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AT gAY A&t Ak FYstel AxAS FEFL 71SsHct,

A& F|E(Head)E ©=2 #95to] Conforti index (Conforti, Cordero et al.,

nE
2
N

2003)E o]-g3ste] &R ] A& 75 tH(Table 1, Figure 2). #]

2FE S W 1.1golAl 2.3g0] Aeh(Figure 3).

Table 1. Toothbrush wear scores according to the Conforti index

Wear scores Description

0- No wear No visible sign of wear, inner and outer tufts are intact
1- Light wear Outer tufts begin to splay, inner tufts are still intact

Outer tufts are splayed beyond the base of the toothbrush, inner tufts

2- Medium wear .
begin to splay

3- Heavy wear ~ Outer and inner tufts are splayed

4- Extreme wear Outer and inner tufts are splayed whereby no distinction can be made

Figure 2. Toothbrush wear scores by category according to the Conforti index (Van Leeuwen,
Van der Weijden et al., 2019)
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Figure 4. The video recording equipment

3. T+ AAY

AT ohARRte] A% AR, AmAlZEre] Bmet 1% 5 ks $19

77 A4S AWt 74 A gEE A7l astaen] ad

215 JE] 253 Zo](Probing depth; PD), %2 E|5(Gingival recession;

)
&
ol
jutal
i
Y

& (Bleeding on probing; BOP)Z} XAt Z]4=(Plaque

index score; PI score) H7}=2 o]Fo]&t},

2| Zolel 2|2 E|S2 periodontal probe (UNC probe, Hu-friedy, Co.

LLC, Chicago, US)E ol-&dll A Zlotet JEHE F99 67AFEH <A,

14
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e,



2) AHA|EF 2]4=(Plaque index score)

AT FAY] AHARtEe] R QEet YAE uhefstalxy X[HAwEf
25 BHristaet. AU el crown, implant, laminate® &S Z]olE A
QJgt zJoteo] ¥, Amof XHAN 2 A (DCS Disclosing Solution, T one
bio, Seongnam, Korea)& E2Z3t &, A7 tiidAte] AHS AA, Axg &
Turesky modification Quigely Hein index (TMQHI) (Turesky, Gilmore et al.,

1970)2 o]g3sle] HrlstAtH Table 2).

Table 2. Turesky modification Quigely Hein index

Score Description
0 No plaque
1 Separate flecks of plaque at the cervical margin
2 A thin continuous band of plaque up to 1 mm at the cervical margin
3 Band wider than 1 mm but less than one-third of the crown of tooth.

Plaque covering at least one-third but less than two-thirds of the crown of the
tooth.

5 Plaque covering two-thirds or more of the crown of the tooth.
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Figure 5. Video analysis process
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Posterior Anterior Anterior Posterior
Right Left
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Figure 6. Divided area for video observation
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H T A3yt grtskach SWAFEA S (Intraclass correlation coefficient;

ICO)E 4AF&E35191a, Cronbach's a = 0.819%tY.
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Table 3. Demographic characteristics of study subjects (n=88)

Mean+SD

Age 45.09+12.78
Sex

Male 32 (36.4)

Female 56 (63.6)"
Gingival recession average 0.12+0.21
Probing depth average 1.43+0.20
Bleeding on probing average 0.06+0.09
Plaque index score

All site 1.32+0.47

Proximal site 1.43+0.47

Mid site 1.11+0.48

Tooth brushing duration

Total 118.94+53.62

Buccal 55.88+33.63

Lingual 25.54+22.98

Occlusal 37.47£22.78
n (%)
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1 2o @Al 2)%(TMQHD)

AT TRl B9 AAATY AL Aol 95, AAL-TAR,

YUATOR Lhrold BASAT, 2 Aopaz E4W AUARY 452
BouE Pau BERAE ToHACHTable 4). A-stet BEoIH Fre] )

s Ao AEAlEr A7h wokow, Aot Aol wisf st Ao Aw

Table 4. Mean plaque index score by area

Right Left

Posterior Anterior Anterior Posterior
Upper
Buccal 1.25+0.89 0.924+0.90 0.87+0.82 1.29+0.65
Palatal 1.55+0.64 1.27+0.83 1.17+0.84 1.37+0.69
Lower
Lingual 1.81+0.64 1.42+0.97 1.36+1.01 1.96+0.66
Buccal 1.16+0.60 1.09+£0.91 0.98+0.84 1.31+0.62
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Table 5. Duration of tooth brushing by area (Unit: seconds)

