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Effectiveness of Electric Toothbrushes on Plaque Removal
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Abstract

The purpose of this study was to compare the plaque removal efficiency of two types of
toothbrushes, one with a rotary combined with horizontal movement (brush 1) and the
other with a rotary movement (brush 2) on 13 volunteers. They stopped all oral hygiene
procedures for 48 houres, after which the subjects were instructed to brush their teeth for
two minutes with each of the respective electric toothbrushes using the split-mouth
technique twice a day and continued to brush for 1 week. Plaque index, Gingival index and
probing depth were assessed on Day 0. and at lweek for the bilateral premolars and first
molars of the upper and lower jaws. Plagque was stained after assessment of clinical
parameters and the plaque removal rate was calculated as the difference in stained plaque
~surface before and after brushing as measured from photographic slides. The results were
classified per tooth .type and subjected to statistical analysis. As a result, Plaque removal
rate showed high scores for both toothbrushes, 71.4% on the buccal side and 54.3% on the
lingual side by brush 1 versus 71.0% on the buccal side and 61.2% on the lingual side by
brush 2. Sites with low plaque removal rates were both of lingual side of lower premolars
and molars by brush 1, and of the buccal side of upper and lower molars by brush 2. The
decrease in clinical parameter scores between 0 day and 1 week was statistically significant.
Our results confirmed the efficacy of electric toothbrushes in plague-removing.



98 e

= =1

TWER T 5 VIC kBT 5 — 7 BERRICOVT,
EhDHEEN ORI 2 2 EHOEER 7 7 & H
W CERIRINICBIEE Uiz BB E13RIC R 7 v
T4 TR Uiz, FERBR2 HRTLD 75 v
v Zxdik L, EBRBMGH X 0 18R, BBk
TIVICEABT Ty vV I E 1A 20 TS, [H
— iR E DS % LA 0T Rl KR
CnEENR, RO Z (R OEEN BB 7 5 > & H
WT, FhZER 159D, 28077 v v v
TEATo 10 EBRBAMGE RO 1EREIC, HHE
IZOWT, ERAZE (Plaque Index, Gingival
Index, Probing Depth) #1T\», 75— 7 4ufn
%, EER T IVICEBT T oV I ETOM,
77 v vV FRRIC D ERNE B ATV, [A—
EERDOER L COHBBOEBE RO T 7 — 7 Gufh
AL, 77 v v v ZRiEO. #HEREOm
BRICH3 2 77 — 7 RAHEOLDOZEER S > T
T—IBRERE Uiz,

75— VB ERICOWTIE, mEIcAEERE
RS B>z b DD, KR EE) T FEE)
W75 ik, BEI71.4% E54.3% ROE
BFIEENR 7 5 > Tk, FI71.0%. EH61.2%
&\ mMEHICRFRERNMED N, 75— 7
FEROENALIL, K EROEBHECIE, 4. 6
OEMIE, ROESH T, 6. 6 OMEMICR
Db, BRI OWTiR, WAL 1w
BICABICEA PR bh, 77— 7kREER
DENEAL TIRARNERAIT R, SHEDEHE AR
bbhhiz, SEOHIICLY ., FEEK T 7 VIC &
577 vV ITREGET 77— VREDRIBED
N3ENREI NIz,

&

WRBEICBWT, 79— av ta—10D%
ENIIEFICAKEZE VW, T5—27aV ba—1&fT5
72D, AT T 9 vV THERRT 7 VNER
ThTw3, 77 viconwTit, FAK7 v
NEICHODBR TS A, 1960F( KL » BB 7
7 UBRMERHSh, TFELL OFEOEERT 7 v

][]

22% 2% 19924

MHERLTETWS, BEK T 7 ViICiE, LD
e4 EBHENRB D, FONL ODLDE, F
H7 7Y X0 RIFRT 57— 7BFLE. EA
DMK RAEE TS LOBELH B VDY, 4El,
EHE DL KR OEEN N O R CaEE B oD 2
TEEHOOYRBY D72 5 FEENR 7 7 v & FWVWC, I
DT T — 7 BRFESNE R O A DRV L% 8122
L. Hl#HE Lo THliET%,

