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ORIGINAL ARTICLE

Efficiency of Flat and Zigzag Toothbrushes

Aurasri Komchornrit*

Abstract

Objective: To compare the efficiency of plague removal between flat and zigzag toothbrushes.

Materials and methods: 40 subjects with healthy gums or gingivitis associated with dental
plaque only were randomly divided into 4 groups using both flat and zigzag toothbrushes alternately.
The first two groups used Colgate® Slim Soft and ZigZag, while the remaining groups used Oral-B®
Indicator Complete and All-Rounder Gum-Protect. After 2 weeks, gingival index was examined.
The plaque indices were determined using Turesky modification of the Quigley-Hein Plaque index
(TQHPI) and approximal plaque index (API) after brushing for 2 minutes. The subjects were back
to routine hygiene for 1 week. Then the same procedure was followed for another toothbrush. Data
were statistically analysed with Wilcoxon signed-rank test.

Results: All indices were significantly lower when comparing post-brushing to pre-brushing
scores. No differences were found between flat and zigzag toothbrushes. However, the percent
different of plaque indexes from the flat toothbrushes were superior but not statistically significant.

Conclusion: Both flat and zigzag toothbrushes from the 2 companies can efficiently remove

plaque indifferently.

Key words: Dental plaque, Toothbrush, Toothbrush filament, Gingival index, Plaque index

*Lecturer, Department of General Dentistry, Faculty of Dentistry, Srinakharinwirot University, Sukhumvit 23, Wattana, Bangkok
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Table 1. Toothbrush information.
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Fig 1. Flowchart of data collection.
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Turesky Modification of the Quigley-Hein Plaque Index (TMQHPI) 3nnn1sldudsediunuusneg

Table 2. Means, standard deviations and percent differences of Turesky Modification of the

Quigley-Hein Plaque Index (TMQHPI) pre- and post-brushing using 4 different toothbrushes.

Toothbrush Pre-brushing Post-brushing % Difference
Mean TMQHPI (SD) | Mean TMQHPI (SD) TMQHPI
Colga’ce® Slim Soft
(N=20) 1.37(0.61) 0.79(0.41)3 43.06
Colgate® ZigZag
(N=20) 1.40(0.42) 0.84(0.34)2 40.20
Oral-B® Indicator Complete
(N=18) 1.02(0.31) 0.51(0.25)2 50.00
Oral-B® All-Rounder Gum-Protect
(N=18) 1.01(0.40) 0.52(0.31)2 48.51

HNBIUN a LAANANNLANFANTUDENATIRIALNINEDR (p<0.0001) WIUWHUTEHINADULAEHAILILTINY

Superscript a indicates a significant difference between pre- and post-brushing (p<0.0001).
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98uw3d Approximal plaque index (API) nmslFulsediuuuusg q

Table 3. Means, standard deviations and percent differences of approximal plaque index (API)

pre- and post-brushing using 4 different toothbrushes.

Toothbrush Pre-brushing Post-brushing % Difference
Mean API (SD) Mean API (SD) API
Colgate® Slim Soft
(N=20) 68.61(25.71) 49.86(23.48)2 27.33
Colgate® ZigZag
(N=20) 73.59(19.76) 55.52(20.59)2 24.55
Oral-B® Indicator Complete
(N=18) 62.14(26.76) 43.90(20.16)2 29.35
Oral-B® All-Rounder Gum-Protect
(N=18) 62.60(25.76) 46.77(24.21)2 25.29

INBIUN a LEMIANNLANANNUDENRTDEAUNINEDA (p<0.0001) WInUWHUIEHINADULASHAILILTINY

Superscript a indicates a significant difference between pre- and post-brushing (p<0.0001).
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Table 4. Means, standard deviations and percent differences of gingival index (Gl) pre- and post-

brushing using 4 different toothbrushes.

