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Becoming a Certified Dental Hygienist (Caries Prevention and Management)

—Application Form, Case Report, and Visual Material Preparation—
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Department of Periodontology and Endodontology, Tokushima University Graduate School of Biomedical Sciences
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Z v 7 RASEYARBET O BE T R O F % [ 1 3T L
Tw3, HIRTIHHRIREE R RZTH-TD, 15
REH T CIIARICBE T 2856005, £z,
ICDAS (International Caries Detection and Assessment
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System) #ZFIZ L AP SWEZEIT>TwBY, BIKT
BHERENIEREE D & 5 IR RIED D Tldk
$, BWIMEHCRIEF D D v, 20k, HE
WG CAENGEE 2R L, HWEEAEER2EEL
729 A CHREWNREZHORIMME L LTI TTD
5oTWV3, IERHIF N TCOBZEIZ, XL 5y
7 B S fho FIF RICEHTH b, RO AIC &
BRI OB T 27 DICbEETH L EEZ TV D,

4. S

R (F5) Ik, HEBERBICN T 2 By L
5 DRz PR IC X 2 IRAEZT A2 L, S8y 22
KFDEHALT 2720, VRZ 22D A v MiEk DR
Elxd. Fio, MENCHE S EEIFERE O T CRRAERE D
Zic kv, OFEERENDHRLIC, & 50k &K
TT5Z2e0b5%, 2SR, FIMECOBRE,?E L
QEALT BIEHI S A7 v, ZD7d, HEICHELT
EHZSMNE 2 A L, D AREE o 2 i B
IBTED L8O Tw5, RESHOTIE L CEHIC
BwTix, 7 v tPliamERAciz, 7 vkl
DOPFRZERELTwd, 7z, MBRIGEIC B 5 e
BERE I R R 2 Sl 2 THE S Eh T b9,
TECHEIEZ TV, S8V 2 7 3lio—iE e LCig
ALTw3,

BRI T 76 1% B & O 81 k2 MR & L 72 k) s R
RZHPEBINTED, EETOXZHHHELELE-T
W3, RREMIBESNTLDEHDOD, HEZZ O
B, ZoBOMKFEN 2 PEEE I D% h8 5 5
TEHEEOOIWVHEATHELLEEZOND,

bW

BELHESA 727 —V3SESETH B, HiF
HMEHERZEOZZITH 254D dhE, PRERHE
RoEL, Sk 2B EZHE L CTRIET 28540
HB. ZDo, WEHEE LIRS 2 REEE DT
BHONEE, EEOFMCEFTRICI - TRELR
D, BEE SMESZIAL TSI EIGHICS )
YT 52 ETEEL, ZONDOEIEEEZEML,
CPE @258 U ¢ QOL (Quality of Life) OH#ERF - 17
LR FETE2ELTHEEEZTCVS, KIT1FEISTD
MEE A 1 H3MERL 2854, BFiE 1 Hic 1590
VT T T RIS EICES, —HT, wmEMEELIC X
370u7zyrat VT REARERLZELTH,
ZORMIZEZASPTOHLA DRV 7 7 7 L BT 5
LT bTrTHB, Thbb, HEEEOHICE W,
THROBEELAEZ2E> ORRBEHEHBIC L2 L 77T

AR S e 222 v b 187

&5 |l (65~) DIfiliw x|

TRSANY R 2 5l WY, WEE

WHEEH  x—=v a2 7y{tWel 7 v{twko

7 vAIEE L7 7 7 1450 ppmF 2 cm f#

a7 19,000 ppmF pH35EREA RS2
7 Atk

RN v 2 165 - 70 - HIAEEE ERA S 76 - 81 %

FERSPEEBEIE (BEIRE, EIUTE, ACOfEEBR L) &

DRIEFA

Fo4<y 2 REZEL /28 7 vk

FHYEOHR  BE 7S5, 7uR, BEFH7S5, D

PTVHET I
MRS O TGS EFR—3 a v OfER:

Thsb, ZDd, MEEEOEECIENC X 2K
Tk, fH4 ORI U 72 CE 4 f88 % 17 5 ek
AEOBENZEDLDOTEETHS, 1HIHDELVT T
7, THOM 1%L T2, FEHIE, Co1%%z2H5
DIEFEET 2 -0 DR E LTIA TS, HxDeL
75 7 OBAERY, NEOREOALE ST, QOL (A
HOYE - ETEDHE) #HALHEBICRDEEITVD,

AESCZBAL ¢, BART N EFISH SRR 1 72

X
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Effect of prenatal oral health examination on behavioral
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5) R, IR R o SRR O PRI 2024 A0 4 4 EEERE T
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B3 2B RSN Twd, ABFFETIE, BISCO #: Universal Primer (UP) &ftitt#lL o vt X v b DEEE
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LYV A PRIEPOIEZE AL AV LK
L, RS pEL, SoicHE - &F-av Yy b
LYY v T Iy - U asT ik ESRERIBEMENC
HUTENEERS 2R T CLaR#TH Y. L
P rk A v OB I RS LR A
Ho, BIALENRAE 2B 220113, BEMRHEE
R U TR ) v — 2 AL - RIELIE AL & A
220 REERME ORI, SEXERL VY
AV IRTIA v —DHFESN TS, T V5 IVES
o Eic & b, CAD/CAM £fliZ J5A L 72 =1 HR
YO EERIGH A L TH 0359 REBEIcB L TH
SEfitgoEkgic kb, CAD/CAMA v L —k b4
REMEHC & 2BEIEAZTVE, DL 5 hiseh
5, LYVEAV DY 2= PNV = a v, 74
T —BOELRE, FErLFHR LY A v FBRAL
ERTBEINTVE, TLZDLY VAV FELT AN
BORFE L OEB ARG T I74 v —bEHRLL T
B, avEYVy LYy BRI Iv VLo
=7 7% EIRIEOCHEHC RIE T 2 & 5 i &t h i B o #35
AH=ZRLEFRALTWSE™ 54, HAENTD
BISCO #® Universal Primer 2 AFAGRE & 2o 72, &K
B FEEEIL 2 vk X FTH B Duo-link Universal
ORI N TV S, SM®R2IZIL/ V87T
VIV EfA— A —IcB W TS Ak, HEER R
DA 2L L L TEERIBARINT NS,
L2 L HEEER TIRREH A —H —oMB2REEL TE
D, TEERNSHEETRD S 4 2 v 2 & - TSR
T OHEEREICH > LE»ESRV, 20k, H
BRBA—A—DT 54—y rex v raHHALT
FRINTVAIHELERICRZTI oS, 7L, &
D& SR b A= —OMBEOMEE oA
HEEHRTE 2L 5 2Ic o0 IR REE LD 72
{, ZORBWPZLMEHRT 2 HESH 2. b L
Brp A—h—oMBoflaechERHFHTE 3
T ERENAIE, BRI - BRI T—E QR A
W cE 2R S 5.

Z T CABFZE TIE BISCO #:® Universal Primer % H
Wl oL Y v X v L oBEEMEEE, CAD/
CAM LY r7uy 78X0t FMikilzHv g
B 0 BT 5 C LA HIIE L7202 Hgesy
RELT, BERFEAHEE»SVARFETVEEB LU
RelyX Universal % &R L 7z,

FHLTIA4v—L LY v b OEEIE 189

MEE L VAE

1. AHOERK

REBCHER UM & AT SN TV B % Table
1ic”"d. CAD/CAMALVY v 7 uvy 2 (Lava Ulti-
mate ; 3M) ZEZ 5 mm iYW L, K50 um D7V
S5 %02MPaTIl0MWHEERNT Y F7 52 MUE
2TV, ZOBEBEEEEET- 7.

JEhZE bR v e MEEKENH 20 KO RFET-HH
ZETIVEY v —TEHEE, MAKPFER #600 %2 v
THAKTCWIE U7, W2k, RAFPEMIC UP 2846 L
7z,

LY v+ A v biZid Duo-Link Universal (DU ;
BISCO), 837 V5(PV; 75 VL /U475 Fr o),
RelyX Universal (RU; 3M) #fHL, ZhZFh UP-
DU, UP-PV#, UP-RUFEL L7, 7wuv Zfllon
I, PV U774V 0754 <—
(CCP; 79 v /Y%7 57 v4%)), DUIKIZZ Prime
Plus (BISCO, USA), RUIKIFRa vy F Ry Fa=,—
YV TIA7 Fe—7 (SU; 3M) 2Rz,

BMENCHNR O FHAE Z G L 724, JE & 5mm D
CAD/CAM vy r7uvy 72 RFEFHEICLY V&
A P EMAOTRERICTEE Lz, GHEERSEA -7 —
DIRITHE N T o 72,

T, FHHEEO T IAv—L LY v Ay P EREAA
B PVHEBI U RUMANERLE U C/ERL /2,
BEEDMAH % Table 2 1287,

2. Wuhs|aREER

B2 37°COFRBEKIT 24 BRI L 7288, FEE(K
YW (Isomet, Buehler, USA) % W &Y R D2
EMEEA 1.0 mm?e 7 % & 5 I REB A 2 /FEL L 72,
REFZETId e MEEARER 20 K% 5B, KO
E5ROWEMA L, BEH»5TF LICE5ARTOH
B2 RILL, 1#Ico% 25K (n=25) OBRA 21
INBIRRBRICHE L 72,

