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Asora health care professionals, we need to make evidence-based recommendations to our patients. Studies from which
we derive our recommendations need to have been conducted with scientific rigor and need to be confirmed with other
welldesigned studies. Given the numerous, long-term, peer-reviewed published studies on antimicrobia mouthrinses with
consistent statistically and clinically significant outcomes, it istime to change our professional thinking and practices.

When considering the oral environment, about 20% is occupied by tooth surfaces, that is, those areas targeted for
toothbrushing and flossing.* Dental plaque biofilm is not limited to tooth surfaces. About 80% of the remaining surfaces

include the oral mucosa and specialized mucosa of the tongue.* Saliva, the tongue, and oral mucosa serve as reservoirs of
pathogenic bacteria able to relocate and colonize on the teeth and in sulci. Using an antiseptic mouthrinse produces an
antimicrobial effect throughout the entire mouth, including areas easily missed during toothbrushing and interdental
cleaning. Therefore, it is not surprising that in May 2007, the American Dental Association Council on Scientific Affairs
issued new advice highlighting the oral health benefits of ADA-A ccepted antimicrobial mouthrinses that help prevent and

reduce plague and gingivitis.?

This special Supplement to the Journal of Dental Hygiene focuses on our changing beliefs about antimicrobial mouthrinses
and their value in maintaining oral health. The papers within contain extensive information about dental plague biofilms,
the effectiveness of antimicrobial mouthrinses, and how to incorporate these agents into patients oral self-care. Within
this Supplement, dental hygienists will find best practices regarding antimicrobial mouthrinses so they can confidently
recommend their use to patients based on the evidence. Patients |ook to dental hygienists for trustworthy information that
can make a difference in their oral and systemic health. In this Supplement, dental hygienists have evidence-based
information about antimicrobial mouthrinses from oral health experts.

Dr. Gurenlian providesaprimer on dental plague biofilm and the perpetual challengesfacing its management. Drs. DePaola
and Spolarich review the safety and efficacy of the major mouthrinses on the market and provide clear guidance on which
products can be confidently recommended to yield predictable clinical health outcomes. New bodies of research evidence
encourage the replacement of old beliefs and practices with more effective therapies; but embracing change is arduous,
even with strong evidence to support the change. Joanna Asadoorian tackles the challenge of promptly trandating
evidence-based information into practice, particularly when it means change on the part of both the practitioner and the
patient. From her paper, dental hygienists will better understand resistance to change, the process of change, and how to
use change theory to help themselves and patients incorporate health-promoting behaviors such as twice-daily use of
antimicrobial mouthrinse. Asadoorian's approach isalso useful in motivating patientsto adopt other beneficial oral hygiene
measures.
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Clinically relevant and easily applied information can be found within these pages. Through this new knowledge, dental
hygienists will be equipped to better control plagque and gingivitis in patients who historically may have been excluded
from antimicrobial mouthrinse recommendations. | encourage you to read this issue from cover to cover because the
knowledge within will make a difference in the way you practice dental hygiene. Share the issue with your colleagues,
and keep an issue in your reception area for patients to read. Patients will know that you are a valuable source for oral
health care recommendations that improve and promote their health status.

This specia issue of the Journal of Dental Hygiene was funded by an unrestricted educational grant from Johnson &
Johnson Healthcare Products Division of McNEILPPC, Inc.

Continuing Education Program. To obtain 2 hours of continuing education credit, once you have thoroughly reviewed
this supplement, please complete the exam at http://www.adha.org/CE_courses/coursel6/.

Opentoal licensed U.S. dental hygienists, ADHA's CE Program offers Journal of Dental Hygiene readersthe opportunity
to earn CE credit. Your exam will be graded by the ADHA staff using questions reviewed and developed in cooperation
with the University of North Carolina School of Dentistry, arecognized provider of CE credit.

Credit for this CE program expires one year from the date of publication (both print and online). Duplicate submissions
will be disregarded. Submit your exam only once.

Continuing education credits issued for participation in this CE activity may not apply toward license renewal in all
licensing jurisdictions. It isthe responsibility of each participant to verify thelicensing requirements of hisor her licensing

or regulatory agency.
Any questions? Contact ADHA Communications Division: 312/440-8900.
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Overview. Microbial biofilms are complex communities of bacteria and are common in the human body and in the
environment. In recent years, dental plaque has been identified as a biofilm, and the structure, microbiology, and
pathophysiology of dental biofilms have been described. The nature of the biofilm enhances the component bacteria's
resistance to both the host's defense system and antimicrobials. If not removed regularly, the biofilm undergoes
maturation, and the resulting pathogenic bacterial complex can lead to dental caries, gingivitis, and periodontitis. In
addition, dental biofilm, especially subgingival plaque in patients with periodontitis, has been associated with various
systemic diseases and disorders, including cardiovascular disease, diabetes mellitus, respiratory disease, and adverse
pregnancy outcomes.

Clinical Implications.An understanding of the nature and athophysiology of the dental biofilm is important to
implementing proper management strategies. Although dental biofilm cannot be eliminated, it can be reduced and
controlled through daily oral care. A daily regimen of thorough mechanical oral hygiene procedures, including
toothbrushing and interdental cleaning, is key to controlling biofilm accumulation. Because teeth comprise only 20%
of the mouth's surfaces, for optimal oral health, the use of an antimicrobial mouthrinse helps to control biofilm not
reached by brushing and flossing as well as biofilm bacteria contained in oral mucosal reservoirs.
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| ntroduction

In contrast to an accumulation of individual bacteria, a biofilm is a complex, communal, 3-dimensional arrangement of
bacteria. Bacteria biofilms are ubiquitous and are potentialy found in a variety of sites within the human body. For
example, they can grow on indwelling catheters, ports, and implants; external surfaces of the eye; artificial heart valves;
endotracheal tubes; and contaminated prosthetic joints. Abacterial biofilm is often the cause of persistent infections and

has been associated with osteomyelitis, pneumoniain patients with cystic fibrosis, and prostatitis.*

In areas related to oral health care, bacterial biofilms are found in dental unit water lines, on tooth surfaces and dental
prosthetic appliances, and on oral mucous membranes. Biofilm in the form of supragingival and subgingival plaqueisthe

etiologic agent in dental caries and periodontal diseases (Figure 1).>° The pathogenicity of the dental plague biofilm is
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enhanced by the fact that in biofilm form, the component bacteria have increased resistance to antibiotics and other
chemotherapeutic agents and are less able to be phagocytized by host inflammatory cells. Therefore, control of the dental
plaque biofilm is a major objective of dental professionals and critical to the maintenance of optimal oral health. This
article reviews the characteristics of dental biofilm, its role in the etiology of periodontal diseases, and strategies for
controlling the biofilm to promote health.

*' - " ! al L h- = e . ‘.
Figure 1. Scanning electron micrograph of bloflilm grown from the
subginglval plaque of a healthy subfect for 10 days anaeroblcally on
sallva-coated hydroxyapatite discs. (Grown by Michael Sedlacek, PhD,
and Clay Walker, PhD, at the Universily of Florlda College of Dentistry
Perlodontal DIsease Research Center. Image taken by the University
of Florida Electron Microscopy Core Faclilty.)

Changing Views of Dental Plague

Over the past 50 years, the understanding and characterization of dental plaque have undergone significant evolution.
L oesche® proposed both a nonspecific and a specific plague hypothesis for periodontal disease initiation and progression.

The nonspecific plaque hypothesis proposed that the entire microbial community of plaque that accumulated on tooth
surfaces and in the gingival crevice contributed to the development of periodontal disease. Plaque bacteria produced
virulence factors and noxious products that initiated inflammation, challenged the host defense system, and resulted in the
destruction of periodontal tissues. Under this hypothesis, the quantity of plague was considered to be the critical factor in
the devel opment of periodontal disease. Thus, increasesin the amount of plague (quantity), as opposed to specific pathogenic
microorganisms (quality) found in the plague, were viewed asbeing primarily responsible for inducing disease and disease

progression.”®
Studies on the microbial etiology of various forms of periodontitis support the specific plaque hypothesis, which proposes
that only certain microorganisms within the plague complex are pathogenic. Despite the presence of hundreds of species

of microorganisms in periodontal pockets, fewer than 20 are routinely found in increased proportions at periodontally
diseased sites. These specific virulent bacterial species activate the host's immune and inflammatory responses that then

cause bone and soft tissue destruction.5®°
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Socransky and colleagues**° recognized that early plague consists predominantly of gram-positive organisms and that if
the plaque is left undisturbed it undergoes a process of maturation resulting in a more complex and predominantly
gram-negative flora. These investigators assigned the organisms of the subgingival microbiotainto groups, or complexes,

based on their association with health and various disease severities (Figure 2).**° Color designations were used to denote
the association of particular bacterial complexeswith periodontal infections. The blue, yellow, green, and purple complexes
designate early colonizers of the subgingival flora. Orange and red compl exesreflect late col onizers associated with mature

subgingival plague. Certain bacterial complexes are associated with health or disease.’®™ For example, the bacteriain the
red complex are more likely to be associated with clinical indicators of periodontal disease such as periodontal pocketing
and clinical attachment loss.
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Figure 2. Microblal complexes In subgingival bloflim.** (Modlfled from
Socransky SS, Haffajee AD, Cuginl MA, et al. Microblal complexes In
subginglval plaque. J Clin Perlodontol 1998;25:134-144. Reprinted with
permission from Blackwell Publishing.)

Plaque Recognized as a Biofilm

Research over the past decade has led to the recognition of dental plaque as a biofilm - a highly organized accumulation
of microbial communities attached to an environmental surface. Biofilms are organized to maximize energy, spatial
arrangements, communication, and continuity of the community of microorganisms.

