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This study studied samples taken off surfaces at three sites (Unit chairs, light handles, cuspidors)
of 19 dental hospitals and 28 clinics located in Gyeonggi-do and Incheon, South Korea. The
bacterial contamination levels of surfaces were 44.82x10° CFU/mL in cuspidors, higher than in
unit chairs (5.47x10> CFU/mL) and light handles (16.28x10°> CFU/mL). The values were
statistically higher at dental hospitals than at dental clinics, the greater number of patients being
associated with the higher bacterial cell count in the cuspidors. The results of identifying the
strains isolated purely from surfaces at dental clinic showed Gram positive 47.3% and Gram
negative 52.7%. Among Gram positive, the most numberous bacteria were Micrococcus luteus
(10.9%), Bacillus pumilus (3.6%), and Staphylococcus aureus (3.6%). Among Gram negative, the
most numberous bacteria were Acinetobacter ursingii (5.5%), Brevundimonas diminuta (4.5%),
Chryseobacterium (Flavo.) indologenes (CDC Ilb) (4.5%), and Methylobacterium sp. (4.5%). This
study measures the level of bacterial contamination and identifies the strains isolated in dental

clinics. It recognizes the importance of infection control, and the results of the study may be
considered as the basis for establishing specific plans for prevention of infection.
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201341 6% 9U7HA] 74719k SLHA S 47340] 3t el
F 197071, 91905 2870 718 AR AoA ] 4 S5
of o], 2ol £ o], e ) FRloA] W W2 o 2}
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1) A 13

A3 - o R 5 A 9] fulA o] SHlo], Blo] E &ito] g}
Fof oA A¥E 971 918 10 cmx 10 em® A3 Fi-
Aot WS Aot AAIE M o > EAA A4 10 mLe]
Yoo, 4£°CE AT A 2 A9 A= &7 tHChung, 2015).

www.kjcls.org

10708 3|A3te] Zujsigich. 2e]a 242 AR 100 ulE
nutrient agar (Difco Co., Le Pont de Claix, France)# &]of| 5
Sto] et e e 0= JEA 3 HEE 5 35°Co| A] 48A]7F ot
Aok vieFet > YA E Yk A S0 ohs 3l Aul

£ #¢te] CFU/mL (CFU; colony forming unit) = 3EA| et 212
A pie] sty flol 23] Bl Al 0 2 Al ulj st
o]

AA

3) o 33
] [e)

wheh o] Hj ke oo Feoh A S, dad sl
stelom, e o 2 Ik, IESAT oot FHiE
TFESFATE 1841 blood agar (Oxoid Co., Bashingstoke, UK)
Hj ] of] &3+ & VITEK 2-compact AF53} 54 7] (bioMérieux
Co., Marcy I'Etoile, France) & AHg-sto] 1Al 57887t
E(GPD, 135437kt 5748 7FE(GND, 1t v+t 5%
4 7IEBAC), A5 5788 7FE(YBOE 574332 (Cho &,
2006), 78] ]2 w5=BBL Crystal A S A A8} o]
gttt

4) EABAM
A}50] 412 SPSS 18.0 (SPSS Inc., Chicago, IL, USA)XS- o]-&
st ®Ho Aldt 9% HAS 9 AR (one way

ANOVA) 9! t-test2 AA|SFIC

XNt AsA W 2H] Al fRAlel] Ba dAleE
5.47x10° CFU/mL, 2to| E £%o] oA 16.28 % 10° CFU/mL, EF
SFefjoll 4] 44.82x 10° CFU/mLE 24w 9.0, $A7} X 5gh
7 W B e ez 7P A Urebstti(Table D).

