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Abstract
Objective: To compare the effectiveness of triclosan/copolymer and fluoride
dentifrices in improving plaque control and gingival health.

Search strategy: We searched the Cochrane Controlled Trials Register, MEDLINE
(1986 to March 2003) and EMBASE (1986 to March 2003). Personal files and the
reference lists of all articles were checked for further studies.

Selection criteria: Trials were selected if they met the following criteria: random
allocation of participants; participants were adults with plaque and gingivitis;
unsupervised use of dentifrices for at least 6 months; and primary outcomes – plaque
and gingivitis after 6 months.

Data collection and analysis: Two reviewers independently extracted information.
For each plaque and gingivitis index, the mean differences for each study were pooled
as weighted mean differences (WMDs) with the appropriate 95% confidence intervals
(CIs) using the random effect models.

Main results: Sixteen trials provided data for the meta-analysis. The triclosan/
copolymer dentifrice significantly improved plaque control compared with a fluoride
dentifrice, with a WMD of � 0.48 (95% CI: � 0.64 to � 0.32) for the Quigley–Hein
index and WMD of � 0.15 (95% CI: � 0.20 to � 0.09) for the plaque severity index.
When compared with a fluoride dentifrice, the triclosan/copolymer dentifrice
significantly reduced gingivitis with WMDs � 0.26 (95% CI: � 0.34 to � 0.18) and
� 0.12 (95% CI: � 0.17 to � 0.08) for the Loe and Silness index and gingivitis
severity index, respectively.
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Twice daily brushing with a fluoride
toothpaste is now an integral part of
most people’s daily hygiene routine and
has contributed significantly to the
dramatic decline in dental caries. While

the mechanical removal of plaque per se
on caries is equivocal, the maintenance
of an effective plaque control pro-
gramme is the cornerstone of any
attempt to prevent and control perio-
dontal diseases. Despite the fact that
74% of dentate adults in the UK
claimed to brush their teeth twice a

day (Morris et al. 2001) 72% had visible
plaque on at least one tooth with the
mean proportion of teeth affected
increasing from 30% in 25–34-year olds
to 44% in those aged 65 years and
above. Clearly most individuals find it
difficult to maintain an effective level of
plaque control and this is reflected in the
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levels of periodontal disease in the
population. Approximately 50% of
those aged 25 years and above had
moderate periodontal disease (pocket
depth, 4–6mm) and there was a steady
increase in the prevalence of severe
disease (pocket depth, 46mm), ulti-
mately affecting 15% of people aged 65
years and above. Similar levels of
moderate and advanced disease are
found in Europe and North America
(Albandar 2002, Sheiham & Netuveli
2002). In an effort to improve the
effectiveness of plaque removal and
periodontal health triclosan, a broad-
spectrum antibacterial agent has been
added to toothpastes. Although compa-
tible with other toothpaste ingredients,
triclosan per se is not substantive and
one approach to boost its effectiveness
was to increase the retention of triclosan
in the mouth by the addition of a
polyvinyl-methyl ether maleic acid
copolymer. In vitro studies demon-
strated that the copolymer increased
the uptake and retention of triclosan,
and short-term studies demonstrated the
potential of a formulation containing
0.3% triclosan and 2% copolymer to
enhance plaque removal and improve
gingival health (Nabi et al. 1989, Gaffar
et al. 1994).

A series of randomised controlled
clinical trials have been completed and
the results have been summarised in a
number of traditional reviews (Volpe et
al. 1996, Drisko 2001). The objective of
this systematic review was to evaluate
the effectiveness of a dentifrice contain-
ing 0.3% triclosan, 2% copolymer and
0.243% sodium fluoride in a silica base
(Colgate Total, The Colgate-Palmolive
Company, NY, USA) in controlling
plaque and gingival inflammation when
compared with a fluoride dentifrice or
no intervention.

Method

This review was conducted using the
methodology developed by the
Cochrane collaboration. Randomised
trials, of at least 6 months’ duration,
conducted on adults with plaque and
gingivitis comparing a dentifrice con-
taining 0.3% triclosan, 2% copolymer
and 0.243% sodium fluoride in a silica
base with a fluoride dentifrice for
plaque or gingivitis were eligible for
inclusion in the review. Trials reported
in any language were eligible for
inclusion and we intended to have
non-English reports of trials translated.