Biofilms protect bacteria living within their structures and thereby provide an advantage over free-floating (planktonic)
bacteria. The slimy extracellular matrix produced by biofilm bacteria encloses the microbial community and protects it
from the surrounding environment, including attacks from chemotherapeutic agents. Chemotherapeutic agents have

difficulty penetrating the polysaccharide matrix to reach and affect the microorganisms.****® Thus, the matrix helps to
protect bacteria deep within the biofilm from antibiotics and antiseptics, increasing the likelihood of the colonies' survival.
Furthermore, the extracellular matrix keeps the bacteria banded together, so they are not flushed away by the action of
salivaand gingival crevicular fluid. Mechanical methods, including toothbrushing, interdental cleaning, and professional
scaling procedures, are required to regularly and effectively disrupt and remove the plaque biofilm. Antiseptics, such as
mouthrinses, can help to control the biofilm but must be formulated so as to be able to penetrate the plague matrix and
gain access to the pathogenic bacteria.
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Biofilms have a definite architectural structure. The bacteria are not uniformly distributed throughout the biofilm; rather,
there are aggregates of microcolonies that vary in shape and size. Channels between the colonies allow for circulation of

nutrients and by-products and provide a system to eliminate wastes.***> Microorganisms on the outer surface of biofilms
are not as strongly attached within the matrix and tend to grow faster than those bacteria deeper within the biofilm. Surface
microorganisms are more susceptible to detachment, a characteristic that facilitates travel to form new biofilm colonies
on nearby oral structures and tissues.

Bacteria in biofilm communicate with each other by a process called quorum sensing. This dynamic, sophisticated
communication system enabl es bacteriato monitor each other's presence and to modul ate their gene expression in response
to the number of bacteriain agiven area of the biofilm.8 In addition, as aresult of quorum sensing, portions of the biofilm
can become detached in order to maintain a cell density compatible with continued survival.

Stages of Biofilm Formation

The growth and development of biofilm are characterized by 4 stages: initial adherence, lag phase, rapid growth, and
steady state. Biofilm formation begins with the adherence of bacteria to atooth surface, followed by alag phase in which
changes in genetic expression (phenotypic shifts)occur. A period of rapid growth then occurs, and an exopolysaccharide
matrix is produced. During the steady state, the biofilm reaches growth equilibrium. Surface detachment and sloughing
occur, and new bacteria are acquired.

Initial Adherence and Lag Phase

The first phase of supragingival biofilm formation is the deposition of salivary components, known as acquired pellicle,
on tooth surfaces. This pellicle makes the surface receptive to colonization by specific bacteria. Salivary glands produce
a variety of proteins and peptides that further contribute to biofilm formation. For example, salivary mucins, such as

MUCS5B and MUC?7, contribute to the formation of acquired pellicle,'®'” and statherin, a salivary acidic phosphoprotein,

and proline-rich proteins promote bacterial adhesion to tooth surfaces.”® Acquired pellicle formation beginswithin minutes
of a professional prophylaxis; within 1 hour, microorganisms attach to the pellicle. Usually, gram-positive cocci are the
first microorganisms to colonize the teeth. As bacteria shift from planktonic to sessile life, a phenotypic change in the
bacteria occurs requiring significant genetic up-regulation (gene signaling that promotes this shift). As genetic expression
shifts, thereis alag in bacterial growth.

Rapid Growth

During the rapid growth stage, adherent bacteria secrete large amounts of water-insoluble extracellular polysaccharides
to form the biofilm matrix. The growth of microcolonieswithin the matrix occurs. With time, additional varieties of bacteria
adhere to the early colonizers - a process known as coaggregation - and the bacterial complexity of the biofilm increases.
These processes involve unique, selective molecular interactions leading to structural stratification within the biofilm.

Coaggregation and subsequent cell division also increase the thickness of biofilm.**#

Steady State/Detachment

During the steady state phase, bacteriain the interior of biofilms slow their growth or become static. Bacteria deep within
the biofilm show signs of death with disrupted bacterial cellsand other cells devoid of cytoplasm; bacteria near the surface
remain intact. During this phase, crystals can be observed in the interbacterial matrix that may represent initial calculus

mineralization.?? As noted above, during the steady state stage, surface detachment and sloughing also occur, with some
bacteriatraveling to form new biofilm colonies.
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Biofilm and Oral Disease

Biofilms can cover surfaces throughout the oral cavity. Microcolonies exist on oral mucosa, the tongue, biomaterials used
for restorations and dental appliances, and tooth surfaces above and below the gingival margin (Figure 3). It isimportant
for oral health professionals to communicate to their patients that both dental caries and periodontal disease are infectious
diseasesresulting from dental plague biofilm accumulation. Each of these diseases requires specific strategiesfor prevention
and treatment.

Figure 3. Bloflim lodges In the crevices around the teeth both above
and below the ginglval margin. Accumulation of dental plaque blofllm
can result In dental carles and perlodontal disease. (Figure copyright
2006 Kelth Kasnot, MA, CMI, FAML.)

With respect to periodontal disease, dental plague biofilm demonstrates a succession of microbial colonization with changes
in bacterial floraobserved from health to disease. Researchers studied over 13,000 plague samples from 185 patients with

conditionsranging from oral health to periodontal disease.** As noted above, based on their findings, anumber of microbial
complexeswereidentified that were associated with various stages of diseaseinitiation and progression. Bacterial species
contained in the yellow, green, and purple complexes appear to colonize the subgingival sulcus first and predominate in
gingival hedlth. In contrast, orange complex bacteria are associated with gingivitis and gingival bleeding. Interestingly,
bacteria of the orange complex may also be associated with red complex microorganisms including Porphyromonas
gingivalis, Tannerella forsythensis, and Treponema denticola, organisms found in greater numbers in diseased sites and

in more advanced periodontal disease.'**

Bacterial communities living in a biofilm possess resourceful survival strategies, including a broader habitat for growth,
nutrition, waste elimination, and new colonization; environmental niches for safety; barriers to thwart antimicrobial drug
therapy; protection from the host's defense system including phagocytosis, and enhanced pathogenicity.® These strategies
account for the ongoing challenge of successfully controlling periodontal infection and disease progression.”

As the biofilm matures and proliferates, soluble compounds produced by pathogenic bacteria penetrate the sulcular

epithelium. These compounds stimulate host cellsto produce chemical mediators associated with theinflammatory process®
(see Figure 4).
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Flgure 4. Subgingival plague bacteria and/or thelr products may galn access fo distant sites in the body
through the circulatory system and may potentiaily coniribute to systemic Inflammation; In this way, a
dental bloftim Infection may potentially contribute to varlous systemic diseases and condifions.
(INustration owned by McNEIL-PPC, Inc. and provided for educational purposes only. May not be
reproduced without the prior written permission of McNEIL-PPC, Inc.)

Interleukin-1 beta (IL-1), prostaglandins, tumor necrosis factor alpha (TNF-a), and matrix metalloproteinases are
mediators that recruit neutrophils to the area via chemotaxis and cause increased permeability of gingival blood
vessels, permitting plasma proteins to migrate from within the blood vesselsinto the tissue.

e Asthe gingival inflammatory process continues, additional mediators are produced, and more inflammatory cell
types such as neutrophils, T cells, and monocytes are recruited to the area.

«  Proinflammatory cytokines are produced in the tissues as aresponse to the chronic inflammatory process, and these
proteins may further escalate the local inflammatory response and affect the initiation and progression of systemic
inflammation and disease.

Theresult of thischronic inflammation isabreakdown of gingival collagen and accumulation of an inflammatory infiltrate,
leading to the clinical signs of gingivitis. In some individuals, the inflammatory process will aso lead to the breakdown
of collagen in the periodontal ligament and resorption of the supporting alveolar bone. It is at this point that the lesion
progresses from gingivitisto periodontitis, continuing the same challenge from proinflammatory mediators aswith chronic
gingivitis. Thus, controlling dental plague biofilm is essentia to preventing and reversing gingivitis as well as preventing
and managing periodontitis.

Periodontal Biofilm Infection and Systemic Health

In recent years, studies have demonstrated an association between periodontitis and various systemic diseases and conditions,
including cardiovascular disease, diabetes mellitus, respiratory disease, adverse pregnancy outcomes, obesity, pancreatic
cancer, and Alzheimer's disease.””* While several of these associations have not been definitively established, biological
mechanisms explaining some of the more extensively studied relationships are emerging.

The association between periodontal disease and some systemic diseases may relate to the ability of subgingival plague
bacteriaand/or their products to gain access to the systemic circulation through the ul cerated epithelium of the periodontal
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pocket. For example, environmental nicheslike asubgingival pocket that contains anaerobic gram-negative microorganisms
can potentially seed orange and red complex bacteria and/or their products to distant sites through the circulatory system.

In thisway, adental biofilm infection can potentially contribute to both oral and systemic inflammation.”

Research on Periodontal Microorganisms

Atheromas. Direct evidence for the role of dental biofilm infection in systemic inflammation comes from findings of
periodontal microorganismsin human carotid atheromas. Studies of atheromatous lesionsin carotid arteries revea ed that
over 40% of atheromas contain antigens from periodontal pathogensincluding P gingivalis, T forsythensis, and Prevotella

intermedia. 2 In addition, P gingivalisis known to induce platelet aggregation, a component of atheroma and thrombus

formation,? and invade endothelial cellsin cell cultures.®® While such findings suggest a possible invasion of atheromas
by oral pathogens as well as possible contribution to their development, it isimportant to note that causality has yet to be
established. Preterm Birth. Research suggests that periodontal pathogens may travel via the bloodstream from the oral
cavity to the placentainitiating preterm birth. In an animal model, Han and coworkers60 found that periodontal bacteria,
including Fusobacterium nucleatum, entered the bloodstream from ulcerated gingival sulci or periodontal pockets and
negatively influenced the normal birth process.

Respiratory Disease. Likewise, biofilm in the oral cavity may serve as a reservoir of infection leading to respiratory
disease. Pseudomonas aeruginosa, Saphylococcus aureus, and enteric bacteria have been shown to colonize the teeth of
patients admitted to hospitals and long-term care facilities. These bacteria may be released into saliva and aspirated into

the lower airway causing respiratory infection.****®* Intubation is another vehicle by which bacteriafrom the oral biofilm
can be directly introduced into the respiratory system. Intubation tubes support biofilm growth contributing to nosocomial
infection such as pneumonia. This is one reason why oral intubation raises the risk of nosocomial infection in intensive
and critical care hospital populations.

