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Effect of Using “Rama ET-Tube Intubation Cart” on
Duration, Accuracy and Completion of Prepared Intubation
Equipment in Pediatric Intensive Care Unit’

Thitima Watthanasereewetch M.N.S. (Pediatric Nursing)
Supatra Phaopant”~ MSc. (Health Education), APPN
Sriwanna Thasanthiah™ M.N.S. (Pediatric Nursing)

Abstract:

This experimental research with a one-group crossover design aimed to
investigate the effect of using a Rama ET-tube intubation cart on the duration, accuracy,
and completion of prepared intubation equipment in a pediatric intensive care unit. The
sample group was recruited by purposive sampling. The group includes 30 nurses in a
pediatric intensive care unit, Ramathibodi Hospital. The instruments consisted of the
Rama ET-tube intubation cart, which was created using the design thinking process to
prepare equipment for endotracheal intubation in children and was sorted according to
the age and weight of patients. Data collection instruments included the demographic
data questionnaire, time recording form, a list of devices used for endotracheal intubation,
and a stopwatch. The method of preparation was random as usual nursing care or the
Rama ET-tube intubation cart. Data were analyzed using descriptive statistics, repeated
measures ANOVA, and chi-square statistics. The results of this study revealed that the
mean duration of preparing equipment using the RAMA ET-tube intubation cart was
significantly shorter than usual nursing care. With chi-square analysis, it was found that
the RAMA ET-tube intubation cart was significantly more accurate and complete than

usual nursing care.

Keywords: ET-tube intubation cart, Duration, Accuracy and completion, Critically ill

pediatric patient
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fimsuanuasuuuUn
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HANIIAY

nguaaialunenwnalszimegiheinga
WU 30 e mqmﬁla 29.90 U (SD =8.09)
dulvajaumsanmszaudSuanas Huiu 29 e
(Sazaz 96.70) Yswanln w1 e (Sagas
3.30) flawssousmanennavmesziu losagi
5aURaU VA (novice) LLax&jL%'mmiy (expert) ¥
ﬁqm 2eNaL 7 918 (5089 23.30) SOINNIAD SLAU
A& (proficient) 31143 6 918 (3888 20.00)
ixﬁwjﬁ%'uﬁ'uﬁnwﬁw (advance beginner) Ll,azlgﬁ
ANNEN50 (competent) BENAE 5 918 (38D
16.70) #Uszaumsaldrevaswnndlarazig
malameanan RSI 1w 27 578 (Sa8az 90.00)
Tsifiuszaumsalgrewdawnndlanaemelans
$#an RSI 1174 3 518 (58882 10.00)

ssazom lunsssnalnsaildiatemsla

HamMsAnHWUD nauagmIanaUnsal
Tavatamelamemswentnamuind ldnanise
40 1.45 it naanngad 10.57 il waglFom
(&g 5.30 ¥ (SD = 2.31) Lﬁamjnﬁaashqm%im
gunsolldviadiavialasnis RAMA ET-tube
intubation cart 1 aniaegad 1.42 1l nanannge
A 7.44 i wazlFommas 3.59 17 (SD = 1.44)
Wodtarzdilssudisuszeznalunisiedow
gunsallariaziemela deadd Repeated measures
ANOVA wuﬁni‘ianejué’aaahﬂﬁ%mim%ﬂu
gunsallavagismelacmenu azldszaznaly
MstesenaUnsalunnaniuegNissauledfny
meadd (F, , =234.19,p<.001) dadauiieu
TBgeeituns Bonferroni WU sraznmIadsly
maesexgunsallavadiemelass RAMA ET-
tube intubation cart (mean = 3.59, SD = 1.44)
Waannmstessngunsalldagiamelasians
WeNUANUNG (mean = 5.30, SD = 2.31) D&
SAUNEHAYN NG (597 1)
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MmN 1 MInadauANNLANIBIAmassaznamMsasangUnsallaretiemela (i) de RAMA

ET-tube intubation cart az39mMswenuamuUn@ (N = 30)