M & HE

1. #ERE

HE 12O BCHTEBEY. RWAIRIEDRWHT
BRERFH O T#4134 CFYFE#23.0+1.
0%) ZHEHE L Lico

2. ##
X 1iowd 2@EOERK T 7 v &2HH L,

B1 FHL-ESRT T~
7 K HROSES T ES 7 7~ (THE)
F o ROEBEIEE R T 7 v (N



- - THBE @J%f'? 7 VIFEERROERE25mm,

e BF, ot - 9

HI
- 117g, WOEE44mm, ~ v FOKE SiXEE23
| mm X fE9.5mm, ELEDOKE I 15mm, 54552500
AR IKFEE) X MR OEBDES L7cB X OK
EROEBT L0 2175 D TH S, /o

NBEE K 7 7 > ik, BREBOEFE23mm, E
X103g. WOE £48mm, ~ v FOK X S FERZR
27mm X HEEImm, FEBHXEDOE I 15mm. B5

i

3000EEEDRCEE) (ROEEEI L BE3) 2175
%@T%%o
3. EERFE |

EEA 7Y 02— N HERLICORT, HBREITER
A 1 ARRTC, BEIE T 7 v 2 W T 7 v v
Y TIRER OO A r—V v 7, REES
TV, 79—=22a7%0& Uiz, EBNh2 H
iic, DEEREEIEERz, E&RBARE (0
day SB&S) ik, AERARE. 77— 735,
nENE B, iiRE R 2 EEOEEIK 7 7
vEHWT, BELIITETT 7 v v vV 7 Z21Th
Wiz, 77 v v v I, BE. DEASEREY
1772 Oday &0, BB 7 >v2HWT1H

=1

2D®73/9Vﬁ%1ﬁ%ﬁﬁéﬁko%%%
#&1&%5(1w&%ﬁ)L\D%W 2. 7
é\77///ﬁ\D%W%§%%%ﬁo

7Lo
77yyyﬁﬁ&mOmfm\ﬁ—ﬁ%%®%
F) & IERERAE I UCAERIC T, #REOF| X
Bia R Lanb, il KRBT E ) %
77 v B R R OEEIRERNR T 7 v A
KR, FHREFIRESN-BEHE T 7 o2 H0n
T\ WFIOLELER > & _F8EaEal, S/, T
$EM HRSHTO, EH1 oo 7o v v v r%

o, B g BET 1 SR0 75 v o v

ToiTol20 77 VOEFDDTHIE, ERIXN
Eh UCI0ME . H45E T1T 2 7,

Qe AT Oday ROV 1 wiz &5 izo
WTy 186 FHALD Plague Index (plI, Silness
& Loe. 1964), Gingival Index (GI, Loe &
Silness. 1963), Probing Depth (PD), A O
BOREBOREICOWTSELR T o7 0K, B
SRR ITCIERETH AMTINC LD 75—
DFEZITO, e OIEEAIEICDOWT, AT «

ANz a—n (HAN4EE) 200mm, F5.6%

S BR vk

W RIWT 7S ERVKT 5y Y Y TR (A7 5 5 €Y 7H)

DE’EI"]*’"E
-y

-2day i R A S

0day NEANZH |
MTI1000ick 375 — 7 3ts

T3y T

OMERER (775 v ¥ 27, %)

TS5y BT

BHW TSV ERHOCTHRESINICAHET
~0day&k 92M /1BD 7Ty 71T

lw ORENZH
M T1000iC & % W36 dute
TS T

D%WHE(?iyvyVW,&)

Slv:EERR BN 1 B

Oday: 5B B

lw:SEBR B 4 1 M %



100 T

K2 779y 7EikoolERNRR
R O KHROEEE 4 ROEEHT .
L:0day 7o 9o v v IEl Fi0day7Tov VI TFilwrlIvvv it

FAWT, 1.25RTH 7 —FEHRFEZTo7. 7
7y vV TERIToIE, BERBRSEEHETH T —
BEERYEITo7 (2. 3), FEEY, O
WZEIT TR TOWBREZIZOWT, FA—DffiEs
oz

