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The Effect of Ethanol Inhalation on Postoperative Nausea in
Patients using Patient Controlled Analgesia

Oh, So Young1 - Park, Kyung Sook?® - Hwang, Yoon Young3

'RN, Seoul Asan Medical Center, *Professor, College of Nursing, Chung-Ang University,
3Full-time Lecturer, Seoul Women's College of Nursing

Purpose: The study was done to investigate the effect of ethanol inhalation on postoperative nausea in patients
using Patient Controlled Analgesia (PCA). Methods: The data were collected from June 1st 2006 to September 30th,
2007. The subjects were 70 patients who had had orthopedic surgery under general anesthesia. The levels of the
Visual Analogue Scale (VAS) was used to measure postoperative nausea. The experimental group was given
ethanol inhalation using ethanol pads and the control group received normal saline pads. All participants were
instructed to take two deep sniffs with the pad one inch from the nose. This was repeated every five minutes for
three doses. The collected data were analyzed using SPSS/WIN 12.0 program. Results: The study supported all
hypotheses. "The experimental group given first dose of ethanol inhalation would have a lower level postoperative
nausea compared to the control group”(t =-5.900, p =.000). "The experimental group given second doses of ethanol
inhalation would have a lower level postoperative nausea compared to the control group"(t =-7.507, p =.000). "The
experimental group given third doses of ethanol inhalation would have a lower level postoperative nausea compared
to the control group"(t=-6.685, p =.000). Conclusion: According to these results, the ethanol inhalation can be
considered an effective nursing intervention for relieving the postoperative nausea in patients using PCA.

Key Words : Ethanol, Inhalation, Postoperative nausea and vomiting, Patient-controlled analgesia

. N E Roewer, 2003; Junger Hartmann, Schindler, Dietrich, &

=)

=

1. @70 Wy A 2o 444, SAAY DEE %Hg* w of
Z s

G T AT TS W WEL o 20-30%el A FRES a3 4419
Ao 2 Yehtal glom, oz §HaclE FAlol 7t = g 9 A B4y 22 S
A3 Q= FAEN A= 70 ~ 80%°f E3HApfel & (Golembiewski & O'Brien, 2002; Kim et al., 2004),
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Park, Bang, & Choi, 2005). ¥} ofyz}t 324 A7
AIREe] A FEA] Y AA A YL7IIE A
U2s HE S7HE oo = FAAR &de F
HI5HA| ElthGolembiewski & O'Brien, 2002). 132 &
% = o4l 9 RO Pol B4 e A Ul Fa
xﬂi EH-,—E]—Y 20 = (Negus & Markocic, 2003),
So ¥ ANESZEES AR Heols
o] X7}51L Aoz EF—EIF— Uck
Fa T AHesRdS A% ofHYA Al(opicid)=
gt Alsaz Qs df AREIL Lo ti(White,
1997) Fe F o4 9 FE Ao JFE vAe F
aQl & shz, F o) Arhe5247|(patient cont-
rolled analgesia, PCA)YE 7| X3t Z$ 24 W JTEQ]
ANEE RS S7PAIEKim et al, 2004
Kim et al,, 2005). == & 24 4 ZLE9] oy} X7
£ fI’F A97F o] RolA AL QlFelE &k 1
A717-& H3ks] g R R] 9kl 9l 2w (Kenny, 1994),
Hofst= EAIRF e le] thFsto] e stA 4
WelAY 2 52d 4= Sl WHE oA gle AA
o]tHKim, 2005). °|Z 2l3 & T AT} LEE
Wel7] gt FHEA Fo Al AR HE 71de 7H
FFEAE HEF FoezA A5 EJ% frieshs
Sl A ARET otk 4% F 2417 FES
dl®sl7] 9138l metoclopramide, dexamethasone TH=5
o2} metoclopramide - dexamethasone 3t Q2 A3
3t Axl, S T AT e wrIFo] Zhz) 45%,
23% 9 13%=2 YERY 2}o]|& H . H(Grizelj-Stojcic,
Rasic, Cala, Mrsic, & Smiljanic 2007), metoclopramide

