JElllﬂiﬂ81§$Qﬂﬂi$ﬁ1ﬂ1u5$ﬂﬂﬂu@Elﬂ’ﬂ'if]ilag 70 Lﬂummumﬂ
s 7 2 o a v o Y A A ~
uaﬂmmﬁamauﬂ RRLIFIGE] fﬁi'JiW\HJlIﬂ"l'iclflfﬂ"l'i25\1‘]J‘]J5$E‘T"I‘VILLﬁ%EJ"ILLﬂ‘]J’JﬂVILWENWE’JLWEN

$ouaz 62 (Hansen-Flaschen, 1991)
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fheifa UE daulnafiermsnssdunseais saufumslmasy bidisane dau
Inajiia Self Extubation: SE f¥esaz 75 wunfiheliszaumssviaagaaz 1d5uesziu
Uszamlussauteonifinag 1850 daudilefiifa Accidental extubation: AE 1iimssus
adatos nagldsunszivlszamluszaug (Moons et al., 2004) M 1zaziiums 19ense iy
Uszami lfidssansam Sadudihefifianuduiae ud W8S umsdsaiiuanuthauas

o

a [ 1 4 % o o o a
eussmihaenanszquldinaniznszdunsedionniiu Falinnuduiustumsine UE 14

1.3 mslaneremelamaihn
(B [} I [ 1 [l 3 i o @ d v a
msldnesremelanethn iuilededudihednedrils Aduiusiumsina UE
Av A A 9 1 [l ] =] Y] Y] J v a
INNMINUNIUNUIVENNEIVOY WUINT lanesierielaniatn Hanudunusiunsne
UE (Level B: Chevron et al., 1998; Level C: Boulain et al., 1998; Tindol et al., 1994; Yeh
1 { (B ] 1 [} LY ), (B []
et al., 2004) ilenldnerroniely dauluguundinaenlsisnmsldvesenelanialn
WINNTIINIAY NN IS TanoIen1sTan199yn Unar@enInnINdedan1soniaunIII
% =1 a dy 1 9 a 1 d' [ 1
lanta auervgnauuaziimsaaeluseme'’la nsina UE Tunguilavesiomelanisihn
= 1 ] Y squ % I~ 1 1 = A R A 7
vzimIngaveanesleritala Tasgielsauauiuaiulvg uazenlinmiens vise gy
Y Y
Touse wenantiornna AMINANALUAIA TMTAITIveInesreriele Srudulining
asydunszane Imsasanetrevielain lutilseaniom sldinamsine UE #adesas 87

[

a . [ [ I~ U W 2 { a
i@ Self Extubation M3 lanaxieelanaihndailuilaseniianiiliine UE

T \l \l d‘ \l L%
1.4 mslaneyealag iy mavigunsesrgvingloaiin
=< z dy 1 [ 1 d‘ A A T
MnMsnunIutazany luaseall nu mslanesrevielanerduiu visinisven
A (] "9 I o o A w v Jdo a
in509178v18 laa1 Wuiladendunusnunsine UE (Level B: Moons et al., 2004: Level
C: Balon, 2001: Herold et al., 2006: Level D: Kollef, 1998) tijofjilrednansldiniossis
I o a (B [ 4 [
wigludlunainu Ml lemafanzunsndeusnms lanesienislavaz laseare
g va 4 a =\ ) wvAa d a 9 A [
el sauiiegiianisainising UE imsdisiegiianisaline UE Tumslaniesrieriials

Y @ ' ' 1 {q 1 1 IS <3| Y { { o
100 JunlSeuiiensu ICU a1 nundihenldnemeluiunannu ifuiledadeeiozii

e

1fifia UE 14 (Little & Colleagues, 1990) saunufileniinznszdunszdis ualinssus

an = 9 "W Yo % Y [] 1 QIQ' ] d' 1 =1 T 9
aaa  aualaes Tuldsumsud lunnznszdunszais Tuldsungunisariels Tnsardn
Tunisneaneiemela Mlvina SE 18 Taswumsiszdiumsvaunsossieriielason

] < ~ a ua ] A ] o < ~ a =
9819 590137 Tastuuliiamsndunsesieriigle (protocol) tagiauilunuanImaw
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ansaanszezna lanerisrieleas uazaamsina UE 1@ (Betbese et al., 1998; Level

D: Kollef, 1998)

1.5 M3z Iamenia UE
~ vAa a = ] [} I [ LA Aow o Jo

msulseianaine UE tagneeuazhaorieniels duiladenianduiusionms
a aov = 09.:} dy 1 Y d‘d vAa a v a
i UE minmsnuniuaudselumsdnyiasainun gihenilsesamena UE dnina UE
Y
o 9. . . . .
#1'1¢on (Level B: Christie et al., 1996; Maguire et al., 1996; Level C: Boulain et al.,

' v Y = o ' a o g = wa 2 1
1998) 5’33Jﬂ°lJEJ,‘]J'JEJiJﬂTJZﬂigﬁ'ﬂﬂiﬁﬁ'lﬁllmgfl@]ﬂﬂ\?’lﬁ HUHDNIINU ﬂ153J1J5$’)¢]W81813Ji]3ﬂ\11/19

¥ev1ele vTemsimezaaerieniely uielinganssudesremsideaues uazms

v 9

Sudaanlasunilas iTemanansasnesienislaesla (Self Extubation) (Frezza et al.,

2000)

[ -4

@ { ' < @ 1 A [ @ 1 1
Pavennaruwdrdnedu fuilateaiudile dianuduiusiunisnoanoesie

4
melavesaenielalae i ldnaunu (Unplanned  Extubation) wuenvniideliiladediu

]
A o w IS)

! & Y o W v o Jdo a @ J
Pmihideua suiluilvdendaguazianuduiusiumsina UE asil

v Y Y d‘ Y
11 Hademunvviggua

Yy 9 A o v A v J

v 9 { | [ % { @ @ a
Padeaudminngaua iuiladendrdgdnidsznmanils Aanuduiusiunsna

9

Y 4 v
Unplanned Extubation 91nm3inumiuaiuidelumsanyiniail ldimswilede 2 dsemsn

o w 4 1

P v o Y Y Ay ¥ o Y
ﬁWﬂﬂJLLaZLﬂﬂ’JﬂJ@QﬂUL%WWHTWQ@,LW "lmm 1) mmguazvmmmiauammmua inay 2)
v

AINITUMTTAYINGILIA U518az08a Aall

% Y

2.1 anuiuazfinyzmsgquaveuniniiggua
Padedudrmiindaua druanuivesdaua (Knowledge of staff) agsinyzns
Y1 A LI ] 9 A [] [l 3 =\ ald' 9y %
quagilenldnesieelaaz lmasesrienmels sauiamsianuingndeaazinyglums
9 9
flosiumsnoanetiemelaTaglildnauwu snmsnuniuauddevesmsanyiagsil wun
ANuIveIdquatazinyzmMsgualinnudfy uazlinadenisnanisneanorieriela lne
Tu'ldnaumu (Level B: Christie et al., 1996, Maguire et al., 1994; Richmond et al., 2004;
Level C: Yeh et al., 2004; Herold, 2006) msAny1mua1 mslianuiunneruialusgyning

= A [ a =\ =) = A 1 o
ﬂﬁﬂi$‘]§ﬂﬂiﬂ]&l1 Li’t’]\iﬂiyﬂ'lﬂ'lilﬂﬂ UE 11ﬂ'liNﬂﬂﬁ‘ﬂu“ﬂﬂl,l,a$ﬂ1§ﬁ®ﬁ1iﬁﬂﬂuﬂlﬂiwmﬂ'm
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quams Iianuiuazmsinduinyzmiaianesonels mslalyluseaumsiviaaves

e &R

U 9 ' ' ' 9 = @ Y Y '
128 1azn113 1UN1309AN5I8%181908199NADITIAITI HAI9INMIT 1RA1INE WU

Y]