Emse3snaunsal Min-Max Mean  SD SS df MS F
Tanademala
RAMA ET-tube intubation cart 1.42-7.44 3.59 1.44 1189.04 1 1189.04 234.19"
MINeNUIaMNUNG 1.45-10.57 5.30 2.31 147.24 29 5.08
‘p<.001

aNxgncatasuiuratalnsaildnats
wiala

wamsAnmwu ilengudiadiaaiaw
gunsalldviadmemelagieismenenuamuing
naudaseavae 30 T8 wisugunsalligndas
asududadiusasas 100 udilanduiamuaien
gUn30i6ng RAMA ET-tube intubation cart Wu7)
w3sngUnsalligndasasudiuiies 12 e Aoy
Fo8aT 40 LAz 3EN AYNADIATUNIUDY 18 918 Ae

Wuspeaz 60 MNMIMOTDUANNFNNUSIZNINGD
M5Le5aNgUnIalAuAINGNABIATUDINYBY
gunsallavademeladieaddnadau Chi-Square
wuIEmaesaxgUnsaliuanugnassaIuaIY
yavgunsalldvatamelaiinnudunusnuadig
HrladAmeada laawunnsld RAMA ET-tube
intubation cart Mglinguaadiuasangunsalla
9NaAeIATUAIUNINATIIEMINEIVIANNUNG
(miw?; 2)

M5 2 a‘hmuuaz%’aﬂazwmﬂq'u61'3af;iNLtdazﬁﬁmsmgﬂuqﬂnsm‘“leiviaﬁmmﬂa FILUNINANN
andavasutureasgUnsaildvadiemela

ANNYNHBIATUIU "“J%'msm%'ﬂmqﬂnim”‘lzivimhﬂma%
wasgunsaildviethamals RAMA ET-tube Msngnamuni EetY
intubation cart
ANABIATUIIY 18 0 18
(60) (0) (30)
laigndasnsudiu 12 30 42
(40) (100) (70)
FREY] 30 30 60
(100) (100) (100)

X?=25.71df =1, p<.001
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mawaamﬂw’”Rama ET-Tube Intubation Cart 6185 ::nmn75m§'ﬂmm$mwgnm"aamua"?u

vavginsailanathemalalunagiheingain

msanUsaua

msfnwmaeingualradeldasunsnass
aoumseleizngunsalldradamela uams
NABIIWUD M51H RAMA ET-tube intubation cart
Hgaaszazlumsieiengunsallaememelale
NNNIMSMswennamuUnd a5unalan RAMA
ET-tube intubation cart ({USOLIUAUIANENASA
lawwzaunseiwasendnsulaviadramalavinu
JasengUnsallvivguldhe szon loaEesdiauru
muanguaziimvinzaihe lvnguaiagania
aunsalndudusesldluiaamsldnediemelald
\] 1 = YV ac =
Panhmae3sngUnsaimeismsnentamulng
ngunsalen agnszansznanu wazlaifinmsuus
1 3 Y o v 1 L 1} vV
muFnsuguasEithe hlvnguiegldnmly
[ a v < =1 3 c%’
mMsdaesengUnsallasiad wamsdnmaseil
danpasnuMIAnIFaIMIUTUUTIM TN SN
2 o < P
Tudugnuassadumansunwngy 1F lulsawenua
Paladtan’ waznIsANBIIAININIFIUNITIO
madaulusadumemsunnduazmsusziuaanmm
4 15 d' 1 Vv <
yesganduazaniz’® MwuInsldsa@unienis
e’:d'd 1 s ) < = a
unndgniimsingunsaiuazenaeatiuszau Hdm
HEanTzezIa lun1sIamIengUnsainiems
o s a v
unnduazenlugaumsaianidula
d: = =1 d' $4 Vv
WaFeuLigui3eInNgNABIATUGIUL BN
gunsainldlumsldvadreonela uani93de
WUNMSLE RAMA ET-tube intubation cart %38/1%
nauatae3engUnsallagndasasudivannnh
FamswentnamnUn@ aSunalan RAMA ET-tube
. . &, < gy P o
intubation cart Lﬂusﬂmuﬂamwwxqﬂﬂsmuaxmw
Fdwsulavagramelavhiu 3aEaegunsaiu
%’uuﬂnmumqLLasﬁmﬁnwaq@'ﬂamﬁnImmwiaz%’u
=~ Y lﬂl 1 W g’ L YV 1 v 1 4
fitheessyrrniauaziwingiheliagngaiau
o Vv 1 L 1 =~ a LB |
mlinguaegndannaugunseilavaziemela
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v
o