SRR

HE5 o9} dexamethasone - metoclopramide H3HE
E Hugt Atois e T R2AREA] eAla)
B HlEo] Zpo7h il ot 24 A7kt 48*]7“’1]/\1‘_ +r
)5t xpolE YEFWTHYang, Lee, & Kim, 1997). 4=

S o AF TR I AS Ao R ondansetrond—]-
dexamethasone2 =3}t —‘;ﬁoﬂfﬂ Aol = AR E 1A
e dagol va) 44 T eHI TEo] £o
SPA FHasmont, o4l FEe) BAe] gd 21

2 YERY ]Oﬂ gt A&t h@o] a5+

=i ME]‘(ChOL Cha, & Kim, 2005).

QYo 2 283 izl AutE o

A ok SEA A olol et fiekow chape v

oFEA tAl e Eol AEHAL Sled, 1 5 shurt
A3 2 FAF (isopropyl alcohol, IPA) H|ZF S{]0]

o o

o} obA] et 7] B AA] gfo, olaxe
LUAEL oFHGA Al o3t FLERPAL olsh=
slst 484 wola] o 9(chemoreceptor trigger zone,

CT2)) AANIRS BAGS 54 T eHi 1=
o7 =% Qlti(Mamaril, Windle,
& Burkard, 2006; Wang, Hofstadter, & Kain, 1999).
Sallaz®} Jourdan®] FEAH A Wang =, 19999 ¢l
S5)olHE FEIA 28] F0 oS ke
o} =g| 1] R (noradrenergic) =2 Z(cholinergic)
Am7} w Aol ola) SysEE Ao ehite
o, o]AZR2AUIALE o3t 7K Il i &
2417 FEWAG JFE FE Ao THHT 9
o ol AmEHelnS HUL H§o| Folstu] A7
n olUgl HALE Aol &
Al SR AL glom], 4o gt vixka
o2 ol g7} Ay FolA AR-EIL QltHAnderson
& Gross, 2004; Mamaril et al., 2006). L2} <ol A
AHE 5 F 941 @ PR G ARE 97t A
T BAI, e g Mt
T 7 ol AR Aole oSt o
AR FUT YL ST o1
oot Eqow s She 4ns WS A
31 @l31(Korea occupational safety & health agency), ©]
SR volelol ot 4
We Ao yeha glok
oae FEe] A AL TR L7, 5 4
EE 5 FHolA =AAE 23T 22 (Lee,
2006), utA o7 g & @ Alo] LERT} ¢ o]
WASH= Ao g B 1% 1 QT Stadler, Bardiau, Seidel,
Albert, & Boogaerts, 2003). oJof] & 1= & 5 A
uEg olgT AIEEEUNE Agels Bxlol

Few|Ego]
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2, 95N
2 A AL e  Ates2ETE ANSS)
= S e R outs HEEYde] e o4
of njAl= aNE glstara} ghojn, A A Q] F3
o o3} 2
© % 5 ANEEREE et Bl A
Asle 04le) ARg welgi
© % T ANEEREY)E AMeHE B4 o
e ugEdel 24e Ao nAEs adE
ot}
3. R
oeke M BEAS HE3 AL frgurt
& F oAle) st gy Aol
AR olehe HEAS 13 2 g AR
2 frgun 24 ¥ 4o Yrs) g Aol
A2 BAA: olehe HIEUS 23 H g3t AR
° grput 4 F 4o JEh A Aol
A3 R ek NBEYL 33 A4 AT
2 frgun £ ¥ 4o Jrs) gad Aol
4. 8019
1) A7 EE247)
AHEE2A7E fRke] 270 whet ujE Y

ZAzo] 9J3f FEo] FUE+= Infusion pumpE O]
stol, 52 =2 wf A A48 RojEs EA
e 2APoRM Ushe WEHFES FAT -
7)4-0|ti(Glass, Estrok, Ginsberg, Goldberg, &
Sladen, 1992).