BB & o B REERERRE (EZ test s BEBLIERT) 1T
FEL, 7 A~y FZAE—F 1 mm/min THUNEER
E2iTo7. o F —4 13 one-way ANOVA £ &
0" Games-Howell i€ % >, 5 EI/KHE 5% THEEHLER
EiTo Ttz WEHEFT O HALIZREBRA £ Lk,

3. WETEmORENSE

MUNBIIRSABR B ORFEME X 7 v v 7 flloik %
24 B DL SR T HARE R & o, FERBEMET I CHE
BENE Lk 2o, ABERETHEME (SEM, ]SM-
7001FA s HAETF) 2 A #2197 - 7. WY
HEIZSRAE L LYY ORMENE (CA), RFETORE
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Table 1 Materials used in the study

Product

Cod
(Manufacturer) oce

Composition

Universal Primer

A : NGT-GMA, ethanol, camphorquinone

Uup
(BISCO) B : Bis-GMA, HEMA, MDP, camphorquinone, ethanol
Base : ytterbium fluoride, urethane dimethacrylate, Bis-GMA, triethylene gly-
Duo-Link Universal DU col dimethacrylate, ytterbium oxide-silica, tetrahydrofurfuryl methacrylate,
(BISCO) trimethylolpropane trimethacrylate
Catalyst : Bis-GMA, triethylene glycol dimethacrylate, benzoyl peroxide
Z Prime Plus
PDM, HEMA, ethanol, MDP
(BISCO) erane
Scotchbond Universal Plus Adhesive sU 10-MDP, HEMA, dimethacrylate resin, silanes (APTES/y-MPTES), silica,
(3M) ethanol, water, camphorquinone
RelyX Universal Resin Cement RU TEGDMA, HEMA, ytterbium fluoride, glass powder, silane, silica, titanium
(3M) dioxide, camphorquinone, peroxide, water
Lava Ultimate Restorative (3M) compositve resin m.ateri.al 20% (UDMA) with 80 wt% silica and zirconia
nanoparticles and zirconia/silica nanoclusters
P ia V5 Tooth Pri L .
anavia ,OO rimer MDP, HEMA, hydrophilic aliphatic dimethacrylate, accelerators, water
(Kuraray Noritake Dental)
Bis-GMA, TEGDMA, hydrophobic aromatic dimethacrylate, hydrophilic ali-
Panavia V5 PV phaticdimethacrylate, initiators, accelerators, silanated barium glass filler, sila-

(Kuraray Noritake Dental)

nated fluoroaluminosilicate glass filler, colloidal silica, silanated aluminum

oxide filler, dl-camphorquinone, pigments

Clearfil Ceramic Primer Plus
(Kuraray Noritake Dental)

CCP ethanol, 10-MDP, y-MPTS

Table 2 Combination of each group

UP-DU Primer : Universal Primer
UP-PV  Primer : Universal Primer
UP-RU  Primer : Universal Primer
PV Primer : Panavia V5 Tooth Primer

Cement : Duo-Link Universal

Cement : Panavia V5

Cement : RelyX Universal Resin Cement
Cement : Panavia V5

RU Primer : Scotchbond Universal Plus Adhesive Cement : RelyX Universal Resin Cement

e (D), v v cokEgisE (CO), Rahd#E (Mix)
D 4 FEEEHIC ML 72,

4. EEFREO SEM %=

B DIERK & D FIETEEES v ¥ LI 1 RT D,
5 AR DB HESH L 72, 37°C DK T 24 FEEIRAEH,
FEEARE W A o CREE Rl L BE S AR 2
mm DY Z/ER L 72, YW 2 KSR T, #600,
#3800, #1000 DJEICHFEEL, X 5ichifk6, 3, lum @
TAYEY FEBEWEBR—Z  CHRIENE T 2%,
A L7z, Z20% 1M OMERRIC 30 7, 5% Kl
FWeF + U Y LIC 5 DREL, KEBRAREKSZBREL

T 24 WML EEER T BRI U 72, 205, Wi o8l
2 L gD 4 SEM Bl 2T - 72,

B, AREIEER A HERZESOAR (KRE
520185 9%5) HMTHEML /.

B R

1. #UhsREER

BUNBIERERBR D FE R 2 Fig 1 IoRT. BN FEDT
V7 7y b EAL BB, RN R EEREERR
b HNID o T, 24 BB OMU/N SRR OFER, UP
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«TBS (24h)
50

40

a
a
b

30¢c
MPa

20 c

10 i

0

UP-DU UP-PV UP-RU PV RU

Fig. 1 Microtensile bond strength (u«TBS)
Same small letters indicate no statistical differ-
ence (p>0.05).

Zffifi L7 UP-DU & (1625 MPa) & UP-PV & (10.79
MPa) DElic BB ZIZRD bhviedr o7, £7z, WL RU
%[ L 7= UP-RU £ (31.14 MPa) & RU % (36.7 MPa)
DORIICH BEEERED bNeh o7, FHETIE RU B
b B < (367 MPa), K> UP-RU #£(31.14 MPa),
PV #f (2295 MPa), UP-DU #f (16.25 MPa), UP-PV
B (1079 MPa) DIETH - 7z,

2. WHREOR RS E

BT OB DS R %2 Fig. 2 13 $., PVEETI
LY vk Ay PATOEREREI RS % {, UP-DU#
TRESEFE COWEIRL S -7, RFAMB L O
Toy 7l comEzRb s NG oT, £i, FHEK
WMLy rvex v FABES DB AP SRS sz, R
T 72 BT 5 2 3836 K B & ALK T Fig 3127,
UP-DUBECTRRKFED RV J v FEIBEI N L HH
%ot NFET V5 EMAHL L UP-PVHE XU PV
HTRLY Ay FEATORERSL, 745—D
FEDPHERIN, RUBTELY YA Y FHTOK
HEr% L, —HTRRIMEIBZEINI LAV MED
ERLONCY (el

3. EBERED SEM B&

%5 5UE o SEM BlZ5 % Fig 4 IR T. RUBOAT
RFYG L OBEDBHERI N, —T, ErOBTIEA A
YAy —IEEIC X B Pt-Pd AEROEZRE =z &
b, WEBXCREPEESNTLE -7, RUBTRE
LY vy 7 OEE & CBIEEREIRD b i, 1F
POFETRHARABESREZEDNT, LYy Y
LWL Tz, R 74 v 7 BOEZIZVTAORD
2~3um BETKERE R kol LY VR AVNE
DE X 13 UP-PV EEOAK 10 um TH - 7228, ZNUS
20 um TH - 7z,
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Fracture mode

UP-DU .
UP-PV I—m—
UP-RU .

PV I m—

RU I— I
0% 20% 40% 60% 80% 100%
| CC CA D M Mix

Fig. 2 Fracture mode
CC : Cohesive failure in cement
CA : Adhesive failure at cement-dentin interface
D : Cohesive failure in dentin
Mix : Adhesive failure at adhesive-cement interface

Z =

SE D EETE, BISCO #:® Universal Primer (UP)
PibfLElL Vv X v b EEH L BB, RFEICHT
2 EEE FURI O MU ING | R EE S 8 S I IE T IO VTR
ML7. ZofER, UP %M L% 3# (UP-DU, UP-
PV, UP-RU) ® 55, #3E5%MTdH % UP-DU 1625
MPa & A& OfEZ R L, BT T b RAFE R E %
RNz, b DfEHIE, UP BAEATIRRFEI
K9 2 HIKEE R RHE &R 8 DD+ e F S i
WZ EERBLTWS, KRz UP-PV #13 1079 MPa &
ST TRHIS, REMEESIc 7 a v 7 BBvET 24
SIER S N, BEWTE R msE sk TcH b, SEM
BETHORFEMOBEEARDPERSI N, 06 D
RA5, UP &L PVOFHIIRFEESEZ2E L JHEL,
RGBT 2 REMAGETH L EEZ LN D,

—77, RU OH#EELEM T T3 367 MPa L i b B WiEs
mEEpRL, UP2HEH L7z UP-RUETS 31.14 MPa &
AR E U TEEZ HER U 72, DRTIE < I3 R a3 %
{, SEMTHRFHE - TI94v—- LI rtxtr b
BRI T v, RU GBS & Bk % ff e
bOEAGHIGAIEZ &A, BEEREEEL A v FMEAK
TH—LEAPEST T L TCERERR ) —% v b
7 —27%FHT %, RUAGKID O ECHCOEERE (&
V77 Fe—=v 78 BFEELLZ ik, UP 26
AL THEOEEEEE2ERTELLEILND.

