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Executive Summary

Careful quantitative assessment of data regarding use of mouthwash and risk of common oral conditions reveals that there
is a clear evidence of benefit from use in terms of reducing the risk of dental plaque, gingivitis, dental caries and that there
are no major adverse effects including no evidence of an increased risk of oral cancer among users of mouthwash containing
alcohol.

Despite limitations in the quality of many studies conducted, there is a significant reduction of both dental plaque and
gingivitis associated with use of mouthwash preparations containing chlorhexidine or essential oils as an adjunct to standard
care. The effect of mouthwash containing essential oils on both plaque and gingivitis is less than chlorhexidine in studies of
less than 3 months duration but improves with increasing duration of use and equals or exceeds the effect of chlorhexidine
when use is 6 months of longer. Mouthwash preparations containing cetylpyridinium or triclosan may also be effective, but
less than the two former, while mouthwashes containing delmopinol are not effective for plaque and gingivitis control. How-
ever, there is a large degree of heterogeneity and strong evidence of publication bias: there is a lack of small studies with a
small effect of mouthwash. This results in a biased estimate of effect (over-estimated) because there is a tendency to publish
mainly positive studies (those showing a strong decrease).

Compared with fluoride toothpaste used alone, topical fluorides (mouthrinses, gels or varnishes) used in addition to fluo-
ride toothpaste reduce caries by 10% on average. Topical fluorides (mouthrinses, gels, or varnishes) used in addition to fluo-
ride toothpaste achieve a modest reduction in caries compared to toothpaste used alone. No conclusions about any adverse
effects can be reached, because such data were rarely reported in the trials. It is possible to conclude that mouthwash contain-
ing fluoride is a useful adjunct to fluoridated toothpaste in reducing caries in children.

As regards oral malignancy, quantitative analysis of mouthwash use and oral malignancy revealed no statistically signifi-
cant association between mouthwash use and risk of oral cancer including no significant trend in risk with increasing daily
use; and no association between use of mouthwash containing alcohol and oral cancer risk.

Most recent estimates of the population attributable risk for alcohol consumption and oral cancer put the figure at 1%.
The dose of acetaldehyde from mouthwash is minute compared to that from other sources notable cigarette smoking, alco-
hol drinking and certain foodstuffs including yoghurt and peas. It is extremely unlikely from a theoretical viewpoint that
mouthwash could be a cause of oral cancer and this is substantiated from the lack of evidence of carcinogenicity found in
epidemiological studies in humans.

In summary, there is evidence supporting the use of mouthwashes in terms of preventing or reducing the risk of develop-
ing a number of common conditions notably dental plaque, gingivitis and dental caries without any adverse effects. There is
also evidence that mouthwash use does not increase the risk of oral cancer even when it contains a significant percentage of
alcohol. Mouthwash use makes a significant contribution to public health.



Summary

Generally when there is talk of public health, dental public health is largely ignored despite the mouth being the gateway to
the human body for a wide range of viruses, bacteria and pathogens. Current concentration on non-communicable disease
worldwide focuses on the big four: cancer, diabetes, cardiovascular disease and respiratory diseases. In many respects, this
is a tragic situation with more common, but less high-profile and less lethal, non-communicable diseases not high on the
international agenda. Benign urinary problems effect ageing men and women much more frequently than any of the four
diseases mentioned above. Similarly, with arthritis, dementia and other conditions, importantly among them dental disease.
While these latter conditions may be benign in terms of mortality, they can frequently be malignant in terms of their impact
on quality of life.

This century should be focused on prevention and dental disease is a key target where much could be accomplished in this
domain. There are several known ways to prevent oral diseases notably by eradication or reduction of tobacco smoking. This
is associated with an increased risk of periodontal disease and oral malignancy. It would be an important initiative to reduce
tobacco use in terms of a reduction in the burden of disease in the mouth.

In this report, the literature on intervention trials dealing with mouthwash (or mouth rinse) is evaluated by a series of meta-
analyses. The effect of mouthwash use on the risk of dental plaque, gingivitis, dental caries and oral malignancy is quantified.
The impact on Dental Public Health is significant, as will become apparent.

A cautionary note is necessary. This entire field of research suffers from poor methodology, small studies which are
frequently poorly described and an absence of harmonized methodology. While guidelines and published articles on recom-
mendations provide useful guidance on many topics related to research conduct, principally on clinical aspects and quan-
titative indices, they have largely failed to address fundamental issues such as how data should be collected and analysed,
how randomization should be done, techniques for blinding of endpoint assessors (or to minimize bias), minimization of
between-assessor reproducibility and how final design and results should be reported. In addition, many of the key studies are
old and have been conducted in an era when study methodology was not so advanced, or such an issue, as it is in the modern
environment.

Careful quantitative assessment of data regarding use of mouthwash and risk of common oral conditions reveals that there
is a clear benefit from its use in terms of reducing the risk of dental plaque, gingivitis, dental caries and that there are no
adverse effects including no risk of oral cancer among users of mouthwash containing alcohol. Of course, mouthwash is not
designed to be employed in isolation and has been tested in combination with tooth brushing and flossing.

