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A Study on Bacterial Concentrations in Dental Offices
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ABSTRACT

Objectives: The purpose of this study was to identify the stains causing infections in dental clinics by analyzing
bacterial contamination, as well as to suggest improvements for infection control in dental clinics.

Methods: In this study, a questionnaire survey of 47 dental hospitals and clinics located in Gyeonggi-do and
Incheon, South Korea was administered from June 2013 to September 2013 and used to investigate the practice
rates of infection control by dental hygienists and to analyze the bacterial contamination levels in dental offices.

Results: In the studied institutions, the bacterial contamination levels of water lines were 20.9x10° colony
forming units (CFU/mL) for three-way syringes, 12.7x10° CFU/mL for high-speed handpieces and 9.8x10° CFU/
mL for gargling water. The bacterial contamination levels of surfaces were 44.9x10° CFU/mL in cuspidors,
higher than in unit chairs (2.9x10° CFU/mL) and light handles (6.7x10° CFU/mL). The mean bacterial cell count
of water lines and surfaces was relatively high in all establishments founded 11 years ago or more, and the mean
bacterial cell count of waterline handpieces was 6.27x10° CFU/mL in establishments founded between one and
five years ago, 11.16x10° CFU/mL six to ten years ago and 20.04x10° CFU/mL 11 years ago or more, which
suggests that earlier foundation is associated with higher bacterial contamination levels with a statistical
difference (p<0.01). Similarly, the mean bacterial cell count of cuspidors using water from water lines was also
70.16x10° CFU/mL in at least 11-year-old establishments, statistically significantly higher among in one- to five-
year-old (4.61x10° CFU/mL) and six- to ten-year-old clinics (47.89x10° CFU/mL) (p<0.05).

Conclusion: This study may be utilized to improve the bacterial contamination levels in dental offices by

controlling the characteristics and environmental factors of dental offices that affect the microbial contamination
of waterlines and surfaces in such institutions.

Keywords: Bacterial concentration, Dental infection, Dental waterline
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L 107, 102 107, 107 2 DA G952 @A
sxsiolon, RelA AH AAl= 107, 10% 107
2 M3t} F|siin). 22l 77k @A 8%
A& 100 uLE NA(nutrient agar plate, NA)HI=] ]|
wrste] fElgoR AEA ¥ HE F 35°COA
48717k sttt miet & JAE HErE o
FE sl FAulE F38ke] CFUMLE A
313

3. SAEYN

24z o] B4 SPSS 18.0(SPSS Inc., Chicago, 1L,
USA)S o|&sIsith. |3} ojm7]#e] dnkd &
£ =84 (frequency analysisye AA|SH93L,
9 FHe] Mg LELE H|wel| f8] AR
(one way ANOVA)} W XHE4] (chi-square test)S
A8kt

w2 ra oo

. A7Am;

1. X1} o|=7|&e| Akt £Y

A3} g7 He] YRkl B4 Ay 2 A3
TFEE B5E o HAFS 197]1340.4%), &LF
ol AL 287 719(59.6%)°IUTt. 4 B A}
S HYF 4$ 50~9940] 21.1%, 10073 ©]4
2 78.9%F YEISTE oYF2 508 ol3}, 50~99
g, 1007 o]de] &Eo] 712t 32.1%, 28.6%, 39.3%
2 R vla oYFE 1004 o]t U4 A}
T7F B Ao & YEh fulAle] Bage 73
200 o) EArellAl X9, X|zelelo] 747
68.4%, 14.3%°102H, X|Z2A= 6~9 0] B
F 263%, 97 143%Z UERSITH(Table 1).

