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o= 2
3l Arazst, Avtes, FA9 F AdHel Ax wiste) = 2 gkl ] A
Azl w4 #HE A, FHE QA AR HlEa, w2]8kaL rubber suction tips ARGSEO] 7]E9] EH=
Aar R 59l sy BFEs A F 59 54 5 o AAsHE FARNS Eetk
kst SHofA HAE &2 Tt gEt AGE s o AT o R % oxymeter(oxysensor 1l
35l QlthBlackwood, 1998; Brown, Stansbury, & Merrill, D-25L, Bennett/\} CA, USA)¢} o149 3kx myEH &
1983; Carlon, Fox, & Ackerman, 1987; Johnson, et al., 1994). Z|(EIGLE 4000 Patient Monitor, MarpuetteA}, Freiburg,
e B visels tidoR Ataxste, Avbss 53 Germany)©l] LRt AhAE3EE A5 et
e *@F/W A3E otehs Al g Al FIAE « VAP A ¢ 7] AR 487 1247 o] % QI¥ T Y] g
ooz 3 AF¥s g7 A wE HAE dis A A7t Zpoll Al A E = FHo R  AgellAs= CDC(Centers for
HuESS ¥(Kim, et al., 1998; Lee, et al., 2004) o}= =] Disease Control and Prevention) 7|50l ujg} &5 AR
TEA SAeIM 9] e mEAel tigh A= ot FEFH B gaol WA sked Adold 9
= g glod, J49 52 7HE e ) PF A E Ry HjoF HARA o] EEu= A, FF XA AR A3
453 vttt B Ho] $50RE F=sPE HolA ¢ s FAdolu w73k Furdol lowA sheA Aol
o HIAE Fls &8st Q= 7HE ShT] =dsith L FoueE AR o] REEE AeEA HEeAte
ole] ¥ A7+ JAF¥sE7] FAY Ak g&4R & el ofaf ghxle] ezl B9 weith
des Tpotety I IADEE TR A /S SRlsd - FIE gEA 0 AR wE 9 AARE 5
AN FU=S AHgste] At AAEstE, JFsE7] ] BE, AAE Fle G840 dE 1A HEE
T ¥ H(ventilator-associated pneumonia; ©]5} VAPZ} #3hH i) &9l AoA7He A HaEd gl 24719
A 9 EFRIZkS 584e etstaat sl ZREF FYo] Ao¥E AR 2U9E SAT ARE
= o, FR1FE H]ES FEA AU Bl &
=X of Axd ZHE F}iu]d 9 VAP ¥y} ddd o8
H-§& data, AE Fed] F84300 st 7hsALY
e JIFEEY] ARE B Sl #AelA st His dJ49 S9se /12 & ARl & kAt
I EEARD FRldesEe] ) EEe ERstua HHY A olel st A, A, REAY 37) s eR
FQlo] AANESE, VAP 8 W 3Rl 71s maAdel A= T/3E 205 53 HER ST s wehth
P Tetsilon], FAARD B2 v itk
CEU RO G oA F9 AT A AsEsE 0|51 Hb
= Hlwgth
+ 59 Aol wE oidAke] VAP A AEE vl AL A|
© F el WE FRINS 584E vladith
- FR FEE SAA.ANTE Shetit) HAE Fess Al B2 A979 AEE Rles A
- 0 FEE SRl HIE(ERIZHEE HEa VAP W ozt 7] akaEdlE, AFEET] A A,
o wE SR ALVIRE Tk QEn)E gfelsitt 2 % A8AS Blus fARIE ATtelch
- Y SRlEe] Al digh tEARe] BleE ufelsith
AT} AR}
20139)
GAl 321 g87]HRl CHgud e 5 S8 2003
< HHAE FRls - e ) At HQ} JEETF7E 64 1978 11€ 31474 Jdgk A1 82 & (1) 554
TP AZIAL ob Aol 71me] ] AAsH= A oA AFSF7IE FAT A5 FEApd] ddg 4 2) ¢
o% & <delMi=  Trach Care(Ballard  Medical A}, 4 Y AFT A vdE AR el wEEA o
Midvale, USA)E o]&-3to] 7|3 Hul= A718k B oA 2> 2 (3) d¥e ] AR AYS A &2 AE A
ARt FHE S ARgstel 7 ERlES A7 shs &9 Az skl Adea dxde JY wiAE VeeR
)k}, S3sldnh F 470 A4 line F A, B line FAto] Q943 =4
D AETET] A vk o B ARESt T AYTCE, C D line Aol AT AF dizrow &
Chstztasts| x| 34(7), 2004E 12€
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el T 9Rdol JAE¥EEVIE AR Aeu &
5 04 7kl e AH4E AT
32s "o R stk vixael ddE tidAks 5018013l
AL AE] X0 7 Q1Y
Qlste] Fmwglal, &kl 4t
e %ETE_ Xﬂﬂi OJEH o 7hsAdel Sl 3e Alelgk 38%
olgitt Hie] AN FolFE @0.05), HIH(A02, 80%),
239 A7](f=0.5)% 1123t Cohen (1988)9] ol o3t H&
T (& 16‘:'4) oS FRFAYLE =3 HH Y FolEo F&
el tigt oAb BEE AR flE 2 AvidAE
AT 7 89 Fles o/l st AR &