L) 4 a [l v o . .
gifansainsina UE anad eg13ltiedAny (p < .05) (Christie et al., 1996) UBNNMT 17
Y Y} ~q Y Y s YA A 9 A 9 a '
ﬂ’)'lllgllﬂWﬂ']‘]J']ﬁlla'J ﬂ'flﬁllclﬂﬂﬂ'lllgllﬂ LLW‘VIEJLL@%QVILT]EJTU?N Lﬂﬂﬂﬂﬂﬂiyﬂ’]ﬂ’limﬂﬂ’liﬂﬂﬂﬂ@
2 [ ]
Hreriele Taglildnamy wenvniimsdszdudihonquidss mstuiindeyadiona UE

[ a = o a wa A [ @ o [~
mstesiumsina UE naziimstmuamsidgiamernumsilesiu UE Tasmasianniu

CZJ

a = = I 1 B = @ Y Y Aa 1
ﬁ‘lrif.l“lﬂ"’lfWTﬂEJ?JWEJ”I‘]JWIL‘]JHET’J‘L!WHQGUE’N‘VI?J ﬂ”IEJ‘H’L‘Nﬂ"l'ich/iﬂ’JﬁJ?‘LLa%TIUVI’J‘LJﬂ"Ii‘]J;]‘]JG] WU

Y E4
v A

imsanasues UE adnlitiedfy (p < .01) (Maguire et al., 1994) :1nmsaAnyIA5Il 119

A = a

awv v o Jdo d o 1 Aa
NuURINITYINTNe UE auwu‘ﬁﬂuﬂizaumimmqmmmwmma IﬂﬁlW‘lJ’J'l‘WEJT]ﬂﬁ‘ﬂll

Q

=\

d o ] A d Aa 1 { d o
ﬂﬁgﬁﬂﬂqiﬂlﬂﬁl\ﬂuﬁ@ﬂﬂaq 4 “]i_l uguansane UE 3J']ﬂﬂ'NW81U1aﬁﬁﬂ§$ﬁﬂﬂ1ﬁmﬂ1\11u

Q

J 4 4 Y Y [
100143 (Yeh et al., 2004) tiosninmsaialszaumsal vaanuiuazinszlunmssans

1 42
wotloadu UE  wenaniims hitiuasmstlesiu UE duiusiums lilfuszdudihe

' { v o3| @ { { o a
nquidesae UE wagwenaliniszauunn uilvdadesnszsilviine UE 18 (Herold, 2006)

2.2 DANITUMIFnEMazMsnena (Treatment and Nursing Activity)
ﬂ%%’ﬂé’ﬁm%mﬂﬁﬁé’@ua Tumunanssumssayazmsneruia (Treatment and
Nursing Activity) NAMsnUIIBATelumsAnmadedl wuih Anssuniswenna ms
WANAZUAY AINTIUMITABT MININADNTANE mimﬁ@u%’wvjﬂw UnagoNINANIInon
neevielalaeli'ldnaumy  (Level B: Chevron et al, 1998; Christie et al., 1996;
Maguire et al., 1994; Level C: Boulain et al., 1998; Herold, 2006; Tindol et al., 1994; Yeh

o o Y a @ 1 ] v o Jdo .
et al, 2004) Yadearunanssumasnyuazmaneiuna arulvgazdunusny Accidental

=

. a @ [ a :
Extubation: AE wazwumnlunsd dlnvnssumsinyuezmanennnanmiulnd &
. . { CZR I a QaJJ
Accidental extubation: AE wu'ld lnaimasSovaz 10 vesgiiamsaiina UE Navua
M3ina Accidental Extubation: AE fninalusgranamslgianmswernia senang
oy d‘ T Y d' =) = =< 3 1 ] U a % a
mse1uiwazlasumgihenmes InsasaiiesienielesenianITnanazuAId 1na
1 o A o o 1Y ~ 091’ Y I
seninmamhanuazeathniluiinlszdmniv suzqaauneiunnisdihelouss awilu
aungliina AE 18 Taedihedn lugdndmTelimis 1derseiulszamunninly (Moons
! Y '
et al., 2004) wWuduilona AE 1nez lasumslanesremslagiiui Taenalidmsna AE o
v Jo

=\ 1 1 g} =2 9 o (Y A A d? 9
umslanesremeladiniiovas 80 - 90 uazfmwuﬁﬂmmwmimamwquu% (Chevron

et al., 1998)
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agd Minmsnumussanssuvesihitadessemainanisooanesierielalae lildwumwu

9
v A

(Unplanned Extubation) YERLY
1 ilavadudile
1.1 aMznsedunszany
12 faseswnilifinaningnssdunszae
12.1 azanaeendutazasueu laoon laana
a dy A 20 9
122 maaawelunszumdoauaznsil 14
<
1.2.3 anuavilie
1.2.4 awesszauTlsaulu@on (BUN) Anlnd
125 anuliaugaveunions
12.6 dunadonliduing
1.2.7 m3 ldensodemsnaqelding
=1 1 ] = a a
1.2.8 maasanorreniela litilszansamw
1.2.9 M3ynoafilae (Restraints)
1.2.10 M3 sz dvdlszamuazowdia lutidszansnm
1.3 mslanesiewielaniaiin
1.4 m3lavesremislaenuny manduasosrienielaaiin
1.5 dsgiamena UE uagwenenuaanesienisla
Ly v Y 9 9 L!'S)
11 faseauminingdgia
9 o Y Y Ay
2.1 ANuILaginEzMIQUAveuIMINdIa

22 DINITUMSTNEMAZMINGILIA
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a

uNUQIN 1 waae tadedeanemsina Unplanned Extubation

-

a ¢ do
- mazﬁlnﬂﬂﬂnmmmmzﬂﬁuﬂu"lﬂﬂ’an"lm‘lm

~

adesununsIznszaunITzane

a Ax" A A ¥ <&
- ﬂ1§ﬂﬂ!‘lﬂ’ﬂHﬂigllﬁ!ﬁﬂﬂ!!a$ﬂ1§3ﬂﬂl -anuvia

U a a ) A \
- A1 BUN fAain@ - anliiaugaveundons
Q' v 'y | v a
- Funadenliigiune - ms himansayageldlng
=3 ] = a A ISP Al
- maaswemelolifidz@nsam - msyndadibe

- mslvensziudszamuazenussmihalididssansom

o J

4[ MITNITAUNIZANY

MIaoANY 8]
| FoSuds \ mslanederglamathn TaelaM &1 9ue (UE)
A1l ) : Self Extubation/
mslaneyevielagny Accidental Extubation

sz IAmenia UE

Anudnazinyz 1

nIgia J

De

11 dadamu

Q
e

[

=h.

v
DN

=

1 ta

AONTINMIIAIN

taswaula J
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\ d' a wua d' (% \ \ k4
dauil 2: msiamsnenameilosiumsasaneysmeloeoniaglilanmwu

a wa Y (R ' |
maﬂgmmiwmma“lum'iﬂmﬂumsaaﬂmﬁmamsﬂﬂﬂallu"lﬁ”muwu wumg
= 1 A YR 9 a o o o ao 3 A A 9 A
Anunludiun 2 @ﬂﬂy1"lmmmmmswmmzmmswwam:]ﬁ]ﬂimmwmmwmmmm 1o
4 Y a va d‘ [ 1 ] "W Yy
mumumﬂmmﬂumiﬂgmmiwmmmwaﬂmﬂummawamﬂmﬂiiﬂ@ﬁJ"hJ"lmNuNu
a va A @ 1 [l % IS
miﬂgmﬂ15wst1amaﬁmﬂummawamwwiﬂﬂﬂ”lu"lmmmu Wumsqua
Y v Aa [] [ =3 1 ] Y
mﬂmmmwmfauamqumwmmaiumiﬂmﬂummwaﬂnamﬂhiﬂﬂ@ﬂm (Self -
Extubation: SE) n3einalaogiiaig (Accidental Extubation: AE) #unaluvmelinig
1 { o a 1 Ay a 4
WYIVIAR N Lﬁaiﬂm%mé’ﬂw"ﬁ'(Level C: Happ, 2000) 910N1TNUNIUNUIY UATIEH
o s = 1 a wa A o a =
HAZTUATIZHRNANITANET WU maﬂgmwmmmwaﬂmﬂuﬂmﬂﬂ UE {tane 3 dsgms
laun 1) mslduuvilsziudihonguidesaonmaina UE 2) msdgiamswennamoeilosiu