2. M7 2¥E

A3 fFAojolls AEW=T| ) 3 way syringe,
FAE B5 AlFshe Tl Adnk. A7 AA
AN FHe] Al LPEE I&EM=T 2 127
x10° CFU/mL, 3 way syringe 20.9x10° CFU/mL,
A& 9.8x10°CFU/MLY] QPYEEXE Wl Bd
o] Mt LHES] AS BAE ART o ks A
T= Eiold 44.9x10°CFU/MLE fA310](2.9
x10°CFU/mL)2} ho]E £=310](6.7x10° CFU/mL) -
Y2 YERITHTable 2).
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Table 1. The general characteristics of dental offices

Dental Dental
. .. Total
. . . hospitals clinics
Classification Variables n=19)  (n=28) (n=47)
n (%)  n(%) n(%)
The numberof <30 0(00) 9 (32.1) 9 (19.2)
patients per  50-99 4 (21.1) 8 (28.6) 12 (25.5)
day >100 15 (789) 11 (39.3) 26 (55.3)
b gp 0 TOY 103 12059)
umber o
e 10-195.263) 13 (464) 18 (383)
>0 13 (684) 4 (143) 17 (362)
<5 4(211) 24 (85.7) 28 (59.6)
Number of 6-9 5263) 4(143) 9(19.2)
dentists  10-14 5(263) 0(00) 5 (10.6)
>15  5(263) 0(00) 5(106)
<5 1(53) 7(50) 8(17.0)
N“;“bfrl of 69 5(263) 7(250) 12(25.5)
enta
hygienists 10-14 0(0.0) 10(35.7) 10 (21.3)
>15 13 (684) 4 (143) 17 (362)
15 yrs. 0(0.0) 12 (42.8) 12 (255)
The year of 0 0 1o 10 (526) 8 (286) 18 (383)
establishments =~~~ > ’ ’ ’
>l yrs. 9 (474) 8 (286) 17 (362)

Table 2. The bacterial contamination levels in dental

office

Classification AM*  GM*GSD"
High-speed handpiece 12.70  7.83+2.85

Water line 3 way syringe 2090  8.99t4.15
Gageulring water 9.80 4.30+3.80

Unit chair 290  2.04+2.27

Surface  Light handle 6.70 4.02+3.08
Cuspidor 4490 9.92+7.10

Note. *Arithmetic mean. *Geometric mean+Geometric standard
deviation. Unit: CFUx10°/mL

(1) HY 728 AT L9%

o 57|He] R wE s 9 B AlddES
Table 30l A|AISIATE F3e] AT 20 739 ¥
dFol 18.53x10° CFU/mL, 2] ¥F<] 8.87x10° CFU/
mLZ YERI, 3 way syringedl A= HYF 3031
x10°CFU/mL, 9]¢5 14.46x10° CFU/mLE ;=3
229} 3 way syringe 25 WUF] Mg LE=}
odFHT FAACE FolstA =of ouI1H
2 Zpol& LERATHp<0.05).
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Table 3. The bacterial contamination levels of water lines and unit chair surfaces depending on the size of dental offices

Dental hospitals (n=19)

Dental clinics (n=28)

Classification - - p-value

AM GMzGSD AM GMzGSD

High-speed handpiece 18.53 10.56+3.41 8.87 6.4412.42 *

Water 3 way syringe 3031 14.54+4.57 14.46 6.48+3.59 *
Gageulring water 12.38 5.88+4.17 7.95 3.44+3.47
Unit chair 2.63 1.89+2.18 4.34 2.15+2.37

Surface Light handle 8.65 5.88+£2.96 6.09 3.13£3.00 *

Cuspidor 68.95 20.05+7.93 31.52 6.16+5.82 *

Note. Arithmetic mean. "Geometric mean + Geometric standard deviation. Unit: CFUx10%/mL.

p-value by y’-test, *p<0.05.

Table 4. The bacterial contamination levels of waterline and unit chair surface according to the number of patients

visiting dental office

. <50 (n=9) 50-99 (n=12) >100 (n=26)
Classification - - p-value
AM GM=GSD AM GM=GSD AM GM=GSD

Water

High-speed handpiece 9.44 741£2.13 10.39 6.6212.90 15.26 8.77+3.20

3 way syringe 6.40 4.66%2.39 17.63 6.4014.76 2737 13.19£4.18

Gageulring water 424 2.9212.64 521 2.75+3.21 14.58 6.43+£4.33 *
Surface

Unit chair 2.04 1.64+1.28 4.34 3.12+1.33 2.64 1.83+1.18

Light handle 4.54 2.96+1.45 6.09 3.98+1.39 7.62 447+1.28

Cuspidor 2223 491£1.80 31.52 6.68%1.69 58.92 15.19£1.49

Note. *Arithmetic mean. "Geometric mean + Geometric standard deviation. Unit: CFUx10%/mL. * p<0.05.

