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Purpose: The purpose of this study was to examine the effect of tooth-brushing oral care on oral health and ventilator-
associated pneumonia of patients in Intensive Care Unit (ICU). Methods: A total of 74 participants were recruited from
a medical, surgical, or neurosurgical ICU at S Hospital in Seoul, Korea, from September of 2010 to January of 2011. An
experimental group (n= 36) received oral care with tooth-brushing while a control group (n=38) received oral care with
cotton ball and gauze. In both group, the oral care was done three times a day at least one minute for 7 days. Oral health
was examined by the Modified Oral Assessment Guide before the intervention and each night. Results: There is no
difference between the groups in aspect of passage of time (p =.603), interaction between time and intervention (p =300),
the performance intervention (p = .766), and the incidence of VAP (p = .486). Conclusion: The effect of oral care with
tooth-brushing on oral health and VAP was not different from that of usual oral care in ICU. However, further study is
necessary due to high attrition in this study.
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oajo] gl AL AbAE FYUSH: B, PO 7]
Aol HolglA, Z1T Arhes T 81 8 Ao
2 ohs TAEL HEu Aol Z3 PAH2 el

Zh-go] dojubA] ool Hof ofs 47 WH7F AlAd 713

R Algto] AHet7] 417] ol o5 At A ARt

S uf|e ZQ3}cH(Cho, 2004). F3A}F
AE f8l 71HAES ot At W

o1 %=0] AHli-A 2 (oropharyngeal colo—

C AR Ol 7| HALS} AUl o]

H|7} dheshA| F7hE o] ¥
HFo|y 2lFyFE7] e #HH(Ventilator—associated

pneumonia: VAP)®] 9@ o] =t}(Cason, Tyner,

Saunders, & Broome, 2007). VAP= 714 &7 3}

Q= SRS 9% ~ 68%0l A LAYstaL E3] Ho] o
A SFRAAA APLES 33% ~ T1%= B 7| YEt
U VAP 225 {8l &A= Ad7|zte] A=
7} v]-go] A ETHFleming, Balaguera, & Craven,
2001; Fagon, 2002).

Garcia (2005)= 3t dAFoA dF¥ET7] A&
A=A QlolA VAP 7HE 2 8 ae
Alatgolgtal stglom Rello (2005)f 2Jst
5357 ] pSRoS g}z]_ %g}x]_/\l SIES| 24,{]7}. o]LHoﬂ

} Woll &5+ (Pseudomonas aeruginosa), M HIE
B (Acinetobacter baumannii), WEAH WA Mz E
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Hb Zhol=eiel o) RAjje] wg At SRR IEAE
= 159 1Al Al wet ?‘70 35 skl 9l
th(Berry & Davison, 2006).

A A5 AR W e AEe] A (R E T

o] LR AHA] g (foam stick) S AZdF=
S & UER(Meneill, 2000; Grap, Munro, Ashtiani,
& Bryant, 2003), Wl F8HAHA, it FekAbA, A A
ST BRSOl 71 =AR SHA] o= 2HARO] 54,4%,
71% AR A1) 91,5%01 A foam sticke= FHEE
Algekar st eH(Grap et a., 2003).
et A A 7 &bl Al
5”04‘?734 ] GatA2l

O M5 &7 1
yeasto|l= GA 0= a—]EH 12/\] WA a3zt ok
t}(Berry & Davison, 2006).

= oA 2] 7| Hui4a 2=
= e A (Water Jet) EAFH I} ﬂi
)X &3HCho, 2004), 747t o] w2 LA
9] H]3(Park & Sohng, 2010), A3 E]é} A=)y 22 e
d 59 FHAE o|&3t %o a3 (Hong et al.,
2006), A<} %Lﬂﬂy} op«gvﬂ e o ugE
o vz &3HSeo, 2008; Kim, 2009) T-7+7+5
I AF2 g7 R FRel WE AW EAE vl
(Shin, Lee, Choi, Lim, & Lee, 2011)% 3%}
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0.35, Fo4== 0=0.05, ¥A] A= (TLF 41 u=l,
4749 0.8 7|E02 7t OF 9 3399 A 7 =
Z% % cHCohen, 1988), wheba] AFodAl 2= AL
339, d= 339ol & 10%S 15ty & 721
ojtt

oo tiAatatE 2010 99109 K 2011 19
30U7HA] AEAIW N S W, ojat S 2
AAGA FEA st AR oh2o] 7|ES WESE
Skatolm, 71y Ak g A9, 7|HEES ¢l