PV OH#ESELAME T T3 2295 MPa & BT 5B S A3
Bonins, UPZOHT 2 & 1079 MPa £ TR E &
TL7 PVOrw—27 54 <—1dpH 23 &K
BEb oDz, UPDpHIZ34 £EL, RFGoMh
JK - S &R B E S +5C & - 72 AR AT E 131
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(Low power field) X 75-85

UP-DU

UP-PV

UP-RU

PV

RU

Be9s H3E

(High power field) X 1,000

Fig. 3 Representative SEM photomicrographs of fractured surface

UP-DU : Adhesive failure at cement-dentin interface (Scratch marks are observed)

UP-PV : Cohesive failure in cement

UP-RU : Adhesive failure at luting/dentin-cement interface

PV : Cohesive failure in cement

RU : Cohesive failure in cement (Dentinal tubules can be seen through)

X 51z, UPic&Eh 5 MDP ® NGT-GMA D49 Tk
PRIE L DILFENFBEICTDEFEES L T0uiRWnI L bR
mExnsY,

AW TCIE T vy 25 E2 KT 5 dicLY v
+ 5 2 v (Lava Ultimate) Z{#fH L 7275, UP-PV &t
TOMWIAREEET (1079 MPa) R R4 E RAMED %
EBEZADBLE, COFOKMEIZ Ty IMELD D
UP ORFE I T 5 A I ¥ —BOREM - K, B

CE/ 7 — DREMEOIERS IR S 2 85 Fi o551k,
DEBPREVEEZ 6N S, HEREO SEM 8521
BEWTII RU B Cl3 OB 2B 7z, HERS
DRI A, FEHEELER T4 U 7B 2 )iE 1 0 i
IR IR 25 ERIC X o THEFR S WA REED &
5. —7, RUBHE Zh 5 DAERIE IR LT &
WHEHIEZR A L TV 7 72 0 SRIBEE 0 Fe A 23l & v 7z
LEZL6N5,
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x1,000

UP-RU

PV (-

cement

FHTIA4 =LY ve Ry b OEELE 193

Bonding layer

Hybrid layer

Resin tag

Fig. 4 Representative SEM photomicrographs of section of adhesive-dentin interface

P EXb, UPIZRFEHEENT L, Bic PV L OftH
TREERICHIEE 22 LRLVOEER T 25 2T
TEBHE M E 5727 —F RU T UP AT C
LEWEEBRIPHERINTBD, B3 XA—H—0OH
BHOFFH D 7220 T3 RU O A DSERRVEFREIHICH 5 2 &
BRB SN 2 —h—fEROMA®TH S UP-DU
BEOBEE M X 131625 MPa TH b, RUBES X PV B
EE L TRWEER R L, COfERIE, AFRSEAET
CEBWTUP ZHWEEEL AT LBNT L oK
EEEEREL ko 2 EEEZREBL w5, BEE
R ARREORE, FEMEELER, BEAIGEICHES
ISHFET EEBORTFOREEZT 5720, RIS
RoAa» s UP AROBEEEREZ WIEWICFHiidT 2 2 &

BREETH S, Lo Ladrs, il & RHREHET
Ti¥, UP-DUBOHEEBRS1ZIEHLD X —h — R L
FIZEDKIEICITEL Teh o7z, —T, UP-DU # % &
HEL L CHER L 286, B b A —h—oMEgEREET
BESICEERSOETIRO N, 2D Ehb,
UP-DU B EERBIC—CDORAPELE LI E LT
b, Bixb A —h—0OMEOHHIZ & > TZDHEREIK
EENDHZ LWL, B LUAPFNCHEM L 2 AleE2 R
Wb, L7zdoT, RIFEFERIE UP 0B R
THDOTIREVLDD, Dl b ARPFRCHE L7
BofadicBwTid, A—h—2#fET 232257 L4H
THATLILPEE LWL L2THETRTHD L
EibNb,
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BB, KA —H—DHRET LR IS
TSN T WA 728, FEARMICIEHESRSA I HERL T
RETH5., L»Ll, HEFRKCRIERRILLE Lo
D> RL 22— h— OB E N2 5Hb Dk
s,

AR OFERZE Z 2 L, B X —h— DMK
FAOAFIRAFICE > TREL B 2 RN H 5 /-
&, KR THRE L ZHAEICIAZ, ErofAawico
WTHEEEEARIT 2 2 LS HBOBETH DY,

& &

AWFEDLEM T TiE, RelyX Universal (RU) o#fedE
FUETHPROBVESEMRS 2R L7, Panavia V5 (PV)
TIEUP 20T % LEEBRIPRE ETL, EERIE
HIZB L CiFEE»BETH S, —F, RUTIEZUP %
BEHL TH 30 MPa 2 2 2 @ WEEERI PR S Nz
ZEms, UP ERU DA IZER S XA —h— DB
Dk THEERMICHEATRETH 2 2 LARBRI NI,

BE, LYYEAVIBIOTIA v—DffHICEY
TIE, A =D —HHET MBS L BEARTH
5. LaL, BRBUSTIERG 3 A —h — OB D
ERIATON TR EE X 5L, 62268
I BRESNETH B

KB L CRIR T R E IR w0,

X ®|
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Comparison of Bond Strength between a Novel Resin Cement Primer
and Various Resin Cements

SAKATA Tetsuro, HosHIKA Shuhei, ToIDA Yu,
Y AMASHITA Koji, SANO Hidehiko and ToMOKIYO Atsushi

Department of Restorative Dentistry, Division of Oral Health Science, Hokkaido University Faculty of Dental Medicine

Abstract

Objective: Manufacturers generally recommend the combined use of resin cements and primers from the
same product line; however, in daily clinical practice, materials from different manufacturers are often used
together. Despite this reality, limited information is available regarding the bonding performance of such
cross-manufacturer combinations. This study aimed to evaluate the adhesive performance of BISCO’s Uni-
versal Primer (UP) combined with resin cements from other manufacturers using microtensile bond strength
(uTBS) testing with CAD/CAM resin blocks and extracted human teeth.

Materials and Methods: CAD/CAM resin blocks (Lava Ultimate) and twenty extracted human molars were
used to prepare three experimental groups combining UP with different resin cements: Duo-Link Universal
(DU), Panavia V5 (PV), and RelyX Universal (RU), forming the UP-DU, UP-PV, and UP-RU groups, respec-
tively. As controls, PV and RU were applied according to each manufacturer’s recommended protocol. After
storage in distilled water at 37°C for 24 hours, beam-shaped specimens with a bonded area of 1.0 mm? were
prepared (n=25 per group) and subjected to uTBS testing. Fracture modes were examined using a stereo-
microscope and scanning electron microscopy (SEM). Statistical analysis was performed using one-way
ANOVA followed by the Games-Howell test (a =0.05).

Results: The highest mean bond strength was observed in the RU group (36.7 MPa), followed by the
UP-RU (31.14 MPa), PV (2295 MPa), UP-DU (16.25 MPa), and UP-PV (10.79 MPa) groups. No significant
differences were found between the UP-DU and UP-PV groups or between the UP-RU and RU groups. Cohe-
sive failure within the resin cement was frequently observed in the PV and RU groups, whereas interfacial
failure predominated in the UP-DU group. SEM analysis revealed well-defined resin tags and a clear hybrid
layer only in the RU group, while the other groups showed predominantly interfacial failure with no distinct
resin infiltration layer.

Conclusion: Under the conditions of this study, RU exhibited the highest bond strength, and the combina-
tion of UP with RU also demonstrated favorable bonding performance. In contrast, combining UP with PV
resulted in a marked reduction in bond strength, indicating the need for caution when using this combina-
tion. Although adherence to manufacturer-recommended protocols remains fundamental, cross-manufacturer
combinations are often unavoidable in clinical practice, highlighting the need for further evaluation of other
material combinations.

Key words: resin cement, primer, microtensile bond strength test
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HRY : WEREEZNRELCY 27 9 7VEEE %2 H 0 - ERRG SRS ERBEE (Electromyography
Examination During Sleep : EEDS) i & b lERF; 75 ¥ 3 X 4 (Sleep Bruxism : SB) #2Mfi L, #JEJE D
TEL L UHEEE 7 = — X & SB OERKRD, FHEALOHEEEL L A LOERS, HEEROHE
%5 NICHEREE Y A 7L OEIc oW THRAMF IR T2 L 2HE L.

MREE 7R 12023 4F 11 HH 5 2025 4 7 A £ ClcfIERER At RHR bt ARl 2232 L, EEDS # EfiL
7o 35 85 4 D 5 LR HELD 21 AR OF, FERPME B, BERE, OPHMEREREIRRE+T O BE R X K EEDS
F—Y WA DDH 2 EBEZRIN LT 61 A2 MBHTHRE L7z, EEDS ZHET2HRHERIT, 2®EOHIER
REAOT1LIRMYE7. D OTFGEA L DFRIEE & PR A L OB S 25 L 7. BFEEERE Y = — X
070 T4 THBLIOYR—T 14 7RYF P&+ 5 E— (Supportive Periodontal Therapy : SPT) &£
SHEL, BEEEOD Stage/Grade, 79 ¥ XA (Bruxism : Brx) RAFEHHEEAE (Dentin Hypersensitiv-
ity : Hys) ® BAHIEROFE, FHEREIES A 7L oBEE2HAE L. AfaTid, 55N EBINEEZ Fld
et LTER L.