Table 1. Bacterial contamination levels in dental office (Unit:
CFUx10*/mL)

Division Mean=S.D. Minimum Maximum
Unit chair 5.47+8.89 1.00 13.00
Light handle 16.28+40.75 1.00 20.00
Cuspidor 44.82+64.74 1.00 200.00

Abbreviation: SD, standard deviation.
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O)57130] qtiLo] wp2 HH AlE Yokey] $18) e - 9
o & thro] Bl B4 A Ul A o)) Bt Al Y
H4.25%10° CFU/mL, 21995 6.30x 10° CFU/mMLE o] dgo] =
A vebgeh dE3 gtelE Egel Mgl 17.21x10°

HH Mz

CFU/mL, 993 15.65%10° CFU/mLE YeRFoH, et
B eH 68.95% 103 CFU/mL, 2|95 28.45% 10° CFU/mLE %<
ol =7 AZ&5%UcHTable 2).
3. 2X=0f M2 B M

Ao 2 EH AlteE vlwet A3t GuiAee] Bt o

A= 50~99H Y wf 8.44 x 10° CFU/mL, 3}01_#_] 0]=100
Holarel wf 7.62x10° CFU/mL, EFFHE 10004
58.84x 10° CFU/mLE 7H4 =7 I%E}kIE}(Table 3).

4. 9|2 7| EHEEUZ|0| ME Mz LE =

EHY §uolY AlF L¥EE FHAES T AL
3.43%10° CFU/mL, 2%538H4] 9 79 2.75x 10° CFU/mLE 3
HAES 3= 4971 A4 yehg o, glo]E &%) el #

WS B0 £5S 31 gk A9l Al &

U At

THTable 4).

=7 A SIE A

Table 2. Bacterial contamination levels of surfaces depending on
the size of dental office (Unit: CFUX10°/mL)

Dental hospitals Dental clinics
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5. X1 ZEd W EH Mz S

A Ao fFHAof, 2to] E &xto], Bt HA -
EE%t & o<t 11095509, ©] & Gram positive d5+
47.3%, Gram negative #+= 52.7%%
ZF A Bk 9SS & 4= Ui}, Gram positive #F 5
39.2%7} &4t 60.8% Y2 2 e © ™| Gram negative
= 1.7% d9ist, 98.3%7F w2 21tk Gram
positive W=+ Bacillus cereus, Bacillus licheniformis,

2 Gram negative #7}

Bacillus pumilus, Bacillus subtilis, Brevibacillus brevis, Cory-
nebacterium bovis, Corynebacterium propinguum, Coryne-
bacterium kutscheri, LeifSonia aquatica, Micrococcus luteus,
Kocuria varians, Paenibacilllus macerans, Staphylococcus
aureus, Staphylococcus cohnii, Staphylococcus lentus, Staphy-
lococcus warneri= F3E|Q0H, o) & Micrococcus luteus
10.9%% 7 wo| A& oW, T30 7 Bacillus pumilus,
Staphylococcus aureus w57} 27t 3.6%= 2R1=| St} Gram
negative W=+ Acinetobacter baumannii, Acinetobacter
Iwoltil, Acinetobacter ursingii, Brevundimonas diminuta, Burk-
holderia cepacia, Chryseobacterium (Flavo.) indologenes
(CDC 1Ib), Comamonas (Pseudo.) testosteroni, Cupriavidus
pauculus, Delftia acidovorans, Elizabethkingia meningosep-
tica, Methylobacterium sp., Ochrobactrum anthropi (CDC
Vd-1, Vd-2), Rhizobium radiobacter, Roseomonas gilardii,
Shewanella putrefaciens (Alteromonas putrefaciens), Sphin-

Table 4. Bacterial contamination levels of surface accordin§ to the
number of patients visiting dental office (Unit: CFUx10°/mL)

Division (n=19) (n=28) F D S YES (n=12) NO (n=35)
Mean=S.D. Mean=S.D. Division Mean+S.D. Mean+S.D. t P
Unit chair 4.25+2.59 6.30+3.08 0.332 .568 Unit chair 3.43+2.61 2.75+2.96 0.670 .253
Light handle 17.21£5.82 15.65+5.20 3.761 .050* Light handle 6.60+6.43 6.67+5.47 -0.034 487
Cuspidor 68.95+72.53 28.45+5421  4.771 .034* Cuspidor 39.94£82.85 59.35+57.80 0.751 .232

Abbreviation: SD, standard deviation.
*p<0.05.

Abbreviation: SD, standard deviation.
*p<0.05.