msneanederielalaeluldnwmu 3) myldanuilumsdfiamedlesiunsoeanosae

4
v A

wielaTaglildnaunu larsedngasd

1. aslfuwulsziiudibhanguaasnemsifia UE
a ' 1 { v I ] [ ' { = v
upvilsziiiudihenquidesae UE  dunuamslumssiedauendilreiidosnonts
a 4 o 1 a oA [ a a Jd o 4
e UE o ldgmsigianmsilesiumaiia UE 14 mrnmsnumiunazlinsizd dunsied
awv =2 A A Y ' a o 1 ] Y YA 9 a
NUIYIIMDIUNANVNAEITI WuNNuITed I Ingaiuayulnins lsuoulsiv
dihenguidossonisina UE e l¥mssnuimennainmunzan (Level B: Chiang et al.,
a 4
1996; Level C: azilsila y5meminazani, 2548; Happ, 2000; Level D: Baer, 1998) Tagiin1s
swundihenquidessomsiia UE 12 dnwaz fo 1) dilenquidesaonisina Self
Extubation 2) §1hengudesaonisina Accidental Extubation 91nmMsnuniuauIdenay
A A Y Y= < ] av 3 1 A £ ) g w oA Y @
UNANUNNEIVRI AAnEUUAITIINUIEN Iuaun 1 Suiuiladeninertesdiunisaen
voteely Taglulanwmunazaudtseludiui 2 Funerdesnumsdfiamsneraie
@ 1 1 ] ‘3 g o a 4
flosiumsneanosienielalasluldnamy fanua 28 Foq hwanmsinynimsiziuas
(% s R g Ao A A [l @ A o A
dunszd FuTuauIde 23 1509 UNAMN 51509 81U 5TAD B 111309 33A1 C 12 1399 Uag

19 A A 9 Y U = 9 1 = = [ dy
F¢AU D 5 1593 LW?JGlﬁﬁnﬂﬁE]LLEJﬂQ‘]J’JEJﬂE]NLﬁENulﬂ’E)EJ'NﬂiﬁJ‘]JﬂQM UINYATIDYAANU
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10.

11.

12.

11 fihendudusdemsida Self Extubation I
fleiifsedumsudafiaqe ¥ Glasgow Coma Score > 13 azuuu waz 185 v
seiulszamies (Level B: Atkins et al., 1997; Moons et al., 2004; Level C:
Balon, 2001; Level D: Baer, 1998)
drheddnaaua lildanusauiie (Level B: Christie et al., 1996; Level C:
agilatla YSmminazaugy, 2548)
fihelinsrugaiszasdueanis lanesaenmols (Level C: Yeh et al., 2004;
Level D: Kollef, 1998)
ﬁ:«’ﬂaaﬁmazmxﬁumm’w (Level B: Atkins et al., 1997; Chevron et al., 1998;
Christie et al., 1996; Maquire et al., 1994; Level C: Balon, 2001; Chiang et
al., 1996; Herold, 2006; Woods et al., 2004; Yeh et al., 2004; Level D:
Winslow, 1996)
filedesmsoenduududugs (Fi0, > 0.5) nazdesldingosenele
naoaal (Level B: Atkins et al., 1997; Level C: Chiang et al., 1996; Woods
et al., 2004)
fhenfinnuiuie liqueine a1gld (1>38°C) (Level C: Balon, 2001;
Happ, 2000; Jaber et al., 2005; Yeh et al., 2004; Level D: Kollef, 1998)
é}ﬂwﬁﬁm BUN > 50 %30 < 10 mg/dl (Level B: Atkins et al., 1997; Level C:
Boulain et al., 1998)
é}ﬂwﬁﬁmmﬂﬁﬂ (Level B: Atkins et al., 1997; Chevron et al., 1998; Maquire
et al., 1994; Level C: Balon, 2001; Chiang et al., 1996; Frezza et al., 2000;
Level D: Baer, 1998; Kollef, 1998; Winslow, 1996)
Atheldvesaenielaniein (Level B: Chevron et al., 1998; Level C:
Boulain et al., 1998; Yeh et al., 2004; Level D: Baer, 1998; Sessler, 1997)
Atheldvesaenielaniu (Level B: Moons et al., 2004; Level C: Balon, 2001;
Herold et al., 2006; Level D: Baer, 1998; Kollef, 1998; Sessler, 1997;
Winslow, 1996)

Atheiiszianena UE (Level B: Christie et al., 1996; Maguire et al., 1996;
Level C: Boulain et al., 1998; Chiang et al., 1996)

Athelinganssunerewiiteauoaiodou (Level C: Frezza et al., 2001)
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1.2 ﬁiﬂmn’cjmﬁmﬂ'ﬂmi!ﬁﬂ Accidental Extubation 1810

1. ftheliszaumssufaaiosda Glasgow Coma Score < 12 Aziuw wag 1511

sedulszamga (Level B: Christie et al., 1996; Chevron et al., 1998; Moons
et al., 2004; Level C: Balon, 2001; Frezza et al., 2000; Level D: Baer, 1998)
2. fihelimagnda (Level B: Tominaga et al., 1995; Level D: Baer, 1998)
3. fihelimsuaduusnavasaay §1ae Tunth (Level B: Tominaga et al.,
1995)
4, é’ﬂ’w“ﬁﬁmi1dﬁaﬁﬁaﬂw1ﬂ1ﬂm1qﬂ1ﬂ (Level C: Yeh et al., 2004; Level D: Baer,
1998; Sessler, 1997)
wenAR NI Based  nazdunnziauisesniumanuifodes
wuh mssauendihenguiie Tasldiageaiiolumsdsaiu i Jusinu 18 luadsedlng
1$lumsisziliunazdauendilie (Level B: Herold, 2006; Jaber et al., 2005; Moons et al.,
2004; Maguire et al., 1994; Level C: Hon NFLINUITTUBSAME., 2548; Woods et al.,
2004) TaelfinTeaiionlsziiugihenduaes fail
- Glasgow Coma Score ﬂizlﬁuﬁsﬁumﬁuiﬁﬁ (Level B: Moons et al., 2004)
- Motor Activity Assessment Scale Uszuunmznszaunszae (Level C: Hoa 19
¥ INUITTUWALAML., 2548; Woods et al., 2004)
- Ramsay Score Usziiungnszdunszdaie (Level B: Herold, 2006; Jaber et al.,
2005)
- Bloomsbury Sedation Score Useiiiums 1915z durlseam (Level B: Moons et
al., 2004)
- Ventilator Assessment Scale Ussifiuanuguainevaiz 1diasossemely (Level
C: Yon sz IaTanIazaANL., 2548)
mslduulssdudihonguissianudwyuanduniesdeniiszansamlums
dansosdihonoumsifa UE uazldmssnumennafivngauiazosiumaiamsooao

1 1 9 9 " Aa A 4 a [ a 9
revela Iae i laneumu ldeg1atitszansnw uazaanadenmnanenainsina UE 18



g5 dszensal HAM3ANY1 / 114

2. mslfiamswenamietlesiumsesanesemelolaglaldnaue

'
a [

msliamsneiaietlesiumsneanetonielalas lildnaumu Wudssdai

g

9
v A

v lgmstloaiu UE Tseazidenvosnanssuiinedo aail
% U | d‘d a A
21 asshmanzaszdunszanenilszansan
o 1 < v Ao o ' a @
Maznszdunseae Wuiladendngyaenising UE mIsneiniig