FER FRITRIR 61 £ D5 5 60 4 (984%) A3SB &b LHIE I iz, WEKD Stage ilic A2 &, T A
L &[E%0F Stage [ © 10.8 [B]/Kf, Stage 11T 7.9 [al/FF, Stage Il 11.7 [5]/I, Stage IVT 99 B/ TH -
7o, FHER AL DX 1L Stage [ T 14.1%, Stage 11T 13.1%, Stage IIT 14.8%, Stage IVT27.0% T&H - 7=,

BE7 2 —Aica s &, FHRALDREIZT 77 4 78T 113 E/K, SPT#T 100 E/KTH - 77,
S A L OBERT VT 4 THT151%, SPTHT195% TH - 72, Brx B W Hys DHEDR R WEEZFICE
WTH SBAEMEEICED 5N, BB Tonic, Phasic, Mixed BTELTE D, TRTOEE THEE
DWW T 4 THED 5N,

fitam c HMEIC K b SB g bi, EEDS 2 FEME L 72 FEAREZEICB T, FERFHGIIC X > Td 61 £
60 %1 SB DR E N lz. KRR DO RE Tl Stage VT B A L D58 Z BSHANICE WERAZED 57z
TEhn, RERAEMMEDY X 2w 2V X v MIZBWT SB OFBNEHMI 0 BEEEASTRR S Nz,

¥/, HEERLEHN T — 230 T LR L I thb, WEFREEICE T % SB Ol i EEDS
2 & B EBEHEEHTH 2 AlREEE X b iz,

F—TJ— K AR, ERETS XS XL, v2T7 T TVAER

BEEEHEGSE  RaE

T 145-8515 BRESAKHXALTIR 2-1-1  WEAIERIR S w80 e R Fr A 38 o i 222
TEL : 03-3787-1151 (N## 354), FAX : 03-3787-9290, E-mail : totani@dent.showa-u.ac.jp
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B R 1 B AR D 70~80% 3T BT 2 B A AE
MIRETH D, FERFCIERGEE R EORFREL D
Bl LItk o0 b 2 ERBETH LY. AREIR
7T — 7 OFICEET D ERIEEE 1 & > B R AR
WCRIEDE L, WA OBEI T T2 2 & TRKIY
IR EOTEICG T 2P 5, WA OETICIE T
7= DEBEREMES € 3 KEBERFOAL ST, MG
MG EONFNRTFHESBELE T2 LAHL 26
HonTns??,

—77, WHWEEE O BE R BRI X b BT oM % IEeE
M O BEFRICIE D ADLEZ DAL DY T 5ET
H57 5% XL (Bruxism :Brx) &, BT 0%HE
HifE7: EDJRIK & 72 2720 T &, B RIHLRITEE o fet
HFELTdhFEHESN T3, FICHERRE Y I %2 X 4
(Sleep Bruxism : SB) ZARADHENSZ L\ iK%
MBI HS R & & OV R AHAR IS R IIC N 5 72, A
FHARIE 3 2 N & & 2 “ RIS HIME & o BEELAYE <
BT 2,

SB EBEOOMENTIZROERE, Wk, 777527 a
v, WO, RPEMEEBSE (Dentin Hypersensi-
tivity © Hys), BHPLGERME, SR, BXOH - BHEO
R ERED 5N D T ENELY, s I3EEARD
DWT IR ORE I EE IE T AREES H B, L
L7 h 5 SB ORI ek, BH O PEIRAT R
WD CHEINCRTE L TR D, BENFHE Iz b
NThrot, EENZaryeryyRCBVRTY, B
FADMZn EOHOHEIC L 22W13 TalEEE S v
(Probable) ; i & % b, THEEZW (Definite) ; 1T
B & ORBIEHIiALNA L ShTw 357,

SB OEBEMHICIZAR Y Y L/ 75 7 4 — (Polysom-
nography : PSG) »StEAEL SN B D, DL v P —3
EPABEMES ZOHFERIKCRIF LA LEHBINTE
598 FFEHMICE SN TITbRTWw3, Zhick
L, 20194 Hicsresn-vy 275 7 VviiEst2Hw
7-MEIRE R BB XA (Electromyography Examina-
tion During Sleep : EEDS) &, HEHE T CIHEAIEE)
REICHETE 2 HEE LOEHShTw3?, #i%
2205 B0 BHEEAE 2 B © 13 EEDS % > 72 SB i 0 %
HERBLNDE OO, HEAREEENRLE LTHERD
EITERHERBE 7 = — X L OMEZE L3R I3 R
LbNTWV5,

Z AR TR, HYEIC X - T SBARbh ik
FiREEEZNRELT, Y75 7AMEFEH VT
EEDSic & - TEMliE N7z SB &, HWEKROETES &
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VHEEGEO BRI 7 = — X L O #EIc D W TH A X
KRR L7z, & 5610, AR L DFEIEE X O A
LORE, HiBEREIEY 4 77% 5 0N Brx 8 & Of Hys @
HHEOEMEE OB EIc O LT O L, WAKREECE
\F % SBORKIREEHAS»MICTE I L2HME LT,

MEE L UVAE

1.3 =

KR 2023 4E 11 H2 5 2025 4E 7 H % ¢ D H[E 2 BEF
ERIKFEEHRPE RRE 222 L, HYEICX - T
SB %t EEDS # £ L 72 B3 & L7z, Rk
IZEEDS 2 Ei L7285 4D 5 b, LUT ORRAFEAEICE
g BIEGE RV, T, BREREDS 21 RA OREH]
RO N oTe, ZOMOBRIEREL LT, BEE
44, FERE (Diabetes Mellitus : DM) féfE#& 4 4, B2
X DM 205 LCwaEHE 24, DIP&RERIE R
B BE 5 4, 7% 5 YT EEDS 7 — 2 Ic KA HEIER
PR DoN-BEILZRIN L. ol BESLV
DM (Xl JEJRE OHEATIC B R RIF TR FTh b Z &
Mo, EFN6OHELYIRT 2 B TR RE Lz,
RIRIIIZ, TN 2R 7261 4% RIFZEO TR E L
Tz, FRGFHEECE 2L AR L LizDid, 8RB & 5
WA SRS D FE R L A HREE DY SBIEEIC KIF T 8 %
PEBR L, WARESBBOR—CICHERF S h T v B EH
EXNRETDHIDE LT,

EEDS % %5 U 7 R0 #0782 & R FHER £ T o
BEEZT 774 T8, AAVTF VAL LB HE—
T4 7 RYF K&+t F E¥— (Supportive Periodontal
Therapy : SPT) DEFE%2 SPTHETAEET 2 —RAD
EFRE L, BITANSR 61 AoWNFUTHME 20 4, ik 41
ZHTHY, FHEEMIZH0E126 K TH o 7z,

2. wmERZH

AR E 32 6 Mkl kB Tu—E v IRy y
} 77" 2 (Probing Pocket Depth : PPD) I % 47 - 7z,
BN EIZ 7 > 2 LTy 7 ZFRESR EoRlE Y — L
ZHWTHEME L, &b WEiEFRINAMET L T 3 E0L0
WREICN T 2 BRINES (%) & LCEHiiL7., i
5 DR R & MO R HINT L, 2018 4F o b 5T 98 1
WoTATFT—UB XU L —F (Stage/Grade) % RE
L7z,

3. EREEFFEREZ (EEDS)

EEDS X, v =7 7 7 V&N (Y =7 7 7 V&R
HASH Y —v—, R 2Hw, ASHE F T 2%
ExfTolz, AETCHGY 27 5 TUE O
%7 (Fig 1). AREEILIE 244 mm, BT 383 mm,
B 100 mm, EE IS5 g o/NEBREHRITHY, HE
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EMG Logger

(A)

Fig. 1 The wearable electromyography (EMG) device (EMG Logger) used in this study
(A) The appearance of the device, showing the main unit and the electrode surface.
(B) The device attached to the masseter muscle region of a subject for measurement.

(A)

%— Tonic episode

H “ " mm, W‘” » ~###— Phasic episode

—w Mixed episode

(B)

Fig. 2 Representative screen capture of the electromyographic (EMG) analysis software

and waveform classifications

(A) The main analysis window showing raw masseter muscle activity data.
(B) Diagnostic criteria for each event, classified into three types based on burst duration.

F— Y I3HADERY 7 F Y 2 T2 AW TENET S

HANCEE~MEFIEZFHAL, REMCEEEET
EHRWT D oufH RO EEELZ 7V a— VT
B L 721, BB & CEEREEZ NS, HE2
fTote., MR E2HERT 2720, 2BHOMERHRZE
fRRTR SR & L7z, PR Lo S 1E, mERTICHiER
EVREBRT CRABRAL O BOBEMNE 100% &

L, EERbofEEZE2 208 &E LTEB L, HEIR
AL oE#HIE, MERPICERINZHFEHS Y —F
(Tonic, Phasic, Mixed Z &) %% HEIRIRFR ¢E- €
1 IRFfE4 72 0 O FHlal%L ([B1/Rs) 2 EH L, EFE 7 SB
DY EFAE I > T 40 El/FEDL E% SB & b &HE L
22w a7 TV GECHES WA ES T Y —
FOWETES 4 7%, R 2GS % 7R3 Tonic, Wi
M7 758 % 7R 3 Phasic, M2 ETEY % Mixed @ 3 fll
i s n'? (Fig. 2), —#Ic Tonic 327 L v F v 77,

PhasicldZ 54 v F«4 v IS T 3 HiEE & ZZ o
TWw3,
4. FHmIER

SEAMIE H 13 88 R @ Stage/Grade 2738, B 1B
7 =R, FEEAL DR, FHEHEAHLDHES, Brx

B U Hys DHEOEH, %6 NICHEREE S 14 7 &
L7, Brx BX U Hys DHREOFMHIFHYEEEZEAD
Fnﬁ%’gff:f’) 7LC.
5. RENEE
AFFRIFBERR AR AREZE S
TEMEL . (KEES : 2024-123-B).