Association With Chronic Diseases and Conditions

Research has aso suggested that the association between oral inflammation and systemic inflammation may be key to
understanding and managing the significant, deleterious effects on the multiple organ systems involved in some chronic
diseases and conditions (Figure 4).°

Cardiovascular Disease. Cardiovascular disease is characterized by inflammatory plaque accumulation in blood vessels
that can cause thromboses and lead to myocardial infarction. Atherosclerosis represents a chronic inflammatory process
that causes endothelial dysfunction and injury to the elastic and muscular arteria tissue. Early atherosclerotic lesions
contain neutrophils, monocytes, and lymphocytes. These leukocytes can affect the vascular endothelial lining and cause
oxidation of low-density lipoproteins. As a result, monocytes, induced to become macrophages, take up these oxidized

lipoproteins and become lipid-laden foam cells. As the lesion progresses, the extracellular matrix of the vessel wall is
degraded by proteolytic enzymes and becomes susceptible to rupture. Thromboses can occlude blood flow to the heart

and brain and eventually lead to infarction, heart attack, or stroke.”®
Since atherosclerosis is inflammatory by nature, identifying inflammatory markers that correlate with disease state is
important. One recognized and consistent marker of systemic inflammation and poor cardiovascular prognosis is the

acute-phase protein C-reactive protein (CRP), thelevel of which riseswith systemicinflammation.®?, Animal model studies
of the relationship between cardiovascul ar disease and periodontal disease demonstrate that clinically induced oral infection

with P gingivalis will increase atheroma size and elevate CRP levelsin the blood.* Conversely, some studies have shown
that treatment of periodontitis decreases CRP blood levels,* though this has not been a consistent finding.

Diabetes Mellitus. Diabetes mellitusis another chronic systemic disease associated with periodontitis. In fact, periodontitis
has been identified as one of the major complications of diabetes.®® Although diabetes increases the susceptibility to

38,39,65

periodontal disease, periodontitis may also increase the difficulty of maintaining satisfactory glycemic control in

people with diabetes as compared with those with diabetes without periodontitis.* One biological mechanism proposed
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to explain theincreased incidence and severity of periodontal diseasein individualswith diabetesisthe finding of elevated
levels of inflammatory mediators in the gingival crevicular fluid from periodontal pockets of patients with diabetes with
poor glycemic control as compared with those with diabeteswho are well controlled or those without diabetes. Those with

poor glycemic control had considerable periodontal destruction with an equivalent bacterial challenge.®*® Of note, the

proinflammatory cytokine TNF-a plays asignificant rolein this process. TNF-a hasamajor rolein insulin resistance, the
primary cause of type 2 diabetes, and is produced in large quantities by fat cells. Periodontitis also has been associated

withincreased levelsof TNF-a. Elevated levelsof TNF-a may lead to greater bonelossby killing cellsthat repair damaged
connectivetissue or bone. Elevated TNF-a levels also may exacerbate insulin resistance and worsen glycemic control . **%%7

Adverse Pregnancy Outcomes. Studies also demonstrate that periodontal diseases are associated with the risk of adverse

pregnancy outcomes, especially preterm low-birthweight infants.>** Chronic infection, such as that found with chronic
periodontitis, can stimulate the inflammatory process throughout the body. In the placenta, this may lead to elevated

amniotic levels of prostaglandins, TNF-a, and IL-1 and IL-6, stimulating premature rupture of membranes, preterm labor,
and the birth of lowbirth- weight infants. Intervention studies are currently under way to investigate a cause and effect
relationship between advanced periodontitis and adverse pregnancy outcomes.

Strategies for Managing Dental Biofilm to Promote Health

Although dental biofilm cannot be completely eliminated, its pathogenicity can be lessened through effective oral hygiene
measures. Daily toothbrushing, interdental cleaning, and the use of topical antimicrobia chemotherapeutics are patient-based
strategies to reduce the bacterial biofilm and to help prevent periodontal diseases. American Dental Association
(ADA)-Accepted antimicrobia mouthrinses have been shown to hel p prevent and reduce plaque and gingivitiswhen added
to adaily ora hygiene regimen of mechanical plaque removal. Further, bacteria from the biofilm on mucosal and tooth
surfaces are shed constantly into saliva and transferred to other areas of the mouth. Since oral mucosa, which represents

about 80% of the oral cavity surface,”® can serve as areservoir for pathogenic bacteriathat can be transferred to the tooth
surface and sulcus, supplementing mechanical plague control methods with topical antimicrobials may also play an
important rolein reducing reservoirs of pathogensthat are unaffected by brushing and flossing directed at the tooth surface.

Using Evidencein Practice

Products recommended to patients should be those that have documented efficacy and safety. Only 2 nationally branded
anti septic mouthrinses and their generic equivalents have received the ADA Council on Scientific Affairs Seal of Acceptance
for control of supragingival plaque and gingivitis: Listerine® (fixed combination of essentia oils) and Peridex® (0.12%
chlorhexidine gluconate). However, due to recent changesin the ADA Seal Program, Peridex® and its generic equivalents
no longer carry the ADA Seal because chlorhexidine gluconate isaprescription product. The fixed combination of essential
oilsand cetylpyridinium chloride have a so been reviewed by a Food and Drug Administration (FDA) advisory committee
and have received a Category | recommendation, meaning they have been found to be safe and effective for the control
of supragingival plague and gingivitis. Peridex® and its generic equivalents, which are prescription products, have been
approved for marketing by the FDA via the New Drug Application route (or for generics, the Abbreviated New Drug
Application process). Examples of effective antimicrobial mouthrinses currently on the market appear in Table .
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Table |. Examples of Antiseptic Mouthrinses*

Active Ingredients Brands Indications Contraindications
0.12% Chlorhexidine  Paridex™ (3M ESPE, Gingivitis, Those hyparsensitive to
gluconate (available St Paul, MN) supragingival plagque chlorhexidinegluconate or other
by prescription) PerioGard® (Colgate formula ingredients.
Oral Pharmaceuticals, Long-term use: can cause
Inc., Canton, MA) moderate staining, increased
ParioRx™ (Discus calculus formation, and possible
Dental, Culver City, CA) alteration of taste perception
Canton, MA)
Various generics!
Four essential oils: Listerine® Antiseptic! Supragingival plagque, Children under 12 years
eucalyptol, menthol, (Johnson & Johnson gingivitis, oral malodor
methyl salicylate, Healthcare Products
thymol Division of McNEIL-PPC,
Inc., Skillman, NJ)

Various genericst

Cetylpyridinium Breath Rx® (Discus Dental, Supragingival plaque, Children under 6 years
chloride Culver City, CA) gingivitis, oral malodor
Colgate Viadent® (Colgate-

Palmolive, Mew York, NY)
Crest® Pre-Health™ Rinse

{Procter & Gamble,

Cincinnati, OH) *  For the mechanlsms of actions of antlseptic mouthringss, see pages
18 and 20,

t Has received the ADA Seal of Acceptance; nobe that as the ADA Seal

program has recently phased oul prescription products, ehlorhexidine
gluconate products no longer carry the ADA Seal.

Conclusion

Dental biofilm is a complex, organized microbial community that is the primary etiologic factor for the most frequently
occurring oral diseases, dental caries and periodontal diseases. Although the dental biofilm cannot be eliminated, it can
be controlled with comprehensive mechanical and chemotherapeutic oral hygiene practices. Teaching patientsto use daily
brushing, interdental cleaning, and antimicrobial mouthrinsesthat carry theADA Sedl of Acceptanceincreasesthelikelihood
of periodontal disease prevention and reduction. Although additional research is needed, thereisthe possibility that these
cost-effective, preventive strategies may minimize the effect of periodontal diseases on specific systemic conditions.
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Safety and Efficacy of Antimicrobial Mouthrinses in Clinical
Practice

Louis G. DePaola, DDS, MS and Ann Eshenaur Spolarich, RDH, PhD

Louis G. DePaola, DDS, MS is a professor in the Department of Diagnostic Sciences and Pathology at the University of Maryland
Dental School and the director of dental training for the PA/Mid-Atlantic AIDS Education and Training Center. He is an international
lecturer; has authored and coauthored over 130 journal articles, book chapters, and abstracts; and has been awarded over 75 research
and service grants, including ones for the study of antiplagque chemotherapeutic agents. He serves as a consultant to many professional
organizations and from 2002 to 2005 served on the American Dental Association Council on Scientific Affairs. He is a diplomate of
the American Board of Oral Medicine and the American College of Dentists. Ann Eshenaur Spolarich, RDH, PhD, holds several
academic appointments and currently teaches at the Arizona School of Dentistry and Oral Health, University of Southern California
School of Dentistry, and University of Maryland Dental School in addition to practicing dental hygiene. An international lecturer, she
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boards, and is a consultant to the National Center for Dental Hygiene Research. She isthe current chair of the American Dental
Hygienists' Association Council on Research. She has received several awards, most recently, the University of Pennsylvania Dental
Hygiene Alumni Achievement Award in 2002.

Efficacy Overview. The use of an antimicrobial mouthrinse is an important adjunct to toothbrushing and interdental
cleaning. To varying degrees, chlorhexidine gluconate (CHG), cetylpyridinium chloride (CPC), and essential oils (EO)
interrupt the integrity of the bacterial cell membrane, leading to lysis and death. CHG bindsto salivary mucins, tooth
structure, dental plaque, and oral soft tissues and is released slowly into the mouth, where it inhibits adsorption of
bacteria onto teeth. CHG is active against a wide range of gram-positive and gram-negative microorganisms. CPC
binds to teeth and plaque to a lesser degree than CHG and is generally less efficacious than CHG. CHG and EO
penetrate plaque biofilm and produce changes in microbial cell surface morphology that alter coaggregation,
recolonization, and, thus, survival. CHG, CPC, and EO are active against a wide variety of aerobic and anaerobic
bacteria. An overview of the Food and Drug Administration and American Dental Association rigorous approval
processes for efficacy and safety is provided.