# Aol A= mrefd A

Forﬂ

o

30 1o o

&
L
g

2 A|(Fentanyl citrate: 0.15 ~

ol & F AtETEET] A

Bxpe] o4lo] mAL w}

0.4 pgkghr), BlulekA] =4 (Ketolorac: 40 ~ 120 mg/day)
2 &} L& A|(Ondansetron: 2 mg/day)] &3t k52 A
W2 S Foto] A&EH o Flsto] 7| 5 55
FrAISHA A, ghake] gtof whet ulA| Ag AR 9
off 2AE= Pzt AsEo] AP 8o XEAt
ShApol|A| Fof=ar, FHazof AXF 2H77F lo] 9A
Alzbo] ke wjzbx] Frheko] Fold 4= glA Hof

e 719 vtk

2) 24

AP ZAQ 7

ol ot el Heor
EshA] gowA & 1‘4 oA Eshal 4l 7)ol =

= 9] E73%t =7 2 2(Hogan, 1990), & Ao
M= A ZHE AFALA Z(VAS)E 2R3 9 A0 Ars
of g,

3) s AEd

& %%LOMF— 83% 01]_%% g Ho] HA =L

53 BYskn 4L

2
&t
fr
=2
f

o
7
o

= FYol o= * s E
S AMESh= #Ae] @Al vA|= makE ukotsty]
Q3 v =54 tRxF A3 d7|(nonequivalent control

group pre-post test design)of 2]+ GAFAIE ¢ITLo|T).
2. A7y
2 Aol gkt 20069 69 1295 20074 9

2 3097k ASAY 24 W) AR 27|
QJelsto] Al stol AR 448 W F o

AL 34k 3 T0E(AAE 359, TR 359)°
2, TR P A4 7R et Pk
. B AT AL ofsstn ATHS B2t
A Eofa 2
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o OrfiFol F5] 7HeEh 1841

Af

Aslmbsol ofs JFejat pas AR A

u|=u}#|17}83)(American Society of Anesthesiology,

ASA) AAlGHEoll A

Class 1~20f 3jsl= =}

Class 1: AAlZg o] 9= A7}st =}
[e]

Class 2: & golu}; FHHEel

o4e] 4ol B

R & L CER-EEE e B
o 3 3 FA el & oHoln AHEEE
A7) Aol BT BAE WEsle] ATe] BAg
Agaln £ Ao Fold AL slhusich oA
HAL oY 44 F EOR o4 o]F 0S5
AT BAE SAE0R tapit Adae] Lo &
Gotol tlag 35w, ART 35S A9 wgstel
20069 6 19 HE 20074 9€ 304714 Az} =}

3l
585 AT Cohen(1988)9] 4> 4hZo]
oJet FolgE(a) =.05, A H(power) = .80, AT}
A 7](effect size) = .60 7-$ FE(sample size) 352
2 QAolE AR R tjRge] LRt 717 357
ST

3. AT

1) fig=e duty 54

Wirx S AL o] Bolslo] ARl

2 E3) Sustaon AW, A, AW A5(BMD,
Fu, w8 4w, 959, AU 2As

S ARE Sa NHAZLEE WE SR
2 & FRAZRE 240 WA Az7H )

3 o4 SA=F

2 A9 s T 242 100 mmo] AJZHA AL
2] I= (visual analogue scale, VAS)E ©]-835}4J(0 mm: £
Aol g Abel, 100mm: 713 FAIT 04 E AE
AEl) AL LAl 2ale] AR SEAA) &
A & F AZozny Hold Aels st
100 mmo] 7HHLRE 940 HAwst A7
< 9Ju]gtth(Boogaerts, Vanacker, Seidel, Albert, &
Bardiau, 2000; Kim, Lee, Ok, & Kim, 2005).
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B Lol A o] &3l 83% ALEE oS olhmE
TBUFLLI} ST dHE s & l %3}, 4]
FoJofEetd g o] ARol whet o g2 830 mLe} A
5 T3slo] 1000 mLE A% Eo] oofEor 3|7}
HEO 4@ ol So|r} 83%OEHE 1 ccE 2 2o1;‘<]
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6. Xt2EH