DERETF

& R

1. B&EE=R

RN SR E L7z 61 £ BEE R (WA, i, Stage,
Grade) % Table 1 I1Z/"9 . NRFOVHFHL 540+
126i%Tdb, BH204, w4l HThHoT, Fe,
EXRED IS 604 (984%)5SB H b LHESI NI,

2. WHEEFEOEERD Stage/Grade 54

MENT R & 725 72 61 41 B 1F %t EJK @ Stage/
Grade ©7%H% Table 2 127873, Stage 31T, Stage I 7%
84 (131%), Stage U274 (115%), Stage IIAS 36
4 (59.0%), Stage IV 104 (164%) TH b, Stage
MaEdD %o T,

Grade HlCi&, Grade A »°5#, Grade B 72822 4,
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Table 1 Demographic and clinical characteristics of the study subjects

Total (n=61)

Active group (n=41) SPT group (n=20)

Age (mean=*SD) 54.0+126
Gender (male/female) 20/41
Stage (1 /1/1I/1V) 8/7/36/10
Grade (A/B/C) 5/22/34

52.3+138 584+10.1
14/27 6/14
5/3/26/7 3/4/10/3
3/10/28 2/12/6

Data are presented as mean=+SD or number of patients

Table 2 Distribution of periodontitis Stage and
Grade among all subjects

Stage I Stage II Stage Il Stage IV
Grade A 5 — — —
Grade B 2 7 11 2
Grade C 1 — 25 8

— ! indicates no applicable cases.
Data are presented as the number of patients (n=
61).

Grade C2334 4 TH b, Grade C R d %o 1z,
3. WABENDZGAEI I — X 2WHEENKE
"D Stage/Grade 548

BB ZIBE 7 = — R BT % Stage D %
Table 3WCRT. 72774 7T#EZ 41 4, SPT B 20 44
THotle, 7774 TETIE Stage 1 2354 (122%),
Stage I 7334 (7.3%), Stage M A5264 (63.4%),
Stage V2374 (171%) TH-7-.

SPT ##Tl¥ Stage 1 2834 (15%), Stage 2544
(20%), Stage M2 10 % (50%), Stage IVAS 3 4 (15%)
THot-., MEEL T Stage IN{HREL TH - 7=,

4. FHEHLHEES L OFERAL L HES

1) HEERE D Stage BlC A7 WA L D [AEE & O
SRS A L DR X

B AR @ Stage BT A7 RS A L b RIEE &
AL DI X % Table 4 1233, FEHA L & [HIEI
Stage 1 < 10.8 [F]/kF, Stage 11 T 7.9 [al/K, Stage NI T
11.7 [5] /K%, Stage IVT 99 [Hl/RTH - 7z,

AL OIS 1E Stage 1 T 14.1%, Stage I T
13.1%, Stage IIT 14.8%, Stage IVT 270% TdH - 7z,
132> @ Stage & L T, Stage IVICE W THINIICE
WEARRD btz kB, TOHEFHIBET = — i
BB RTTEEEL TR,

2) WRIBEOZIRE T 2 — T8 T B FERA L ®

¥ E & PR A L DI

W ETBEORIRE 7 « — RIC BT 2K A L o R

BXOFEEA L ORE % Table 5 12T, AL

dEENE T 7 7 4 7T 11.3 [Fl/K, SPT # < 10.0 [=]/
RCH o7z,

AR L OIS ET 77 4 THET 151%, SPT BT
195%TH - 7=,

5. WiEAREBEICE I IHERE 217

1) HfED Stage Bl A 7-FHEREE S 4 7O

B RS @ Stage Ml AT HERIERE 2 1 OO0 %
Table 6 12775, Stage I (n=8) Tid Tonic, Phasic,
Mixed Z\V> 9 d 84 (1000%) I3 ® bz, Stage
I (n=7) i Tonic & 74 (100.0%), Phasic x5 %
(714%), Mixed 12 74 (1000%) T&H 7. Stage I
(n=36) T!% Tonic ¥ 334 (91.7%), Phasic 8 & &}
Mixed 1% 36 4 (1000%) T»H -7z, Stage IV (n=10)
Tl& Tonic 1% 10 %4 (100.0%), Phasic i& 9 44 (90.0%),
Mixed 1% 10 % (1000%) TH - 7-. Stage IZ & 57, xf
RED S bFHT41% Tonic F 721 Phasic DIFTEED 5
N7 o7z, Mixed DI IZEHNCED 57z,

2) HABEORIBE 7 = — BT 2 HEMKEESY

4 T DHHE

WRETBEORIRE 7 » — R BT 2HEXEE S 4 7
D43fi% Table TICRT. 72774 7# (n=41) Tk
Tonic % 39 4 (95.1%), Phasic 1% 40 4 (97.6%), Mixed
414 (1000%) TH o7z,

SPT # (n=20) T!& Tonic 1% 19 4 (95.0%), Phasic
& 184 (90.0%), Mixed (% 20 % (100.0%) TH - 7.
Mi#E & B 1C Tonic ¥ 72 1% Phasic DTSR I e -
T REZET L WA, Mixed DI LHNICERD 5
Nz,

6. Brx LU Hys DEENDHE

1) HfE5 Stage BlIc & 7- Brx 8 &k W Hys D HHOH

& JE9% o Stage Hllic 72 Brx 8 & 0" Hys @ HH 0 F &
% Table 8 127" 7§, Stage I (n=8) T, Brx, Hys ®
WHOAEDSH-72b D244 (50%), Brx D HHE D A
Holzb D44 (50%), Hys DEEDAH - D L
Brx, Hys OGO BEEDRZWE DIZwizd -7z, Stage
I (n=7) Tl Brx, Hys Dl AFDHESRH 72 D
24 (286%), Brx DHR DA H > b D14
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Table 3 Periodontitis Stage distribution according to treatment

phase
Group Grade Stage I Stage I Stage Il Stage IV
A 3 — — —
Active (n=41) B 1 3 5 1
C 1 — 21 6
A 2 — — 0
SPT (n=20) B 1 4 6 1
C — — 4 2

— ! indicates no applicable cases.
SPT: supportive periodontal therapy.

Table 4 Average clenching frequency and intensity according to periodon-
titis Stage

Stage n Clenching frequency (episodes/h) Clenching intensity (%)

I 8 10.8 14.1
II 7 79 131
m 36 11.7 14.8
v 10 99 270

Clenching frequency is expressed as episodes per hour (episodes/h).
Clenching intensity is expressed as a percentage of maximum voluntary
contraction (%MVC).

Data represent mean values.

Table 5 Average clenching frequency and intensity according to treatment
phase

Group n Clenching frequency (episodes/h) Clenching intensity (%)

Active 41 113 15.1
SPT 20 10.0 19.5

Clenching frequency is expressed as episodes per hour (episodes/h).
Clenching intensity is expressed as a percentage of maximum voluntary
contraction (%MVC).

Data represent mean values.

Table 6 Presence of electromyographic (EMG) wave- Table 7 Presence of electromyographic (EMG) wave-
form types according to periodontitis Stage form types according to treatment phase
St Tonic Phasic Mixed G Tonic Phasic Mixed
s M (%) n (%) n (%) O (%) n (%) n (%)
I 8 8 (1000%) 8 (1000%) 8 (100.0%) Active 41 39 (951%) 40 (976%) 41 (100.0%)
I 7 7 (1000%) 5 (714%) 7 (100.0%) SPT 20 19 (95.0%) 18 (90.0%) 20 (100.0%)
I 36 33 (917%) 36 (1000%) 36 (1000%) Mixed waveforms were observed in 100% of subjects
IV 10 10 (1000%) 9 ( 900%) 10 (100.0%)

in both groups.

Data are presented as the number of patients and per-
centages for each stage.
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Table 8 Self-reported awareness of bruxism and dentin hypersensitivity according to periodontitis Stage

Stage n Brx (+) Hys (+) Brx (+) Hys (—) Brx (=) Hys (+) Brx (—) Hys (—)
I 4 (50%) 4 (50%) 0 (0.0%) 0 (00%)

il 7 2 (286%) 1 (14.3%) 1 (14.3%) 3 (429%)

m 36 7 (194%) 9 (25.0%) 10 (27.8%) 10 (27.8%)
v 10 0 (0.0%) 1 (100%) 1 (100%) 8 (80.0%)

Brx: bruxism; Hys: dentin hypersensitivity. Presence or absence of awareness was determined by clinical interview.