[ 1 d‘d a a w a =1 1 1 " Y Y

nizdunszareNllszaninmanniotlosdumainamsaaiosioniels Tae lildnamuld
a L4 [ 4 av 09.:} A A 1 1 1
MNMINUMIUIATIZHIAz FUATIZHOIUITeTINNIUNANNRNITe9 W daulvgjues
v 4 a [ [} .
giiamsal UE wumstnan1sasnesevitelvoon (Self Extubation: SE) fouaz 80-90 LDy
[ 1 I Y v Ao PR A a o’/’ ]

aznsedunszanatluiladendnnuludienine SE msizazsiiunmsaiuguuazsnyIng
aszdunszaneniilszansnmannsasiilinmsina SE anaeld (Level B: Birkett et al.,
2005; Level C: Frezza et al ., 2000; Level D: Sessler, 1997) wuimﬁmuqmmz%ﬂmmaz

[ 1 d‘d a A = 9 U = 1 ] d'd A Aa
nszdunszarenllszaninn i 5 dszms 1dun 1) msaTaneseelaniidszdninim 2)
msgneagiheiminzay 3) m3ldnssivilseamuazoudinedafitsz@nsam 4) aadan

o a 4 [ a 4 [
wihldinannuyndnsiu wag 5) msduasumsdeasuazms Iddoya 5vHINNeILIA
Y a A = % dy
ileuazqa Us1eaziden Al
O Aa a A 3 ad £ A av 1
21,1 msasanereriglonddszansaw it manils Rouidediu

Tnaliuismsd§ialumsileadu UE Taslimsdfuilgaismsasaesiemolalugiuny

=

Mvangay Tnesg e lumsduia vazlimsdsziiumsasanesieiigleedwasiiios Tuame
A o A A IS = 3 ] S o ' @
numsmanuazenihnilu wie vaznlasumilansanesismiglandsinisiinusiunu
Tag T mii 2 auvazdfiiamsneruia Taeasmstamiladseunesremelanuusnm
Y = 1 = = us.;’ = (% 1 1 9}3 =
souinveadilie UmsynneseUAIHEBNATY UMsAanewIemelyInduaurasilszum 1
Qs' 1 d’ 1 QSJI 1 L} = o U 1 1
17 vennthniieanusinesmerieniele nazinmsdaanuauanlunesieviigls (Cuff
. . U 4 ' o 1 { { o 1 a d
inflation)  edrufisaneiie Iiegludmnusimugauuazaai Taggdwmisldannilan
4 Y 09/' 1 ] QaJJ
enwsdilea wonnniintsaamsasiaeseiislannmryuAs zazaanIAITIveIa1Y
] Y v ]
in3e9emelalasmsmimaralumeniesieniela (Level B: Birkett et al, 2005;
Chiang et al., 1996; Richmond et al., 2004; Level C: Pesiri et al., 1990; Pesiri, 1994;
Level D: Kapadia, 2001; Kollef, 1998; Sessler, 1997)
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3 Y y o g 1 3
212 msgngegihedmanzan Ismsgndadeduilumniu luszeznm

9 v
@ Aax ‘]_IQ wa A

duq luazamiu Taeliismslfiandumesgiu hil¥smsgndaiissedrafolums
tamsdihe uazaszmindaiesssumazansvesdile (Level C; Happ, 2000; Pesiri et al.,
1990; Pesiri, 1994; Level D: Kollof, 1998)

213 anslvensedudseannuazenudinedstidsz@nsmn imsann
Wununlfialumsldnssiulsyemuazmsldowdie Tasawindn (Level B: Birkett
et al., 2005; Level C: Chiang et al., 1996; Happ, 2000; Pesiri et al., 1990: Level D: Baer,
1998)

v
= o

a Vv a J < A

214 aadsfiozil#iRaanunnInsINu MIaaanuIUlIANATEITIY

a o A Y Ay 1y a ~ = Y
Wil aannwlania  aadunedend liduaes  Taslimsideavuanuauly  Imsla
asounsutntidiusanlumsqua innaudnidey (Level C: Happ, 2000; Level D;
Kollof, 1998)

U a d' vy 1 91 a

215 msae@sumsdemsuazmsiiveya syninanena diheuazaa
~ A A a ™ A o Y A ' 1 a
imamulsz@ninmuazinsgmsdemsnudihoioannnu liguaieaisg Imsilszym
A Yo = a = 9 @ L] 1 A @
oudlar asNuanImNIn M3 1FNILUIUMINAUIDEGADITDI UM IHAIAUN NS
A ] Y Y Ay Y o Aa =\ vy [ I ]
fomssennuminnggua mslgmunassue umslvdoyanssnyuiuszes luszring
msldneseniels Sawnuiimsisziiudihongudsaaziimsdamsigndes ansoaans
(e UE 14 (Level B; Chiang et al., 1996; Level C: Happ, 2000; Level D: Kollof, 1998;

Sessler, 1997)

22 mIsdiaselaluszrnaldmsshunazanssumsnenia
M3NAMI0ANDTI8Y18 1 TUTEHINMSTNE A NINT TSNSV
(38071 Accidental Extubation uiiwu'ldiiieadesay 10 — 15 (Christie et al., 1996; Chevron
et al., 1998; Yeh et al., 2004) sinwuludihofifimssuiatianas fimsunda wagwuin ms
Ugiianmsneiasdnssiase Nazinnuassnindena@anIeraImsiia AE nsiau
ufin Smsdssdudihenguissde AE nasfimasmstleatumsiia AE aunsoaams
e UE 14 (Level B: Tominaga et al., 1995; Level C; Pesiri et al., 1990; Pesiri, 1994;
Level D: Kollef, 1998; Sessler, 1997) 15y maulaoumiaaiaiesoniols fnwui

S va

Uszdmniu lusgninmsianuazeiniln Aeelifiiia 2 auivedlosiuns lovga uazil
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=2 1 ' [l o A o =< 1 ' 1A a A ..
ﬂ’]ﬁ@]ﬁ\?ﬂﬂ%?ﬂﬁ’]ﬂﬁlﬁ]iﬁuﬂﬂﬂﬁﬁ LiJ'f)lJﬂ’]ﬁ@ﬁﬁﬂﬂsﬁjﬂWTﬂiﬁ)]’lmﬂJﬂﬁgﬁﬂﬁﬂWW (PGSII'I, 1994)
[ = a o 9 091 Ay o
53'3\3611’[]13%ﬂ’lfl’Wﬁﬂ@gllﬂ\‘]@'Jlﬂﬂ')ﬂ NITDIUUN ﬂ’lj@j@iﬁiﬂ’ig l!agluﬂﬁdﬂﬁﬂ]‘l@llﬁ\‘l N13N1

@ 4 1 I . . ..
Wanms mamaeudiedile iudu (Pesiri et al., 1990; Pesiri, 1994)

\] =) o \l W [~{ = ) =
23 auasumsmausunuiunuandnin
1 A o 3 a [} ] a
myaduasumsmautuivanindn srelunstlesiumsine UE 18
p8190152@n5nn (Level C: Balon, 2001; Level D: Baer, 1998; Kollef, 1998) ﬁm’iﬂ’iz“}gu
A 9oy aa =} a = F2 4 o o o w I 9 S
iounilyrinundinTasfiuanimndn 16 uwnd weruia ndsns Wnmeniwiinia Wudu §
m3TdeiulumsdSulssnunmmsdgianueainldimesgunazinsliana (Best
1 ad

practice) laun 35msa3anesienisls msgnda mslferszivlszamuazomdiaa uaz

a wva ' 4 1 <3|
puannlumsdianmsveuniosneniels fudu

YV a wA ) d‘ ] ] = a A
24 msldmnlfiRlumsvdunsesiiavalesdalilszansomw
9 a wva 1 A ] A 1 1
M3 luunlgiialumsndunissienels iieanszeznaimslavieyy
1 d’ 1 " 9 (% 1 1 1 Y
mels aamsnguasesrreriielaarin esusailesiumsaeanesrerielaIae lulananm
1a (Level B: Birkett et al., 2005; Chiang et al., 1996; Maguire et al., 1994; Leval C:
Happ, 2000; Level D: Baer, 1998; Kapadia, 2001; Sessler, 1997; Winslow, 1996) nuN
dilefina SEluszninamsnduniossionisladmnsaniele Ideslag lidecldviosae
v Y 1 [
wielad sz aziu adsinsdszumanduniossierielanniu In1sneunsoer e
1 < =& ] o ] [ I =\ a =S =] a wva 1
wela9d19510157 FaordenmsinuswduwdunuvesanInduuas Juurlgianisne
RGNS R ARIR) (Level C: Balon, 2000; Level D: Kollef, 1998)
t4 Y % Y d‘ Y a wAa d' Y] ] v Y
3. mslianadundmiiggualumsijifedlesiumsneanarremelolaglaildnamu
v Yy 1y Y Ay A 0 w o v
ms Tianuiundmihidaua wuhlinnuddguinlunmsilesiunsneanosie

n v a 4 [ 4 Ay A A 9 1
WWﬂGlﬁ]Iﬂﬂ]liJllﬂ’JNlmu INNINUNIUAATICHUASTIUATIEHITUIYNLNYIVDI AIU1TDLUUN