[e)fe= R ity

EHAA ] M SHEE ZolE &3gole] H-
HYH 8.65x10° CFU/mL, 2]¥F 6.09x10° CFU/mL
2 #dgo] =/ vebdal, BrtiE 9 (68.95
x10° CFU/mL)°] 9]¥45(31.52x10° CFU/mL)°ll H]3}
o =4 AEFAT

o=

S s

(2) B2 gl W AT

o) 57| B} o 93t o] I&A =] A
dAFE S 509 19w 9.44x10° CFU/mL,
50~99% 10.39x10° CFU/mL, 1009 °]dd uf 15.26
x10° CFU/mLE A 83157} Be=2 gart =
7¥ele AoE desth 53] A= Ae &4
F7F TUVETE Al QLPYETF BAR SR fole)
A =2 7A3S HATKTable 4).

[e)e= R

g

(3) fAlo] ol wE Al
A5t ol 71ghe] fAle] Fol me ek Eiel
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Ha dAlTE Table 59 AT o] &30
=y FURA)5=7E 100 #IRE 5.28x10° CFU/mL,
10~19t] 9.36x10° CFU/mL, 20t] ©]’¢ 14.63x10°
CFU/mLeE YEFTH(Table 5). 3 way syringe] 7
$- 10 m]¥ 3.12x10° CFU/mL, 20t ©]7 26.16x10°
CFU/mLeE ;=329 3 way syringe E5F Ao
T7F BT E ATV B2 S BAA 3 way
syringe®] ¢ SAXCEE F3513

A=

—1

@) ATl me At 298
571e HYAFE st

Ad LA=E
Table 69l ANAISIATE. a3} 7] Hat AATE

by

ARAT7E 11 ool B w7 e,
Yy 2o FF FASFE 1~59 6.27x10° CFU/MmL,
6~10%d 11.16x10°CFU/mL, 11'd |4 20.04x10°
CFU/mMLE AYAs7t QD5 A7t BolA|
3 QAL SARCEE {ol3h(p<0.01) ZtolE EA

gl
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Table 5. The bacterial contamination levels of waterline and unit chair surface according to the number of unit chair

. . <10 (n=12) 10-19 (n=18) >100 (n=26)
Classification " : p-value
AM GM=GSD AM GM=GSD AM GM=GSD

Water

High-speed handpiece 5.28 6.79+1.73 9.36 4.90+2.80 14.63 15.63£2.95

3 way syringe 3.12 3.78+2.44 7.06 8.79+3.94 26.16 16.94£4.53 *

Gageulring water 2.04 2.15+£2.64 4.63 4.98+4.05 12.22 6.53+£3.96
Surface

Unit chair 2.80 1.84+2.25 2.47 3.12+2.69 3.06 1.87£1.98

Light handle 3.86 3.89+2.76 7.01 3.98+3.44 7.03 4.76%3.12

Cuspidor 7.22 3.17+5.19 25.57 6.68+5.74 54.14 15.82£8.58

Note. *Arithmetic mean. "Geometric mean + Geometric standard deviation. Unit: CFUx10*/mL. * p<0.05

Table 6. The bacterial contamination levels of waterline and unit chair surface according to the year of establishments

. 1-5 yrs. (n=12) 6-10 (n=18) 211 (n=17)
Classification p-value
AM? GM=GSD® AM GM=+GSD AM GM=