Safety Overview. Long-term use of CHG or EO does not adver sely affect the ecology of oral microbial flora, including
microbial overgrowth, opportunistic infection, or development of microbial resistance. Long-term use of CHG, CPC,
or EO does not contribute to soft tissue lesions or mucosal aberrations and has no serious adverse effect on salivary
flow, taste, tooth deposits, or dental restoration. There is no evidence of a causal link between alcohol-containing
mouthrinses and the risk of oral and pharyngeal cancer.

Keywords: Antimicrobial mouthrinse, efficacy, gingivitis, mechanism of action, safety
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I ntroduction

Mechanical plague removal through toothbrushing and flossing has been the universally accepted "gold standard" for
maintaining oral health since the early 1960s. However, numerous studies have shown that most patients do not effectively
cleaninterdentally to remove dental plague daily.”* By the early 1980s, chemotherapeutic agents were marketed as adjuncts
to brushing and flossing; however, no definitive guidelines for the evaluation of their safety and efficacy were available.
Both the American Dental Association (ADA) and the Food and Drug Administration (FDA) have established standards
for assessing the safety and efficacy of over-the-counter (OTC) and prescription mouthrinses.

ADA Safety and Efficacy Guidelinesfor M outhrinses

Since 1931, the ADA, through its voluntary Seal of Acceptance Program, has promoted the use of oral and dental products
that are both safe and effective. Published guidelines developed by the ADAlist the acceptance criteria for each type of
agent, product, or device. In order to obtain the Seal of Acceptance, a company must provide evidence establishing that
a submitted agent, product, or device meets or exceeds the guidelines for that particular usage and is safe and effective.
Additionally, the product must have been approved for marketing in the United States by the FDA. In 1985, the ADA
recognized the potential benefits of some chemotherapeutic formulations, giving impetusto the devel opment of guidelines
for the evaluation of antiplague and antigingivitis chemotherapeutic agents for inclusion in the Seal Program, which are

gtill in use today.* In order to be awarded the Seal, an antiplague and antigingivitis chemotherapeutic must®
*  Betestedin populations of typical product usersin arandomized, parallel-group, or crossover clinical trial in which
the test product is compared with a negative control and, if appropriate, an active control

e Besupported by datafrom at least two 6-month studies conducted at independent sites, with assessment of gingivitis
and qualitative and quantitative assessment of plaque performed at baseline, an intermediate point (usually 3 months),
and 6 months

e Document a statistically significant reduction of supragingival plaque and gingivitis as compared with a negative
control in each of the 2 studies and demonstrate a statistically significant reduction of gingivitis for the mouthrinse
group of at least 15% for any one study and an average reduction of 20% in the 2 studies compared with the control

group

«  Establish product safety with respect to soft tissues, teeth, toxicology, and effects on the oral flora (eg, adverse shifts
in microbial populations, the development of microbial resistance, and the emergence of opportunistic organisms)

Data from the studies are then presented to and reviewed by the ADA Council on Scientific Affairs. If the product meets
the established standards, it is avarded the ADA Seal of Acceptance.*®

For the professional and consumer, the ADA Seal for antimicrobial mouthrinses indicates that

e Product data have successfully undergone an intensive, nonbiased safety and efficacy review
e Evidence supports the manufacturer's claim for effectiveness against supragingival dental plaque and gingivitis
e Theproduct is safe when used as directed

FDA Regulation

The FDA regulates prescription drugs as well as any OTC products that make therapeutic claims, such as the reduction
of gingivitis. The FDA has accepted key elementsfor gingivitis assessment used by the ADA Seal Program as appropriate
for its review. However, in contrast to the ADA, which evaluates products, the FDA evaluates active ingredients while
recognizing that theway inwhich aningredient isformulated may affect itsclinical activity. In 2003, the recommendations
of the FDA's Dental Plaque Subcommittee of the Nonprescription Drugs Advisory Committee were published, and they
included the conditions under which OTC products for the reduction or prevention of dental plague and gingivitis would
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be recognized as safe, effective, and not misbranded.®” In addition to data supporting effectiveness, the following criteria
are examined by the FDA®:

¢ Incidence and risk of adverse reactions and significant side effects when used according to adequate directions
e Margin of safety with normal use
e Potentia for harm from abuse or misuse

e Potentia for inducing adverse side effects (such as irritation, ulceration, inflammation, erosion, damage to
teeth/restorations)

¢  Ben€fit-risk ratio

After assessing an OTC ingredient, the FDA assigns the ingredient to a category of I, 11, or 111 ®:

e Category |: Theingredient is both safe and effective and is not misbranded.
e Category II: Theingredient is not generally recognized as safe and effective or is misbranded.
e Category lll: There are insufficient data to eval uate saf ety and/or effectiveness.

The FDA may also approve products, both prescription and OTC, through the New Drug Application (NDA) process. The
NDA processis amore lengthy one that also requires documentation of both the safety and efficacy of the product.

Mouthrinses That M eet ADA and/or FDA Guidelines

Two antiseptic mouthrinses (and their generic equival ents) have been awarded the ADA Seal for chemotherapeutic control
of supragingival plaque and gingivitis: 0.12% chlorhexidine gluconate (CHG) mouthrinse (Peridex®) and essential oils
(EO) mouthrinse (Listerine®). Because of arecent changeinthe ADA Seal Program, Peridex® and its generic equival ents
as prescription products no longer carry the ADASeal. However, no CPC formulation has yet to obtain the ADA Seal.
(See also page 32 for more information on the ADA Seal Program.)

The FDA's Dental Plague Subcommittee of the Nonprescription DrugsAdvisory Committee hasclassified 2 OTC mouthrinse
ingredients as both safe and effective and not misbranded (Category 1): cetylpyridinium chloride (CPC; examples of

products include Colgate Viadent® and Crest® Pro-Health™ Rinse) and EO.®” CHG was reviewed and found to be safe
and effective by the FDA by means of an NDA and is available in the United States only by prescription.

Although many commercial mouthrinse manufacturers claim antiplague and antigingivitis properties, most lack the efficacy
data required to earn the ADA Seal. Stannous fluoride has received Category | recommendation by the FDA's advisory
committee, and triclosan has received NDA approval by the FDA. However, these agents are not found in mouthrinse
formulationsin the United States. This article discussesthe safety and efficacy data of mouthrinsesthat have been approved
by the FDA, recommended as Category | by the advisory committee, or awarded the ADA Seal.

KEY POINT: The ADA and FDA have rigorous approval processes

The ADA grants its Seal of Acceptance to mouthrinses that have documented safety and efficacy through at least 2
longitudinal, controlled clinical trials. The FDA evaluates OTC ingredients making therapeutic claims. |t has adopted
key elements for gingivitis assessment from the ADA Seal of Acceptance criteria and assigns categories (I, I1, or 111)
based on level of safety and efficacy. For certain prescription mouthrinses, the FDA evaluates safety and efficacy via
the New Drug Application (NDA) process.
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Antimicrobial Mouthrinse Safety

Two essential criteria for any product are safety and efficacy. The most effective product would be useless if it were not
safe; conversely, the safest product would be inconsequential if it did not work. Issues related to safety in mouthrinses
include the following:

e Arethere any adverse effects on the oral microbial flora?

e Arethere any oral soft tissue aberrations?

¢ Doesroutine use adversely affect dental restorative materials?
«  Arethere any contraindications for the use of these products?

Each of these concerns merits careful consideration.

Do Mouthrinses Have Adver se Effects on Oral Microbiota?

Some dental professionals may fear that antiseptic mouthrinses pose a risk in killing or inhibiting normal flora with
subsequent repopulation with opportunistic and/or more pathogenic or resistant organisms. The microbial shift would
manifest as an overgrowth of opportunistic organisms, such as Candida. Fortunately, studies document no adverse effects

on supragingival dental plague microflora after 6 months of continued use with either CHG or EO.** Table | describes
thefindings of several studies of theimpact of EO and CHG on normal oral flora. Evidence confirmsthat daily, long-term
use (6 months or longer) of CHG or EO does not adversely affect oral microbial flora, including no microbial overgrowth,
opportunistic infection, or development of microbial resistance.

Table |. Effect of CHG and EO on Normal Oral Flora

Mouthrinse Study Description Outcome References
0.12% Several studies of & months’ duration Routine use of CHG and EO did 8, 9,12
Chlorhexidine or longer; dental plaque harvested at not cause adverse shifts in plaque
gluconate (CGH) baseline, midpeint, and end. Minimum ecology, emergence of epportunistic
and essential inhibitory concentration microbial pathogens, or development of
oils (EQ) samples taken resistant microblal strains
0.12% CHG
and EO Candida species (C albicans, Both agents effective against test 13
C dubliniensis, C krusei, C glabrata, fungal species at commercially
C tropicalfs) grown in vitro and treated available concentrations with
with 0.12% CHG or EO comparable inhibition between
CHG and EO
EO Randomized, crossover study with 29 Reduction in § mulans: Recover- 14
adults to determine whether regular able § mutans counts from the
antimicrobial rinse use had the participants’ interproximal spaces
potential for a selective increase of reduced by 75.4% with EOQ compared

Sireptococcus mulans or an overgrowth  with control. Total streptococci in inter-
of fungal species. Participants rinsed proximal plaque declined by 69.9%,
with EO or placebo for 14 days EO activity 37.1% greater against
S mutans than against other strepto-
cocel. No increase in risk of caries

EO In vivo investigations in persons with Rinsing with EO twice daily was as 15,16
denture stomalitis caused by an effective as nystatin oral suspension
ovargrowth of C albicans and othar in reducing clinical palatal inflammation

fungal species in maxillary prostheses and candidiasis
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Do Mouthrinses Cause Oral Mucosal or Other Soft Tissue Aberrations?
Concerns about potential adverse effects on oral mucosa and other soft tissue include the following:

¢ Doesalcohol cause adverse effects such as an increased risk of oral and pharyngeal cancer (OPC)?
¢ Aretheactiveingredients found in CHG, CPC, and EO safe for long-term use on the oral mucosa?
e Do mouthrinses affect salivary flow?

«  Arethere adverse effects on taste or tooth deposits?

Several studies have addressed these issues and are discussed bel ow.