lagndasuasiminzaniuaguasiminuegiae
0 ﬁaﬂamﬁ'aﬁmwammﬂmswﬁuqﬂﬂstﬁﬁmum
daapaanuMIAnIFaIMIUTUUTIMsIANsEN
2w = &
Tudugneassadumanmsunngy 1 lulsawenuna
s 14 ~ ' < P o
299153Ld0 " AWUNSORUNNMISUNNENH NI
o ] Id =l o ]
gunsaiuasenagnussiiou Hdrnheanany
dawanalumsnivldgunsaimanmsunnduaszen
(medication errors) 1@
48NN RAMA ET-tube intubation cart
azldmmzaunsaiuazendmsurinanslaviade
v v 3 v 1 -:1' 4 <
melaliasutunavne (anduenuaiunaaanu
< [ 1 < ] lv 1
Bludien) Wlanuiheadnnnedaeis aunsalusas
= = Y Aﬂ' = o L Vo o Vv \ L 1}
yiiaaziitheefamnulizany mlvngudedn
L = k4 £4 k4 1 ad
Jan3engunsailagndesnsudiunnninizms
NeNANNUNG §aAAaaNUMSANENETN50LAU
mMamsunndasuaunaniiu unalesidaian'e
ANEINTORUN N TUNNT NS UFIUN ISl
a A v P o P o
andiunUsznaumeaunsal wn3aeliaunnduazen
Ao & o o vy v & o = o
ndludmiuiihenngiely audiadnaudaly
Hlvel gunsaiviadeasnagmululithezassy
1] L = 1 Vv k4 L = k4
aegnagaau dadudeliildnuiawiangunsalle
ASUDIUENU WULREINUMSANHTBIMTDBNLUU
< < o [ Al ]
sodunemsunnddnsuhad vajuaznis
aa a a { ' <
Uszgndldluadiingesnsnia’” Anuiisodu
memsunndnusznaumeaunseiliansii gunsal
Tanatemela sndaespsiannnduazeniiaiy
1} v L = re= v 1
Hglinmsdawiengunsailinnuasuaiu uasas
La‘%ummﬂaaﬂﬁﬂgqqmmﬂulﬁ
RAMA ET-tube intubation cart &3 WNIUMN
NIDULUIANNIZUIUNTAALTENDDALUY (design
thinking process) (3uaUMNNMIAUMTyannga
YV = = v a wva LAl
wWhuanease s wmmagﬂgummmﬂluwaQﬂ'm
a < ‘:4' a ‘:2/ ¥ a a n'
Angaan seydaymniezy ldanuaasisu
FPNETIANINAUMINUMIUITTUNTIN BRALUULTY
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v v
a & o

FununniihluneasdlduazuSudsudlalvin

@

a 4 Y, a < v
nuusunmsldnulunegtheingadn msas
Fuua T UTUA D UM NNTDULUIAANGINEGD

| i . <
#9019 RAMA ET-tube intubation cart (UunaU
lﬂ'd = a Y 4 = 4
nivszansmwlumsuddaymmsiamsengunsal
laviememeTlasduazinsenbigndasasuduiie
< n' a s A [ ] d'
Wudszdugviauianssulvd Neoudussnss
$4 1 Yy YV 1} =
anuasamszaanguiihnanglaaded
PNNNINABILHULATT RAMA ET-tube
. . = = a lﬂ'd
intubation cart Nﬂi:ﬂ'ﬂﬁwawmﬁlumiamsﬂsnm
Mse3eNLaziNANNgNaasAsUTLlumMSe T
gunsaimsldviamemela tiavhmnessdlungs
£ ) A:! 4 n}::{ o °
Maghezaunentnanidszaumsaimsiauuas
ANITOULMSNENUIANUINVAY AAUNUIING b
RAMA ET-tube intubation cart %3¢/ liwen1unaLe e
[ ] <
aunsallaviadremelalasiad uazin3angunsal
k4 $4 v ‘ﬂy l‘;’ W 4
lagndasasudiumnnau Tealaizunudssaunsol
YHIDFNTTOULAITNEIUIDYDILADLAY TINDINTN
RAMA ET-tube intubation cart #AMNRWILLAILAN
[ CR < o = o v 3
nugthedn msiaisasaunsainmeluudassuas
<~ a vV Vv L :’ %
szymsidenidaldnulvassiuenguasinminges
Al 913 =] = < [
Hihe 1dlaawudidnmanaudadnle wnsaniy
a ¥ Y a < Adld A <
vsunmsldnulunegtheingaanniediadn
wannvaerde e lvdithelasumssnmnagagn
ABIAIENITZUIUMINENIBNUIFNNMTIDADE T
720NN ULUIAN LEAN 2a4d01UUNMUILL
) - &
FusesaamulsneIuna (aswn.) Gaamsussgnd
L4 =y =Y lﬂ' YV Y
1Huwrda LEAN Tuszuuuimsguan iva lvethe
lasumsifiaeuassnmnlntigneas lasananu
geytlan Lilan AN Ltam\jqLﬁuﬁmmmﬂaa@ﬁwm
t4% a 4 ° ¥ 95 ‘:l = = Vv
Hiuusmatudan® wasiiaSeudisuaunuly
MSNEM RAMA ET-tube intubation cart WUIN51@
: ' S o & ' < '
mnNsaudisazinnanysanaiduagreann
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AatauauusuasnmMamsihuamve U1y
UssTami