TR oAl 21 T eE Sisith

=

AT AR Z=H|

T BE
Keep 70% alcohol beside patient for hand sterilize, aseptic

2t A= 73] protocol (hand washing,

suction technique, head up position, position change per 2
hours, purcussion)E AZA3| AHFEE Itk B A7)
Etells ko] 7ol 2] protocol oS te}
3F7] )3k checklists H|X|3te] W] 25 3 715AR= o] 7t
daion, FtEAkE ol vid s =
=°] #AE Fl= protocols °l5dHAl ABE 4= 9l 5
e st e Fdsd A Y Fles Ao
24 7 FsE o8-S FHAReH, & ATE

7] A 139 Eek 74

INSE FHET ot F 7FA] SRl
Ak AAEIES] S 1099 FAE hYo R ou|zAt
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A3 F oAt gl TREZ o|dg TS o]
20% AR 2AAE ol8ste] FAstglon, Atas
e uAe F9 A w9 A 30x F 3§ 4
A Akt FAE A, kel dAE A
2ESE B3 v SA ] FHow gl

- ZHElE 2en)S o AhEE ] @R EET] AR
b Ek FQle LREZ o)l 2w S Hit
B s 2R e A7l o8 AtEsigitt A
AE FQ FHE kit 24A13F Bk AR S Sl THE)

Eoluh, o] & 3U3F AREHE wieh mid wekshls W

A HEy 2o Zol7b QIQitkeE X 3i(DeHaven,

Morgan, Ball, Kirton, & Shatz, 1998)E ErjZ ¥ <o

A 302 A F wask,

a) MHE e A8Av=7HE Tddrt x sk B
e ALBR x Rl A

b) A FAe Le40)= HAF FA FHEE FUDTt

x ol 25 < 3

C VAP WA : SR T F SROAPE AE A )
BE AA D A PPt Xnayaael Asbh And e
$1%209 g kel wAe] oa) MAew g 4
92 e
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ot
X
)
AC)
il
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1498 A fg4e TR BEAke) HE oY
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oA A FALEE ARG BRI AEAZ W

i<

sol A} WAES Stk ¥ T Aol BHn
AT AR wiEoR e Zowa FR1u

Al CJRQle] ey} S Ao wHE O el wEt

] Al WEGEE)Ol o Likert 5% HIolch S
749 5A4H E1 ;e]gj] 2z

olo
rfl
)

=)
= Cronbach's @ 850]%10w, 3IH-GIH AF A4
QgL 81, AL Tl WEHEE 730|30Hk
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4% 3= SPSS 100 EATZZ WS o] L3R4t
o] gate] FrdwEE HHe 4

