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Abstract

Background: Oral health is crucial for overall well-being, with oral bacteria playing a significant role in the
development of periodontal diseases, tooth decay, and halitosis. Antimicrobial mouthwashes are commonly used to
reduce microbial load and improve oral hygiene. However, their efficacy in reducing oral bacteria remains a subject of
debate, with varied results across studies.

Objective: This meta-analysis aimed to evaluate the efficacy of antimicrobial mouthwashes in reducing oral
bacteria compared to placebo and other standard oral hygiene practices.

Methods: A comprehensive search of databases (PubMed, Cochrane Library, and Scopus) was conducted for
randomized controlled trials (RCTs) published between 2000 and 2023. The inclusion criteria focused on studies that
measured bacterial counts in saliva or plaque after using antimicrobial mouthwashes. Data were extracted for the type of
mouthwash, duration of use, and bacterial outcomes. A random-effects model was employed to calculate standardized
mean differences (SMDs) in bacterial reduction.

Results: A total of 25 RCTs met the inclusion criteria. The meta-analysis demonstrated that antimicrobial
mouthwashes significantly reduced oral bacteria compared to placebo (SMD = 0.80, 95% ClI: 0.63 to 0.97, p < 0.001).
Subgroup analyses revealed that chlorhexidine mouthwashes were the most effective, followed by essential oils and
cetylpyridinium chloride. The effectiveness was more pronounced with longer usage durations, particularly when used
in conjunction with brushing.

Conclusion: Antimicrobial mouthwashes, especially those containing chlorhexidine, effectively reduce oral
bacteria and contribute to oral hygiene. While these mouthwashes can be beneficial, they should be used as an adjunct
to regular brushing rather than a sole treatment. Further studies are needed to assess the long-term impact of these

mouthwashes on oral health and their potential side effects.
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Introduction

Oral health is an essential aspect of overall health; influencing not
only the oral cavity but also the systemic health of individuals. The
oral cavity harbors a diverse microbiota; with numerous bacteria that
contribute to both health and disease. While many oral bacteria are
beneficial; an overgrowth of pathogenic microorganisms can lead to oral
conditions such as periodontal diseases; dental caries; and halitosis (bad
breath). The role of oral bacteria in the pathogenesis of these conditions
has been well-established; emphasizing the importance of controlling
their levels for effective oral hygiene. Antimicrobial mouthwashes have
long been used as an adjunct to mechanical oral hygiene practices (e.g.;
brushing and flossing) to help control oral bacteria. These products
typically contain active ingredients such as chlorhexidine; essential oils;
cetylpyridinium chloride; and other antimicrobial agents that target a
wide range of oral pathogens. Despite their widespread use; the clinical
effectiveness of antimicrobial mouthwashes in reducing oral bacteria
remains a subject of debate. While some studies suggest significant
reductions in bacterial counts; others report minimal or inconsistent
effects. This meta-analysis aims to provide a comprehensive assessment
of the efficacy of antimicrobial mouthwashes in reducing oral bacteria.
By synthesizing data from randomized controlled trials (RCTs); we seek
to evaluate the overall effectiveness of these mouthwashes and identify
any factors that may influence their performance; such as the type of
mouthwash; duration of use; and the presence of confounding factors
like adjunctive brushing [1-5].

Discussion

The results of this meta-analysis clearly demonstrate that
antimicrobial mouthwashes; in general; are effective in reducing oral
bacteria when compared to placebo. The standardized mean difference
(SMD) of 0.80; indicating a moderate to strong effect; supports
the hypothesis that antimicrobial mouthwashes have a significant
impact on microbial load in the oral cavity. This finding aligns with
previous studies that have highlighted the potential of these products
to reduce bacterial counts in saliva and plaque; thereby contributing
to better oral hygiene. Among the different types of antimicrobial
mouthwashes evaluated; chlorhexidine emerged as the most effective
agent in reducing oral bacteria. Chlorhexidine is a broad-spectrum
antimicrobial agent that has been extensively studied and is widely
regarded as the gold standard in mouthwash formulations. Its efficacy
can be attributed to its ability to disrupt bacterial cell walls; leading to
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bacterial death. Studies included in this meta-analysis confirmed that
chlorhexidine mouthwashes led to significant reductions in bacterial
counts; particularly when used for longer durations. Essential oils; such
as those found in products like Listerine; also demonstrated significant
antimicrobial effects; though they were somewhat less effective than
chlorhexidine. Essential oils typically work by disrupting bacterial
cell membranes and exhibiting anti-inflammatory properties; making
them effective against a variety of oral pathogens. Cetylpyridinium
chloride; another common ingredient in mouthwashes; was found to be
effective but less potent compared to both chlorhexidine and essential
oils. This could be due to differences in their mechanisms of action;
with cetylpyridinium chloride acting as a cationic agent that interferes
with bacterial cell membrane integrity. The duration and frequency of
antimicrobial mouthwash use were found to play a significant role in
the reduction of oral bacteria. Studies included in this meta-analysis
demonstrated that longer usage periods (e.g.; 4-6 weeks) resulted in
more pronounced bacterial reductions. This suggests that antimicrobial
mouthwashes provide cumulative effects when used consistently
over time. Interestingly; the effectiveness of these mouthwashes was
enhanced when used in conjunction with mechanical brushing;
indicating that mouthwashes serve as an adjunct to regular oral hygiene
rather than a substitute. While antimicrobial mouthwashes are effective
in reducing oral bacteria; they are not without potential side effects.
Chlorhexidine; in particular; has been associated with staining of the
teeth and tongue; as well as alterations in taste perception. These side
effects may limit patient compliance; especially with long-term use.
Additionally; some individuals may experience oral mucosal irritation
or a burning sensation after using certain mouthwashes; particularly
those containing alcohol or other harsh agents. Essential oils and
cetylpyridinium chloride-based mouthwashes are generally better
tolerated; with fewer reports of adverse effects. However; some studies
suggest that essential oils can cause mucosal irritation in sensitive
individuals; while cetylpyridinium chloride can lead to slight changes
in taste [6-10].

Given these considerations; it is important for healthcare providers
to assess the suitability of different mouthwashes for individual
patients based on their oral health needs and tolerance to various
ingredients. While this meta-analysis provides valuable insights; several
limitations must be acknowledged. First; the included studies varied in
design; sample size; and outcome measures; which could introduce
heterogeneity in the results. Additionally; most studies measured
bacterial counts in saliva or plaque; but did not assess long-term clinical
outcomes such as the prevention of periodontal disease or dental caries.
Future studies with longer follow-up periods and more standardized
outcome measures are needed to confirm the long-term efficacy of
antimicrobial mouthwashes in improving oral health.

Moreover; the generalizability of the findings is limited by the
fact that the majority of the included studies were conducted in
populations with specific oral health conditions; such as gingivitis

or periodontitis. Further research is needed to determine whether
antimicrobial mouthwashes are equally effective in healthy individuals
or in populations with different oral health profiles.

Conclusion

In conclusion; antimicrobial mouthwashes; particularly those
containing chlorhexidine; are effective tools in reducing oral bacteria
and improving oral hygiene. The results of this meta-analysis provide
strong evidence supporting the use of these mouthwashes as adjuncts
to regular brushing; particularly in individuals at risk for oral diseases
such as periodontal disease and dental caries. However; their use
should be carefully considered; taking into account potential side
effects and individual patient needs. Further research is required to
explore the long-term effects of antimicrobial mouthwashes and their
role in maintaining overall oral health.
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