349 AEL= SPSSYWIN 12,0 Z2I1HS o] g3}
o] BAsiick gAY Ante B4, AW 4 Saw
W E4e Mgl wiRew Hasiglon], Ay
2 719 5244 452 x-testg} t-test= SFA T
A7 AZS Y8l AERT h22o] 04 A=
g3t AL SRR ttesto SUEE ttest 2 Tk

1) R Qe 249 524 FS

dgAte] A SHoE AU, A, AAFAS
Foieel el 594

| Qlck(Table 1).
Auaa gzgel Aue Auze] A9 oAl
(6

(62.9%), 2478(68.6%) O 2 7}1(} molo. % Fo =7
2 Uebethp = 802).
A% E‘:XlﬁBMI)i AR gre] g el
3 Av AP, dEd BE CPAAFo] 29
(62.9%)% FA5HA| Lehgon]
o7} G Tp = .572), THE A3

‘Qlero] 247 17 O(48 6%) 2} 207(57

o FAACR AT Jow L}E}”‘:}(p 743). W&
Art AP2olAl HiE o4 o] 108(28.6%), ‘2Z
I caEo] 74zt 89 (22.9%) skl o, TRt

aE
A <3 0] 10W(28.6%), ‘ZZ70] 778(20.0%) 0.2
el BAFcR FAg Aoz Uelgtip =.957).
S AT A X7} 209H(57.1%), <97} 15
(42.9%)°]1L, oA 57k 2478(68.6%), “F 7t
119(31.4%) 2.2 Yeh} FAH o2 {23k Zol7} ¢l