Does alcohol cause adver se effects such asan increased risk of OPC? Many mouthrinses contain pharmaceutical-grade
alcohol to solubilize active ingredients, make them biologically active, or dissolve flavoring agents. Typical alcohol levels
in mouthrinses include the following:

e CHG: generally 12.6% alcohol

*  CPC: 6% to 18% alcohal (traditional) and acohol free, with high-bioavailability CPC, 0.07%17

« EO: 26.9% alcohoal (original "gold" product) and 21.6% alcohol (flavored products)
Oral care professionals may be reluctant to recommend an alcohol-containing mouthrinse (ACM) because of perceived
risk for developing OPC. It is well known that tobacco usage and excessive alcoholic beverage consumption cause a
substantial portion of the OPC.*®* Since most mouthrinses contain acohol, do ACMs increase cancer risk as well? A

number of studies have examined a cause-effect rel ationship between ACMs and OPC with varying results.***? A critical
review of investigations that suggested a causesffect relationship revealed anumber of deficiencies and study design flaws

that necessitate rethinking the ACM-cancer link®%:

¢ Lack of adose-response based on frequency and/or duration of mouthwash use
¢ Inconsistent findings among studies
e Lack of ascientific or biological basisto explain inconsistent findings between males and females
*  Absence of correction for alcoholic beverage ingestion and tobacco use
¢ Inclusion of pharyngeal cancer, an improper classification as mouthrinses only contact the oral cavity
¢ Inclusion of other head and neck carcinomas, lymphomas, and sarcomas as oral cancer, an improper classification
as mouthrinses only contact the oral cavity
KEY POINT: No link between ACMsand OPC

According to the FDA, National Cancer Institute, and ADA, there is no evidence of a causal relationship between

ACMs and OPC.*® Most mouthrinses accepted by the ADA as safe and effective contain alcohol. The ADA Seal
documentsa product's safety and efficacy, and the ADA recommendsthat patients continue to use antiseptic mouthrinses

as advised by their dental hygienist and dentist.”®*

A widely referenced study by the National Cancer Institute erroneously concluded that OPC risks were elevated 60%

among female and 40% among male users of mouthwash (with >25% alcohol).”” This epidemiologic retrospective
investigation consisted of interviews with 866 patients with OPC, diagnosed January 1984 through March 1985, and 1249
controls from the general population without OPC sampled from 4 areas of the United States. Reanalysis of this report by
independent reviewers concluded that many patients in the OPC group (6.6% of men and 12.6% of women) had tumors
of nonmucosal histology that could not have been contacted by an ACM. Reanalysis of the data showed no relationship

between ACMs and OPC.****! Additional investigators continue to report that there is no evidence that ACM useincreases
OPC risk 2%
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Data comparisons of topical alcohol exposure of the oral mucosa from ACMs and alcoholic beverage consumption may
be invalid. Two or even 3 topical administrations of a 25% ACM, each lasting 30 seconds, seem unlikely to produce the

same effect aslong-term, habitual al coholic beverage consumption. Pharmaceutical alcohol isnot acarcinogen.®® However,
chemicals and additives found in alcoholic beverages can cause cancer; for example, urethane, a known carcinogen, is

commonly found in alcoholic beverages.®***® Commercial mouthrinses contain pharmaceuticalgrade denatured alcohol
(pure ethanol), which is free from contaminating carcinogens.
Taking the following precautions should limit any potential problemswith ACMs:

¢ Advise patients to consult with their abuse sponsor (counselor) before using an ACM.

¢« EOisindicated for usein individuals over the age of 12 years. The effectiveness and safety of CHG have not been
established in individuals under 18 years.35,36

¢ Useof an ACM in persons taking disulfiram (Antabuse®) and metronidazole (Flagyl®) is contraindicated, because
in combination they may induce nausea, vomiting, and other unpleasant side effects.37,38

Do the active ingredients of CHG, CPC, and EO adversely affect the oral mucosa? Evidence supports that long-term use
of CHG, CPC, or EO does not contribute to soft tissue lesions or mucosal aberrations. Longterm clinical trials (at least 6
months' duration) produced substantial evidence documenting the safety of the active ingredients of CHG, CPC, and EO

mouthrinses on the oral mucosa and periodontium.*** Complete oral soft tissue examinations were performed at each
datacollection period (baseline, 3 months, and 6 months) in these studies. Findings reveal ed no differencesin theincidence
or severity of adverse events between the CHG, CPC, or EO groups and control/placebo groups. With EO, users report
aninitial tingling/burning sensation that lessensrapidly with time and is considerably reduced by the addition of flavoring

such as citrus.** A burning sensation and occasional mild desquamation have also been reported with CPC use.™
Do mouthrinses affect salivary flow? Xerostomia is a common side effect of many systemic diseases,

radiation/chemotherapy, and numerous OTC and prescription medications. Amisconception is that the use of an ACM
desiccates the oral mucosa, leading to xerostomia. However, studies have shown that rinsing with an EO mouthrinse does

not induce mucosal drying or aberration.>** Table I summarizes these study findings.



Journal of Dental Hygiene, Vol. 81, No. 5, October 2007
Copyright by the American Dental Hygienists' Association

Table |l. Effects of EO on Salivary Flow

Study Description

Effect of EO versus placebo
on the salivary flow rate and
oral mucosa of 19 volunteers
with documented xerostomia
who used 3 rinses daily for
14 days followed by a cross-
over after a 7-day washout
period. Pre- and postrinse
salivary flow rates were
measured and oral soft
tissues examined for
evidence of irritation and
inflammation

Effect on salivary flow or
symptorns of dry mouth
of an EO mouthrinse and
a non—alcohol-containing
mouthrinse

Outcome References

Under exaggerated conditions 54
(3 rinses/day instead of the
recommended 2), no lesions
aftributable to EO observed

in the majority of patients.

No statistically significant
differences detected between

pre- and postrinse salivary

flow rates for either the EO

or control group

No significant effect on &5
salivary flow or dry mouth

between the 2 groups

Are there adverse effects on taste and tooth deposits? Some patients may experience a bitter taste with EO use.* Taste
alteration, aswell asincreased supragingival calculus formation and brown staining of the teeth and tongue, is associated

with use of CHG and CPC.*2*%% CHG stains teeth, esthetic restorations, and implant abutments, and this staining can

be problematic in a society that desires cosmetic dentistry and whiter and brighter teet

h 36,56

Does Routine Use of Mouthrinses Adversely Affect Dental Restorative Materials?

A number of studies have addressed the concern raised about the effect of antimicrobial mouthrinses on dental materials.
Other than the potential for staining with CHG and CPC, there are no documented adverse effects on dental materials.

Table 1l summarizes the findings of these studies.
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Table Ill. Effects of Antimicrobial Mouthrinses on Dental Materials

Mouthrinse Study Description Outcome References
Seven mouthrinses In vitro study of resin specimens placed Mo statistical difference 61
(5 alcohol-containing in 1 of 7 mouthrinses and vibrated for among the tested
mouthrinses [ACMs], 30 seconds or 1 minute twice daily (to solutions. ACMs caused
1 alcohol free, simulate actual use exposure times) no increased reduction in
and 1 plain water) for 180 days composite resin hardness
Essential oils In vitro study measured effect of EO Mo differances in SBS 62
(EQ) on resin bond strength on human found between the EO

teeth embedded in dental stone. and control groups at all

Tooth surfaces etched and rinsed for dilutions. EQ had no

30 seconds with distilled water or effect on resin bond

various EQ dilutions. Each tooth was strength

then dried, a film of adhesive resin

applied followed by composite resin,

and shear bond strength (SBS) recorded
EOQ Direct effect of EO use on dental No significant differences 63

KEY POINT: CHG, CPC, and EO cause no serious adver se effects in a generally healthy population when used

according to directions

Thisincludes effects on salivary flow, taste, tooth deposits, and dental restorations. Some users may experience minor
taste alteration, staining, and supragingival calculus formation with some CHG and CPC formulations.

Efficacy of Mouthrinses

materials. Specimens of amalgam,
glass ionomer, and composite subjected
to EO or distilled water for a continuous
10-day period. For each material, com-
pressive strength and water fluid
absorplion were compared; surface
porosity was evaluated with scanning
electron micrographs (SEM). Also, 10
subjects wore appliances with implanted
study materials and rinsed twice daily
for 30 seconds with EO or placebo.
After 10 days, dental materials
examined by SEM

How Antimicrobial MouthrinsesWork

between the EO and
control groups detected
in witro or in vivo. EO use
had no adverse effect on
restorative materials
tested

Antiseptics are chemical agents used to eliminate oral microorganismsin avariety of ways:

e By producing cell death

e By inhibiting microbial reproduction

e By inhibiting cellular metabolism

Most antiseptic agents are bactericidal, although some are bacteriostatic. The effectiveness of these agents varies widely
and is dependent upon product formulation, concentration of the active agent, dose, substantivity, compliance, and
interactions with other chemicals present in the oral cavity at the time of use. Different antimicrobial mouthrinses have
demonstrated efficacy against bacteria, fungi, viruses, and spores. Some products produce a wide spectrum of activity,

while others are effective against selected microorganisms only.*® Notably, most studies, including longitudinal trials,
testing the efficacy of CHG used the commercial product Peridex®, and Listerine® was the EO commercial product used
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for all studies cited in this paper. CPC commercial preparations used in research studies vary by product concentration
and brand.

Mechanism of action of CHG. CHG (0.12%) is a bactericidal bishiguanide antiseptic, with demonstrated efficacy against
the following organisms:
¢ A widerange of gram-positive and gram-negative organismst4

¢ Aerobes and anaerobes, many of which are associated with plague and gingivitis, including Fusobacterium and
Prevotellaintermedia65

¢ Herpessimplex virus 1 and 2, human immunodeficiency virus 1, cytomegalovirus, influenzaA, parainfluenza, and
hepatitis B.12,66,67 CHG is not approved for the prevention and treatment of viral infections

e Seven species of Candida and other yeasts13,68,69 (often used alone or in combination with other antifungal
medicationsto reduce opportunistic infectionsin at-risk populations, such asthose undergoing treatment for leukemia
or bone marrow transplantation70,71)

Exposure to CHG causes rupturing of the bacterial cell membrane, which alows for leakage of the cytoplasmic contents,
resulting in cell death.”” CHG bindsto salivary mucins, reducing pellicle formation and inhibiting colonization of plague
bacteria.® ™ It also binds to bacteria, which inhibits their adsorption onto the teeth.* CHG has been shown to penetrate
the dental plague biofilm, which enables CHG to access and kill pathogens embedded within the biofilm.”