AMENEE A 54 Nk, BES |[{Hk (EATE

226 2% 19924

T2) T5RFICIEAEE LT, #Rs ROk E
TR FOICRE 51 5 — V8 E v s v g vV _—
R— RiC b L— A, BERERAL—y 7L
7 =2—x— (HHpEE) %AV THEEEIE L
WA OERICR % 75— 7 Qe afmEo A E
Hllze TOEHIT. 75 v v v FEiIcONT



gk PiF, Zoft 101

77 v vV TRiED O PENT R
FEE KR OERR A ROEE
E:O0day 759>V 7R i 0day 75 vy v I Frlwroov v it

1TV, FTRROHERIC TS5 —27BERE L, A2 75y v 7R HEmifEE
By PU—ARON 75— 7BRERDEEIL, Bl:75v9vv st 75— 4
0day DHRIT> 770 B2 :75vv v/t WIOGHE

A1/A2—B1/B2 N "
A1/A2 X100="7"7 — 7 BrEHE(%) 4. e

Al 779y IR 77— IREER 7— R OBGHLIIE, WAL AT




102 : \ TEEAEE 2% 28 19924

£2 T5—IhER

M 72.0£35.1  64.5%25.8 - T4.3%20.5 74.6%13.5
7K {1 By &Y | IR - 3 X
E 56. 8+ 30. 5 72. 1£17. 4 L 4T.4+17. 4 42.0+95. 4
M 69.7£29.6 —%— 55.6%31.3 89.212.4 —%— £6.7+22.8
R EE) X L ' - * ’ |
H4 65. 7+ 30. 2 61.4+27.7 64.8+32.5 58.1+21. 0
P EEEE O 013
¥ p<IXTHEEZDD xp<NTEEEDD
*=3 DPlaque Iﬁdex -
w75 4 (3] 4 6
A 1.41+0.75 1.74%0.79 1.39£0.59  1.44+0.64
0 day =M 1.33+0.58  1.31%0.52 1.49+0.51  1.85+0.59
IKFARCEEh B |
| v M 0.46+0.68  0.67=0. 81 0.46%0.56  0.90=0.68 4
o HM - 0:26%0.44 - 0.49%0. 64 0.72+£0.72  1.26=0.75 =
$EM 1.39+0.59  2.05%0.65 1.46+0.60  1.51+0.56
0 day HM 1.18+0.56  1.46+0.51 1.49+0.56  1.67+0.53
R CnE ) %Y | |
I v  SEM 0.41=0.68-%%-0.90=0. 85 0.44%0.60  0.64+0.863
EM 0.49+0.64  0.6220.75 0.54+0.68  0.67+0.74

FHEEEEREE  0ol3
p<IXTHEEDHD X p<KTHEEZDHY
MHXCETOMLIZE T, 0dayh S IWEDRICHEES Y

ANOVA, Wilcoxon DJBERFIME % FWNTE -
770

= 00 B

. TS5 BEE (R2) |
2 2@EEORT S FERICLS, EEOT
5 — UV BRER 2T, |
2 RO ERN 7 7 RO cik, R,

R, TR BRI b o T

KEREENEER 7 7 > Tk, \ERO
BB \NT 4 OFFMITT4.3420.5% FHIT

| 47.4+17.4%. 6 OEMTT4.6+13.5% F
| C42.0+25.4% & ICEWTT T — VRERN

BRICE» 777, 4. 6, I8 WTIE, 3EEAIR
TT 5 —VBRERICENE LN >, —T7,
ROEEEIE B 7 5 o~ ik, WO gt
4 L 6 OFERIT, 69.7+£29.6% vs 55.6+31.3
%. 4 & 6 OEMTEY.2+12.4% vs 66.7+
22.8% & FRICBNTIHIC 6, 6 DT T—V
B IRAA BICAED 5 72,

2 . BEPRIEH

(1) Plague Index (3%3)