ATHp=322). SAL2 Ao A] T 71 307(85.7%),
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Table 1. Demographic characteristics N=70)
E imental =35 Control =35
Characteristic Categories xperimental group (1=3) ontrol group (2=35) X p
n (%) n (%)
Gender Male 13 (37.1) 12 (34.3) 0.062 .803
Female 22 (62.9) 23 (65.7)
Age (yrs) <30 5(14.3) 3 (8.6) 0.997 .802
31~40 2(5.7) 2(5.7)
41 ~50 6(17.1) 6(17.1)
=51 22 (62.9) 24 (68.6)
BMI Under weight 1(2.9) 0 (0.0) 2.000 572
Normal weight 22 (62.9) 22 (62.9)
Over weight 12 (34.3) 12 (34.3)
Obesity 0 (0.0) 1(2.9)
Religion None 17 (48.6) 20 (57.1) 1.243 743
Christianity 8(22.9) 8(22.9)
Catholicism 4(11.4) 4(11.4)
Buddhism 6(17.1) 3 (8.6)
Educational level No education 3(8.6) 4(11.4) 0.654 957
Elementary 8(22.9) 7 (20.0)
Junior high 6(17.1) 6(17.1)
High 8(22.9) 10 (28.6)
Over university 10 (28.6) 8(22.9)
Alcohol drinking Yes 15 (42.9) 11 (31.4) 0.979 322
No 20 (57.1) 24 (68.6)
Smoking Yes 5(14.3) 4(11.4) 0.128 721
No 30 (85.7) 31 (88.6)
7 SE(43%) 02 Uehgon aTAE U Aol gl A0 etk = 995). $4E A
e B B A e AT e ey
FYg Rt glo] BAT AOR Uekdthp=721). BRI A A% HFE0| 9WQST%OE ko
H FAHCR FHTN Aoz YERTHp = 983). &
2 dntel A 9 Sawd 240 544 AF AT AW QR BT 2-4x7] 247 209
B AW W SSUA SHOR AW, S (511%). BHESTHOE WO Ko7t FAHO
W, SEARE S ARAZRE WE BRI 2 fOl5A] golp=.074) F 2o] AT EAo
O A7k, g FRAIANE 24 TA AJZ7EA 9 Al gt F2gdo] AU
7ho] tla) EAAE 2AElo] vlmat AT F A 7 QAR ] S A ZRE WE EHA 27 o)
of FAALR gt Zol7t glo] FEAol ASHAU AZEE 2ARE A Adde B 313.83E, t=t
CH(Table 2), (Table 3). L2 27914808 &= L 7t EAIF O R 8ot x}o]
AT AT AF Y AUFO] THQ00%) 7 g O tehithp = 096). 5& FRAIZRE
o 7P Boka, daold s SA) vele] 8% e4le] AR AZ7Ke] Azke Adwe] B
(229%)o= @otou & ko] FAHCR {oFt 13980222 e, tEwolA= 15020202
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Table 2. The difference of illness and operation related characteristics N=70)
Experimental group (n=35 Control group (n=35
Characteristic Categories P group (2739) group (2739) ? P
n (%) n (%)
Diagnosis Cervical myelopathy 1(2.9) 1(2.9) 2.126 995
Spondylolisthesis 7 (20.0) 5(14.3)
Herniated nucleus 3(8.6) 3(8.6)
pulposus
Spinal stenosis 3(8.6) 2(5.7)
Scoliosis 1(2.9) 1(2.9)
Thoracolumbar spine 2(5.7) 2(5.7)
fracture
Rotator cuff tear 5(14.3) 8(22.9)
Dislocatio erecta 3(8.6) 3(8.6)
Lower limb fracture 6(17.1) 4(11.4)
Upper limb fracture 3(8.6) 5(14.3)
Gonarthritis 1(2.9) 1(2.9)
Operation title Carpectomy 1(2.9) 1(2.9) 2.435 983
Spondylodesis 8(22.9) 5(14.3)
Nerve decompression 2(5.7) 3(8.6)
Discectomy 3(8.6) 2(5.7)
Anterior & 3(8.6) 3(8.6)
posterior fusion
Acromioplasty 5(14.3) 9(25.7)
Bankart repair 3(8.6) 2(5.7)
Open reduction & 7 (20.0) 7 (20.0)
internal fixation
Extraarticular fusion 2(5.7) 2(5.7)
Total knee replacement 1(2.9) 1(2.9)
Operation time (hrs) <2 1(2.9) 5(14.3) 5.209 .074
2~4 20 (57.1) 23 (65.7)
>4 14 (40.0) 7 (20.0)

Table 3. The difference of arrival ward and nausea onset time N=70)
Characteristic Group M +SD t p
Starting operation ~ arrival ward (min) Experimental group (n = 35) 313.83 £93.05 -1.686 .096

Control group (n=35) 279.14 £78.43
Ending operation ~ onset of nausea (min) Experimental group (n = 35) 139.80 £ 70.71 0.488 .627
Control group (n=35) 150.20 £ 104.32
7t 2H] gt Aol 7t Qlof AT Ao = yEyt AZHA] A AE(VAS) 2= S i) di=dt
thp = .627). o] o] Ao it FEA HSEH= AFAA
A 04 HEe] Bigo] APLL 48971727, 2
3 e FEAs@Ale] AR)e] e BAY O 4449+ 16182 FAHOR fo5hA) ool FA4

s

7‘;15_

9
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Table 4. The difference of degree of nausea (N="170)
Characteristic Group M=+ SD t p
Degree of nausea (score) Experimental group (n=35) 48.97+17.27 -1.121 266

Control group (n = 35)

44.49+16.18

o
228 B 0 A0 Ay} 7k Aotk e
3 ANRE7HL, ApErHd, ABRIER U
pig

D A1%7Hd

“ofehg HZAFUL 13} A8 APLE dren
S F e4le] HErt gad Aolvhrel Y 1
Z A, AREe o4l9) HErh 4897004 B F
30.800.2 18.172 7tAste] EA|ZFOo 2 Qo3 2}o]
£ RIp=.000), GEE] FHz ALA 4449
oA 5E T NT12 1.77 TAsFoL) EAFORE &
o5t o5 ol grol AIRIPLE A E et
(Table 5). ot Z=HIEE ttestZ AT =zt 7+
o} zfolg A AT M E £ et 7ke] folgt 3
o] ETtHp =.000).