CHG bindstightly to tooth structure, dental plaque, and oral soft tissues. It isreleased slowly into the mouth, which allows

antimicrobial effects to be sustained for up to 12 hours, thus its high degree of substantivity.**” A 30-minute interval is
optimal between toothbrushing and rinsing with CHG to avoid an interaction between the positively charged detergents
found in dentifrices (eg, sodium lauryl sulfate) and the cationic CHG rinse. This interaction, and possible inactivation of

CHG, can also occur with the anionic fluoride ion found in stannous fluoride and in some toothpastes and mouthrinses. ™™
Mechanism of action of CPC. CPC, aquaternary ammonium compound, demonstrates bactericidal activity. Its mechanism
of action is similar to CHG in that it ruptures the bacterial cell wall membrane, resulting in leakage of the intracellular
contents and eventual cell death. CPC is also thought to alter bacterial metabolism and inhibit cell growth.™

CPC binds to tooth structure and dental plague biofilm; however, the degree of binding is not as strong as with CHG.
Further, CPC is rapidly released from binding sites, which explains why it is generally less efficacious than CHG.” Like

CHG, this cationic rinse may adversely interact with other charged ions found in dentifrices and mouthrinses, possibly
limiting its biological activity.

Published data regarding the efficacy of CPC-containing mouthrinses are limited. In the United States, CPC is available
in 2 concentrations. 0.05% found in cosmetic mouthrinses (Cepacol® and Scope®) and 0.07% found in therapeutic
mouthrinses (BreathRx® and Crest® Pro- Health™ Rinse). It has been suggested that the unique vehicle found in Crest®
Pro-Health™ Rinseis purported to increase the product's oral bioavailability when compared with other CPC-containing

mouthrinses.”
In vitro studies have documented that CPC can be effective against the following organisms:

«  Actinomycesviscosus, Porphyromonas gingivalis, Campylobacter rectus, Streptococcus sanguis, Eikenella corrodens,
Salmonellatyphimurium, Fusobacterium nucleatum, Haemophilus ctinomycetemcomitans, L actobacillus casei, and
Pintermedia78

e Severa species of Candida68,69,79-81
CPC, like CHG, has been suggested as a possible agent for the prevention and treatment of fungal infections. However,

CPC mouthrinses may adversely affect systemic azole drug treatment of oropharyngeal candidiasisinimmunocompromised
persons. This negative outcome may be attributed to either a cross-resistance to the azole drugs against CPC-resistant
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organisms or drug antagonism between CPC and azole antifungal medications when they are used in combination.®? Two
of 5 fluconazole-resistant C abicans strains have also exhibited reduced susceptibility to CPC.*

Mechanism of action of EO. EO antiseptic mouthrinse is a bactericidal combination of phenolic essentia oils, including
eucalyptol, menthol, methyl salicylate, and thymaol. Phenolic compounds exert their antimicrobial effects by the following

mechanisms’” 8%

e Cause protein denaturation
e Alter the cell membrane, resulting in leakage of the intracellular contents and eventual cell death
e Alter bacterial enzyme activity

¢ Exhibit anti-inflammatory properties by inhibiting prostaglandin synthetase, an enzyme involved in the formation
of prostaglandins, which are primary inflammatory mediators. Note that the anti-inflammatory effect of phenolic
compounds occurs at concentrations lower than those needed for antibacterial activity

e Cause perforation of the cell membrane and rapid efflux of intracellular contents (especially thymaol)

e Alter neutrophil function by suppressing theformation of and scavenging existing free radicals generated in neutrophils
and by altering neutrophil chemotaxis (especially thymaol)

A 30-second exposure time to EO produces morphologic cell surface alterationsin avariety of oral pathogensthat suggest

the loss of cell membrane integrity.®® Cell surface changes may also alter bacterial coaggregation and recolonization that
could potentially affect the growth and metabolism of these organisms. Microscopic evidence of cell surface roughening
was obtained for the following microorganisms:

e Calbicans

¢ Fnucleatum

e A viscosus

e A viscosus

e Ssanguis
Cell surface changes that result from a short exposure time to EO may adversely affect bacterial and fungal survival.®
Exposure to levels of EO sublethal to microorganisms also reduces bacterial coaggregation with gram-positive pioneer

species, an essential step in plaque maturation and the development of the complex pathogenic flora found in gingival
disease. Decreased bacterial coaggregation reduces the rate of plague maturation, which in turn may result in a decreased

plaque mass, as is observed clinically with EO use.®® EO also has been shown to extract endotoxins from gramnegative

bacteria® Endotoxins play an important role in pathogenesis; thus, reduction in endotoxin level should manifest as a
decrease in gingival inflammation.

Unlike other OTC mouthrinses, EO has been shown to penetrate the dental plague biofilm and is active against bacteria
embedded within the biofilm.”**** EQO kills a wide variety of aerobic and anaerobic bacteria\ associated with plaque
biofilm and gingivitis, including the following®

¢ A actinomycetemcomitans

e A viscosus

e Smutans

e Ssanguis

e Bacteroides species

-10-
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Efficacy against gram-positive and gram-negative organisms occurs even at concentrationsthat arelessthan full strength.***
A single 30-second rinse reaches and exerts an antibacterial effect interproximally, an important consideration given that
gingival disease starts between the teeth and that individuals often cannot access interproximal areas with mechanical
plaque removal techniques such as toothbrushing and flossing. Total recovered bacteriafrom proximal tooth surfaces was

43.8% lower following a single 30-second rinse of EO compared with a control (P=.001).* Rinsing twice daily with EO
as an adjunct to brushing for 11 days reduced total recoverable streptococci in interproximal plague by 69.9% (P<.001),
with EO producing a 37.1% greater activity against Smutans than other streptococci. A significant reduction of 75.4%in
total recoverable S mutans count was observed (P<.001).14 Studies also have demonstrated significant suppression of the
oral flora for several hours after rinsing, documenting that the antimicrobial activity of EO extends beyond the rinsing

period.”

In vitro studies have shown that EO is aso active against viruses, including herpes simplex virus 1 and 2, hepatitis B,
human immunodeficiency virus 1, and influenzaAvirus, as well as against 7 species of Candida.”**"*® Like CHG, EO is
not approved for the prevention and treatment of viral infections.

Unlike CHG and CPC, EO has a neutral electrical charge and does not interact negatively with other charged ions found
in dentifrices and mouthrinses.” Moreover, its action is not inhibited by proteins in blood serum that inactivate many
antimicrobial agents, including CHG.**%*

Efficacy of Mouthrinses on Plaque Biofilm and Gingivitis
The primary indication for antimicrobial mouthrinse use is the reduction of supragingival plaque biofilm and gingivitisin
patients. A recent meta-analysis of 6-month clinical trialsto evaluate the efficacy of avariety of antiplague and antigingivitis

products revealed that the largest body of studies supported the efficacy of EO.*'A smaller body of studies supported the
antiplague and antigingivitis efficacy of 0.12% CHG. Results regarding the efficacy of CPC varied and were dependent

upon product formulation.*® Efficacy studies of CHG, CPC, and EO are summarized in Tables 1V, V, and VI, respectively.
Table V. Effects of CHG on Supragingival Plaque and Gingivitis

Trial Concentration Plaque Gingivitis
Length No. of of CHG Decrease Decrease
Investigator (months) Subjects (%) (%) (%)
L&e at al, 1976% 24 120 0.20 45 27
Lang et al, 1982% 6 158 0.10 16.2 66.6
0.20 19.4 80.4
Segreto et al, 1986™ 3 600 0.12 36 37
0.20 28 28
Grossman et al, 1986% 6 430 0.12 61 39
Grossman et al, 19897 ] 481 0.12 49 N
Brightman et al, 1991™ 3 34 0.12 64.9 60.0
Overholser et al, 1990 6 124 0.12 50.3 30.5
Eaton et al, 1997 3 121 0.12 28 25
Charles et al, 2004* 6 108 0.12 21.6 18.2

-11-
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Table V. Effects of CPC on Supragingival Plaque and Gingivitis

Trial Concentration Plaque Gingivitis
Length Ne. of of CHG Decrease Decrease
Investigator (months) Subjects (%) (%) (%)
Allen et al, 1998 6 11 0.05 28.2 24.0
Mankodi et al, 2005 6 139 0.07 15.8 154
Stookey et al, 2005%* 6 366 0.075 17 23
0.10 19 20

* The mouthrinse formulations In this study were sxperimental,

Table VI. Effects of EO (Listerine®) on Supragingival Plague and Gingivitis

Trial Plagque Gingivitis
. Length No. of Rinsing Decrease Decrease
Investigator (months) Subjects Supervision (%) (%e)
Lamster et al, 1983" 6 145 Supervised 22 28
Gordon et al, 1985% 9 85 Supervised 19.5 23.9
DePaola et al, 1988" 6 107 Supervised 34 34
Overholser et al, 19902 6 124 Supervised 36.1 35.9
Charles et al, 20019 6 36 Unsupervised 56.1 229
Bauroth et al, 2003% 6 326 Unsupervised 21 12
Sharma et al, 2004 6 237 Unsupervised 51.8 21.0
Charles et al, 2004% 6 108 Unsupervised 188 14.0

The following observations can be made from these study results:
¢ CHG generaly reduces more plague than either CPC or EO, a predictable outcome given its greater substantivity;
the longer an antimicrobial agent staysin contact with plague bacteria, the greater its effect.
¢ CHG and EO are comparable in reducing gingivitis.39-41,43-45,48-50,102-104

¢ In head-to-head comparison studies that evaluated both CHG and EO in the same participants, antiplague effects
were greater for CHG, but antigingivitis effects were similar for both agents.42,46,47

¢ Both CHG and EO demonstrate greater reductions in supragingival plague and gingivitis as compared with CPC
(seeTables 1V, VI).