Toothbrush Pre-brushing Post-brushing % Difference
Mean Gl (SD) Mean Gl (SD) Gl
Colgate® Slim Soft
(N=20) 0.61(0.35) 0.45(0.31)2 26.23
Colgate® ZigZag
(N=20) 0.56(0.25) 0.37(0.20)2 33.93
Oral-B® Indicator Complete
(N=18) 0.45(0.26) 0.31(0.18)2 31.11
Oral-B® All-Rounder Gum-Protect
(N=18) 0.53(0.28) 0.26(0.18)2 50.94

Y

fNEILN a WEAYANNLANFAINAUEINHTyE
w59RAY 2 dendi

o

WNEAA (p<0.05) WIBULBUSENINNDULALNRN D

Superscript a indicates a significant difference between pre- and post-brushing 2 weeks (p<0.05).
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Fig 2. Percentage of plaque reduction in Turesky Modification of the Quigley-Hein Plaque In-
dex (TMQHPI) wag Approximal Plaque Index (API) using flat and zigzag toothbrushes;
2.1 Colgate® and 2.2 Oral-B®.

22



SWU Dent J. Vol.9 No.2 2016

lunsdnmiifinsiadrdadaniniwian
AoulazrdelFuUseaNY 2 davi Tnsuansliifiu
fuAfianavssvinnouuasravuL Mo Ul T di
N peNHTBEIAUNNEDA  (p<0.05) udliiin
WisuifisudesazanuuanaeiauLazrasld
UYIIRNUTERINUYIIRRULDUATILASEN LN
wuldfianuuandreiuserefive drdyneaif
(p>0.05) wirhFeInvaifTevAmaBisnMwwSan
naulasnavlfulsednuazfiinuuanseiuaeng
fpdduneada Aveded idiouldulsediu
otluzng 045 fiv 061 uazAedniildnavld
utsviiituaglugne 0.26 i 0.45 usrNUANGY
Pavia freiuissdnnades Selumenain
fanuuandrviudosnin Aevenounazvasls
wdsediu  anwndenayluinusiundfiomian
snaudndes  waaslidiudmslduysedituite
wuuassuazdnuanassaavamwindaniioylu
wnadiald Lilddnarldmianiianisuasy
waldsusunnelag

nnendrtiaTugaunitinulszda fiedy
fildnoulduysedituaglugie 62.14 i 73.59 waz
waslguseditunglusie 43.90 fiv 55.52 Feanav
Weedpeay 20-30 uaasiuUseRRuselsaunsn
Minasugaunisusnumulssinldfmiiags
dowSsuifisufussnuduniuuasiuiu made
filsnouldugseditueglugae 1.01 A9 1.40 uwaz
aneaeildvaslfudsedituaglugie 0.51 fv 0.84
Foanaviowuay 40-50 waaslFuinsminaTu
Qﬁuw%ﬂmﬂ%uﬁiL‘ﬁmLLﬂiqﬁﬂuﬂ’\alaJLﬁﬂowaﬁaz
mananuydunididegefivsziniam sl
gunInliasusniumaianuazataseniulay
Wy @y adaiu wsesenity weldsansn
manasuqaun3dldatheniy

unajy
WSO EIILULUATILAT BN UBNIBIN 2 EViD
fansnminAsUAung LA liuanseiu

aNE1981989

1. Benjamin RM. Oral Health: The Silent
Epidemic. Public Health Rep 2010; 125(2):
158-159.

2. Rouabhia M, Chmielewski W. Diseases
associated with oral polymicrobial biofilms. The
Open Mycology J 2012; 6(1): 27-32.

3. Grover D, Malhotra R, Kaushal SJ, Kaur
G. Toothbrush ‘A key to mechanical plaque control.
Indian J Oral Sci 2012; 3(2): 62-68.

4. Anand R, Samadi F, Jaiswal JN. Evaluation
of the plague removing ability of conventional
and curved bristle toothbrush in pediatric patients.
J Int Dent Med Res 2010; 3(3): 122-125.

5. Poyato-Ferrera M, Segura-Egea JJ,
Bullén-Fernandez P. Comparison of modified Bass
technique with normal toothbrushing practices
for efficacy in supragingival plague removal. Int
J Dent Hygiéne 2003; 1(2): 110-114.

6. Lee DW, Moon IS. The plague-removing
efficacy of a single-tufted brush on the lingual
and buccal surfaces of the molars. J Periodontal
Implant Sci 2011; 41(3): 131-134.

7. Sharma NC, Qagqish J, Walters PA.
Evaluation of the plaque removal efficacy of five
manual tooth-brushes. J Cli Dent 2010; 21(1):
8-12.