=

< {o o <} 1 o @
Uszauidinglumsldnnug 2 dszau 1) msldanudundmihndaua 2) masiaunsinye
Y Y Ay Aa wva A o ' 1 " Y
msquaveudminiggualumsigianmswennamoetlosnumsoeanesioniele Tael'la

Y
AUHY AT
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Y

3.1 msldnnadundvinnggua

]
=

Y Yy 19 9 9 [ a 1 '
mﬂwmmgum%mummua Glum’iﬂmﬂumﬁmﬂmiﬂﬂﬂmﬂ%’;fﬁﬂﬂﬂﬂﬂ

'
= o o 9

[ I A o w 1 Ao
"lu”lﬁj’nmwu L‘]J‘L!ﬁ\iﬁ"lﬂfll‘ﬂi]SW?JJU"Iﬂﬂlﬂ']WLlagﬂﬂygﬂTﬁﬂLlaEJTJ'JEJ AMNNITNUNIUIUIY

9

b

Y
[

= Y 1 o A a v Yy 1y 9y Ay
sazunanulunsanyiasell wuldedrdanuieiinis Iianuiundmiidqua Tuns
Usziiiudihonguidossio UE wuiiigiianisaiina UE aaaq (Level B; Birkett et al., 2005;
Christie et al., 1996; Level C: Pesiri, 1994; Level D: Baer, 1998) Tﬂﬂﬁﬂﬁiﬁ)ﬂ’ﬂniuﬁ
Rmthidgua nernuiledeniinasensima UE msgnoadile msldosziudszamuazen
Y a A v o Jo 1 v A = an
uniae tagfanssumsneruananuduiusiu UE  saudulimisldsunlaisnig
Ufuanmsuernia laun msdsulgaismsaianesieniels msaruguaznsgdunszaie
. . { a A v Jd a 1 v o w
(agitation) NNUsz@NFmn aunsnaagiianmaaiina UE egniitisdny (p < .05) (Level B;
Birkett et al., 2005; Christie et al., 1996, Maquire et al., 1994; Richmond et al., 2004;
Y
Level C: Pesiri, 1994; Level D: Baer, 1998; Kollef, 1998) uonainii msldanuiiay
v K vy Y] 191 A v Y A 9 [
aszmiintems deyamsinywndile msdomsnudiheedumaunganu liguauie
4 4
uazFuvadoyalidihensiu sawnimsveanusiudeonudile awisoaamsina UE (Level
B: Christie et al., 1996; Maquire et al., 1994; Level C: Pesiri, 1994; Yeh et al., 2004;
Level D: Baer, 1998; Kollef, 1998 ) doandosnumsansivatsaiu nugihelinsiwauva
[ ] < a [ 3 o [ { o 1 [ [
msldneseriely anuidviie uazanuianiaa Wuiladenilddihedmesieniele
90014 (Level B: Magquire et al., 1994; Level C: Herold, 2006; Yeh et al., 2004; Level D:
Kollef, 1998)
Y Y U o 1 1 A o ~ a ~
m3 A lumsud luangnszdunszaionazsruilonuvesivaninan

[

o 4 o [ (] 3 A A I A o
Tumssnumenuia woud lvilamnsedunsearvedisiaiuasiidseaniamitludedidny
[l v 9
Fanu1ms 1 1dud luanznsedunszawedaiisanaimliine UE minau'ld (Level B;
Birkett et al., 2005) fims l¥anuiuasiauinuzmsdemssznhadmhndguanudie
uazand (Level D: Sessler, 1997) finuamalumsigiamswennalumsilesiumsina UE

1 Aa va I o &Y a .« .
uazﬁﬂﬁamiﬂgmmmﬂuawaﬂymaﬂm (Level C: A ﬁmmmzﬂmx, 2548; Pesiri,
1994; Level D: Baer, 1998; Kollef, 1998) mstiiuanuianmamnsalumsiszidiunisve

d' (] = 9 a A (] d' [] d' [

1n30938m1ge tazinms lguurlgialumsvguasesrionely tieaaszezinainis lane

remelaazansaaamsina UE (Level D: Kollef, 1998) 1a
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Y

%4 Qs b4 d‘ v a wAa tﬂ'
3.2 mydianinEzMIguaveunifggualumsUgiamsnennaine
U \ v Y
Hesnumsneanervremelalaglalnnamy
[y v 9 a d' A a Y U d'
ManaMnyeMs lsnuulszdurazinseale lumsdseiiugihenquides
A o o | Y Y Y Aa o v Y Y Y
Wudsdag e lddmihatianuaunsalumsdauendile lded1egndes uazAumeauneg
m3ina UE (Level B: Birkett et al., 2005; Chiang et al., 1996; Level C: Balon, 2001)
Y
A9AARDINUAITINEINEILIA HoNINTNMTaS NAuaTeniin tazmselaldaenis
= P o 9 Y A A a 9 1 1 A
nlasumlasvesgihes Tasmswaianuivesnislgsasesie lunmsisamudionguiaes
laun madszitiuszaumssuiaa (Glasgow Coma Score) msdsziliunnznszdunszais
(Motor Activity Assessment Scale) msdsziiums eseiulszam (Ramsay Score/
Bloomsbury Sedation Score) msisziiuanuguanisuns IHniossieniely (Ventilator
Assessment Scale) (Level B: Birkett et al., 2005; Herold, 2006; Jaber et al., 2005; Moons
et al., 2004; Richmond et al., 2004; Level C: Hon YL INUITTUALAUL., 2548; Woods
I A o w [
et al., 2004) iudsdna lumsilesiu UE
msnaMstuiingliamssiiia UE veudmrii (Level B: Christie et al.,
1996; Maquire et al., 1994) M3nau1ITMInImerIonele (Level B: Birkett et al., 2005;
Chiang et al., 1996; Richmond et al., 2004) msWainyzmsdoasnudile msldsya
o511 1doyaundilie (Level B: Chiang et al., 1996; Level C: Happ, 2000; Level D:
Kapadia, 2001; Kollef, 1998; Sessler, 1997) msiautszanuduluiivanimndn laun
< A
uwng wenuna iludu (Level C: Balon, 2001: Level D: Baer, 1998; Kollef, 1998) n131nu
@ o A o o . Y 1 am o
wnbzazanuiylumsweruiainilsesr (routine care) laun A3msiianuazeintn
K ~ (I 1 g’ a @ I 9
Hulugihenldanesieriels msgaauns mserwti mananazuasd fudu ansoaa
A0 accidental extubation 1@ (Level B: Maquire et al., 1994;Tominags et al., 1995;
Level C: Pesiri, 1994; Yeh et al., 2004; Level D: Winslow, 1996) A9ANADINIANY B
1 A 4 ) Y 1 = vAa 4
wazAuz (Yeh et al., 2004) wunwguianulszaumsaimsiianudoesnd 41 wugiamsal
a 1 (] A v o W o Ao 4 1 =
iNAUE winndtegeiiesdidy nuweunanilseaumsaivinnii 41
@ an 2 1 a wva Ao & o [l
MINAUITNMIATIMFIeMIeTa Mstgianmsnennaniniluilszdr wu
v 2
msianuazernniludihenldnesienieols Mo msgadunz MInanazuAIia
[ I A wvaa 1 1 o 4
Wudu Whilumsdgianiimnasgiu imsuyndadiheedranunz ey aumsdoans msld
9 [ 9 d‘ [ ] 1 [ 9 a oA 1 d‘ ]
voyanvgirenldnesreviels saudumslsuurlgianmsnduaesrienielonaznms