Kolmogorov-Smirnov testZ ST = A
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ole=x e
- dlgARe] Ankd 543 ANEE 54 7EEAE o o3 Zn}
gato] BABAT)
- ARTY ezt FA4 A8 west, X testE o] g CHAIRES] UHIR EA U Aa SN
sto] £43}5int.
-+ H fYel] mE 2ka¥sh WsHs repeated measure ohgArel ARe ANG FAe AS Bt 5594, M
ANOVAR #4]5}9]th. Q19 A% BE 589A0Igom F o BIF Ik o) go]
- VAP W2 X test, Risk analysis® 41850k 604 ol4ke] ThgAtel et el oIt HAF F<lo
¢ FQ QAR testE o] falo] BAlEIT A% AT T1%, oAATE 9%l 0w, AEE FAe] A
- FHE Aenga FEAN ALV olRu] g vl SRTE 82.1%, ST} 17.9%% T R tjyo] wAol

NEBAE o) gdto] AFLh

fraAel ta BEAkY B A4

Atk

N

I g2 DN Y:333%, NEE:285%), HF4 8 =

A E:16.7%, NEG:9.5%) FasH@HAD: 16.7%, N
o

& 9.5%), 7184 AN 5.6%, N 11.9%)0 7

(Table 1) General and disease —related characteristics of the respondents

CES

OES

variable n(%) or mean n(%) or mean tor X .
age 55.9 58.9 715 AT
< 40 7 (21.9) 5 (12.8)
40 - 59 8 (25.0) 10 (25.6)
= 60 17 (53.1) 23 (59.0)
sex
male 23 (71.0) 31 (81.6) 1.203 273
female 9 (29.0) 7 (18.4)
respiratory disease combined
yes 17 (53.1) 17 (44.7) 489 484
no 15 (46.9) 21 (55.3)
diagnosis
Hemothorax 12 (333) 12 (28.5)
ADI 6 (16.7) 4 (95)
Cb infarction/hemorrhage 6 (16.7) 4.(95)
Bronchial asthma 2 (59 5 (11.9)
Pul. effusion, contusion 2 (5.6 1 (24)
COPD 3(83) 1 (24)
DM 1 (28 3 (71
Rib fracture 1 (28 1 (24
Epilepsy 1 (28 1 (24)
Sepsis 1 (28 1 (24)
Tuberculosis 1 (23 0 ( 0.0
Hemoperitoneum 1 (28) 0 ( 0.0)
CRF / ARF 0 5 (11.9)
Lung cancer 0 1 (24
Pelvic, lumbar fracture 1 (24
AML 1 (24
ARDS 0 1 (24
Sa0, 97.2+ 2.8 96.7t 2.2 -.837 406
heart rate 96.0+15.4 100.6+15.3 1.220 227

CES, closed endotracheal suction system; OES, open endotracheal suction system;
ADI, Acute Drug Intoxication; Cb, cerebral; COPD, Chronic obstructive pulmonary disease;
DM, diabetes mellitus; CRF, chronic renal failure; ARF, acute renal failure; AML, acute myelocytic leukemia; ARDS, adult respiratory

distress syndrome

1318

ch

st7t

(i)

I

S|X| 34(7), 20044 128



3 QesgT] BEE W ApE woked, 1 % 357 4
e FHek Ak HAE FQ19) AS 53.1%, MEE F1o
735 44.7%%5 AA STk

oidzte] oAby 54 9 AwWad 549 U4 2EE
A Ay A== 715, p= 477), AAE(X=1203, p= 273),
&7 A%k Suble|(X= 489, p= .484), ARSI (t=-837,
p= 406), AEFEF(= 11220, p= .227)°l] QlojAM AP} df

237 o d 2fol7h {ilt<Table 1>

Il
o
>,
o
o
=)
g
-,
B
kel
o,
m
1o
E
o,
il
PE
N
o,
o,
g
2
(¢}
a

measure ANOVA=Z #43F A3y}, w8 03 /s F<
7o) AaxstE Wk ozt SAAeRE fosh Ao
E(F=11.158, p= .001) Rt} 7z} ZAA7HE ArZIEE