Despite limitations in the quality of many studies conducted, there is a significant reduction of both dental plaque and
gingivitis associated with use of mouthwash preparations containing chlorhexidine or essential oils as an adjunct to standard
care. The effect of mouthwash containing essential oils on both plaque and gingivitis is less than chlorhexidine in studies of
less than 3 months duration but improves with increasing duration of use and equals or exceeds the effect of chlorhexidine
when use is 6 months of longer. Mouthwash preparations containing cetylpyridinium or triclosan are also effective, but less
than the two former, while mouthwashes containing delmopinol are not effective for plaque and gingivitis control. However,
there is a large amount of heterogeneity and strong indications of publication bias present: there is a lack of small studies with
a small effect of mouthwash. This results in a biased estimate of effect (over-estimated) because there is a tendency to publish
mainly positive studies (those showing a strong decrease).

Compared with fluoride toothpaste used alone, topical fluorides (mouthrinses, gels, or varnishes) used in addition to
fluoride toothpaste reduce caries by 10% on average. Topical fluorides (mouthrinses, gels, or varnishes) used in addition to
fluoride toothpaste achieve a modest reduction in caries compared to toothpaste use alone. No conclusions about any adverse
effects could be reached, because such data were rarely reported in the trials. It is possible to conclude that mouthwash con-
taining fluoride is a useful adjunct to fluoridated toothpaste in reducing caries in children.

Based on a substantial body of evidence, tobacco use, in all its forms, and alcohol consumption have both identified as hu-
man carcinogens. Both tobacco smoking and alcohol drinking have been strongly associated with the risk of developing oral
malignancy. As regards alcohol consumption, ethanol has been identified as being carcinogenic to humans. In addition, there
is substantial mechanistic evidence in humans who are deficient in aldehyde dehydrogenase that acetaldehyde derived from
the metabolism of ethanol in alcoholic beverages contributes to the causation of malignant oesophageal tumours.

In October 2009, an IARC Working Group, assembled for Monograph Volume 100E, reviewed “Alcohol drinking” as a
Group-1 carcinogenic agent. This Working Group considered that acetaldehyde is a genotoxic compound that is detoxified
by aldehyde dehydrogenases (ALDH); that the ALDH2*2 variant allele, which encodes an inactive enzyme, is prevalent in
up to 30% of east-Asian populations; and that heterozygous carriers, who have about 10% enzyme activity, accumulate ac-



etaldehyde and have considerably higher relative risks for alcohol-related oesophageal and head and neck cancers compared
with individuals with the common alleles. The Working Group concluded that “acetaldehyde associated with alcoholic bever-
ages” is carcinogenic to humans. It is important to note that this applies to acetaldehyde derived from alcohol drinking and
predominantly to east Asian populations.

The possibility of alcohol in mouthwash being converted to acetaldehyde in the oral cavity, which then may cause DNA
damage and lead to mutations, cannot be concluded without additional studies designed to address this specific issue and to
fully characterize the possibility that large inter-individual variability may exist in humans with regards to acetaldehyde for-
mation. The existing evidence is based on a study with four subjects (see section 6.5). It is of great importance to bear in mind
that the recent review conducted by the German authorities (Gesundheitliche Bewertung von Acetaldehyd in alkoholischen
Getrinken Aktualisierte Stellungnahme Nr. 022/2010 des BfR vom 04. Mai 2010) concluded after a review of all the evi-
dence, that “alcohol in mouthwash solutions is not regarded as a risk to health with regard to the formation of acetaldehyde”.

A recent large, multi-centric study from Europe, concluded that tobacco and alcohol are major risk factors for upper
aerodigestive tract (UADT) cancer and significant variation was observed in UADT cancer rates across Europe. It was esti-
mated that tobacco smoking and alcohol consumption together explained 73% of UADT cancer burden of which nearly 29%
was explained by smoking alone, less than 1% due to alcohol on its own and 44% by the joint effect of tobacco and alcohol.

These recent estimates of the population attributable risk for alcohol consumption on its own and oral cancer put the figure
below 1%. The dose of carcinogen from alcohol containing mouthwash is minute compared to that derived from other sources
notable cigarette smoking, alcohol drinking and certain foodstuffs including yoghurt and peas. It is extremely unlikely from
a biological perspective that mouthwash could be a cause of oral cancer and this is substantiated from the lack of evidence
of carcinogenicity found in epidemiological studies in humans. Quantitative analysis of mouthwash use and oral malignancy
revealed no statistically significant association between mouthwash use and risk of oral cancer including no significant trend
in risk with increasing daily use; and no association between use of mouthwash containing alcohol and oral cancer risk.

In summary, there is evidence for the value of using mouthwash in terms of preventing or reducing the risk of developing
a number of common conditions notably dental plaque, gingivitis and dental caries without any adverse effects. There is also
evidence that mouthwash use does not increase the risk of oral cancer even with the use of mouthwash containing a significant
percentage of alcohol. Mouthwash use makes a significant contribution to Public Health.
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