Perhaps one EO study best summarizes the effectiveness of mouthrinses as an aid to reducing supragingival plague and
controlling gingivitis. In alarge, randomized, controlled clinical tria involving 237 participants, those who added twice-daily
rinsing with EO to their homecare routine of regular brushing and flossing demonstrated a 51.9% greater reduction in

plague and a 21.0% greater reduction in gingivitis, as compared with those who brushed and flossed only.” This study
demonstrates the benefit of adding an EO mouthrinse to regular mechanical plaque removal and shows that mouthrinses
are able to reach bacteria in areas that are difficult to access and where mechanical methods often |eave residual plaque
behind.

Approved Mouthrinses Are Efficacious Throughout the Entire Mouth

Using an anti septic mouthrinse produces an antimicrobial effect throughout the entire mouth, including areas easily missed
during toothbrushing and interdental cleaning. Studies have demonstrated that antisepticskill bacteriain salivaand on the
soft tissues of the mouth, including the tongue and oral mucosa, which are reservoirs of pathogenic bacteriathat are able

to transfer and coloni ze onto the teeth.**%'%® These coll ective research findings, with consideration given to the respective

-12-
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adverse events profiles of antiseptic agents, reinforce the value of using CHG, CPC, and EO in addition to mechanical
plaque control for longterm maintenance of gingival health.

Conclusion

Antimicrobial mouthrinses that are approved by the FDA and carry the ADA Seal of Acceptance are safe and effective
for the reduction of supragingival plaque and gingivitis. Products that have not been evaluated in longterm clinical trials
have no scientific evidence documenting safety or efficacy and should be used with caution. Antimicrobial mouthrinses
with established safety and efficacy are an important and effective addition to mechanical plague control methods to
establish a healthy mouth. Most patients will benefit by adding an ADA-Accepted antimicrobial mouthrinse to their
self-care daily regimen of brushing and interdental cleaning.
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Overview. A cost-effective way of improving patient outcomes is adopting preventive practices known to be effective.
As" front-line" providers of dental health services and information, dental hygienists are an important catalyst for the
implementation of evidence-based preventive practices - such as the twice-daily use of antimicrobial mouthrinses - in
the self-care routines of patients. However, encouraging patients to adopt new behaviors can present a challenge:
providers may be uncomfortable with recommending new behaviors and patients may be resistant to learning new
skills. As expert clinicians, educators, and counseglors, dental hygienists are in an excellent position to help patients
make changes and learn new behaviors.

Clinical Implications. This article discusses practical methods for promoting change. Targeting interventions to
individual patient values, stage of readinessto change, and skill set encourages patient incorporation of new behaviors.
Time should be allotted for supervised practice of new skills, and patients should be supported in planning for effective
and lasting behavior change. Through effective communication, skillsteaching, and use of follow-up, dental hygienists
can help patients adopt healthy behaviors.

Keywords: Antimicrobial mouthrinse, compliance, dental hygiene,, oral health, patient education

I ntroduction

The merits of oral hygiene to health have long been valued by oral health care providers. However, public awareness of
the importance of oral health and the links between oral and systemic health and disease has increased in recent years,
particularly sincethe publication of Oral Health in America: A Report of the Surgeon General in 2000 and the subsegquent
release and implementation of the National Call to Action to Promote Oral Health, a public-private partnership under the

leadership of the Office of the Surgeon General.*? Dental hygienists now have an important window of opportunity to
counsel patients on behaviors that promote oral health. Health care providers, including dental hygienists, can act as
catalysts for change by teaching patients about oral health, modeling health behaviors, and helping patients adopt healthy

behaviors.®

It has been noted that "the most cost-effective opportunity to improve patient outcomes over the next quarter century will
likely come not from discovering new therapies but from discovering how to deliver therapies that are known to be
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effective."* The aim of this article is to enable dental hygienists to put evidence-based information about antimicrobial
mouthrinses into practice by effectively communicating research findings with patients and promoting incorporation of
healthy behaviorsinto their self-care regimens. Thisreview will focus on practical methods for promoting positive change
and suggest ways to involve patientsin optimizing their oral health. By promoting optimal oral care, dental hygienists can
make a significant difference in the health and well-being of their patients.

Initiating Behavioral Change

While encouraging patients to adopt new, healthful behaviorsis something dental hygienists frequently do, they may find
it difficult to recommend new behaviors, such as use of antimicrobial mouthrinses. Barriers to change are varied and
include:

e Habit: Dental hygienists may recommend traditional oral hygiene methods most often (such as brushing and flossing),
despite research demonstrating the effectiveness of other oral hygiene aids and techniques.5

¢ Lack of confidence6: Dental hygienists may lack the confidence to use motivational interviewing techniques (please
see Practical Strategies for Change)

«  Lowered expectations: Hygienists may feel that patients are unlikely to change their behaviors despite counseling.
Patients that dental hygienists have the lowest expectation of - those with high plague levels - may receive less
genuine verbal interaction and not receive the moreintensiveinstruction they need.7 These more challenging patients
may beideal candidatesfor dental hygieniststo begin targeting for incorporating antimicrobial oral rinsing into daily
home care.

¢ Not enough time: Lack of interest and resistance from the patient and poor financial incentives for oral hygiene
instruction may contribute to limiting the time spent on education.8,9

For al of these reasons, dental hygienists may tend to continue to recommend the traditional therapies of brushing and
flossing alone. However, compliance with daily flossing has been reported to be generaly low, ranging from only 10%
to 30%,” so patients may benefit from information about new and adjunctive methods for thorough plague removal.

But changing dental hygienist behavior isdifficult dueto the complexity of the process, and different barrierslikely respond
to different approaches to change.'®™* Simple exposure to new knowledge may be insufficient to overcome most barriers
to change practices,"™** but dissemination of information can be more effective in changing behavior when combined with

other methods such as interactive educational activities, enabling tools, and reminders.”® In addition, comparing one's
current practice behaviors to sources of evidence, such as guidelines and external feedback, has been shown to motivate

change."* Reading journal articles that summarize the evidence base in a subject area, like the ones published in this
journal supplement, and comparing the findingsto one's current practice may stimulate aneed that encourages practitioners
to change their professional behaviors.

Recently, two professional dental organizations have officially acknowledged evidence about the adjunctive use of daily
antimicrobial rinsing. The American Dental Association (ADA) released a statement in support of the use of ADA-Accepted

antimicrobial mouthrinses in addition to traditional brushing and interdental cleaning. The Canadian Dental Hygienists
Association (CDHA) published a position statement supporting the incorporation of antimicrobial rinsing in patient home

care routines.’® Both of these documents provide support for the dental hygienist as he or she recommends that patients
incorporate oral rinsing into their daily routine.
Practical Strategiesfor Change

The patient isthe center of any successful change effort. Promoting change starts with listening to the patient and providing
suggestions and skills teaching that are aligned with the patient's values. Dental hygienists need to be comfortable with
actively questioning and interviewing patients to elicit the patient's beliefs and values about oral hygiene, health, and

disease and be prepared for responses that do not conform with ideals.®® Effective questioning minimizes patient
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defensiveness, allowing patients to consider change. The following are strategies that can promote effective dialogue and
support adoption of healthy behaviors.

Ask patient about current oral health practices Begin with determining the patient's current level of selfcare. Example:
"What do you do each day to take care of your teeth and gums?' You may want to ask the patient questions that
elicit felt needs, such as, "If you could change anything about your oral health, what would you change?' Avoid a
confrontational approach, and be sure to support healthy activities the patient is already performing.

Assess patient readiness to change Determine the patient's readiness to incorporate new self-care behaviors.23 The
initial question may be "Would you be willing to try using an antimicrobial mouthrinse twice daily?" If the patient
responds positively, move to practical support. If the patient responds with disinterest, determine any obstacles to
change. "Have you tried them in the past? Did you find one you liked? Why not? Why don't you think it would be
helpful ?' Be sureto maintain anonconfrontational attitude. It may help to write down patient objections, and continue
to listen to objections until the patient is finished. Active listening may diffuse patient resistance. If the patient is
unwilling to consider change, providing interventions over multiple visits can encourage the patient to rethink his
or her decision. Always work within the patient's stage of readiness to change.

Supervise new skills/behaviors If the patient is ready to attempt new behaviors, supervised practice will enhance
patient self-efficacy.3 Encourage the patient to practice using mouthrinse, and show the patient what to look for on
the label. This will increase the patient's comfort level and success with the new behavior. Remind the patient that
if a product was shown viaresearch to be effective with twice daily use, using the product once daily may not yield
the desired outcomes.

Structure a plan for successful adoption of the new behavior If the patient is ready to change, it is aso important to
help with the plan for success. Unlike other negative behaviors such as overeating or smoking, patients do not derive
positive satisfaction when neglecting oral self-care. The primary obstacleis apathy. Work with the patient to develop
a brief change plan that incorporates environmental support. Encourage the patient to be specific. These planning
steps maximize the likelihood of successful change. Example: "I'm glad you're ready to make a positive change. I've
seen many patients significantly improve the health of their gums by adding an antimicrobial mouthrinse to their
daily routine. Do you have an antimicrobial mouthrinse? Do you know where to look to find out if your rinse is
ADA-Accepted? When do you plan to use your rinse? Will your use of the rinse match the manufacturer's
recommendations for daily care?'

Anticipate obstacles Stressful life experiences can disrupt the formation of positive habits.18 Encourage the patient
to incorporate external memory triggers (eg, notes to self) to allow him or her to maintain or resume positive oral
health practices during disruptive or stressful periods. If the patient does not discuss obstacles, you may want to
engage in self-disclosure or share examples from your experience with other patients. Example: "It can be hard
sometimes to remember new healthy habits when we're busy, sick, traveling, or stressed out. I'm a dental hygienist,
and some days I'm so busy | barely have time to brush my teeth. What are some ways that help you remember to do
things when life is stressful? What are some obstacles that may keep you from using an antimicrobial mouthrinse
twice daily?'