£ 3R Lo, PILITATEROERE, R
BB RGBT, $_TOEATT 0 day 2D
1w & OBICHEBRB BB D b, 797

532—



tepe P, ToOAfl 103

x4 Gingival Index

 BERCHEEENB DA i L & A,

TR

&5 4 6 z %
| @ 0.7720.43  0.72+0.46  0.69+0.47  0.80+0.4]
0 day =@ 0.80%0.41  0.85+0.37 0.82+0.39  0.82+0.39
7K RO E B B | |
| w BB 0.33£0.48  0.54%0.5] 0.28+40.46  0.31=0. 47
EM 0.31£0.47  0.54%0.51 0.46+0.51  0.390. 49
O 0.80+0.41  0.85%0.37 0.67+0.48  0.67=%0. 48
0 day =@ 0.77+0.43  0.90+0.31 0.87+0.34  0.74+0. 44
) A | |
1w @ 0.31%0.47  0.51+0.51 0.18+£0.39  0.310.47
CEM 0.23%0.43 &4&t@51 0.49+0.51 0.41%+0.50
T E EEEE  n=13
mﬁt—c:é‘cmﬁsm;mv@ 0day S IWOBICERZEZD D
%5 Probing Depth
| 4 6 4 6
g  1.8+0.5 2.1+0.6 1.9+0.7  1.7%0.7
0 day FHHl 1.8£0.7 2.2+0.5 1.80.6 2.3+x0.7
IK RO E B EY - R |
L v M 1.9%0.5  21%0.7 -~ L6*0.6 L7055
FH/ 2.0x0.6 2.3+0.6 ‘-_.1,.__9:*:.0.6 2.2+0.5 -
M 1.9%0.7  2.3%0.8 1.840.6  2.0+0.5
0 day &HM 1.9%0.7 2.2+0. 8 1.7x£0.6  2.2x0.7
RO E# R ' , ‘
1w Al 1.9x0.5-%%-2.1x0.5 1.8%+0.5 1.9%+0.5
E‘ﬁﬂ 1.9%£0.6 2.21+0.5 1_.9..+_0.7 2.3+0.5
SE L EEREE (om)  n=13

¥ p<IXTHEEDD X p<SKXTHEEEHD

_ ftcik, WEIC TR TOFMTG I DR DTE
AR ORI, 1w OIEE IO LI RBVT,

6 OFMTHER PILAEL . R OEE) T
T 4. 6 OREROEEICEWT, 6 O
HICEBIPUREN 7, UL, BERT J
A 1EBEB T, 0day ITb, ZKPRCE
BT 4 OFEEM. ROESET 4, 6 DM
CHEETRD bR o7

(2)

41T ESIZ, 0day 2D 1 wiz BT AZ

HENz, 1WIERBWT, 75— 7BERTHEE
EZNRONICES A Lz E 2 A, ICHROE
CBAlc 4, 6 OFANCHAEANS, R OER)E
T4, 4 1CHR 6, 6 OFEMIC, BEEITRD
S olohon, GIDOEWEANED BRI
720 | | -

(3) Probing Depth (385)

X5 RT LI, 1wicBW\wTik, 5—72
SERCHEEENRO NI A I L2 L 25,

—33—

Gingival Index (F4)



104 . B2k

KFROEBAC 4, 6 OEMAIC H~EHC,

fh BB R TIIIEANC BN T 6 A5 4 I,

P DO EEIES» 2T,
@)%W@EL%@%E

O0day, 1 wiZRW Tl A OERE R
&5’;)3%7?\7350710
x =

(1) FBHEROT 5 — 7 BEROEEHHIC D
W7 |
ARIDEEE T, — DOl gl & v e A
ST, 2REOBRBINR T 5 VR &S0,

Wil S LT SHEE 2SR L, T 5 v OB

PWEBT HFESN TSNS iz Rk D
%ﬂbtoik\77///7ﬁﬁkomf@
BROBE DBENC LB 7T — 7 RIS A R
AR, B 1 AR, 2 EEO R
TSV ERHOWTE 29I WS DTS v v
VT ERIThET.

75— 7 OfEREORETEE UTHERE AW
BHELBEN, TBICEAENAHEMLAD 5,

iimli

EEM BRI T, DR OISR O

AT D 75— 7 OB A BIET S Y,
7T PP EIOTRESE 7T = A — & — i CllsE
TEHHEOD, 75— /A EREOET HERE
THFEYRERBF LN, KPS
EHBAE FIR DO FEICEE T, AIRER R Y
BRAL U7z O EERE BRI L b L — A%{T
Wy, 792 A =R~ TChV—RA DT F— 4
HUDEEEZRES A HEEZEA Uiz ZOHE
ko, 75— ﬁﬁﬁg%ﬁﬁmkﬁﬁﬁéaﬂ
f%t%@&%z%h%o B
(@) 77— I BERICONT
CR2ICRTES I, bR S0 TS v
VY I ebbT, 2TEEOEERT 7 Vil
s EEICBRIER T 5 — VBEDRE LB L
720 AWFFEICHK TR, FHE 7 7 v 2 W7
5oV IILEDBT T IBRERICDOVTOHHE
R IThiENol b DD, BEIET 5V DT 5 —
I BrESERE. FHE T 7 VI A 05135
LIz dDEEZ LS,