7

i R
fr

o
>

N

2) ALY A 9)7)1&
() 72 A7 7t 7R3 &



2) Hrss w
(3) 73 &8l 2
(4) AP} gli= 2

(5) AL BEAT A7 A% FOISHA] b 4

et
4>

o
o

SHA shlem A=
HUE s

Sk 33] Ak 74
SEEIANY HS Hi} A= &3
L5 ARal Z|ofel 2]2-0] upzH,
Eoto] grob Wich, el vpdl
Al vF=cH(Craven & Hirnle, 2008).

olgat B 315 38] A|atn]

% 222 BN 3l&E =3

52

=]

123
rir
;H
i)
i

A
=

S

50

[o

4R
=

b

2 rlo mb fE
il

o m
=
40
o
12

o]

>

1

ok
fm rE

[oh

al
A} 455 27} HA| F=rt
A 2| 2Alel A 272 ST,

up2ES Wk st} st

U
2
=

g
(2

;

AT SR
2o
flo u

&0
1
flo tu

;

O
Ly
0

:g_‘ﬁ)’
flo

o

-
o2
R
i)
ol
-
S~
¥
rir

i

oo N HO
My o Ao
i
N
ok
X

d dx

<

jus)
z
i

2008).
2 AolA Apaat
Qo) 2717} e

[e]
FHE PO2220890

U
o
Q
e.
e
)
an
®
o
o
=
Q
SD
=
)
>~
<
o
2

30

e
re
ot
>
[
i)

o,
o
iy
T
rlo

ofy

-

égﬁdnﬁig
38

ot o
M

o

fu

204

o

o -

$4%s

v

Ir
il Eﬂ

)
BN
&t
rlo

A
ox,
o
ull
re
o
ox
e
)

i
x
A o] e S AA ARGl
&t (white blood count: WBC), B4 4%, ZZE
4l AJZHprothrombin time: PT), <A AAMS} v]&
(international normalized ratio: INR), HEEZHZ
Z}AEl A|ZH(partial thromboplastin time: PTT), &%
ZFEEAF LA Z AR ofu) i Aol A A (glutamic oxalo—
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B 5409 47)7] 52 AMAlskal A83t A A
Z(Modified Oral Assessment Guide: OAG)(Barna—
1998) 0. &2 SA5F3UtH(Table 1 Fx). Y&,
S, A4k, &, Ao, B9 6717 FEE 37 A=
7P MRl fle 6~180lth, =R WoH OAG
(Jung, 1996)5 ARE-SFGITE & AtollA =9 A%
= Cronbach’s alpha =.95%t},

son et al.,

REER
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S35 A7 E SPSS INC 19.0 Z23& o831, p
#ol .05 vt SAISHE o2 Fofsirial Aottt A

/Ao duba] 5448 vzt MEaS AFEshal, &
7o) B4 A4S 8l t-teste X' (FHol AT ) S Al
goioich A 2o aukE wpofsty] 9k W
S9] 242 Repeated measures ANOVAZ HA3}3ch

A2 Jx7 228 (61.1%),
dA7E 207 (52.6%),
AXF7} 1178 (47.4%) 0.2 95k Zpo|7F ¢ldet, 12t 21
Rt A= Aol Qat 278 (75%), Wit 99 (25%)0]
I x2S 93} 207 (52,6%), W 1878 (47.4%) 0= &
OJgt z}o| 7k Al tHp=.046).

Table 1, Modified Oral Assessment Guide (Barnason et al,, 1998)

Numerical and descriptive ratings

Category
1 2 3
Lips Smooth and Pink Dry or Cracked Ulcerated or bleeding
and moist
Tongue Pink and maoist Coated or loss of papillae Blistered or cracked
and papillae with a shiny appearance
present with or without redness
Saliva Watery Thick or ropy Absent
Mucous Pink and maoist Reddened or coated Ulceration with or
membranes (increased whiteness) without bleeding
without ulceration
Gingiva Pink and stippled Edematous with or Spontaneous bleeding
and Firm without redness or bleeding with
pressure
Teeth or Clean and no Plaque or debris in Plaque or debris
denture debris localized areas(between generalized along gum

teeth if present) line or denture bearing

area
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Table 2, Homogeneity Tests before Treatments between Experimental and Control Groups