Table 3. Bacterial contamination levels of surface according to the number of patients visiting dental office (Unit: CFUx10%/mL)

. <50 (n=9) 50-99 (n=12) >100 (n=26)

Division Mean=S.D. Mean=S.D. Mean=S.D. F P
Unit chair 427756 8.44+10.57 4.52+85 1.806 178
Light handle 4.54+392 6.09+4.50 7.62+6.45 0.971 .387
Cuspidor 22.15+48.37 31.44+60.34 58.84+69.87 1.447 246

Abbreviation: SD, standard deviation.
*p<0.05.
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Table 5. Genus/species of bacteria identified in the dental office

Bacteria A* B' ct Total N (%)
Gram positive cocci
Micrococcus luteus 7 5 12 (10.9)
Staphylococcus aureus 1 3 4 (3.6)
Staphylococcus cohnii 1 1 (0.9
Staphylococcus lentus 1 1 2 (1.8
Staphylococcus warneri 1 1 (0.9)
Gram positive rods
Bacillus cereus 1 1 (0.9)
Bacillus licheniformis 1 1 (0.9)
Bacillus pumilus 2 1 1 4 (3.6)
Bacillus subtilis 1 1 (0.9)
Brevibacillus brevis 1 1 (0.9)
Corynebacterium bovis 1 1 0.9
Corynebacterium propinguum 2 2 (1.8)
Corynebacterium kutschers 1 1 0.9
Leifsonia aquatica 1 1 (0.9)
Kocuria varians 1 1 (0.9)
Paenibacilllus macerans 1 1 (0.9
Gram positive rods 7 4 6 17 (15.5)
Gram negative rods
Acinetobacter baumannii 1 1 0.9)
Acinetobacter Iwoffii 1 1 (0.9)
Acinetobacter ursingii 2 4 6 (5.5)
Brevundimonas diminuta 2 2 1 5 (4.5)
Burkholderia cepacia 2 2 (1.8
Chryseobacterium (Flavo.) indologenes (CDC lb) 5 5 (4.5)
Comamonas (Pseudo.) testosteroni 1 1 0.9)
Cupriavidus pauculus 1 1 (0.9
Delftia acidovorans 1 1 (0.9)
Elizabethkingia meningoseptica 1 1 (0.9)
Methylobacterium sp. 3 2 5 (4.5)
Ochrobactrum anthropi/ (CDC Vd-1, Vd-2) 1 1 0.9
Roseomonas gilardii 1 1 0.9)
Shewanella putrefaciens (Alteromonas putrefaciens) 1 1 (0.9
Sphingomonas (Pseudo.) paucimobilis (Ilk=1) 4 4 (3.6)
Stenotrophomonas maltophilia 2 2 (1.8
Gram negative rods 6 4 9 19 (17.2)
Gram negative coccobacillus
Rhizobium radiobacter 1 1 (0.9)

*Unit chair, TLight handle, TCuspidor.

gomonas (Fseudo.) paucimobilis (1Ik-1), Stenotrophomonas
maltophilia® 573 =|t}. ] 5 Acinetobacter ursingii 5.5%5-

7 A AEEN Y, Brevundimonas diminuta, Chryseo-
bacterium (Flavo.) indologenes (CDC 1Ib), Methylobacterium

sp.7k 247t 4.5%5 PP T Table 5).

il
27 g el o Fa o] $2bwla glom, B3 Awk
241 ol 87 Holah vhoR u] o] Z4181L Qi Eolo]
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w Aok F Y3t o] o5l Tt m HHS LAAZI R Y
£S5 37 AIRIYE Bar7t QltkAnuradha®} Shikha, 2015).
ofo] i A= AR 54 FHof EX HO}* *ﬂ‘;""r T

=
24 u9EE A Sl 21
o= gt

XA EA W #H Aldg 7} 44.82 % 10° CFU/mLE
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of thste] Atk B art qlekar wheEch

X1} Az AolA] X2}k X & A| hepatitis B virus (HBV), hepatitis
Cvirus (HCV), HIV, Pseudomonas, Acinetobacter, Diphteroids,

o
o

Lactobacilli, Staphylococci, Streptococci, Mycobacterium ‘&
W HYATE I - A A 0 R Yt O ® HEE o] A3t
ST gRpAo ol A EAE T = WA O] A 7R A1 S YA
7131 glem(Kugel 5, 2000), 53] BHE Anfsl= 59k L dH
oolzE ARZHE7IE B710l Hol A HE2 57 A WA
b AU, 5 71ESA A stk o Halvk qltk
(Al-Saadi %, 2011).