Right Left
Posterior Anterior Anterior Posterior

Upper

Buccal 11.04+7.17 6.77+10.90 6.59+11.14 9.07+6.57

Palatal 3.07+4.20 3.2143.72 2.85+3.53 3.08+3.91

Occlusal 7.7846.67 6.55+5.72
Lower

Occlusal 10.70+7.59 12.32+8.60

Lingual 3.90+4.26 2.83+2.94 2.83+£3.29 3.734+5.02

Buccal 7.1945.46 4.52+3.28 4.29+2.90 6.554+4.26

3. 5919 3187 57

ATt FEe 7Pg 28 o8t A& §AR2 Table 6, Figure

(00}
i
M
n
.[iJ
()
g
Ll
W
4r
32,
filo
R=)
3
[
5
('D
&
m&v
m{o
Y
o
g
ﬁ[‘
rg
=
-,
rlr
>
)

ol
do
S
N
J
_l
do
o

N
S

N
=

N
=

2,
ote)

32

=]
|~
1

)

ok

—



H0.6%)2 7 ATt Holx] &2 HY+e 2238 Y(17.9%) A, §HL

A7F 2508-91(40.1%) 2 7V By, A3y 2

J
e
1

o e Rt 4RS06%)% 7P A9tk Fold gL He 16529

S
(@)
§
2
o
e
rg
Mo
+
)
o
12
|o
Ll
40
Mo
1

A7 24589(39.3%) & 7VF B

AL, 23 FEor T H= 47890.6%)% 7HE AQIH ol

Table 6. Tooth brushing motion by area (n=1,248)

Horizontal Vertical Circling  Rolling  Oblique  Scrubbing Unknown  Unbrushed

Allsite  227(182)  49539.7) 173(13.9) 493.9) 73(5.8)  8(0.6) 0(0.0) 223(17.9)
Buccal  131(21.0)  250(40.1) 168(26.9) 22(3.5) 33(5.3)  4(0.6) 0(0.0) 16(2.6)
Lingual  96(15.4)  245(39.3)  5(0.8)  27(43) 40(64)  4(0.6) 0(0.0) 207(33.2)

Unbrushed

Unbrushed

Unbrushed
33.2%

Rolling
3.9%

Scrubbing Ozllque 8

All site Buccal Lingual

Figure 8. Proportion of tooth brushing motion by area
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Table 7. Duration of tooth brushing and mean plaque index score (5 seconds binary)

Less than 5 seconds

More than 5 seconds

n(%) PI Mean+SD n(%) PI Mean+SD p-value
All site 745(60.0) 1.41+0.85 497(40.0) 1.18+0.82 <0.001"
Buccal 278(44.8) 1.21+0.87 343(55.2) 1.06+0.76 <0.01"
Lingual 467(75.2) 1.52+40.82 154(24.8) 1.44+0.89 0.256

“Independent t-test results have statistically

298 WF AL AN 102

significant differences (p<0.05).

nuta} 10% oAt 2 Ui=o] Wit W

Al@et A%et 7] BAT ATHE Table 89} 2t} oz TS o
102 gk 44 & 297h 102 o4 T Relo] uls) Bekw, 102 o4
e melo] AWAFe A7t o WA SREYo, BAGCR Fo%
Aol glglet
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Table 8. Duration of tooth brushing and mean plaque index score (10 seconds binary)

Less than 10 seconds More than 10 seconds

n(%) PI Mean+SD n(%) PI Mean+SD p-value
All site 1,091(87.8) 1.33+0.85 151(12.2) 1.19+0.82 0.050
Buccal 506(81.5) 1.13+0.83 115(18.5) 1.10+0.73 0.680
Lingual 585(94.2) 1.50+0.82 36(5.8) 1.47+1.02 0.825

Asiet mE due] uls) WHE 102 ol W A9 Bokth e, shet

Hog e nolo] AWAFY A57t B ke Relo] WA 59}
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Table 9. Tooth brushing motion and mean plaque index score

Tooth brushing motion PI mean+SD
Circling 1.12+0.70*
Vertical 1.16+0.83*
Oblique 1.26+0.81%°
Scrubbing 1.39+0.46*°
Rolling 1.43+0.84%°
Horizontal 1.45+0.85%°
Unbrushed 1.68+0.85"

5 The same characters are not significantly different by Duncan’s post-hoc analysis.

3. ALEHO Holy Aol XHAlAE X4

A& o] Holx AL E Conforti index (Table 1, Figure 2)2 EFsto] %]
AN 2| 49F BASE Aat= Table 101} Zth Table 102 XHAF9 A
L7 Fe SR H)X]5 T Conforti index”F 08¢l oAt A= 309 (34.9%)
o2 7P w@oka, 44 dAE 3H@B5% SR T AUt Hit A WA
w9t 214 Conforti index7} 47¢1 H27F 1.07£0.808 28 7P 2ok,
04l A9t 1.38+0.8980= 71 o AHoz BAEQh Conforti
index7b 431 799t 041 A9 B AWAIFE AgoA SAHCR

Fol@ ot 99
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Table 10. Tooth brush wear index and mean plaque index score