8. Narang S, Inamdar N, Khan S, Narang
A, Agrawal R, Khare N. Evaluation of the efficacy
of a con-ventional bristle brush and cross action
brush in routine oral hygiene practice: a comparative
study. J Oro fac Res 2012; 2(1): 9-14.

9. Tirapelli C, de Carvalho JF, Ribas JP.
Dental plaque removal efficacy of three toothbrushes
with different designs: a comparative analysis.
Oral Health Prev Dent 2006; 4(2): 105-111.

23



2.AUA.UAD TR 9 auun 2 w.A. 2559

10. Miolin I, Kulik EM, Weber C, Meyer J.
Clinical effectiveness of two different toothbrushes
in the elderly. Schweiz Monatsschr Zahnmed
2007; 117(4): 362-367.

11. Ren YF, Cacciato R, Whelehan MT,
Ning L, Malmstrom HS. Effects of toothbrushes
with tapered and cross angled soft bristle design
on dental plaque and gingival inflammation: a
randomized controlled clinical trial. J Dent 2007;
35(7): 614-622.

12. Sowinski J, Petrone DM, Wachs GN,
Chaknis P, Kemp J, Sprosta AA, et al. Efficacy of
three toothbrushes on established gingivitis and
plague. Am J Dent 2008; 21(6): 339-345.

13. Slot DE, Wiggelinkhuizen L, Rosema
NA, Van der Weijden GA. The efficacy of manual
toothbrushes following a brushing exercise: a
systematic review. Int J Dent Hyg 2012; 10(3):
187-197.

14. Sripriya N, Shaik Hyder Ali K H. A
comparative study of the efficacy of four different
bristle designs of toothbrushes in plaque removal.
J Indian Soc Pedod Prev Dent 2007; 25(2): 76-81.

15. Panwar NK, Mohan A, Arora R. Efficacy
of different designs of toothbrushes in plaque
removal. J Oral Health Res 2010; 1(1): 45-49.

16. Sangkheaw S, Laosrisin N. Periodontists’
acceptance to tapered filament toothbrushes for
periodontitis patients. SWU Dent J 2015; 8(2):
32-48.

17. Notice of the Department of Health on
standard of toothbrushes B.E. 2559.

18. Kumar S, Kumari M, Acharya S, Prasad
R. Comparison of surface abrasion produced on
the enamel surface by a standard dentifrice using
three different toothbrush bristle designs: A profilo-
metric in vitro study. J Conserv Dent 2014,
17(4): 369-373.

19. Lée H, Silness J. Periodontal disease
in pregnancy. Acta Odontol Scand 1963; 21(6):
533-551.

20. Turesky S, Gilmore ND, Glickman 1.
Reduced plaque formation by the chloromethyl
analogue of Victamine C. J Periodontol 1970;
41(1): 41-43.

21. Lange DE, Plagmann HC, Eenboom A,
Promesberger A. Clinical methods for the objective
evaluation of oral hygiene. Dtsch Zahnarztl Z.
1977; 32(1): 44-47.

22. Drisko CH. Nonsurgical periodontal
therapy: pharmacotherapeutics. Ann Periodontol
1996; 1(1): 491-566.

23. Neimi M-L, Ainamo J, Etermadzadeh H.
The effect of toothbrush grip on gingival abrasion
and plaque removal during brushing. J Clin
Periodontal 1987; 14(1): 19-21.

24. Versteeg PA, Timmerman MF, Piscaer
M, Van der Velden U, Van der Weijden GA. Brushing
with and without dentrifrice on gingival abrasion.
J Clin Periodontal 2005; 32(2): 158-162.

25. Landis JR, Koch GG. The measurement
of observer agreement for categorical data.
Biometrics 1977; 33(1): 159-174.

24



SWU Dent J. Vol.9 No.2 2016

ARFDUNAN:

p.IWEY. 8373 fasand

madTiuanssniall ausiunuwnemans
WIneNaBAsUASUNTLInl §ININ23 (et
NIMWAIUAT 10110

Tnséwii 02-649-5000 fia 15829 15093
WNNLBLANNIDNANK : aurasriO5@yahoo.com

Corresponding author:

Dr. Aurasri Komchornrit

Department of General Dentistry,

Faculty of Dentistry, Srinakharinwirot University
Sukhumvit 23, Wattana, Bangkok 10110

Tel: 02-649-5000 ext. 15829, 15093

E-mail: aurasri05@yahoo.com

25