Data represent the number of patients and percentages.

Table 9 Self-reported awareness of bruxism and dentin hypersensitivity according to treatment phase

Group n Brx (+) Hys (+) Brx (+) Hys (—) Brx (—) Hys (+) Brx (—) Hys (—)
Active 41 5 (122%) 8 (195%) 11 (26.8%) 17 (415%)
SPT 20 8 (40.0%) 7 (350%) 1 (5%) 4 (20%)

Brx: bruxism; Hys: dentin hypersensitivity. Presence or absence of awareness was determined by clinical interview.

Data represent the number of patients and percentages.

(143%), Hys DEE DA H =D 14 (143%),
Brx, Hys Dl DB ER 2 >72b D34 (429%)
TH -7, Stage I (n=36) Tix, Brx, Hys OiFD
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Evaluation of Sleep Bruxism Using a Wearable Electromyography Device
in Patients with Periodontitis: A Retrospective Observational Study

Ot1ANI Takayuki, SUGANO Marika, TAKIGUCHI Takashi and YAMAMOTO Matsuo
Division of Periodontology, Department of Conservative Dentistry, Showa Medical University School of Dentistry

Abstract

Objective: The purpose of this study was to evaluate sleep bruxism (SB) in periodontitis patients using
electromyography examination during sleep (EEDS) with a wearable device, and to retrospectively investi-
gate the relationship between periodontitis severity, treatment phase, SB prevalence, average clenching fre-
quency and intensity, presence of subjective symptoms, and electromyographic (EMG) waveform.

Materials and Methods: Of the 85 patients who underwent EEDS at the Department of Periodontology,
Showa Medical University Dental Hospital between November 2023 and July 2025, 61 were included in the
analysis. Exclusion criteria were fewer than 21 remaining teeth, diabetes mellitus, smokers, those undergoing
oral functional rehabilitation, and those with incomplete EEDS data. EEDS was performed for two consecu-
tive nights at home, and the results of the second night were used to evaluate the average clenching fre-
quency (episodes/hour) and intensity. Patients were classified into the “Active group” (from initial visit to
periodontal surgery) and the “SPT group” (supportive periodontal therapy) based on their treatment phase.
Associations with periodontal stage/grade, subjective symptoms of bruxism (Brx) and dentin hypersensitiv-
ity (Hys), and EMG waveform were investigated. In this study, the obtained objective data were presented
using descriptive statistics.

Results: Of the 61 subjects, 60 (984%) were diagnosed with SB. By periodontal stage, the average clench-
ing frequency was 10.8 episodes/h in Stage I, 7.9 episodes/h in Stage II, 11.7 episodes/h in Stage III, and 9.9
episodes/h in Stage IV. The average clenching intensity was 14.1% in Stage I, 13.1% in Stage II, 14.8% in
Stage III, and 27.0% in Stage IV. Regarding the treatment phase, the clenching frequency was 11.3 episodes/h
in the Active group and 10.0 episodes/h in the SPT group, while the intensity was 15.1% and 19.5%, respec-
tively. SB was frequently observed even in subjects without subjective symptoms of Brx or Hys. Regarding
EMG waveforms, Tonic, Phasic, and Mixed types were observed in all subjects, indicating the coexistence of
multiple patterns.

Conclusion: In this study, objective evaluation using EEDS confirmed the presence of SB in 60 out of 61
patients with periodontitis who were clinically suspected of having SB. We observed a trend toward higher
mean clenching intensity in patients with Stage IV periodontitis, which highlights the clinical importance of
objective SB evaluation for the risk management of secondary occlusal trauma. Furthermore, given the dis-
crepancy between subjective symptoms and objective data, objective assessment using EEDS may serve as a
valuable tool for the clinical management of SB in patients with periodontal disease.

Key words: periodontitis, sleep bruxism, wearable electromyography
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Table 1 Survey questions

Questions

Options

Please indicate your gender.

L

Male 2. Female

Please indicate your age.

) years old

Please indicate your grade level.

Ist 2. 2nd 3. 3rd 4. 4th 5. 5th 6. 6th

Please indicate your faculty and major.

Medical (Medicine) 2. Medical (Nursing)

Medical (Medical Technology)

Dental (Dentistry) 5. Dental (Oral Health Hygiene)
Dental (Oral Health Engineering)

Science and Engineering (Science)

Science and Engineering (Engineering)

Science and Engineering

(Materials and Chemical Technology)

10. Science and Engineering (Computing)
11. Science and Engineering (Life Science and Technology)
12. Science and Engineering (Environment and Society)
Please indicate how much toothpaste you use. 1. About the size of a grain of rice (approx. 1-2 mm)
2. About the size of a green pea (approx. 5 mm)
3. About the size of the entire toothbrush head (approx. 1.5-2 cm)
4. 1 do not use toothpaste
Please indicate how many times you rinse your 1. I do notrinse 2. Once
mouth after brushing. 3. 2-3 times 4. 3 or more times
Please indicate the amount of water you use when 1. I do not rinse
rinsing. 2. About one capful from a plastic bottle
3. About half a glass 4. More than that
Do you use fluoride toothpaste? 1. Yes 2. No 3. Idon’t know
If so, please indicate the fluoride concentration. 1. ( ) ppm 2. I don’t know
Please indicate about your current living situation. 1., Parents’ house or a relative’s house
2. Living alone 3, Other ( )
Is there a dental professional you can easily con- 1. Yes 2. No 3. Idon’t know

sult regarding your dental or oral health?

If so, please specify.

A family member living (or having lived) with me
A family member who has never lived with me
Dentist 4. Dental hygienist

Friend 6. Other ( )

Please indicate
your father’s/mother’s educational background.

NSOk W oW

Junior high school 2. High school
Specialized training colleges

Junior colleges, technical colleges
University graduation

Graduate from graduate school

I don’t know 8. Other ( )
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Table 2 Survey results

Science and

Faculty Engineering  Medical (n=20) Dental (n=19)
(n=44)
Sex Male 705% (n=31) 300% (n=6) 00% (n=0)
Female 206% (n=13) 700% (n=14) 1000% (n=19)
Grade First-year student 273% (n=12) 200% (n=4) 158% (n=3)
Second-year student 182% (n=8) 100% (n=2) 105% (n=2)
Third-year student 136% (n=6) 150% (n=3) 00% (n=0)
Fourth-year student 159% (n=7) 350% (n=7) 632% (n=12)
Fifth-year student 91% (n=4) 100% (n=2) 105% (n=2)
Sixth-year student 159% (n=7) 100% (n=2) 00% (n=0)
Access to dental consultation 136% (n=6) 300% (n=6) 684% (n=13)
Living environment  Living with family or relatives 682% (n=30) 800% (n=16) 421% (n=8)
Living alone 318% (n=14) 200% (n=4) 579% (n=11)
Mother’s educational Junior high school and high school graduation 114% (n=5) 00% (n=0) 105% (n=2)
( (

background
and technical colleges

Specialized training colleges, junior colleges, 29.6%

n=13) 400% (n=8) 632% (n=12)

University graduation 568% (n=25) 500% (n=10) 158% (n=3)
Graduate from graduate school 23% (n=1) 100% (n=2) 105% (n=2)
Father’s educational Junior high school and high school graduation 6.8% (n=3) 00% (n=0) 211% (n=4)
background Specialized training colleges, junior colleges, 9.0% (n=4) 00% (n=0) 00% (n=0)

and technical colleges
University graduation
Graduate from graduate school

477% (n=21) 700% (n=14) 632% (h=12)
364% (n=16) 300% (n=6) 158% (n=3)

Average age

208 (Sb=22) 216 (SD=28) 209 (SD=16)

Use toothpaste with the recommended fluoride concentration

204% (n=9) 100% (n=2) 578% (n=11)

Use the recommended amount of toothpaste

250% (n=11) 300% (n=6) 684% (n=13)

Perform the recommended number of gargles

Perform gargles with the recommended amount of water

(
340% (n=15) 300% (n=6) 736% (n=14)
11.3% (n=5) 150% (n=3) 315% (n=6)

SD: Standard Deviation
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D EIT-72, BFNV 21, EABEE LT, W, 4
W, FEATK L. EFLITIE, EFILV20EHIC
AT, BEICHEETE 2WMPEREESEEOER, BE
B, KBOBBRE, RHBOBBEEHEL 2.