& vlashd, &9 W7 52l 3% Folli= F I3kl zpelrt
Ak 1Y &9 A H43 97.6£2.0,
AE 519 A4S 94.0£33F 2}o](t=5.745, p= .001)E HS)
om, el 30z & Y Flo A9 98.0+2.0, MY F
Q9] A9 96.5+2.2% 9-ol8l x}o](t=2.940, p= .004)Z HIT}
<Table 2>.

L2
ot
Il
o
1o
o
o

EQIAZE AE Ak x s B, HaE §ol 4
S Fol AW 972428, FQ AF 976420, F9 30% F
98.012.0, &<l 3% T 97911607 &2l AIZoj= 59 9
LEHR J
+ = 4
55 e : ~4= ces
o~ M= DE3
il
hagsl i na =1 vl -}

(Figure 1?7 Change of SaO. associated with suction time
in study groups

(Table 2) Comparison of SaO. in CES vs CES

Parasie ols) F7hon el 38 N Be £E
SAGAT W, Y FRle) A FA A 967122,

97.3t1.6°02 Sl o] IAkAstole E et ¢l A%

w43 sttt &1 30% o|F5H STl Aldbete
FQ 3% Follof 3l MY vlgt FEoR IHPORH
EQIAZE Ao uel AAESIE W3 e FBARoR

95% CI=1.681-39.233)<Table 3>.

HAE F1Y A5 VAP oM HEE FH dFEE
Acinetobacter baumannii(50%)Q] WbH JiHE 519 H9+=
Methicillin aureus(MRSA)(40.6%),
Candida albicans(18.8%), Pseudomonas aeruginosa(15.6%)°]|$1
t}. E3] MRSAY: VAP 219 92.9%c)4 AZH 714 9
Aelto] gl ti<Table 3>.

Bt VAP #HHE 51 A 8.0t .1Y0]3la,
18 529 A 8513.6UE F ol vlst A7E A
IT}<Table 3>.

resistant ~ staphylococcus

~N
yuy)

FQ TREZS FPshsd 25E AR 948
o] S H 534411922 /L3 FQlo) 66.3+11.5% KT}
o] #ghoml(=4451, p= .001), TAEFAA AYPE Bfol
T g8 F0l9 AL 99.7+19.7%% sUE ol 109.5+
203z2H0} F-e Alzke] 2 Q. QTHt=1.995, p= .050). |43
= 13] §2l Z2EZ 38 A 129%9] Al7to] 4
ot @

_?_
T BF 158 me F9 25E nelwc

baseline St S2 3 F 5
M=SD M=SD M=SD M=SD
CES 97.212.8 97.6£2.0 98.0£2.0 97.9£1.6 inter-group 11.158 .001
OES 96.7£2.2 94.0+3.3 96.512.2 97.3%1.6 intra-group 18.394 .001
t(p) 989 (.326) 5.745 (.001) 2.940 (.004) 1.564 (.123)
CES, closed endotracheal suction system; OES, open endotracheal suction system ;
S1, immediately after suctioning ; S2, 30 secs after suctioning ; S3, 3 mins after suctioning
CHSrZES 83| K| 34(7), 2004 128 1319
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(Table 3) Incidence of VAP and pathogens in study groups