2) A2¥7HAd

“ollgrg AU 24 A APLS hEH

o e T 40 Ak A Aok ol ik A
Z A}, AT 9419 AT} 489704 105 =
2 25.63 Faste] SAIF R [ogt 2pol 7t 9l
£ WP =.000) 2] = APHIZRAL 44.49001A]
45372 0.89 Z7}5t0] EAZ o7 903t 2}
Ko|z| ool ARRIMEE A A= ¢ltKTable 6).
SHEE ttest® AATT 2Tt 7He] ZolE
g Ao F Aok 7he] |23 2polE B
thp = .000).

25
oo deo
ot

Iy ok

o

3) AR
IR IEUE 3 48 duze Wagy

22.600.F 2637 7Adle] EAAHCZ g-o5t 2Jo]7t
M= HPfﬂ(p?OOO) xito] Aot APARAL 44.49
oAl 158E 3 456302 1.14 Z7}sto] BAH R &
ojgt ztolg Ho|x| grol APBEIEdL A Aot
FH YRR ttest® ARy g2 7H
et Aufol M= F ek 7he] folgt 2}

Table S. The difference of degree of nausea after first treatment N=70)
Characteristi Gr Pretest Posttest ired t Difference
e oup M+ SD Mzsp PP T vasD P
Degree of Experimental group (n=35) 48.97+17.27 30.80+1820 8817 .000 18.17+12.19 -5.900 .000
nausea (score) Control group (n=35) 4449 +16.18 42.71+1895 0950 349 1.77+11.03
Table 6. The difference of degree of nausea after second treatment N=70)
Characteristi Gr Pretest Posttest ired t Difference
cteristic oup M<SD M+ SD paitre p M = SD p

After 10 minutes Experimental group (n=35) 48.97+17.27 23.34+17.57 9.724 .000 25.63 +£15.59 -7.507 .000
Control group (n=35) 44.49 £16.18 4537+21.06 -0377 .709 -0.89+13.91
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Table 7. The difference of degree of nausea after third treatment N=70)
Characteristi Gr Pretest Posttest aired t Difference
cteristic oup M= SD M= SD paire p M<SD p
After 15 minutes Experimental group (n=35) 48.97+17.27 22.60+1823 7514 .000 26.37+20.76 -6.685 .000
Control group (n=35) 4449 +16.18 45.63+21.53 -0.531 599 -1.14+12.72

o] Zm(Negus & Markocic, 2003), 40 ~ 60%% X 1%

Z(Kaufmann, Roscow, Schneiper, & Schneider, 1994)
Brp @o 232, B AFAE FEE A Q3 24

B FHUSE AATAY) el AR 229 B
o]

=4
S
]

k.
o2 seFolt o] FEMT ¢ Bol
WA T Q) © U(Stadler, Bardiau, Seidel, Albert, &
Boogaerts, 2003), & § @AM FES ostr] i)
F2 Z-gx|= ondansetron 52 3} @4 gylH ) gk
E 337} ¢ 7%k Ao & YJERKKim et al., 2005), 2

A3k FA9 Aol Age Aol

=21

o

AF SR shond, &
I AES FEUFE b=
How ojolrof & Aol &
& Go| A= PCA©] 2 mg/day2] 83 © & ondansetron®|
E5HE]o] &Aoo 72 F9]E| 9t} OndansetronS 5-HT3
TEAIE e os ZAgsh= serotonin APA| =, of
E FFEAC vlste] e F 2T} FE oy}
A&ol AL Fow RARgo] Ho] HAjEFo| H=
SFLEA ot} 7| A2} ondansetron 8 mgS PCA
of &3t =Ygt Aoz oAl Felg avprt

gloLh 16mge et Aol g &

o ) 8o

=%

= HYOom(Lim et al, 2008), ondansetron 8 mgi}
ramosetron 0.3 mgS H|WSE Ay} A oo 2]t
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