A free text search of the Cochrane
Controlled Trials Register, MEDLINE
(from 1986) (restricted to controlled
clinical trials and randomised clinical
trials and up to March 2003) and
EMBASE was carried out for the term
‘‘triclosan’’.

Personal files and the reference lists
of all articles were checked for further
studies.

Two reviewers (R.D. and G.D.),
independently and in duplicate, selected
the papers to be read and decided their
eligibility for inclusion. Data extraction
was carried out independently and any
disagreements were resolved by discus-
sion. Both reviewers also carried out a
quality assessment of the trials.

Results

Description of trials

The search strategy produced over 250
citations, 16 of which were identified as
eligible for inclusion in this review
(Garcia-Godoy et al. 1990, Cubells
et al. 1991, Deasy et al. 1991, Bolden
et al. 1992, Denepitiya et al. 1992,
Mankodi et al. 1992, Lindhe et al. 1993,
Svatun et al. 1993, Triratana et al. 1993,
Palomo et al. 1994, Kanchanakamol et
al. 1995, Renvert & Birkhed 1995, Hu
et al. 1997, McClanahan et al. 1997,
Allen et al. 2002, Triratana et al. 2002)
according to the defined criteria for
study design, participants, interventions
and outcomes. There were no duplicate
trial reports, and all but one were in
English, and the Chinese report (Hu et
al. 1997) being translated in English.

All 16 trials were randomised with a
parallel group design and involved
adults (aged 18 years or more) with
plaque and gingivitis. In 13 of the
studies, participants received a prophy-
laxis at the start of the study; in three
studies (Lindhe et al. 1993, Triratana
et al. 1993, 2002) no prophylaxis was
undertaken prior to commencement.
The participants in all studies were
requested to use their allocated denti-
frice twice a day but were unsupervised.
In 15 trials plaque was scored using the
Quigley–Hein plaque index (QHPI)and
gingivitis by the Loe and Silness
gingival index (LSGI). One study (Sva-
tun et al. 1993) used the Silness and Loe
plaque index and the Ainamo and Bay
gingival bleeding index. Eleven trials
reported the plaque severity index and
13 reported the gingivitis severity index.

Seven trials were performed in the
USA, three in Thailand, two in Sweden
and one in Spain, China, Norway and
the Dominican Republic. Twelve stu-
dies were with two cells, three with four
cells and one with three cells. All of the
studies had the toothpaste provided by
Colgate and 15 of the studies received
commercial sponsorship.

Quality assessment of trials

Three criteria were used to assess the
quality of the trial reports: random
allocation, blinding of patients and
examiner and the information provided
on dropouts. All the trials were rando-
mised, but the method of randomisation
was unclear. Fifteen trials were double
blind; one trial (Kanchanakamol et al.
1995) was single blind, with the control
group using their usual toothpaste.

With the exception of one trial, all
the dentifrices were supplied in plain
white tubes. Drop-outs ranged from 1%
to 13% and, when stated, were reported
to be non-product related. No adverse
events were reported.

The reviewers were in full agreement
that the quality of all the trials was high.

Synthesis of data

The meta-analyses for both the QHPI
and the plaque severity index showed
that the triclosan/copolymer dentifrice
is effective in reducing plaque com-
pared with a fluoride dentifrice, with a
weighted mean difference (WMD) of
� 0.48 (95% confidence interval (CI)
(random effects): � 0.64 to � 0.32) for
the QHPI (0–5 scale) and a WMD of
� 0.15 (95% CI (random effects):
� 0.20 to � 0.09) for the plaque
severity index (0–1 dichotomous index)
(Fig. 1). There was significant hetero-
geneity between the studies that we are
unable to explain in terms of clinical or
methodological factors and a random
effects model was, therefore, used to
calculate the treatment effects.

Similarly, the meta-analyses for the
Loe and Silness (0–3 scale) and gingi-
vitis severity indices (0–1 dichotomous
index) were both significant, showing a
reduction in gingivitis when comparing
the triclosan/copolymer dentifrice with
a fluoride dentifrice, with WMDs
� 0.26 (95% CI (random effects):
� 0.34 to � 0.18) and � 0.12 (95%
CI (random effects): � 0.17 to � 0.08),
respectively (Fig. 2). Once again there
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was significant heterogeneity and a
random effects model was used.