Aol Al A Az A o] FulAof, 2ol E &5fo], Bt 3E

=l

il

Z

HollA A& Ao FHE SRIe 23t = Fe)H ¥ 1104
oAl Gram positive w5= 47.3%, Gram negative w-5=52.7%
(e}

2 Gram negative 7t 27 7 B2 9SS & 5 AU
t}. Gram positive 75 5 39.2%7} Lt, 60.8% 2tk & LrE}
WO, Gram negative w5 1.7% L2t 98.3%7F 2t o
& SRIE|QIe}. 12|l BteiollAf 50.5%, A A0] 32.1%, 2te]
E740] 18.3% = 0 2 BRL ol A] T W o0 TheRt w7}

=53t

oY |m K

2~

%

Ea] 4% Gram positive @5+ & Micrococcus luteus
¥

_]
[e]
10.9%% 7P @o] A&EEJoH, thS0F Bacilus pumilus,
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Staphylococcus aureus 57} 217+ 3.6% 5 VFelgtet. ok =t
FRAOA B H A5 5 7P WISt 727t Micrococcus
luteus®} Sphingomonas spp.2H= O’ Donnell 5(2006)2] A%
Ao} Zro] i A+t Ao Mk F 52 HEo] =A ERI=%
om, AR A A=as W 9l EeRgolA
Staphylococcus aureus, Bacillus pumilus w7} 5-2] % HanZ}
Chun(2004)¢] A2yt T2 #57F A& s SRl &

AT

Staphylococcus aureusi=8AW 74 2] 7P 2 A1 A2
2 WY ook vl 9 ob, XA o] U
UAE FHole T8 UIF0R 4, By 5 4EFe=
R At 2290 7hl2 o9 X Aoleh= Bavt glok
(Min 5, 2007). E3F A-&AA X735 - oo Fd o g At

o

S Fhate] gpoll © 2 RE 3ot A NA Staphylococcus
aureus®] Fel&0] 41.9% & WP th= Aol $3kEH (Kim,
2012), Staphylococcus species?} & B-5-9} $HA| 114 Xat=
ARG Al A3 AW 7]l A A E It A HaF X3 s
Al A9t dE 952 5 A tHMansour &, 2008).

Staphylococcus cohnii ss. urealyticus, Staphylococcus lentus,
Staphylococcus warneri i3 77107 A& d=271= 9
QF 0 &= W2 Hlgo| A|Hk H A A 5} Tkato]| 7] 7+ o] =
%, TS 4o, o] EAgRt 2habe] Fauf ool A &
2lEs gy aee g B E I JokMin %5, 2007).

Micrococcus luteus= 817, A7 % 357, 774 ulof| A AR
St o R Hub, 8-S Yotk A ltiMiltiadous

@} Elisaf, 2011).

F3 Bacillus-2- Atlase (1988)0]) <Jol A2 0 2 tff 7] Fof
35%% EASt= Alat 0=, X3} A g Al A = A AEE =t

NoT

2 4 A o (Kedjarune &, 2000), 71259 A dF=olt}.