5. HENEE

TRTCOWNRFIH L, RKifFFIC2 0 TOFEA% Mic-
rosoft Forms Fic TfTw, RIEZ2ELEOA, HE %25
7o, AW, HERHARY MY R MGEBEEZESOK
HERT, EHL - (MEBEES  S2025-010 %),

m R

1. HREOBM

R REDO P CHRICRELT v 7 — McE& L
TRLAE 8 HD S B, ROV T THZE L&),
RBOKERE, BEHOBEEICONWT Thrbkwn, &
FELZ34Z2BNA L BEIYRY%E 1~6 4 44 4
(53.0%), R4 1~6F4 (EERL, LR
204 (24.1%), Basds (MEERl, DRECRfE2ERL 1,
2, 4, 5FEE194 (229%), Git 83 LEDHINRE L
L7z (Table 2).
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Table 3 Results of a logistic regression analysis examining the association between fac-

ulty affiliation and the use of toothpaste containing 1,450 ppm or more

Model 1 Model 2 Model 3
OR 95%CI OR 95%CI OR 95%CI

(Reference: Science and Engineering)
Faculty | Medical | 043 (0.08-2.21) 0.39 (0.07-2.26) 0.20 (0.03-1.63)

Dental | 5.35 (1.66-17.20) | 4.94 (1.01-24.23) | 193 (0.29-12.78)
Female (Reference: Male) 109 | (025-485) | 128 | (0.25-652)
Age (Continuous value) 060 | (024-153) | 055 | (0.20-147)
Grade (Continuous value) 249 | (082-780) | 266 | (0.82-868)
Consultation (Reference: None) 251 | (0.59-10.60)

Living alone
(Reference: living with family or relatives)

116 | (0.32-4.18)

Mother has a graduate degree or higher
(Reference: bachelor’s degree or lower)

035 | (0.09-1.31)

Father has a graduate degree or higher
(Reference: bachelor’s degree or lower)

110 | (0.20-5.91)

OR: Odds ratio, CI: Confidence Interval.

The items in bold are those where a significant difference was observed.

2. #EINBZT v{tMEESEEDRESER

7 v ALDIEL AR DS 1,450 ppm B Lol EE % L
T EE&IE, wEd, BITEREE, BEHREDIE
WCEh o7z (Table 2). EF V1, 2 Tld, BT R4
LT, WESEEDIE S PRSI N G 7 vl S
BEOHREBAIFRAZERL CHIEAEPERICE» -
fo. —HT, ®FIVI T, HTICHETE 3 HBRIER
EEFHOHE, FHERE, XHOXERE, HHOKERE
EMACTHEST 2L, #ESNE 7 v WYREEREDOH
BRI DT, BILERPE L HEE0RIFER
TR otz &7z, TRTOETIVICBVT, H#ELE
IND 7 vALBLAIRE O WERIFRIC oW, BT
RYELEFBEOMCEREIRD N o
(Table 3).

3. HRINZEDORESER
WEAORICELT, 77 vafBEoEE VT
VB EIAE, HERE, BEAEE, TR EDIHIC
Btz (Table 2). £7-u P25 4 v 7 [BkEoir ks
HizBWwTd, TRTOEFIICBLWTEIYRY¥YAEL
e U, seEmAE IR 5 3SR S N 3 B o wEEAIE
PEBELTCOIEERNEREICE VI EDHL IR -
2. —hT, EDEFLICEWVWTY, HEINERBOHE
BERFER I WT, BTERYE L EATFEORICER
FZIZAD 6N o7 (Table 4),

4. EHOEE

EWolEFICBEL T, &WE L wEix [ &R
U728 &F, spilid, BIYRyd, E¥aEolEc
B o7z (Table 2). ¥ 25 4 v 7 [FESH OfEE»
5, BTV, 2T, BEITERYAELHIRL T, B
HEDiF 5 RS N B EETOEWE EEL T E A
PDERBICEP>T., —T, EFL3EBWVT, BTl
R T & 2 BRIEEIE RS OB, BEERE, LHoH
HE, RHHOBBFEREEZMACHET 2L, #HEshsH
BToOEWDENEE GBI T 2 BT R5% 4 L gy
DEFEETIE R0, FEICHRTE 2 EEHERIE
FEOERENHOABTREIPERICHEEL T, %
72, EOETNMEEBVTY, HEINDRETOERKD
EREIC DT, HTAERYE L EEHREOMICERER
D 5N -7 (Table 5).

5. EWOKE

EWDKBIZBEHLT, Ry PRV FYy 7 1IHES
F LAV ERELZEIAE, A, Bt BT
FRFEDNEICE -7z (Table 2). Y AT 4 v 7 [H
IR ORER, 7V 1, 3TIE, BT R4 L L
T, WL DIF S BRI N KETOEWEEMRL
TOREAEDREDP - TM, ZOEREBETII o7,
EFIL 2T, BTYRYA L LT, Wesla it
BOKBTOEWEERL T 3EANERICED- .
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Table 4 Results of a logistic regression analysis examining the association between fac-

Model 1 Model 2 Model 3
OR 95%CI OR 95%CI OR 95%CI
(Reference: Science and Engineering)
Faculty | Medical | 1.29 (0.40-4.16) 1.38 (0.37-5.15) 1.64 (0.42-6.45)
Dental | 6.50 (1.99-21.23) | 6.62 (1.47-29.88) | 9.73 (1.69-55.87)
Female (Reference: Male) 092 | (026-329) | 089 | (0.24-3.33)
Age (Continuous value) 058 | (026-127) | 060 | (0.27-1.33)
Grade (Continuous value) 230 | (091-581) | 232 | (0.91-5.89)
Consultation (Reference: None) 1.00 | (027-377)
Living alone
1.25 0.39-4.01
(Reference: living with family or relatives) ( )
Mother has a graduate degree or higher
283 0.79-10.18
(Reference: bachelor’s degree or lower) ( )
Father has a graduate degree or higher 065 (0.13-328)

(Reference: bachelor’s degree or lower)

OR: Odds ratio, CI: Confidence Interval.

The items in bold are those where a significant difference was observed.

Table 5 Results of a logistic regression analysis examining the association between fac-

ulty affiliation and rinsing the mouth once or less

Model 1 Model 2 Model 3
OR 95%CI OR 95%CI OR 95%CI
(Reference: Science and Engineering)
Faculty | Medical | 0.83 (0.26-2.59) 083 (0.23-2.96) 0.49 (0.10-2.36)
Dental | 5.41 (1.64-17.91) | 5.30 (1.21-23.24) | 1.79 (0.29-11.07)
Female (Reference: Male) 095 | (0.29-3.14) 110 | (0.28-4.38)
Age (Continuous value) 086 | (056-1.32) | 092 | (056-1.52)
Grade (Continuous value) 153 | (088-264) | 134 | (0.73-248)
Consultation (Reference: None) 6.90 | (1.83-25.94)
Living alone
0.58 0.15-2.24
(Reference: living with family or relatives) ( )
Mother has a graduate degree or higher
0.26 0.08-0.84
(Reference: bachelor’s degree or lower) ( )
Father has a graduate degree or higher 040 (007-2.24)

(Reference: bachelor’s degree or lower)

OR: Odds ratio, CI: Confidence Interval.

The items in bold are those where a significant difference was observed.

H35
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Table 6 Results of a logistic regression analysis examining the association between fac-

ulty affiliation and rinsing with one or fewer capfuls of water

Model 1 Model 2 Model 3
OR 95%CI OR 95%CI OR 95%CI

(Reference: Science and Engineering)
Faculty | Medical | 1.38 (0.29-6.42) 291 | (047-1807) 2.79 | (0.39-20.17)

Dental | 3.60 (0.94-1378) | 25.53 | (1.67-389.24) | 16.16 | (0.92-284.61)
Female (Reference: Male) 0.10 | (0.01-1.18) 0.09 | (0.01-1.15)
Age (Continuous value) 1.13 | (0.74-1.72) 1.18 | (0.77-1.82)
Grade (Continuous value) 098 | (055-1.75) 088 | (0.48-1.64)

Consultation (Reference: None)

259 | (051-13.09)

Living alone
(Reference: living with family or relatives)

0.85 | (0.21-3.36)

Mother has a graduate degree or higher
(Reference: bachelor’s degree or lower)

0.89 | (0.21-3.77)

Father has a graduate degree or higher
(Reference: bachelor’s degree or lower)

052 | (0.09-2.94)

OR: Odds ratio, CI: Confidence Interval.

The items in bold are those where a significant difference was observed.

72, FOEFALICBLTHHRINBKETOEMD
EHpic oW, BITYRYAE L EETEOMICERZZ
5N d o7z (Table 6).