R T 7 VIR TFHEEO S,

W E

BIELTWB ERRTNWBY,

224 25 19921F

FHOEEENCE LTl ATSEE), OB,
JRE), EHSEE R ED R A TAB B, SElE, K
¥§@&ﬁwﬁﬁ%ﬂﬁkﬁﬁﬁbbﬁ47®%
g7 T v &, fEROROESEEBENR T 70
WA T o128 A 7 7 VEICHE B E1E50
DL DTZ, L Ly 77— 7 rEsRickEs
LT, 2FEOEEN 7 7 o BRI i BAS
Db, ACHROSESERRE T 7 v TiE, 4,
6 DEF[MDT T — 7 BERISFRI A EIC
L ROEBHERK T T, 4, 41

I'|-|-r1

KL 6. 6 ODEMITAEEIC ST — 7 BEED

BN EBBIEES Nz, 378bb, ACHRCEE)
f Cod B A
R T 5 A AEEOBRIME X IC W b
AWRE S Nire FOERICOWTIE, BLOEE)
2T, BEODRE, ~vy FOKEE, 1R
DEX, PETOKRI A RERTREL DR
bo SEIOPFETIE, FOENZ KT 5ENNT
XMootz 7T — I BREROE NI DB
2 bNAEE, KPROEEIEEE T 7 > Tk
BROEME, WOES, IBFTORE, Rl
HENRIEENN 7 7 o ClE, BEEOREIM:, DK
SV Ny FOREIDEELTOWA LS5 ICE bR
o TOLIE, H KEX, BOBEI R E0NR
HZ5FEOFHE T 5V E AT v ¥V JIETH
WTC FDT T VBREREETHRTOER,
AP BRETRLR T, 75 v ORREL
75— VBRENREBET A5E, £ < ORTFHS
7{ﬁ\ b AN
I OWTHETRAT > TITE 720, |

i, SE. 7T/ BRERDETACHES

1T>TWA 26, dafEEl SEEETIIC DWW TCidk
SZIT > TV, FEIHFY, FEREEE E
FIRBIREEER T 7 VA AV, 7T — 7RE
ROHEAEIT>TED, %F‘a‘ﬂ“ﬁ®7 7 — JBREIC
BTk, BREERERR T 5 > O SMERT
W5 EHRE LTS, 58, WEEOT 7 — 7k
FNT DWW T %ﬁf’h‘“%ﬂ\%ﬁij@%fiéé o |

1'm|

I'I'I'rI

- (3) BRRAIE(LICDWNT

Plaque Index @ 1 W@#%&i\ 0 day DI 5 —
IJBERD T — 2 LIFIERFEOFEEREL R U, 1



gk BT, Fof | 105

WICRG B AR OEEN IR b 7 F o BT
CiE. 6 TREMNCHAS, FHHO PV EICK

EWEAZ TR Uy R OEESEVEE 75 o AR
ik, 6 OEMT 4 K LT, PIL AAEIC
KEWHERIZR LIz, LML, Oday D77 —7
frERK ORGSR & i LT, @RRNCERANIC &5
I JeoTETRY, L, BBk T S
a2 1ABIEHT A S X DEBRIE L2 D
EEZDbNS,

Gingival Index Iz 2>W T, OdaynrH 1w
IZBG 5B LIEmiFIcE s R b i, B 7
Solck B 20, 1E2EADTS v v Ak
DADIIEZHRI A LN TE, 77—
7 B FIROABRNERAL TlE TR BN 72 2350
DHNIZ» -T2 DD, G ILIFEWERICS > 72,
Probing Depth lIZ2>WT3, 1 wiZHBWT, K
RO EBIEEN T 7 v ERECIE 4. 6 O
T, ROEETUEEE Y 5 o EREECIE. 6
DFP TP DRBFEIKE» T2, 77— &H
P EECBIE L TR Y, SEOHETS .
75— o DBRENSRIFRIATIE, 79— 7 0%
17 L CWBERAT R, BADRKIEDEEED A D
Nizo SEIOMHFE TR, #lrBIc/@EZZ A0,
EFAES .1 il S B e Sob b AN X © N
b DR, FEERAICEROILETHH S,

