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Evaluation of Wear Index of Toothbrushes Used by University Students
and Analysis of Related Factors
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Abstract

The purpose of this study is to investigate the wear index of toothbrush and related factors
in the university students. A self-reported questionnaire was completed by 573 university
students from March 16 to April 10, 2015. The questionnaire consisted of general characteristics
of the subjects, wear index, and wear rate of the toothbrush. The wear index of 46.9 percent was
above 0.400, and the average wear index was 0.403£0.20. Overall, the wear index of the
toothbrushes was high. 2. As a result of measuring the wear rate of the toothbrushes, the wear
rate of 70.4 percent stood at 1 and 2. The average wear rate stood at 1.620+0.74. Overall, the
wear rate of the toothbrushes was high. 3. As for wear index and wear rate by gender, the wear
index and wear rate of the toothbrushes used by the male students were larger than those of
the toothbrushes used by the female students. The wear index and wear rate were significantly
higher when the toothbrush replacement period was longer. Given the findings of the study,
efficient oral health education on the right toothbrush management should be provided for college
students to manage their toothbrushes properly.
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2. A7 EY

o
2.1 3& of2=(Wear index, WI)
3 plE %= Rawls S15]ol <J3l] #1A] ¥ Toothbrush
wear index©l] &3 A& 5552 do|=
71kt FLL(Free long length)& A&7 m.o] Woxl
AEE Tty 2& ZH9 FHuunlolt)h BLL(Base
long length) A&l A HE F=A A&
9] YH]o]H, FFL(Front free length)2 A&9] 7FR7}
Holzl HE=2A AielAe] Aol H]o|tt.
BFL(Base free length)fi Ao A # "’Pmdﬂi/ﬂ
A& Ho| A2l vulo]H, BRL(Bristles’ length) A
& ZRel Hu dojo|tlFig. 1. A% A& A&
Ato]l ol&md& AASL 112121 F Digital vernier
calipers (CD-15CP, Mitutoyo Corp, Japan)E ©]-&3&}o]
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Fig. 1. Toothbrush dimension measurements.
FFL(free frontal length), BRL(bristles'
length), BLL(lateral length at base),
FLL(free lateral length), BFL(frontal
length at base)

Fig. 2. Digital vernier calipers
(CD-15CP, Mitutoyo Corp, Japan)

2.2 3l& Ot22(Wear Rate, WR)
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Fig. 3. Standards of comparison for determining
wear rating; 0—None(New), 1-Low(little
utilization), 2—Medium(medium utilization),
3-High(high utilization).
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Table 1. Toothbrush wear rate

Scale .
) Appearance of toothbrush Probable wear
rating
0 One cannot be sure if the brush has been used or not. None to f“ght
(0-25%)
. . Low
1 The bristles seem to be spread apart within many of the tufts. (26-49%)
5 Most tufts are spread apart, many overlap other tufts, and many bristles are curled Medium
and/or matted. (50-75%)
3 Many curled and bent bristles can be seen. Heavy
Most tufts overlap and are matted together. (76-100%)

* Probable wear= percentage of wear present according to the brush's appearance(e.g.,

assign a rating of 2)

if it appears 50 to 75% worn, then

Table 2. Interobserver intra—class correlation of toothbrush wear
wear index wear rate
Observer - -
single measure D single measure D
1
2 0.907 0.001 0.921 0.001
3
AAshotal daste 2[17], 2 ATl A ] AR 1489 25.8%, 244 o] 527 9.1% <=o|AtH Table 3.
24 Qe EE $5U0T 2 5 JHTable 2]
Table 3. General characteristics N=573
3. BN it Variable N %
+4%¥ A== PASW Statistics 180(BM Co Genoer e = =8
Armonk, NY, USA) T2 1388 ALg-35ko] E2495}19] 1st 128 22.3
. _ s 2nd 141 24.6
A&l nfr e 9 vl g2 Wity FEHAR 751 Grade 3rd 178 311
o, el ohE A& 35 AswA AVlE 4th 126 22.0
) o - = 5 >19 157 27.4
Chi-square 73S skt ZAMNAARE EAJ0] w2 Al Age 20~21 216 37.7
& viRe 2 upRE2 t-test?} One-way ANOVAS o ;AZ‘;ZS 15428 295'18
Algsle] o 7he] Ao HA L dhlom, Ak o) A Total 573 100.0
At 1] frefgt Zol7) e Wb sheffe's test®
/\].3[5_@ Xc-! g }\] ?@6}9}\‘:}. E'E_‘ %74]30]:9,] %9’]4\_%% 2 J}\l_/.E\_ Dl-EE(Wear |ndex)
p<0B= S 24 o A& FEES 249 A9, A& vl

. A1Zzt

ZAITHRIS] L
Aol o
386%, 17k 3527 61.4%%H om, ghd
3 22.3%, 28 1419 24.6%, 33hd 1789 31.1%, 43¢
W 126W 22.0%%t d#-2 20~21417}F 2169 37.7%
2 7P B, 1941 olst 1579 27.4%, 2241~234]

]
|

0200 o]3f 15.0%, 0.200~0.399 38.0%, 0.400~0.599

2777%, 0600 ©]%4 192%= ZAE ], 0. ol Akl u}
HEE Hol= A&o] WA ZAMNE A& 5 469%5
Z}A] 8k tH Table 4][Fig 41.
Table 4. Toothbrush wear index N=573
Variable N %