: CES OES > Odds
variable n(%) or MASD  n(%) or M4SD X i ratio 95% Cl
VAP
yes 2 (6.5) 14 (35.9) 8.493 .004 8.120 1.681-39.233
no 29 (93.5) 25 (64.1)
Pathogens
MRSA 13 (40.6)
Pseudomonas aeruginosa 5 (15.6)
Acinetobacter baumannii 2 (50 ) 2 (6.3
Candida albicans 1(25) 6 (18.8)
Enterobacter aorogenes 125) 1 (3.0
Streptococcus aorogenes 1(3.1)
Stenotro phomonas maltophilia 1 (3.1
Escherichia coli 1(3.0)
Enterobacter cloacae 1(3.0)
Serratia marcescens 1(3.0)
Onset of VAP (day) 8.0t .1 8.5£3.6
3- 5 4 (28.6)
6 - 10 2 (100) 6 (42.8)
11- 14 4 (28.6)
CES, closed endotracheal suction system; OES, open endotracheal suction system; CI, confidence interval;
MRSA, Methicillin resistant staphylococcus aureus
(Table 4 Time and frequency of suctioning
variable eE SEs t o)
M=SD M=SD
time of suctioning (sec)/suction episode
without oral suction 53.4%11.9 66.3t11.5 4451 .001
with oral suction 99.7£19.7 109.5+20.3 1.995 .050
frequency of suctioning/day 153t 45 16.6f 3.8 1.307 .196

saving of suctioning time (for month)
= OES(TOSXFOSx30) - CES(TOSXFOSx30)
= (66.3%16.6x30) - (53.4x15.3x30) = 8,507(sec)
CES, closed endotracheal suction system; OES, open endotracheal suction system; TOS, time of suctioning; FOS, frequency of suctioning

ol 2.4A17F0] AorE] Q) th<Table 4>. Q1] 4,452,000 Kt} AUTHt=2.216, p= .031). H3F uﬂéﬂﬁé
219 Ag SEA A7Izre] 148U wbd, WU &
o Fel¥ty] g o] A 279UF  JArITto] ﬁ%ﬂ%ﬂﬂ(ﬁ.ﬁm, p=
SN vE-S FHEE] 429083 VAPEAY AdE & 001), S8 AA71F Bt JAul(d 9] olst HAbe
A A7 Feke] o:njgo® sjolslgit)y gk HAE S0 F4 1,412,000 0.2 A F0e] 2,341,000
STl oW FHEHE Al Ay 509 Be 1Y ARTh ATKt=2971, p= 004)
et 12,1009901%10H, M FA2 724590 HAH F T ALV B F FAAE v S F FHEH
e A 2787 o BRow d¥sgr] AEE WUk 2908, A FAE, FEA Jdn] T HAAF &
A gt ARE JHEE v @9 ol b, Q1] % 4,168,000¢], 73 51 A4 6,967,00091 0 =,
HAAE FA9 A9 1209 1050009981 "bd A E<le) G FAA A F 2,799,000€10] B AU T<Table 5>.
©. 174,000 90t}
VAPIA Y el 3k AJ7IRsske] ojmn g HME F0lo| S2M0| st ZISAle| EH=
SEA AA7|Tol| AFESE FAA FARE S SRR
H(EAE 9 e s)E ke AR vasielch 34 HA 5219 g F8e gt eAke HEE
A Ak A8E A9 A 2651000902 ALY & AAE e AHER 3 Folliz 280WGH WO WE
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HAS S01E0| QIS ET| ERI| MAESE. QTS ET| 2iE HE I IS S840 OIXl= HEt
(Table 5) Cost of CES vs OES
CES OES i
M=SD M=SD P
Cost of suction equipment
Cost per day 12,100 7,245
Cost during ventilator day” 105,300 173,880
Medical cost during ICU day
cost of hospital accommodation” 1,412,356 2,340,953 2.971 004
cost of injection” 2,650,618 4,452,456 2216 031
ICU duration 14.8+8.8 27.9£20.9 3.492 .001
Total cost during ICU day[1)+2)+3)] 4,168,274 6,967,289
* formula
- Cost of suction equipment per day
CES : (cost of 1 kit / 3) + (cost of rubber catheter<mean catheter number per day)
= (30,000 won / 3) + (350 wonX6) = 12,100 won
OES : cost of rubber catheterx mean catheter number
= 350 won X 20.7 = 7,245 won
- Cost of suction equipment during ventilator day
CES : {cost per kit X (ventilator day+3)}+{cost of rubber catheter for oral suction}
= {30,000 won X (10.6-3)} + 6,300 won = 105,300 won
OES : cost per catheter X mean catheter number per day X ventilator day
= 350 won X 20.7 X 24.0 = 173,880 won
* Mean ventilator day of CES= 10.6(day); Mean ventilator day of OES= 24.0(day)
Mean rubber catheter number of OES= 20.7; Mean rubber catheter number of CES= 6
Mean ICU day of CES=14.8(day); Mean ICU day of OES=27.9(day)
CES, closed endotrachial suction system; OES, open endotrachial suction system
AElglont 619 B AHSE Folis 0980w Fte = 0
of BAHOw folah Aol(=-4.834, p= 00)F WALk 3]
M Y7k 95 B, WHYS R Fol 279908 WE 4 B el e Fako) ATHET) Bl Ak
Lolglon, 6718 Fel= 2877 0% ot TSIl oY & Sk, VAP 3 3917t ] g8 s I3 id
AHOZ Folg Aol(—1189, p= 24DE Hol4 Ptk & FALH WL AESdTh ArEIE WHWLE AND F
AL A Folls 2437072 oRE W Frolgla 6701€ o] A3} A FAZEe Zol7 A THE=11.158, p= .001). =
FolE 33500 BAHOE FAAEI59, p= 0) 3 3 B AF9 FA 0% Fol ANY Falo) Arxshest
Zheit. mEEAE A Fole 317H6GH whew I3t A Fel nlske] w3tk 24 FUEY] FAAZ AIpE
Arolgont /19 Folis 305802 A4 Aok AT ARThE AslolE fols Aols mATHE-113%4, p-
(t=1.125, p= .267)<Table 6>. 001). #HEY Q1 AFF F Al AAESEIF Fl F 3
T T A9 AT s A b, AN FQle] A
(Table 6) Nurses’ attitude of usefulness about CES § taglels BTk FR1 AFFE ARSI 59
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MeaniSD  MeansD " i S 49l RS phoz ATH v AkEshwe] W
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Safety 243t43  335t42 9539 001 o ° muml e e m -
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Total 2.80£29  3.09+.27 4834 001 Weber, 1994)9} AA[s}3It Kim, et al(1998)2 541 =% A