Water

High-speed handpiece 6.27 5.12+2.10 11.16 6.50+3.05 20.04 14.12+ *

3 way syringe 4.94 3.10+2.74 17.47 7.55+4.01 35.71 2292+ ok

Gageulring water 2.38 1.72+£2.17 11.86 4.65+4.36 13.66 8.61+ *
Surface

Unit chair 2.69 1.92+2.31 2.74 1.80+2.32 3.40 2.534+2.22

Light handle 428 2.81+2.66 6.89 4.04+3.31 8.52 5.55+3.07

Cuspidor 4.61 2.46+3.16 47.89 11.01+7.80 70.16 23.8146.26 *

Note. “Arithmetic mean. *Geometric mean = Geometric standard deviation. Unit: CFUx10%mL. *p<0.05,**p<0.01

ot A Y ES AR B A=
11 ©]AH(70.16x10° CFU/mL)°] 1~53(4.61x10°
CFU/mL), 6~101d(47.89x10° CFU/mL)°ll H]3}o] <
AF7t SAADSE FsHA =A JEFETH(p<0.05).
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o]7] 913t &% SO X B HAME FHlo] H
7} Zoj50] 7 f1RAe] AH
Ao AR A3 A8 A FE

ARE-Sh= lé?iﬂl:—j] = A5G B J{FE
S ENE S HIsh] flsiA
S v zo] ARE A B oFskE
o, W 2} X7 Alwjt}; &A=
syringeE WA St 7HE-S HAsPA| AR
e 1= JE7V9‘ e x4
ol A& gze) Hir|ES FHlete] |
ol AAl Agste As TaT %L%‘S&E] 4%
7Kg ado] EA) o]»— Ao AlgETh A
EA9 FHe] 22 S AA fFUlA7HA] =
3l Al2HloR 77”5]01 Aol FHlAoF7t B
WS vje] Zolrt Zoj o]& Qlal] o] Aol
o} FWAe] Yo7k AX A7t Sk A=
Azt wEbAd 23 W - o e] fulAofare] wh
2 AU MEE =F L@z Hsk AEdE Al
A FE3oF & Aoz dAdEn. XggeHe 4
F7F LqEFSE Ad F97t mpREAY v
of|A] nlo] e HFo] WIE o Z gk Mlgo] A3}
7] F& o] Hof o]o] FFFS ol & AF4F}
A7t S71e Ao Azt 218d Wel ¥
71¢} T Mld4-& Z°|+= Parachlorometaxylenol
(PCMX)e] A22HEAR= Algtd #2 AI7F &<t
NE5d AAE L5shks Zlo] A3} dvke 4
H7F AREV|E ST wEtA AldeEs £l
7] flaiMe A71AR1 s 3 wA| 5o EA
staL 771421 At desty S8 Flske A

B ATE 7=} JIMAY 47329] 2 FEeld
A 62HE 997A] AHAMALE
‘d%:% Tpotatar X3 x5 AlA]<]
S AAEAT AT Al A
AoA FHe] Ald 2LYEE 3 way syringe 20.9x
10°CFU/mL, IZ&# =32 12.7x10° CFU/mL, %X
& 98x10°CFU/mMLe] +o8 AZHUTh FHe
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[e)e= Rui=y

A LFEE BFtiold 44.9x10° CFU/MLE.
WA 61(2.9x10° CFU/ML)$} 2tolE £50](6.7x10°
CFU/mL)] Hj&l] =& 9=z Yepith o872
Al LAES] 739 3 way syringedlX = HUF
30.31x10° CFU/mL, 2] €15 41.46x10° CFU/mLZ
AFelA ] At LA=7F JLFHT FosHA =
Al JEFRTH(p<0.05). 53] FXE2] 4§ A7t
S7HE i Q95T BAHCE folsH =
o AT BATHp<0.05). FHI THe Ha o
A AHAT7E 119 oldollA] 257 =74 UE
B, 3 A=z Ha FATE 159 6.27x
10°CFU/mL, 610 11.16x10°CFU/mL, 11'd ©|%
20.04x10° CFU/mLE AYAF7t Sefjdrs A+t
LAET} BokA|AL AL FAIF SR frolgH(p<0.01)
zlol& BT 2 A= A s5rHe] F
2 B AR ¥ JIS F= HUEX
g 3 8RS Aeste] 3 o8]l M
= b 88d F UL Fo= Ard
gk X7 JEA Yo Aldeds Hrhek 2
A= HYS ol&dle BE HHIESY SR
3= Ho= AFe ASRE ol8E F IS o=
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