%

BMAOEBEIC OV CIE. 4. 2fEE0OEE

W7 URICED b5/, Niemi b %,
FARI 2 53TRlD 7 7 » > v T OEE FHET 5 >
DFNEER 7 7 v LD EAICEREZ %2 <6
FEWME LTV, Lr L, EBET Vi3,
1 4312 2000~3000 B85 3 W 3D 2 4535 &,
DTHY, FELEDBHTH, 77 v v v TERE,
TIRT T v vV TIRENLBETHHS S,

(4) WENE T 7 v ORBHIZOVT

S, 2 FEDFESLOEEIEDOR: A BEIH 7

LTTLL

5 B EH L, FDT 5 — 2 BE BT R

BARIE D WTERERIT 5720 7T v v v SRR
AFEE 1 R &0 5 ERRIC & b B3, T
HICRBIFR T T — 7 BRFZIE B ORA D RN ER
iR LTZo £y BEIWT VOBV L A=
mb%hﬁ#ot%®®\77 7 BRFEIC4 5

'5>%x%1 kM R, % AT

FNENOBER T 5 o OB, A EOERKC
TROBNTZ, 5%, YowfE, EOMc D0
THRIFRT 5 — VREDEIEOND LD E

BT O Y ORBIZE DI,

4 i3

1) Baab, D. A., Johonson, R. H.: The
effect of a new electric toothbrush on
supragingival plagque and gingivitis. J
Periodontol 60.,: 336—341, 1989.

2) Bovd, R. L., Murray, P. and Robertson,
P. B.: Effect on periodontal status of
rotary electric toothbrushes vs. mamial

toothbrushes during periodontal mainte-

nance. 1. Clinical results. J Periodontol
60.,: 390—395, 1989.

3) Killoy, W. J., Love, J. W., Love, J.,

Fedi, P. F. and Tira, D. E.: The effec-

. tiveness of a counter-rotary action powered
toothbrush and conventional toothbrush
on plaque removal and gingival bleeding.
A short term study. ] Periodontol 60.,:
473—477, 1989. o

4) FH S ETIVET T vV TIEOH
BRI K AEEREIC OWTORE,. OWEREE

18., : 13—31, 1976.

B W+,
AR TPUER %77v®ﬂ\@§&mﬁﬁﬁﬁ
REDERIZOVT. o E £k 20,
9—16, 1970.

6) Lang, N. P., @stergaard E. and Loe,
H.: A fluorescent plaque disclosing

J Periodont Res 7.,: 59—67,

agent.
1972.

7) FIRIERE, &7 T, MHEET, FulsT,
wEET, OB 77— 2 HEORPE
'ﬁ«@%%k%?%%ﬁﬁﬁﬁ.aﬁﬁﬁ
23., : 327—338, 198l.

8)ﬁD&% FE AT F— t@%f&%h
@Twﬁrﬁbf T h RN BT B Bl
—. O¥HE:E 39., : 787—799, 1972.




106 _ _ FRETATE 225 25 19926

9) ATPURR, RIRMERE AEET, B, 2 80., 245251, 1992.

I A, BFRfRse ZfJ\%”E%W“"? YOk 11) Loe, H., Theilade, E. and Jensen S.
EEHRICOWT. HEEEE 25., & 562—574, B.: Experimental gingivitis in man. J
1983. - Periodontol 39.,: 177—187, 1965.

10) FIEHET, A % BAEE Bl ME, 12) Niemi, M. L., Ainamo, J. and Etemad-
W, RRHTSR, I, /\5&-*’)&?% ~ zadeh, H.: Glnglval abrasion and plaque
I PR, Mk s, B R T, ESEEE removal with manual versus- electric

- EREEERBREWE T T v L ERREGAE E% toothbrushing. J Clin Periodontol 13.,:

75D — IBEHRICOVT. WRE 709—713, 1986.