The plaque and gingivitis severity
indices demonstrated that the triclosan
dentifrice reduced the proportion of
surfaces with heavy plaque by 15%
and those with gingival bleeding by
12%. In relative terms, the proportion of
sites that had plaque reduced from 0.31
to 0.16, a 49% reduction. Similarly, the
proportion of sites with bleeding
reduced from 0.24 to 0.12, a 49%
reduction. For the QHPI, the WMD
corresponds to a 23% reduction in
plaque when comparing the triclosan
dentifrice with a fluoride dentifrice. For
the LSGI, this also corresponds to 23%
reduction.

To investigate publication and other
biases, a funnel plot (plots of effect
estimates versus the inverse of their
standard errors) was drawn. Asymmetry
of the funnel plot may indicate publica-
tion bias and other biases related to
sample size, although it may also
represent a true relationship between
trial size and effect size. A formal
investigation of the degree of asymme-

try was performed using the method
proposed by Egger et al (1997).Only
one of the funnel plots of the trials for
each of the plaque and gingivitis
indices, gingivitis severity, appeared
asymmetrical, and this was confirmed
by the weighted regression test for
asymmetry (Egger et al 1997) which
was statistically significant for this
index only (asymmetry intercept (95%
CI): � 6.83 (� 12.10 to � 1.55);
p5 0.016). There is, therefore, some
evidence of bias using this method.

Discussion

Despite the fact that most individuals
claim to brush their teeth at least twice a
day, the prevalence of gingivitis and
chronic periodontitis remains high in
most populations (Albandar 2002, Shei-
ham & Netuveli 2002). The mainte-
nance of an effective level of plaque
control is clearly difficult using conven-
tional mechanical procedures and denti-
frices (Morris et al. 2001) and yet, from
a global perspective, it is the only

realistic means of improving the perio-
dontal health of communities and popu-
lations.

This systematic review assessed
whether the addition of triclosan and a
copolymer to a dentifrice improved the
effectiveness of plaque control and
gingival health. It is concluded that the
unsupervised use of a dentifrice contain-
ing triclosan/copolymer significantly
improved the removal of supragingival
plaque and gingival health when com-
pared with a fluoride dentifrice. The
studies included were of at least 6
months duration as recommended by
various bodies (Council on Dental
Therapeutics 1986, Imrey et al. 1994,
FDI Commission, 1999).

The presence of publication bias was
investigated and there was evidence for
this type of bias for one of the four
outcomes reported, namely gingivitis
severity. It is, therefore, unclear whether
there is any publication bias in the
reporting of these studies.

In 13 studies, the participants
received a prophylaxis prior to com-
mencing the study and indicates the

Fig. 1. Meta-analysis results for Quigley–Hein and plaque severity indices.
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effectiveness of the dentifrices to con-
trol the subsequent accumulation of
plaque. In the other three studies, no
prophylaxis was provided and, there-
fore, indicates the effectiveness of the
dentifrices in removing existing plaque
and reducing further accumulation.

However, of greater clinical signifi-
cance was the improvement in gingival
health and reduction in gingival bleed-
ing. While the progression of gingivitis
to periodontitis is not a predictable
event, bleeding sites are more likely to
progress to periodontitis than non-
bleeding sites (Lang et al. 1986). Three
randomised-controlled trials of at least 3
years duration have demonstrated that
the unsupervised use of tricosan/co-
polymer dentifrice significantly reduced
the onset (Ellwood et al. 1998) and
progression (Rosling et al. 1997, Culli-
nan et al. 2003) in susceptible indivi-
duals.

The studies included in the systema-
tic review were conducted in seven
countries and involved the unsupervised
use of dentifrice in adults with existing
plaque and gingival inflammation. Since

the maintenance of an effective level of
plaque control is an essential compo-
nent of any programme designed to
prevent and control periodontal disease,
the findings may be generalisable to
populations around the world.

In conclusion, this systematic review
indicates that a dentifrice containing
triclosan/copolymer provides a more
effective level of plaque control and
periodontal health than a conventional
fluoride dentifrice.
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