Experimental group Control group

Variables Category (n=36) (n=38) X ort p
M =+ SD or n (%) M + SD or n (%)
Age(years) 5758 +14 19 59,05+ 1637 -0.412 682
Gender Male 22(61.1) 20(52.6)
Department Surgery part 27(75.0) 20(52.6)
Internal medicine 9(25.0) 18(47 4) 3.991 046
Smoking Yes 14(38.9) 10(26.3)
No 22(61 1) 28(73.7) 1.334 248
Use of antibiotics Yes 33(91.7) 37(97 .4) B
No 38.3) 12.6) 1178 361
Use of steroids Yes 6(16.7) 16(42.1)
No 30(83.3) 22(57 9) 5.726 o1
Use of Yes 3(8.3) 14(36.8)
anticoagulants No 33(91.7) 24(63.2) 8.491 004
Self oral care Yes 31(86.1) 29(76.3)
before admission No 5(13.9) 9(23.7) 1.196 282
Intubation Yes 29(80.6) 34(89.5)
No 7(19.4) 4(10.5) 1.162 281
Ventilator therapy Yes 29(80.6) 37(97 4) .
No 7(19.4) 1(2.6) 5.420 026
Consciousness Yes 5(13.9) 7(18.4)
No 31(86.1) 31(81.6) 0.279 597
Diet Yes 8(22.2) 8(21.1)
No 28(77.8) 30(78.9) 0015 908
Previous 7.22 16,05 737 +£12.43 -0.044 965
admission date
BMI 2338+ 410 2507 +8.17 -1.118 269
Albumin 417 £617 287+076 1,287 202
WBC 19243 33 1296184
+26804.70 +7228.08 1393 168
Platelet 22114 +139.93 19182 + 137,88 0.908 367
PT(%) 8845 +17.76 8040 + 23,84 1.653 103
INR 112+0.30 129+ 054 -1.650 103
PTT 36.98 +26.13 38,70 +30.32 -0.261 795
GOT 150,50 + 467 15 173,55 £ 312,36 -0.251 803
GPT 105,47 = 305,07 104,79 £ 213,75 0.011 991
APACHE I 18,06 + 9.89 19,37 + 7 .51 -0.641 524
OAG score(Sum) 9.08 +221 942 +227 -0.648 519

BMI=body mass index; WBC=white blood count; PT=prothrombin time;
INR=international normalized ratio; PTT=partial thromboplastin time;

GOT=glutamic oxaloacetic transaminase; GPT=glutamic pyruvic transaminase;

APACHE ll=Acute physiology and chronic health evaluation Il; OAG=Modified Oral Assessment Guide

* Fisher's exact test
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BAS @ Aol A4S o] §F MPTAM 148 Wp=017), FLIA| AHES T AGE ATl A 3
(38.9%), &3 7125 o] 83 t2TolA 10(26.3%)2  (8.3%), th=TollA 147(36.8%) 2 {2 z;s_} 2ol 2 R AT}
2 golgh Aot glola YA A AVRIES A Bk (p=.004). BE/| AGRROINE BE/S AMgE AL
Abo] Aol A 59 (18.9%), 2ol 99(23.7%)  °] AFwolM 29%(80.6%), t=tollA 378 (97.4%)=
o= gofat Aolr} GGtk WA AEHT, ATFH, 3T Hol2 HArHp=.026).
)AL, Alo]ol ol A& §0J3k Aol S Bo|A| kit A& o83 AT £3 A%E o] 83 T
A JAAY] JYLTIES AES o] &3 AP Y AR A YEE S OlA Aol 9.084, o
o] 7,22, &3 ARE o] 83t tiRte] Hto] 7,37  Rto] 9.42%- 0 & {ojgt xfo|7t ¢llth(p=.519). Al
AR GOt Kol S Holx| oirh. Y AHS HolFE  gEel SlE, xof, A, §, HolelE ¥ A 1
BMIE Aol Bo] 23,38, dlmzo Bol 25,072 $o)8 Aol7} glis Ao® teht 5T Bt
ROl Aol MolA] okt @Y wA A w4
YL 4NTg/dL, 2B 2.87g/dL2A RO Aol 2, T
7} Holx] itk FEAFL X 5 Yt awe] £3
L AYTL 22114/uL, HRAFE 19182/uL2A foF 1) A UM AEAS olgdtel FYES g P
Apol7b ¢lolal, INR EF AFZS 112 INR, 22 £3 AZE o|8ste] 14HES 283 28t 144}
1.29 INRZ 8-2]3F z}o]7} il UAA] E=29] A& AR R A4t Fe Aotk
9l APACHE II+= A3 18,063, ti&xu-2 19,3782 AT 2] SN AAA SAMCE o3t
2 gOlgt Xjol7} Holx| Ghokth. E3 WBC, PT, PIT,  Ato]7} Qi W4l Zuiek efsieda, WEas Bars
GOT, GPTE ¥ e holl 213t Mok = A2 b 49 727149l T34 7S wEsHA gkokp=,000)
el HAEHS Bk epsilonW A 83} Greenhouse—Geisser epsilon
T AHRO|ES AET AR AT 6 2 olg3tth vHESY EARAS 3 Aaks Table 3,
(16.7%), thz=ollA 169 (42.1%)2 F2g 2tol& B Figure 13 Zh, AHAA & AR T8 5
10
) /\fi\.
OAG
Score o S
9411
92 ‘/.( —@— The experimental group
9
—— The control group
8.8
8.6
R N e
Time