0.200 86 15.0

Wi 0.200~0.399 218 38.0

0.400~0.599 159 27.7

0.600< 110 19.2

Total 573 100.0
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Fig. 4. Toothbrush wear index

3. 3l& OtEE(Wear Rate)
24 ok AEe) 5F 2 A% vl 13o|
4A1%E 7 wokar 27 401%, 37 12.6%, 04 3.2%

Folglem, 183} 210] 82%2 ZA A& o
l‘?‘%% X]'X] 6]’ /\;\E]'[Table 5][F1g 5]

4. 2ol ME Z& o2 H 0iRE
2ARgAe] el w}% A% ThEs weby

0.483+0.20, “I3H48 0.353 w

Folabrl gkom, i% whage] 7

2.036+0.69, «I3HA) 1.358+0.69% FslAio] of &hA) o)

whw o] §9l3k E9IeH Table 6]

5. gfdo ME Z& o2k 3 Oi2E

ghd d A& nlEREE 18hd 03914021, 28hd
0.395+0.17, 38hd 0401£0.20, 431 041602007 %
Ao} Shdel wet frolgh Apol7t §lSleh A& wh
&9 A9-= 18hd 1.492+0.71, 28hd 1.667+0.76, 3shd

Table 5. Toothbrush wear rate N=573
Variable N %
Score 0 19 3.2
Score 1 252 441
WR Score 2 230 40.1
Score 3 72 12.6
Total 573 100.0
Toothbrush wear rate
50 441 401
40
30
%
20
10
0
Score 0 Score 1 Score 2 Score 3

Fig. 5. Toothbrush wear rate

Table 6. Wear index and wear rate by gender

1.629+0.73, 4813 1.683+0.77= shdo] wh2 F-23k 2}
o7} glE Aoz ZALE YT Table 7).
Table 7. Wear index and wear rate by grade
Variable WIM=SD) WR(MSD)
1st 0.391+0.21 1.492+0.71
2nd 0.395+0.17 1.667+0.76
Grade 3rd 0.401+0.20 1.629+0.73
4th 0.416+0.20 1.683+0.77
Total 0.403+0.20 1.620+0.74
p—value 0.704 0.155

Values are presented as meanzstandard deviation
*p-value was calculated by One-way ANOVA

6. N&wA F7[0f GE & o2 3 of2E
A&nA T wh A& wirEel - 171€ o
&} 0.375+0.18, 1~271€ 0.360+0.17, 2~371€ 0.379+0.16,
3~4702 04504021, 470€ 14 0.480+0.20%2 LA
717} BpE niRgo] foskA =kt A& v g
745 1709 o]} 14924072, 1~271€ 1.473£0.79, 2~3
MY 15712063, 3~4712 17662072, 4012 o
1.96240.77=2 ZALE]o] A& WA F77F AFE A
nR S npRg B o)A =9kt Table 8.

Ea
=

Variable G o) t p-value
Male Female Total

Wi 0.483+0.20 0.353+0.17 0.403+0.20 ~7.800 €0.001™"

WR 2.036+0.69 1.358+0.69 1.620+0.74 -10.905 0.001™"

Values are presented as meanzstandard deviation, 'p—value was calculated by t-test.

p<0.001
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Table 8. Wear index and wear rate by toothbrush replacement period

: Replacement cycle(M=SD)
Variable F p-value
>1 month 1-2 month 2-3month 3-4 month 4< month
Wi 0.375+0.18% | 0.360+0.17° | 0.379+0.16™ | 0.450+0.21* | 0.480+0.20° | 7.468 0.001™
WR 1.49240.72° 1.473%0.79° 1.571£0.63" | 1.766%0.72% | 1.962+0.77° 6.487 0.001™
Values are presented as meanztstandard deviation
2*The same characters are not significant by Sheffe's multiple comparison at a=0.05
The data were analysed by one—way ANOVA. ***p(0.001
Table 9. State of Toothbrush Management by Gender N(%)
; Gender(N=573) > .
Varible Male Female Total X .
1 time 24(10.9) 5(1.4) 29(5.1)
. . 2 times 115(52.0) 75(21.3) 190(33.2)
X requency o 3 times 75(33.9) 224(63.6) 299(52.2) 71.014 €0.001™"
oothbrushing -
4< times 7(3.2) 48(13.6) 55(9.6)
Total 221(100.0) 352(100.0) 573(100.0)
il 6(2.7) 22(6.3) 28(4.9)
Toothbrush 1~2 33(14.9) 79(22.4) 112(19.5)
replacement 2~3 57(25.8) 136(38.6) 193(33.7)
cycle 3~4 108(48.9) 106(30.1) 214(37.3) 34.718 (0.001
(month) 4< 17(7.7) 9(2.6) 26(4.5)
Total 221(100.0) 352(100.0) 573(100.0)
Ap—value was calculated by chi—square test. wp(0.001
7. A" 2 XEE sl 2 XE DT AFeE A= wu| s AdElelti{12]. whekA] B AT o)
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o AR Sl 4896w A1 Bk, o ER ESIA ATS Adsdn
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