CES, closed endotrachial suction system;
T1, at 1 week of using CES;
T2, at 6 months after using CES
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Effects of a Closed Endotracheal Suction System
on Oxygen Saturation, Ventilator-Associated Pneumonia,
and Nursing Efficacy*

Lee, Eun-Sook" - Kim, Sung-Hyoz) - Kim, Jung-Sook?’)

1) Professor, Department of Nursing, Chonnam National University Medical School, Chonnam Research Institute of Nursing Science
2) Candidate, Department of Nursing, Chonnam National University Graduate School
3) Head Nurse, Department of Intensive Care Unit, Chonnam National University Hospital

Purpose: The purpose of this study was to examine the effects of a closed endotracheal suction system(CES)
on oxygen saturation, ventilator associated pneumonia(VAP), and nursing efficacy in mechanically ventilated
patients. Method: This study was conducted in the intensive care unit of a University Hospital in Gwangju City.
Data was collected from July to October, 2003. Seventy mechanically ventilated patients were randomly divided
into two groups; 32 for CES and 38 for open endotracheal suction system(OES) protocol. Twenty one nurses were
also involved to examine the nurses' attitude of usefulness about CES. Result: SaO, was significantly different
between CES and OES. The incidence of VAP in CES was lower than that of OES. Nursing efficacy was related
to time, cost, and usefulness of the suction system. Time of suctioning in CES was shorter than that of OES.
CES also contributed significantly to lower the cost of treatment than OES. The usefulness score of CES increased
after 6 months of use. Conclusion: CES prevented VAP, was cost effective, and a safe suctioning system. CES
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can be used with patients with sensitivity to hypoxygenation and with a high risk of VAP.
" Endotracheal suction, Pneumonia, Nursing outcome
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