Usziiumsngunisarionielaedailszansnn wun aansametedumana UE 14
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d‘ A o [ [ 1 9 d‘ ] = 9 1 A‘ 1

Weldwaniulanesemelaas lmasesriemelaanas liimsarnlunmsvdauniesie
(% t:' Y 1 1 (D1 1 I~

wela awsoaailatadesldavateeds wu nislanesienialaniathn anuviaunay

anw ldguauieainmslaviesieniela (Level B: Maquire et al., 1994; Level D: Kapadia,
I (% 4 1 1 i A 1 [

2001; Kollef, 1998) 1fludu asandosnumsanyiinun fihefina UE Tusznitamsne

) [ Y
in3eeerialy amsorielaldies Tieedosas 15 nimslanesiemelas (Level B:

Birkett et al., 2005)

Y ]
v @ o a 4

o Y Y Ay A A o
muumswwumﬂmmi@uammmmummuamﬂmammmu L‘]J‘L!ﬁﬂﬁ”lﬂilﬂuﬂﬁ

Uftamsneaieilesiumsneanosioniols Tagli'lanaumu

Y 4
(% CZ)

a7l MMInuMuIsIUnssuAsel Imsdjiamsnennaietlosnunmsoeanedieniely
Y
Tag' i Tdnaumu qadl
1. wuuilsziiudihenquidiessonaine UE
1.1 wuuilsziiudihenquidiessio Self Extubation
1.2 nuuilsziiudihenquidesso Accidental Extubation
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LITERATURE REVIEW RELATED TO NURSING PRACTICE FOR
PREVENTION OF UNPLANNED EXTUBATION

SUWAREE SARA-RPORN 4837029 RAAN/M

M.N.S. (ADULT NURSING)

THEMATIC PAPER ADVISORS: SUPREEDA MONKONG, Ph.D. (Nursing)
ORASA PANPAKDEE, D.N.S.

EXTENDED SUMMARY

Introduction

Technology has been developed very fast to save people’s life. Mechanical
ventilation is used to solve problems of respiratory failure. Even though the procedure
is useful, sometimes it can result in serious complications such as barotraumas, airway
trauma or injury, atelectasis, oxygen toxicity, aspiration pneumonia, and drug
resistance. In fact, complications resulting from the use of mechanical ventilation can
increase the mortality rate from 25% to 55% (Jiktra Junchana, B.E. 2543). Other
undesirable effects caused by the use of mechanical ventilation included increased
medical expenditures on part of the patients and their family and the patients’
suffering from additional pain caused by suctioning and insertion procedure, inability
to verbally communicate with others, etc. In addition, unfamiliar environment in the
intensive care may lead to sleep disturbance, anxiety, worry, and agitation, which can
contribute to unplanned extubation (Phattaraporn Chanpradit, B.E. 2543; Supatra
Yusuk, B.E. 2536; Grap et al., 2002; Johnson & Sexton, 1990; Sessler, 1997).

Unplanned extubation (UE) is a frequent event in the intensive care unit, and it
can be life-threatening. Unplanned extubation may be done by the patients who try to
extubate themselves, called self-extubation: SE, or by accidental removal of the
endotracheal tube during nursing care procedures such as complete bed bath, mouth
care, retape, rotation, turning, etc., call accidental extubation: AE. Previous research

has reported that the rate of unplanned extubation range from 2.6% to 22.5% in
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patients with mechanical ventilation (Kanungnit Bureetes et al., B.E. 2548; Nort
Techawattanawanna et al., B.E. 2548; Ayman et al., 2006; Balon et al. 2001; Chaing et
al., 1996; Moons et al., 2004; Phoa et al., 2002; Yeh et al., 2004). In generally, there
are a number of risk factors related to unplanned extubation such as patients’ agitation,
confusion, discomfort, lack of acceptance of use of mechanical ventilation, lack of
cooperation with physical restraints, inadequate sedation, and ineffective tube fixation
(Atkins et al., 1997; Chevron et al., 1998; Grap et al., 1995; Grap et al., 2002; Maguire
et al., 1994; Sessler, 1997; Tominaga et al., 1995). Furthermore, hypoxia and carbon
dioxide retention, infections, fever, electrolyte imbalance, and renal failure can
contribute to severe agitation related to unplanned extubation (Jaber et al., 2005;
Woods et al., 2004). As such, knowledge and skills of staff are very important to
prevent unplanned extubation, particularly prevention of accidental extubation caused
by careless nursing activities (Chiang et al., 1996; Christie et al., 1996; Maguire et al.,
1994; Richmond et al., 2004; Yeh et al., 2004).

Unplanned extubation can have a direct effect on bronchial injury, horsiness,
etc. (Boulain et al., 1998; Stauffer et al., 1981). Other serious effects of unplanned
extubation are haemodynamic complications including hypotension, hypertension, and
arrhythmias (Atkins et al., 1997; Mort et al., 1998). When unplanned extubation takes
place, reintubation (RI) is needed, accounting for 74% on average (Atkins et al., 1997,
Carrion, 2000; Vassal et al., 1993; Whelan, 1994), resulting from such causes as
hypoxymia, respiratory failure, and pulmonary edema with congestive heart failure,
which can be fatal. It has also been reported that after reintubation, patients with
unplanned extubation are more likely to suffer from pneumonia, a higher mortality
rate, prolonged length of ICU stay and hospital stay, as well as increased costs of
medical care. As a consequence, prevention of unplanned extubation is deemed
significant. Nurses who are responsible for ensuring that the patients are as safe and
comfortable as possible need to be aware of the significance of prevention or reduction
of unplanned extubation (De Lassence et al., 2002; Epstein et al. 2000; Krinsley &
Barone, 2005; Tindol et al., 1994).
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Objectives of the Study
The objectives of the present study are as follows:
1. To review literature related to risk factors of unplanned extubation
2. To review literature related to nursing practice concerning prevention of

unplanned extubation

Expected Outcomes

The findings of the present study will increase the knowledge of nurses and other
healthcare team members regarding unplanned extubation. The findings can also be
used to develop a clinical nursing practice guideline for prevention of unplanned
extubation in patients with mechanical ventilation. Lastly, the findings can pave the

way for further nursing research on prevention of unplanned extubation.

Definition

Unplanned extubation is defined as premature removal of the endotracheal tube
by the patients themselves, called self extubation (or deliberate self extubation) or by
accidental premature removal of the endotracheal tube by nurses or healthcare team
members during provision of nursing care or during procedures at the bed side, called
accidental extubation (Boulain et al.,1998; Moons et al., 2004; Richomond et al.,

2004).

Methods

The literature review related to risk factors of unplanned extubation and nursing
practice for prevention of unplanned extubation consists of the three following steps:

1. Textbooks, master’s theses, doctoral dissertations, and medical and nursing
journals published both in Thailand and abroad were searched using the following
electronic databases: PubMed, Ovid, CINAHL, Blackwell Synergy, Medscape,
MDconsult, SpringerLink, ScienceDirect, Scopus, Mahidol University Mulinet, etc.
The search involved the evidence and studies published between 1996 and 2007. The
keywords used in the search were unplanned extubation, self extubation, accidental

extubation, and guidelines and unplanned extubation.
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2. The selection criteria for the search were full research reports or academic
papers published in Thai or English between 1990 and 2007 related to evidence of
unplanned extubation, risk factors of unplanned extubation, consequences of
unplanned extubation, and nursing practice for prevention of unplanned extubation.