Tooth brush wear index n(%) PI meantSD
4(extreme wear) 3(3.5) 1.07+0.80*
1(light wear) 13(15.1) 1.27+0.83%P
3(heavy wear) 31(36.0) 1.28+0.80%°
2(medium wear) 9(10.5) 1.35+0.76%°
0(no wear) 30(34.9) 1.38+0.89P

5 The same characters are not significantly different by Tukey’s post-hoc analysis.

Ao} gt AWAZY A4S BAG AT Table 113} 20}, &R

=
1
L
A
&“ (¢]
2,
ﬁ
A5
filo
>
o
ol
=
o
N
rr
(@)
UJ

HO R 72.4%0]911, A<&Rol

’

=

Z 2 A kS ARES A AE 24902 27.6% Tt B A HAEE A

Sl A&ne] B A g AgT PRIA | Wera, SAHCR fel

Table 11. Amount of dentifrice and mean plaque index score

n(%) PI mean+SD p-value

Less than full of brush heads 63(72.4) 1.24+0.81
<0.001"

Full of brush heads 24(27.6) 1.46+0.92

* Independent t-test results have statistically significant differences (p<0.05).
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ZAo g Yetgti(Table 13). 3&3 A7 102 7|52 HERslo] EA43H
Ao M AEH At BEQJoA FAAHCR [{olgt zpo|rb UEHTE
(Table 14).

Table 13. The result of linear mixed model with binary 5 seconds

Effect Numd.f. Dend.f. F-value p-value
Tooth brushing duration (5 seconds binary) 1 1050.675 12.71 <0.001"
Tooth brushing area 15 965.295 3.612 <0.001"
Tooth brushing motion 6 1074.606 1.524 0.167
Brushing multiple areas at the same time 2 1093.16 2.736 0.065
Amount of dentifrice 1 71.495 2.951 0.090
Tooth brush wear index 4 71.211 0.641 0.635
Tooth brushing motion x Area 71 935.088 1.04 0.391

“Linear Mixed Model results have statistically significant (p<0.05).

Table 14. The result of linear mixed model with binary 10 seconds

Effect Numd.f. Dend.f. F-value p-value
Tooth brushing duration (10 seconds binary) 1 1006.444  6.974 0.008"
Tooth brushing area 15 960.245 3.386  <0.001"
Tooth brushing motion 6 1074.767  1.945 0.071
Brushing multiple areas at the same time 2 1090.907  2.698 0.068
Amount of dentifrice 1 71.645 2.919 0.092
Tooth brush wear index 4 71.063 0.61 0.657
Tooth brushing motion x Area 71 933.707 1.003 0.473

“Linear Mixed Model results have statistically significant (p<0.05).
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Abstract

Evaluation of the efficiency of

removing dental plaque

analyzing the tooth—brushing videos

Ko, Jeongmin, BSDH, RDH

(Directed by Associate prof. Cho Hyun—Jae, DDS, PhD)

Department of Preventive and Public Health Dentistry,

The Graduated School, Seoul National University

1. Objective

Tooth brushing is most commonly used to remove the dental plaque. However,
there are still insufficient evidences for effective brushing methods, brushing
time, and use of toothbrushes and toothpaste. Therefore, this study aims to
evaluate the efficiency of removing dental plaque by recording the tooth

brushing video and to identify the factors that influence the removal of plaque.
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2. Materials and Methods

This study was conducted with the approval of the Institutional Review Board
of the Seoul National University School of Dentistry (S-D202000214). 88
subjects were asked to brush their teeth as usual, using their toothbrushes and
toothpaste usually. While brushing, the subjects were recorded with five
cameras. Probing depth, gingival recession, bleeding on probing, and plaque
index score (PI score) were measured. PI score was measured using the Turesky
modification Quigley Hein index. The subject's bristles wear index and the
quantity of toothpaste were collected as pictures and analyzed. The tooth
brushing videos were analyzed using behavior analysis software (Mangold
Interact®, Mangold International GmbH, Arnstorf, Germany), brushing
duration, motion, area, whether to brush multiple areas at the same time. The

collected data were analyzed with the plaque index score. For statistical

analysis, SPSS Statistics 26.0(IBM Co., Armonk, NY, USA) was used.

3. Result

As a result of analysis by dividing the brushing time for each part on the basis

of 5 seconds and 10 seconds, the PI score was lower in the areas brushed longer.

The 5 seconds binary was statistically significant except for the lingual surface
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(p<0.005). As a result of analyzing the linear mixed model, statistical

significance was found in the brushing area and brushing time.

4. Conclusion

Various factors influence the removal of the dental plaque; brushing time,
brushing motion, brushing area, bristles, and quantity of toothpaste. However,
the brushing time for each part has the most influence on the removal of dental
plaque. In conclusion, it is important to brush at least 5 seconds for each area

to remove the dental plaque.

Key words: Tooth brushing, Dental plaque, Video analysis, Oral hygiene, Oral
health
Student Number : 2019-24141
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