mumsUfuanIswenua

muﬁﬁ'ﬂﬁwuiwmsm%ﬂuqﬂnszﬂdviaﬁm
malalagld RAMA ET-tube intubation cart ¥ 14
msdaasengUnsalldiediemelaszainuazdl
mmgﬂﬁmﬂsuﬁaumﬂﬁu aumsthluwanndasan
wazineuns ldanagUrandaunundiag lu
IiﬁWﬂﬂUﬂaﬁﬁlaﬂﬁ’ﬂ1§QLLaiéﬁaﬁ’Jﬂﬂ’]ﬂiﬂ[ﬁlﬂ’m
Tnednausuiumaumslavetemelainiumsly
RAMA ET-tube intubation cart tial¥idaaa
Fnnalumsldnudeu

MUNITIEY

¥ <

nReHlunINeLUUNeaes insmuaN
druwdsunsndou lagnisdnwiuvuiiuaau
(crossover design) wazyinMsgIsMaLaseaUnsnl
laviadamalalviiungudaea uamsdnumani
Tugaumsaidrass (simulation) ¥ lwlaitfiutlaym
FonafarudianllFnueis duivlusnanans
2EALUUMINAaRlaa1FRAMA ET-tube intubation
cart Tugonumsalimslanegiemelaassaaly

nnanssndsznia

YBVDUANIBNAFATINTG 05, WNNENAYS
2ANS DIAaN5m wazhnnulasamsnannulseh
gimu%é’fﬂ (Routine to research: R2R) ﬁlﬁﬁmusﬁw
wazaauNUluN1Ive YaunmeINITUNNENN
T5adl @Aynmseny fiusnmlasamsise 2BYDUAN
AMITIAN ANINNEIINT UsesIUBIANTUIIITNS
NeNIALSINENUIATIINEUA Ltaztﬁmﬁ'ﬂﬁwargﬂm
N35NTAINAH AMEULNNEMENTLIANEIUA
INFUANATIIY ﬁiﬁmm’imﬁaLLazaﬁuagum'ﬁ

o aw o & 0 & v Y Y =
‘W]'J‘\]EIQ“U‘IJHQHE[’]Lif\lqajﬁlﬂﬁnﬂﬂ

185



«a@4m151% Rama ET-Tube Intubation Cart 683582081 3A3oNUaSAINGNAINATUHIN
vavginsailanathemalalunagiheingain

L@NF1581994

1.

Tayal VS, Riggs RW, Marx JA, Tomaszewski CA,
Schneider RE. Rapid-sequence intubation at an emergency
medicine residency: success rate and adverse events during
atwo-year period. Acad Emerg Med. 1999;6(1):31-17.
Sagarin MJ, Chiang V, Sakles JC, Barton ED, Wolfe RE,
Vissers RJ, et al. Rapid sequence intubation for pediatric
emergency airway management. Pediatr Emerg Care.
2002;18(6):417-23.

Kerrey BT, Rinderknecht AS, Geis GL, Nigrovic LE,
Mittiga MR. Rapid sequence intubation for pediatric
emergency patients: higher frequency of failed attempts
and adverse effects found by videoreview. Ann Emerg Med.
2012;60(3):251-9.

Stollings JL, Diedrich DA, Oyen LJ, Brown DR. Rapid-
sequence intubation: a review of the process and
considerations when choosing medications. Ann
Pharmacother. 2014;48(1):62-76.