OAG=Modified Oral Assessment Guide

Figure 1, Changes in scores of Modified Oral Assessment Guide over time
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Table 3, Repeated Measures ANOVA of Modified Oral Assessment Guide

before 1day 2day 3day 4day 5day 6day  7day
OAG score M M M M M M M M Effects F p
+SD +SD +SD +SD +SD +SD +£SD +SD
Lip Experimental 158 164 167 175 172 169 172 169 -
group +065 +064 +072 +077 +078 +£079 +078 +079 Within 0420 700
Comiees Interaction 0,852 449
ontrol group 184 171 176 189 187 189 182 176  gueen 0005 942
+072 +077 +075 +076 +078 +076 +077 +075
Gingiva Experimental 122 131 136 136 144 153 150 153
group +049 +062 +064 +059 +065 +070 =066 =065 Within 0.992 416
ot Interaction 1,907 104
ontrol group 118 126 126 129 182 129 129 132 Bgtween 1901 172
+039 +050 +045 +046 +053 +046 +046 +053
Tooth Experimental 150 147 147 144 144 144 144 144 N
group +061 +056 +056 +056 +056 +056 +056 +056 Within 0484 679
Comtral Interaction 0,232 859
ontrol group 145 145 139 139 189 147 145 145 g gogo 841
+056 +060 +055 +055 +055 +056 +056 +060
Mucosa Experimental 158 1.56 1.61 1.61 1.64 1.67 1.69 1.67 .
group +055 +061 +065 +065 +064 +068 +067 +063 \Withn 0198 880
Interaction 0,407 728
Control group 183 180 150 163 179 179 174 174 g o009 903
+069 +069 +065 +071 +066 +066 +064 +0.69
Tongue Experimental 1.56 1.56 1.56 167 167 1.64 1.69 167 o
group +050 +£050 +050 048 +048 049 +047 =054 Vithin 0526 691
G Interaction 0,773 527
ontrol group 158 155 153 1.58 1.61 1.63 161 147 Between 0211 648
+064 +060 +060 +050 +050 +054 +055 +056
Saliva Experimental 164 164 167 1.67 1.81 167 1.75 1.75 .
group +064 +059 +054 +048 +047 +048 +050 +050 \Withn 1912 121
Interaction 1276 283
Control group 184 179 179 179 18 179 179 176 pyeen 1482 081
+059 +053 +053 +053 +056 +053 +058 +054
Sum Experimental 9.08 917 944 950 972 964 9.81 975 .
group +£021 +£204 244 +210 +£221 +£239 +239 +o47 (Withn 0572 603
Interaction 1,226 300
Control group 942 926 924 952 979 987 966 953 puueen (089 766
+227 +220 +202 +£191 +208 +200 +218 +213

OAG=Modified Oral Assessment Guide

Within: within-subject effects

Interaction: interaction between the two types of effects
Between: between-subject effects

AR A& o83 UBe] Bitol 9.64%, Hk A=
ol 85 ThAEFE 9.8THOR Hfol7k U] Aakshe Hat
Govt 7dR Aol 9.75F, iRto] 9.53¥ R
of 23 5 2 7k9] folg Aolvh gledeh, TR, HEAE
ol g3 FANERT £ A%E o] 3 FYIFER
TAAAR ot ARbe] wakgel uekp=,603), A

7h3k A 217be] AEES(p=.300), Aol 23] f-elat 2}

o7} LkELIA] kel (p= 766).
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