
A Comparison between Liquid and Conventional 
Toothpastes for Plaque Removal Effectiveness: 
A Crossover Randomized Controlled Trial
Prim Auychai1, Noramon Chakthranont2, Patadanai Butsabul3, Marcio A. da Fonseca4

1Department of Pediatric Dentistry, Faculty of Dentistry, Chulalongkorn University, Thailand
2Phutthamonthon Hospital, Thailand
3Veteran General Hospital, Thailand
4Department of Pediatric Dentistry, College of Dentistry, University of Illinois Chicago, USA.

Received: May 24, 2021 • Revised: June 28, 2021 • Accepted: July 13, 2021

Corresponding Author: Associate Professor Prim Auychai, Department of Pediatric Dentistry, Faculty of Dentistry, 
Chulalongkorn University, Bangkok 10330, Thailand. (Email: prim.a@chula.ac.th)

Abstract

Objective: To investigate the effectiveness of a liquid and a cream toothpaste on dental plaque score.

Methods: Thirteen subjects, aged 20-23 years old participated in this randomized controlled crossover clinical 
study. The study was conducted in 2 phases of 4-weeks each with a washout period of 1 week between phases. 
The subjects were randomized into two groups: Jintan-NUDE aqua mint® and Colgate Total Advance Fresh® and 
instructed to perform routine brushing with the assigned toothpastes. Total plaque scores (TPS) and proximal plaque 
scores (PPS) were assessed by one examiner using a Turesky’s modification of the Quigley and Hein plaque index 
(TMQHI) 4 times during each phase: baseline (t0), immediately after use (t1), after the second week (t2), and fourth 
week (t3) of toothpaste use. Repeated ANOVA was used to compare the differences within each group and the paired 
t-test was used to compare the differences between groups at t0, t1, t2, and t3. The significance level was set at 0.05.

Results: The mean TPS and PPS of the groups were not significantly different at each evaluation point, except for 
the TPS of the liquid group at t2, which was significantly higher than that of the cream group. The TPS and PPS in 
each group at t1 were significantly lower compared with t0, t2, t3 and the TPS of the liquid toothpaste group at t2 
was significantly higher than that at t0. The differences between the other time points were not significant.

Conclusions: The cream toothpaste exhibited more plaque reduction than the liquid toothpaste at all time points 
measuring by the mean TPS and PPS. However, the difference was not statistically significant except for the 
second week’s results. 
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Introduction
 Dental plaque, the primary etiological factor for 
most dental diseases, is defined as “the diverse microbial 
community embedded in a matrix of host and bacterial 
polymers, growing on teeth as a biofilm”.(1,2)

 Mechanical cleansing by brushing with dentifrice 
is the most efficient method of plaque removal.(2) As 

most people experience difficulty in maintaining adequate 
levels of plaque control by mechanical cleansing alone 
especially on proximal surfaces, the use of additional 
chemicals for plaque control is required.(3) Dentifrice and 
mouthwash are the most common medium to transport the 
chemical adjuncts to the tooth surface, and then create 
direct inhibition on plaque formation.(4)