£ B

ARFZETIE, FIEYER & R O PR EITE), FRic
7 At OIGH & OB AEMEEL 2. % OfER, K¥4
B BHEEI N HIETO 7 vAWYIGEDS, FilEEd
PHITICHAETE 2 BREEREEOH R L OB
BT 2 #4ECBERE2E oS, B L BEET 2 AlEtkED
NEI NI,

1. 7 vit¥EEEE 1,450 ppm Lk O EES{EA

I 7 v YR AIREDOREA O HICE »
T, BETAERA b Ol L TR 5 f5 0 BB A s a5
Nz 7 v EAREORBAEN2To Tl L
S T 5 7228, HBRENLREREEET 5 LY
WEHMTHRAMOERELREZRZZRO N7, HAIK
B3 7 v LA EER O 85 A RD 12 2024 4E 1
%%z, 20557 v{YWlLEIEED 1,000 ppm %
2 2HEERAOTEEERIE%EZBL TS, £z,
SATIRGES C iz 7 v (LY BC A B BE R o i B2 T B 15
ER2 KT 2 HESREINT VS, ThoDl Eh
5, SEOFERIE, 7 v WORERESEVRERD R

SYFANTRA—IS—2—ry i E OB AT T
EHEICHoIEPEELTVWE EEZLND, L
2o T, ok ZIFRREF AL BT 5 /N EE
L, A vy —F v FRGETED b b EIRE Y v (LY
FlatRER OB AR L, ORERETENICEEL S 2130
DEBDHREDLEMENRB I Nz,

2. #RINZEOREZFEH

AHFTE» 5, BTAARYA LB L T, WEEEDIF
SRS BOWBAIZHHL T 2EEPERIC
ol I LD o7, T OFSRIE, s
F7 vAMIGHICE T 2 HEEZITTED, £25Thw
BT ApRepl, RSN T, WEBFOHERERICD
WTOHEEHZETHWD I L, 51T, WEAlOFHED
FEL, HEEEIN D 7 v AAMIBL AR O S A A B IR T
5T EIHRT, HEAEEVWET Z EOFMAEREL
Y, ETLPLTWI EPBEEL TwAARBESEZ S
na,

3. HEINZAHBTOER

RSN AEETOEICB VLT, HTYRY4 L
i LT 5 i O BT A 23R & 0 2 BB O & W% S
LB, FrEdi, Wl S, PETcoiRics
WTEHEPREETYRMHOERESALNT, L
L, HARENZERE2EE/T 5 &yl e TR0
DHBELRZFROLNT, HEINDZEHTOEWDHE
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MEi ik, HUTICHRTE 2 MBHEREHE OB M & R
OHEBE L OBEELZEEIZED o1, FiEFEHZ0b D
&0 b MAPRRICEE T 2 EWPSR 215 5 0 2 BREEHE
HL T2 AR S N,

AWIZEH 5, BITICHZETE 2 BRIEBEEEES VS
A&, BOEICHETE 2 BEHERIEEES LA L H
LT, #REINBEHTCOEWEFEEL T3 E&H
BRICEDP >, £, RBOHBEIE AL KL
T, HHOBEREIMECADIZS D, HEEINBEKT
DEMWEFEL T 2 EAEPERICE, > 2. &l
Bix, HEFOERCHEREL R D, D02 SFA
THRE - 2RESFELEh TR HEEERSEZ SN
%, —HT, N TFY 2 TORTHRYoREhiz,
R OB EVIF & I BT 2 ARO K
FEWE W HE LRI L ko7, O
ELTE, BT TE 2 BRIEEEES OF
BINZEHTCOEWOEMICHRICE#EL T/l &
»o6dh, BHOBBREZODDEID L, FEbOOPEE
fRICBE T 2 AR B, RSN BRI TOEWDHE
MEICEEE L T 2R E Z 5N D,

4. HRINBKETOER

HIEINZKETOSWIcB VT, BMITYR¥ELHT
B L OB IR S h 2 KB TOaME L T v
B ANDEIEMKE o 728, HEE, HIT¥ERETOH
BEDBALNZ P o, HREVA LN o I HH
1%, BEESH] O FIE MM A D ISR A E MK D Ak & i BEE
LTw3EEZ 6N, DPREITENCGEEL S 51300
ZROFTAE D LBENEDRB I Tz,

FESIC & 2IREBRBRFEEZNGRE LR T
&, DO OTENH B E LT v, BE
L W AR T BN 0 2 DM A B e B 2 R o 7z
7, 7 vALPEAHREBRISHICIE, KESHHL T
52 8L, AANDIEADOBELEDBERL TWE LD
RENF. X5l, BEICX alRMEERSE (7 v (b
BlABEAE & CHEBAIOFHE - EEEZBEBRL vk
1EEEET) 2R E LETEY) ik, 7 v WA
FERIOMAICBEL T, H#Bod 280135237 vty
flAmERAZFEAL o EarERICEr- . —F
T, WEAO 7 v AUPBLAREICOWT, Thh bk,
LEEL7-EEZ, AFH0od2EHOIIES BERICEDL -
. Fi, 1HoWBAOHHAR, S&WoORE, SO
KEICOWTIE, ZRZENEEAIOFEHRIE 2 cm FRE,
GUWOEEE LRI, S okEE AR (10~15
mL) L&A EAE, MO H 2HDIE I BKREP T
B, BRZREZALNEDP ST EREL TV,

5. RARDEHEELSHDBRE

AHFZEI, P & KpED 7 v LicH & o B

Be9E H3E

PREALT A E2HME L, HalBRE 04 % 5t
RICTAEERT- 7. ZOBR, HESh 2 BOBEEAIE
Pl EPFRIBEER & OBBE A S, B TR4 b L
TH L OWPEDSHR I N2 BOBEFZFHL T
7o, F7z, #RINIEETCOEWTIE, FiEEme o
B A S Nk o 7228, HITICHET E 2 BRHEERE
FEPOLHDITE S, RSN B RIECTOEWE FE

LTWBEENEL, £/, BEHOKBREIMEVLEFDIEZ
S, RSN BEHETOEWEEEL T2 EAIE
otz OFCET 2 AR O B M & ORI TE)
Lo, SRS TRB I, »hhoTE
BLBFEFE, IR NOWEHCBET 2781055
QHEEN L VEIZE, I 5IEADOANENDBELEDE
WHFIZE, EF L ORRETE 2 ET T 2 Hm2 D
EWVIHFERE KT 5. AR TR, BTERYAE L
BT, HEEESEE L v O ERETE E & 2 E AR
Ehrol, Thid, HFEEEZORICET 2 %E %
ZF AR DA L I L TH W T L h b LI
AANDOBELREVWERTH D THEEEZLN
%, Fio, WYREGAFLRTD & EWEHC LD D B H
DRI EBHEREEE SV 3 E R L, OEAOMER
BOEBVWEMTHL I ENEZLND,

KIFZEIC B\ TESE A, IR OWERIE, #
KT OEW D IR T R4 &l L T 5
HoarnmEmL, RN 3 7 v LWl A8 E O kR
i, #RERTOEWIc OV TR TR & L THE
MEEIG MR o 72, EOHBILBOWTHHEREIIAD
Nihrotz, Lo T, KHROKEED 51, EEY
FREBERTTH B0, HRShD 7 v{WIEHR E
YHE LoOPERETECHES I EE L Twb T L
BHERTEhd oz, 4 v FTOREEENRIITDNT
SATHFEDIC BT H, EERA L TR E ol
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7 v ALY AREBEANCEI T 2 Ak E SO T, HIFEREC
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EEEEHEOGEL X CRBlOXE R &A= R BEE
Do, TORERLD, ELOOREIC D W THITIZ
KT 2 RHEREREE 200 2224003, FrBaaic »
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Fluoride Application and its Underlying Determinants
among University Students

YasunarA Akari? Fujmno Momo!, ApacHI Naoko!' and KiNo Shiho!

'Department of Preventive Oral Health Care Sciences, Graduate School of Medical and Dental Sciences,
Institute of Science Tokyo
’Department of Lifetime Oral Health Care Sciences, Graduate School of Medical and Dental Sciences,

Institute of Science Tokyo

Abstract

Purpose: It is well established that oral health behaviors are shaped by an individual’s knowledge, experi-
ence, educational environment, and social influences. University students are at an age where they have
become independent from their parents and act on their own judgment; therefore, it is reasonable to assume
that their oral health behaviors are prone to change. Furthermore, while recommended guidelines for the use
of fluoride toothpaste were proposed in 2023, the extent of their adoption remains unclear. Therefore, the
purpose of this study was to examine the relationship between the faculty to which students belong and
their oral health behaviors, with a particular focus on fluoride use.

Methods: An anonymous, self-administered questionnaire survey was conducted using Microsoft Forms
(Microsoft Corporation, USA) targeting undergraduate students at the Institute of Science Tokyo. The anal-
ysis included 83 respondents (44 students from the Faculty of Science and Engineering, 20 from the Faculty
of Medicine, and 19 from the Faculty of Dentistry). The independent variable was faculty affiliation, and the
dependent variable —oral health behaviors—was examined across four items: use of toothpaste with the rec-
ommended fluoride concentration, use of the recommended amount of toothpaste, rinsing the mouth the rec-
ommended number of times, and rinsing the mouth with the recommended amount of water. Adjustment
variables included gender, age, academic year, availability of a dental professional to consult with, living envi-
ronment, and the educational background of the mother and father. The statistical analysis software Stata
MP18 was used. Logistic regression analysis was performed to examine the association between faculty affil-
iation and oral health behaviors, and odds ratios (OR) and 95% confidence intervals (95% CI) were calculated.
The significance level was set at 5%.

Results: Dental students were more likely to use the recommended amount of toothpaste compared to stu-
dents in science and engineering programs. After adjustment for social and environmental factors, the use of
toothpaste containing the recommended concentration of fluoride and rinsing with the recommended amount
of water were not associated with faculty of enrollment or socioeconomic background. Furthermore, after
adjustment for social and environmental factors, rinsing the mouth once or less after toothbrushing was asso-
ciated with the availability of a dental professional to consult with and the mother’s educational background.

Conclusion: These findings suggest that oral health behaviors among university students were associated
not only with faculty affiliation but also with oral health education and access to dental-related support and
family background.

Key words: fluoride application, oral health behaviors, university students
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