Gooch MD, Roberts E. Changing the emergency
department’s practice of rapid sequence intubation to
reduce the incidence of hypoxia. Adv Emerg Nurs J.
2017;39(4):266-79.

Schmidt SK, Brou L, Deakyne SJ, Mistry RD, Scott HF.
Frequency and characterization of tracheal intubation
adverse events in pediatric sepsis. Pediatr Crit Care Med.
2018;19(2):80-1.

Mulcaster JT, Mills J, Hung OR, MacQuarrie K, Law JA,
Pytka S, et al. Laryngoscopic intubation: learning and
performance. Anesthesiology. 2003;98(1):23-17.
Wang CH, Chen WJ, Chang WT, Tsai MS, Yu PH, Wu
YW, et al. The association between timing of tracheal
intubation and outcomes of adult in-hospital cardiac arrest:
A retrospective cohort study. Resuscitation. 2016,
105:59-65.

Matettore A, Ramnarayan P, Jones A, Randle E, Lutman
D, O’Connor M, et al. Adverse tracheal intubation—
associated events in pediatric patients at nonspecialist
centers: a multicenter prospective observational study.

Pediatr Crit Care Med. 2019;20(6):518-26.

186

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22

Chacaroun S, Borowik A, Morrison SA, Baillieul S, Flore
P, Doutreleau S, et al. Physiological responses to two
hypoxic conditioning strategies in healthy subjects. Front
Physiol. 2017;7:1-20.

Ericka P. Simpson. Neurologic complications of systemic
disease. In: Loren A. rolak, editor. Neurology secrets. 5th
ed. St. Louis: Mosby; 2011.353-73.

Souza N, Carvalho WB. Complications of tracheal
intubation in pediatrics. Rev Assoc Med Bras.
2009;55(6):646-50.

Satyapal VM, Rout C, Sommerville TE. Errors and clinical
supervision of intubation attempts by the inexperienced.
SAJAA. 2018; 24:1-17.

Rousek JB, Hallbeck MS. Improving medication
management through the redesign of the hospital code cart
medication drawer. Hum Factors. 2011;53(6):626-36.
Shultz J, Davies JM, Caird J, Chisholm S, Ruggles K,
Puls R. Standardizing anesthesia medication drawers using
human factors and quality assurance methods. Can J
Anaesth. 2010;57(5):490-9.

Jacquet G. The Emergency Department Crash Cart: A
systematic review and suggested contents. World J Emerg
Med. 2018;9:93.

Crimlisk JT, Doherty MM, Fernandes E, Leblanc E,
Guarino R, Costello KV. Adult code cart redesign: Clinical
implications. Nursing. 2018;48(7):58-61.

Bjurstrom MF, Bodelsson M, Sturesson LW. The difficult
airway trolley: a narrative review and practical guide.
Anesthesiol Res Pract. 2019; 2019:6780254.
Loiselle J, Ruddy RM, Wiley JF, editors. Text book of
pediatric emergency procedures. 2nd ed. Philadelphia:
Lippincott Williams and Wilkins; 2008.

Kidjawan N. Design Thinking Process: New Perspective
in Thai Healthcare System. JTNMC. 2018;33(1):5-14.
Cox M. Design thinking in healthcare [internet]; 2015
[cited 2019 Sep 3]. Available from: https:// www.
researchgate.net/publication/281408556_ Design_
Thinking_in_Healthcare

. Kelley D. About IDEO [internet]; 2018 [cited 2019 Sep

3]. Available from: https://www.ideo.com/about

Rama Nurs J e May-August 2021



Fon INUFTIY uazAM

23. Sirisak N, Jayanton P. Designs for cross-over trials.
Naresuan University Journal.2008;16(3):255-62.
(in Thai)

24. Benner, P. From novice to expert: Excellence and power
in clinical nursing practice. Menlo park: Addison-Wesley;

1984.

Vol. 27 No. 2

25. Healthcare Accreditation Institute (Public Organisation).
Standard manual HA 19[internet]; 2019 [cited 2020 April
8]. Available from: https://www.ha.or.th/Backend/
fileupload/AS+RS+DHSA /Attach/SD-ACD-015-00
%20HA%20Standards%20Implementation% 20
Manual_190719.pdf

187