3. The quality of the research evidence was assessed based on the Evidence-
Based Medicine and Clinical Practice Guideline of the Royal Thai College of
Medicine (B.E. 2544) which divides research into four levels as follows: Level A
involves meta-analysis of randomized controlled trials (RCT) or single research which
was a randomized control trial; Level B includes meta-analysis of at least one research
study which was a randomized control trial, quasi-experimental research, or
experimental research without random assignment; Level C covers evidence from
comparative research, correlational research, or other forms of descriptive research;
and Level D is evidence derived from consensus of experts, specialists, textbooks, and
academic documents.

The search conducted in the present study resulted in a total of 23 research
studies and five journal articles. The knowledge derived from the research evidence
was then synthesized, consisting of two parts as follows:

1. Sixteen studies were related to risk factors related to unplanned extubation.
Of these, eight were categorized under evidence-based research Level B, seven were
under Level C, and one was under Level D (see Table 1).

2. Fifteen research studies and articles were related to nursing practice for
prevention of unplanned extubation. Of these, five were categorized under evidence-
based research Level B, five were under Level C, and the other five were under Level
D (There were two research studies and one journal article which were the same as

those included in Table 1.) (see Table 2).
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Table 1: Summary of research on risk factors of unplanned extubation

Author(s)/Year Research title Level of research

1. Atkins et al., 1997  Characteristics and outcomes of patients B
who had self extubation from

ventilatory support: A case control study

2. Ayman et al., Unplanned extubation in the ICU: B
2006 Impact on outcome and nursing

workload
3. Balon, 2001 Common factors of spontaneous self C

extubation in a critical care setting

4. Boulain et al., Unlanned extubation in the adult C
1998 intensive care unit

5. Chevron et al., Unplanned extubation: Risk factors of B

1998 development and predictive criteria for
reintubation

6. Christie et al., Unplanned endotracheal extubation in B
1996 the intensive care unit

7. Herold, 2006 Risk factors for unplanned extubation in C

critically ill patients, using PRISMA
analysis
8. Jaber et al., 2005 A prospective study of agitation in a B

medical surgical ICU

9. Kollef, 1998 We should listen to the patient when it D
comes to timing extubation
10. Maguire et al., Unplanned extubation in the intensive B
1994 care unit: A quality of care concern
11. Moons et al., Development of a risk assessment tool B
2004 for deliberate self extubation in

intensive care patients
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Table 1: Summary of research on risk factors of unplanned extubation (cont.)

Author(s)/Year Research title Level of research
12. Richmond et al., Unplanned extubation in adult critical B
2004 care
13. Tindol et al., Unplanned extubation C
1994
14. Woods et al, Severe agitation among ventilated C
2004 medical intensive care unit patients:

Frequency, characteristics and outcomes
15. Yehetal., 2004  Implication of nursing care in the C
occurrence and  consequences  of
unplanned extubation in adult intensive
care units
16. Techawattana- Unplanned extubation in medical ICU C
wanna et al., B.E.

2548

Table 2: Summary of research on nursing practice for prevention of unplanned

extubation
Author(s)/ Year Research title Level of research

1. Baer, 1998 Is there an answer to preventing D
unplanned extubation?

2. Birkett et al., 2005 Reporting unplanned extubation B

3. Chiang et al., Effectiveness of a continuous quality B

1996 improvement program aiming to reduce
unplanned extubation: A prospective
study

4. Happ, 2000 Prevent treatment interference: The C

nurse’s role in maintaining technologic

devices
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Table 2: Summary of research on nursing practice for prevention of unplanned

extubation (cont.)

Author(s)/ Year Research title Level of research
5. Frezzaetal.,, 2000 A quality improvement and risk C
management initiative for surgical ICU
patients: A study of the effects of
physical restraints and sedation on the
incidence of self extubation
6. Kapadia, 2001 Effects of unplanned extubation on D
outcome of mechanical ventilation
7. Kollef, 1998 We should listen to the patient when it D
comes to timing extubation
8. Maguire et al., Unplanned extubation in the intensive B
1994 care unit: A quality of care concern
9. Pesiri etal., 1990  Protocol for prevention of unintentional C
extubation
10. Pesiri, 1994 Two-year study of the prevention of C
unintentional extubation
11. Richmond et al., Unplanned extubation in adult critical B
2004 care
12. Sessler, 1997 Unplanned extubatin: Making progress D
using CQI
13. Tominaga et al.,  Decreasing unplanned extubation in the B
1995 surgical intensive care unit
14. Winslow, 1996 Do restraints really protect patients? D
15. Kanungnit A development of nursing care to C

Bureetes et al., B.E.

25

48

prevent unplanned extubation in surgical
intensive care at Chonburi Hospital,

2004-2005
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Results

As illustrated in Tables 1 and 2, the results of the analysis and synthesis show
that there are two factors leading to unplanned extubation. These factors include the
personal characteristics of patients and healthcare providers. In other words, physical
and psychological characteristics of patients are important factors causing unplanned
extubation. To be exact, agitation is one of the most significant factors causing
unplanned extubation (Level B: Atkins et al., 1997; Ayman et al., 2006; Chevron et
al., 1998; Christie et al., 1996; Jaber et al., 2005; Level C: Nort Techawattanawanna
et al., B.E. 2548; Balon, 2001; Boulain et al., 1998; Happ, 2001). Other factors
include extraction of invasive catheter as well as factors associated with agitation,
such as hypoxia, CO, retention, infections, abnormalities of BUN and creatinine level,
acute or chronic renal failure, electrolyte imbalance, pain, sufferings from illness
(Level B: Atkins et al., 1997; Jaber et al., 2005; Level C: Boulain et al., 1998; Woods
et al., 2004), nursing procedures, unfamiliar environment, family isolation, anxiety,
and stress (Level C: Yeh et al., 2004; Level D: Kollef, 1998). These associating
factors increase agitation. Other factors leading to unplanned extubation are
prolonged oral intubation, prolonged use of mechanical ventilation, and history of
unplanned extubation. In addition, ineffective tube fixation, patients being restrained,
and inadequacy of sedatives and pain control also contribute to unplanned extubation
(Level B: Chevron et al., 1998; Moons et al., 2004; Maguire et al., 1996; Level C:
Boulain et al., 1998; Tindol et al., 1994; Yeh et al., 2004).

As regards personal characteristics of healthcare providers, it was found that
knowledge and skills of healthcare providers influence unplanned extubation. The
treatments and nursing activities, procedures, patient transferring, and patient position
have been found to be associated with accidental extubation (AE). Put another way,
accidental extubation usually occurs in the hospital while providing nursing care. On
average, the rate of incidents of unplanned extubation is between 10% and 20% (Level
B: Christie et al., 1996; Chevron et al., 1998; Maguire et al., 1994; Richmond et al.,
2004; Level C: Yeh et al., 2004; Herold, 2006; Tindol et al., 1994).

According to the review of related research and literature, there are three

aspects of nursing care to prevent unplanned intubation.
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1. Implementing patient assessment in patients who are at risk for unplanned
intubation. A large number of research studies support the use of patient assessment
to identify and guide appropriate care in patients at risks of unplanned extubation.
There are generally two types of instruments that can be used to assess the risks for
unplanned extubation, which include the instruments that are used with the patients
who have a high risk for self extubation and accidental extubation. The personal
characteristics of patients who are with a high risk for self extubation are good
consciousness with Glasgow Coma Scores > 13 (Moons et al., 2004), having low dose
of sedative medication, incoherence to treatment (Kanungnit Bureetes et al., B.E.
2548), lack of information related to reasons for intubation, restlessness, being in need
of high oxygen concentration (FiO, > 0.5) which totally requires mechanical
ventilation, pain, discomfort, fever (T > 38°C), being restrained, oral intubation,
prolonged intubation, history of unplanned intubation, and history of suicidal attempts.
On the other hand, the personal characteristics of patients who are at risks of
accidental extubation include lack of full consciousness with Glasgow Coma Scores <
12; having high doses of sedative medication; restraint; having tracheal, neck, and face
injury; and oral intubation. Besides, there are other instruments which can also be
used to assess factors related to risks for unplanned extubation. For example, the
Glasgow Coma Score is used to assess the level of consciousness, the Motor Activity
Assessment Scale & Ramsay Score is used to assess the level of agitation, the
Bloomsbury Sedation Score assesses the use of sedatives, and the Ventilator
Assessment Scale is used to assess the level of comfort while being treated with
mechanical ventilator (Level B: Herold, 2006; Jaber et al., 2005; Moons et al., 2004;
Level C; Nort Techawattanawanna et al., B.E. 2548).