Gram negative WA= Acinetobacter ursingir 5.5% = 71
o] AX%|Q) oW, Brevundimonas diminuta, Chryseobacterium
(Flavo.) indologenes (CDC IIb), Methylobacterium sp.7v Z2%
4.5%5 Z1=] STt

Gram negative w5 Al Quto]| YEAE -3k lipo-
polysaccharide (LPS)7F &A1} 91 o, x| 3} -3 A 0] o] Eell
o8l &A= 7HE w8t 717 ¥ alolg= A+
(Szymanskra 5, 2008; Coleman %, 2009)5 vjgo & B A
A% Gram negative A==t B @o] A AL, Al
theFslA HEE Aaks A3 A s A 0 Alet e oo A7
o] AlEEhs Yot Axbetar et

Acinetobacter baumannii, Acinetobacter Iwolfii, Acineto-
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bacter ursingire= "8

5. -
Aol A Aaked, e, A, Mt WS, e, 2
. .
[e]

ol zAulof Fxe o] Ittt AdH7] wizoll 2417 k=
17} QleKLoubinoux &, 2003; Marti <&, 2011; Horii s, 2011).
Brevundimonas diminuta, Burkholderia cepacia, Cupriavidis
o] Zol Al 2]

o] 7+l g welgo)
R A A R RSy
F2l(Peters®} McGaw,
53] o7t

pauculus, Delftia acidovorans Mvt&-2 5
= dEolu, X A8 Al A RIR Mo
Aot S A 85, HESS Yo7
A glom, 38k Aol Aol 7k
1996), 8A W/g Shitell 583 AEHS 517 wfze]l

233t & % §ltKCosterton &, 2005).

Delftia acidovorans= Pseudomonass. -7 5= w0 2 x|}
FHY| o & S0 0= FojlA s, MFAA oﬂ
783l biofilme B4k & X3 i e At A 4
Foto] AdSe dod 7FeAol w2 Aletolti(Stampi &,
1999).

Chryseobacterium indologenes= A&7 o] de] Bz 5o
Aom, Gaamolr &S| o] 'Y AmAo = EAL
Lol Ate E, FARAE Sl Aol 2, {85, 7
o= Yoivtar HarEar glckHseuh &, 1997).

Methylobacterium sp., Sphingomonas paucimobilis-s%= %
Wirdat o = Helg o] A5k ghatol| Al g =0 85, HES
£ 9 07]%= U2ltEolm(Ryanet Adley, 2010; Lai 5, 2011)
= 3 B2 o] glof 9w )7

]

lFr

kg

<]

?soﬂo]

C

Lo

Shewanella putrefacienssta-=

At S HAT|IAY 54 BHES FAA7 = dIH o= A4
A0 2= A} o dat ol wE ot = Q1% u]Fe} Az 7t
& oo w, HEaY. pubd A S 4ol = Rk
QIth(Khashe®} Janda, 1998).

B A A 3 A2 A oA ERlE njEEo] AZE
S s, T AR, BA T A5 I F A TS o 2
o] Y& do] el = A& & = AL ofofl X3k M= A 33
Ao & QI3 S oflish] flaiAl = Al A& 01 e A|AE
I 4 AE Adesir] et S BASE F g 7} Qlrkal ST
O OF
L= ]

2 A= 771 =0 A o] X3 5 1971 713, 2
2871 713 A=A o] F A o] SHbo] gto| E to] Bl W
o] AAIE AF ke Akt
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oA ATt A2A Y Euo] gl B 44.82x10°
CFU/mL, 2o E £40] 5.47x 10° CFU/mL, $4A0] 16.28x
10° CFU/mLE etrei7t A S El9lon, o5 )] qpua
= o] = Vet A, SRS Bt ol A Al
7t A S8 A
¥ At 54 Z3= Gram positive 5= 47.3%, Gram
negative 5= 52.7%%.2 ™, Gram positive w5+ % Micrococcus
Juters 10.9%, Bacillus pumilus, Staphylococcus aureus w57}
Z¥zy 3.6%= SRIE ATt Gram negative 525 Acineto-
bacter ursingii 5.5%% 7V @ol A&% W, Brevundimonas
diminuta, Chryseobacterium (Flavo.) indologenes (CDC IIb),
Methylobacterium sp.7t 22 4.5%% e
ofof] & At= X[ A8 A W H Alet LEEE ZATkL
O] FFHE IO 2 M Ul e o S84E Q1AA
137, Zrel Aol gt A 291 Alg =5 o) 7|2 A= E AL
EAEH

W
P
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