2. Nursing interventions to prevent unplanned extubation are important. Such
interventions include effective control of agitation such as effective tube fixation
(Level B: Birkett et al., 2005; Chiang et al., 1996; Richmond et al., 2004; Level C:
Pesiri, 1990; Pesiri, 1994; Level D: Kapadia, 2001; Kollef, 1998; Sessler, 1997);
appropriate patient restraint (Level C; Happ, 2000; Pesiri et al., 1990; Pesiri, 1994;
Level D: Kollof, 1998); effective administration of sedatives and pain control (Level
B: Birkett et al., 2005; Level C: Chiang et al., 1996; Happ, 2000; Pesiri et al., 1990:

Level D: Baer, 1998); minimizing levels of suffering, pain, and discomfort from
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mechanical ventilators (Level C: Happ, 2000; Level D; Kollof, 1998); decreasing
patients’ anxiety and unfamiliar environment; effective communication; sharing
information among nurses, patients, and families (Level B; Chiang et al., 1996; Level
C: Happ, 2000; Level D: Kollof, 1998; Sessler, 1997); integration of medical
treatments and nursing care (Level B: Tominaga et al., 1995; Level C; Pesiri et al.,
1990; Pesiri, 1994; Level D: Kollef, 1998; Sessler, 1997); working in a
multidisciplinary team; and use of weaning guidelines to decrease prolonged
mechanical ventilation (Level B: Birkett et al., 2005; Chiang et al., 1996, Maguire et
al., 1994; Leval C: Happ, 2000; Level D: Baer, 1998; Kapadia, 2001; Sessler, 1997;
Winslow, 1996).

3. Healthcare providers need to be equipped with knowledge about the
assessment of patients who are at risks of self extubation and accidental extubation as
well as the strategies to prevent unplanned extubation. Furthermore, healthcare
providers, especially nurses, need to accumulate experiences resulting from providing
nursing care to prevent unplanned extubation such as tube fixation, effective
communication and establishment of relationships between nurses and patients, etc.
Finally, nurses’ awareness should be raised when it comes to offering nursing
interventions with care to ensure successful weaning from mechanical ventilation and

prevent or decrease the incidents of unplanned extubation.

Discussion

In the present study, a total of 28 research reports and academic articles related
to unplanned extubation were reviewed. Of these, 23 were research studies and five
were academic articles. It is worth noting that there was no Level A research found in
this study because researchers cannot manipulate unplanned intervention without
harming the patients. Moreover, the selected studies could be divided into two
categories—those involved factors associated with unplanned extubation and those
related to nursing interventions to prevent unplanned extubation. As the numbers of
the studies categorized as Levels B, C, and D are rather similar, there was sufficient
data and support for the analysis and synthesis of the development of a clinical nursing

practice guideline on nursing interventions to prevent unplanned extubation.
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Generally, the continuous quality improvement (CQI) technique is used to
prevent unplanned extubation. This technique clearly specifies the practice guidelines,
and it requires continuous improvement of practices to ensure effectiveness,
continuity, and participation of the healthcare members in problem-solving. It has
been found that the CQI technique can decrease unplanned extubation. In addition, the
ratio of healthcare providers to patients influences the prevention of unplanned
extubation. To be exact, the ratio of nurses to patients in critical care units at 1: 1
decreases the incident of unplanned intervention. However, it is difficult to achieve
this ratio in an actual care setting due to lack of nursing staff. Therefore, developing
nurses’ knowledge and skills can help prevent and decrease unplanned extubation
(Nort Tachawattanawanna et al., B.E. 2548; Watinee Kochamas et al., B.E. 2543;
Ayman et al., 2006; Chiang et al., 1998; Maguire et al., 1994; Richmond et al., 2004;
Sessler, 1997; Yeh et al., 2004).

In this study, factors related to unplanned extubation were reviewed and
summarized, and the findings shed more light on understanding of the problems and
causes of unplanned extubation. The nursing interventions synthesized in this study
yield the techniques to assess risks of patients for unplanned extubation in order to
enable nurses to better identify and monitor these patients. The improvement and
development of nursing interventions according to the evidence-based practices lead to
a more clear-cut nursing interventions that can be implemented to prevent unplanned
extubation in actual clinical settings (Leval B; Ayman et al., 2006; Birkett et al., 2005;
Christie et al., 1996; Chiang et al., 1998; Maguire et al., 1994; Richmond et al., 2004;
Level C: Kanungnit Bureeted et al., B.E. 2548; Pesiri, 1994; ; Yeh et al., 2004; Level
D: Baer, 1998; Kollef, 1998 Sessler, 1997).

Regarding the limitations of the present study, the findings of the study should
be validated by experts and specialists, and they should be tried out before they are

used with patients in an actual care setting to prevent unplanned extubation.

Conclusion
Unplanned extubation that occurs in critical care units harms patients’ lives.
The objectives of this study were to review an existing body of knowledge regarding

factors related to unplanned extubation and nursing interventions to prevent unplanned
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extubation. Manual search and database search were carried out, and the result was a
total of 28 research studies and academic articles related to unplanned extubation. The
findings revealed that there are two factors associated with unplanned extubation. The
first factor was personal characteristics of patients and healthcare providers. The
former includes agitation, factor related to agitation (e.g. hypoxia, retention of CO,,
infections, fever, abnormalities of BUN and creatinine level, acute or chronic renal
failure, electrolyte imbalance, pain, suffering from illness, procedures, unfamiliar
environment, family isolation, anxiety and stress), prolonged oral intubation,
prolonged use of mechanical ventilator, and history of unplanned extubation; the latter
involves lack of knowledge and skills of providers. The incidents of unplanned
extubation usually occur while providing nursing care, such as bed bath, suction,
transferring, and changing position (Level B: Atkins et al., 1997; Ayman et al., 2006;
Chevron et al., 1998; Christie et al., 1996; Jaber et al., 2005; Level C: Nort
Tachawattanawanna et al., B.E. 2005; Balon, 2001; Boulain et al., 1998; Level D:
Kollef, 1998).

When considering nursing interventions to prevent unplanned extubation, it
was found that the assessment of patients with high risks of unplanned extubation is in
congruence with nursing assessment to identify patients who are at risks of self
extubation or accidental extubation. Nursing interventions proposed to prevent
unplanned extubation include effective tube fixation, effective restraint of patients,
effective administration of sedatives and pain control, effective communication,
sharing information between care providers and care receivers, increase in visiting
time, decreasing anxiety, promoting cooperation among multidisciplinary team
members, and designing effective weaning guidelines. Furthermore, dissemination of
knowledge among healthcare providers is deemed significant as it can decrease and
prevent self extubation and accidental extubation as well (Level B: Birkett et al., 2005;
Level C: Chiang et al., 1996; Happ, 2000; Pesiri, 1990: Level D: Baer, 1998; Kollef,
1998).

Recommendations for Nursing Practice
According to the study findings, the following recommendations can be made.

First, the risk assessment forms should be devised and implemented in actual clinical
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settings. Secondly, the incidents of unplanned extubation systematically recorded.
Third, nurses and other healthcare providers should be equipped with knowledge and
skills on prevention of unplanned extubation. Fourth, standard practice of tube
fixation, patient restraint, administration of sedatives and painkillers, and weaning
from mechanical ventilation should be developed and implemented. Finally,
participation and collaboration within the multidisciplinary team should be promoted.
Policies based on these recommendations should be devised in each care institution so
as to ensure uniformity and continuation of practices to ensure successful prevention

of unplanned extubation.

Recommendation for Further Studies

Based on the findings of the present study, it is recommended that an
assessment instrument should be developed to accurately and effectively predict the
incidents of unplanned extubation so that appropriate nursing interventions can be

timely carried out to prevent unplanned extubation.
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