Follow up with the patient Ask the patient about whether he or she has successfully incorporated the behavior and
any obstacles that were encountered: "Were you able to find a product you really liked? Could you easily accessthe
product? Was it hard to be consistent? What was your biggest challenge?' Praise any progress toward the desired
behavior, and revise the patient's action plan accordingly: "Even though you weren't able to use the rinse every day
twice daily, I'm glad that you were able to use it before bed most nights. You have made a great start! Do you think
you can use it more often? When do you think you can incorporate a second rinse into your day?' Specific follow-up
demonstrates care for the patient and is appreciated. Follow-up is also central to maintaining change.26,27

While it takes time to change behaviors, the above interventions are brief and can be incorporated into a preventive,
therapeutic, or periodontal maintenance visit. Through use of effective questioning and encouraging patientsto share their
health values and behaviors, dental hygienists can offer targeted advice and be perceived as caring and supportive while
fulfilling their responsibility to educate patients. Nonconfrontational questioning minimizes patient defensiveness and
ensuresthey will be asreceptive as possible to receiving information on their oral health. Repeated interventions can assist
patients as they adopt positive behaviors that will improve oral health and quality of life.

-3-



Journal of Dental Hygiene, Vol. 81, No. 5, October 2007
Copyright by the American Dental Hygienists' Association

Encouraging Compliance/ Adherence

Once a dental hygienist decides to assist patients in improving their oral health status through the implementation of an
evidence-based product, (eg, an antimicrobial mouthrinse), the dental hygienist must motivate the patient to change his
or her daily oral care routine. Research confirms what dental hygienists know intuitively, that patients are reluctant to

change their home care routines and, overall, may not display interest in oral hygiene instruction.**’

Despite the value people place on ora health, patients are increasingly strained with meeting the demands of daily life."®

Stressful life events have also been shown to interfere with selfcare.’® In a study examining the impact of oral hygiene
education, patients with poor oral hygiene subsequent to instructions and education reported having difficulty taking care

of their teeth and had more factors that interfered with self-care than the more successful study participants.® Moreover,
because incorporating complex behaviors - such as traditional oral self-care behaviors - may be met with less compliance

than simpler strategies,™ oral rinsing interventions may produce improved adherence (see Adherence versus Compliance).
Adherence versus Compliance

Compliance is a common term used in oral health care literature to describe a patient's willingness to follow a
practitioner's instructions.”®”® The term has been criticized because it implies that the patient assumes a passive role

and acquiesces to professional recommendations he or she may not understand or agree with.*"?*?®® Some authors use
theterm adherenceinstead of compliance, asit impliesthat the patient takes a more activerolein decision making and

thereby improves behavior change.”

Further complicating the issue of compliance, research evidence demonstrates that even persons with high plague levels

believe they are doing agood job with their oral home care.™ The fact that patients have an inability to evaluate their oral
hygiene effectiveness and monitor their oral health status has been raised as a weakness undermining dental hygiene
instruction.? Finally, compliance in behaviors preventing conditions perceived to be non-life threatening, such as periodontal

disease and dental caries, may have alower priority for patients.'®*

Dental hygienists can encourage patients to adopt healthy behaviors, such as the twice-daily use of an ADA-Accepted
antimicrobia mouthrinse, by avariety of methods. Dental hygienists can listen to patient feelings and values and emphasize
the value and relevance of oral hygiene care before providing oral hygiene education.” Thisallows patientsto link improved
health behaviors to these values, enhancing their readiness to make positive changes.”

In addition, change efforts should be tail ored to the patient's expressed readiness to change. According to the Transtheoretical

Model of Change, patients are in one of several stages of readiness to incorporate new behaviors,®%- and interventions
should be targeted accordingly. Table | shows stages of change and appropriate interventions based on the patient's stages
of readiness.
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Table |. Transtheoretical Stages of Change and Suggested Interventions? 2

Stage

Precontemplation

Characteristics
Patient is unaware of the
need for behavior change
of résistant to change

1 won't change”

Suggested Intervention
Verify patient's state of readiness
Raise patient awareness

“Are you aware of the health benefits of using an
antimicrobial mouthrinse twice daily 7~

Contemnplation Patient has considered Verify patient’s state of readiness
changing behavior but is
not currently taking action Compliment patient on thinking about making a change
“I might change” “Sounds ke you've been thinking about making changes
in your oral self-care. That's greatl What would you say
is holding you back from taking that step?”
Preparation Patient is ready to take Verify patient's state of readiness
positive action
Provide actionable information
1 will change”
I'm glad you're ready to make a healthy changs. If you
wanted o use mouthrinse tonight, what steps would you
need to fake 7 (eg, suggest purchasing a mouthrinse known
to reduce plaque and gingivitis)
Action Patient is making initial Verify patient’s state of readiness
steps toward behavior
change Support change
‘I am making a change” ‘I'm glad you decided to give mouthrinse a try. Have you
thought about ways lo make it easier to continue your
naw habit ?” (eq, suggest placing it on the counters in
all the bathrooms, placing a reminder note on the
bathroom mirror, of including it in an oral care kit at work)
Maintenance Patient has incorporated Verify patient’s state of readiness

behavior change successfully,
although some relapse
may have occurred

‘I have been making
changes”

Support behavior maintenance, explore polential
obstacles, make contingency plans

“That's wonderful fo hear you're using mouthrinse! | can
sea the improvement in your plague and gingival bleeding

scores, It takes time to change lifelime habits. We will keep
maonifering your oral health sfatus at each dental hygiene
visit. Let me show you how o monitor yourself at home.”

In addition to matching educational interventions to patient readiness for change, it is important to tailor information to
each individual patient. Through the skillful use of listening, questioning, imparting knowledge, and teaching skills, the
dental hygienist can influence the key dimensions of patient behavior including acquiring knowledge, changing attitudes,

heightening perceived needs, and improving motivation."** While the actual interventions recommended may be the same
across avariety of patients - for example, twice daily use of an antimicrobial rinse - the individual tailoring of educational

sessions to these behavioral dimensions are critical for motivating change.®® As new products are introduced to the
market, the dental hygienists role becomes crucial in helping patients understand the personal health care implications of

the research literature.®

The provision of information about safe and effective antimicrobial mouthrinses is important, but information alone will

not change patient behavior.2® The teaching of new skills is a necessary component of an effective intervention. Skills
acquisition isfacilitated by introducing skills one at atime, allowing time for supervised practice. This approach increases

the chancefor successful transfer of knowledge from the office to the home setting.” Using quantitative hygiene assessment
tools such as plaque and gingivitis scores can help patients see the relevance of instruction to their oral health.”

Table Il summarizes important features of successful dental hygiene interventions designed to motivate patients into
changing their home care behaviors. These factors combined with the patient's belief that he or she has control over his
or her oral hygiene and health will increase the likelihood for positive behavior change.®
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Table Il. Dental Hygienist Actions for Supporting Patient Behavior Change

General for All Patients Individualized to Specific Patient

Target high-risk patients Provide sufficient contact time

Clarify patient values Ensure mastery of one skill at a time
Determine the patient's state of readiness for change Provide meaningful praise

Inquire about current behaviors Include intracral demonstrations

Tailor approach—ensure relevance Include supenvised practice

Convince patient of effectiveness of intervention Encourage a partnership incorporating two-way

Highlight the pleasurable sensations and social ERTILLELED

benefits of oral hygiene and health Ensure patient can self-monitor improvements (eg,

Maintain a positive environment decreased redness, swelling, and bleeding)

Provide patient specific written educational materials to

Display warmth and genuineness A e

LR TR LS Assist patient in managing when home care will oceur,
Be prepared for relapse incorporating contingency plans

The fact that research-supported, oral health-promoting behaviors (such as the twice-daily use of a safe and effective
antimicrobial mouthrinse) need to be carried out over one's lifetime contributes to the challenge.”” Studies consistently

show that modest gains achieved initially in changing patient behavior diminish with time and minimize initial gains.”
Key elementsto maximize that patients maintain their new behaviorsinclude the use of positive feedback, patient reminders

(such as phone calls and postcards), and adapting dental hygiene instructions to the needs of the patient.” In a series of 3
studies evaluating the maintenance of self-care behavior programs, adherence was improved when reminders were used,

seemingly for as long as the reminders were provided.® Therefore, maintenance of behavioral change is an ongoing and
deliberate process.”

Conclusions

As preventive ora health experts, dental hygienists must continually evaluate methods of enhancing oral health and
recommend those techniques and products with evidence-based effectiveness to their patients. This article has examined
strategies for promoting behavioral change in the context of adoption of twice-daily use of antimicrobial mouthrinses,
which have been shown to effectively reduce plague and promote oral health when used as part of adaily self-care regimen.
These principles can also be applied when teaching patients about other health care products and behaviors.
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I ntroduction

The primary indication for antimicrobial mouthrinse use is to achieve a reduction in supragingival plagque and gingivitis.
Evidence shows that an American Dental Association (ADA)-Accepted antimicrobial mouthrinse can result in a greater

reduction in plague and gingivitis than brushing and flossing alone.* Therefore, even the most diligent brusher and flosser
can benefit from the addition of an ADA-Accepted antimicrobial mouthrinse to the daily homecare regimen.

Antimicrobial mouthrinses reduce the bacterial count and inhibit the pathogenic bacterial activity in dental biofilm that
can cause gingivitis, a precursor to periodontitis. Brushing and flossing alone may not always be enough to control the
pathogenicity of dental biofilm. Untreated, gingivitis can advance to periodontitis and tooth loss and may be associated
with other chronic diseases and conditions such as diabetes mellitus, cardiovascular disease, obesity, and pre-term birth.
Most patientswill improve their oral health by adding an ADA-Accepted antimicrobial mouthrinse to their self-care daily
regimen of brushing and interdental cleaning. Therefore, the incorporation of an ADA-Accepted mouthrinse into the daily
regimen of brushing and cleaning interdentally isimportant to achieve optimal oral health outcomes.

The ADA Seal of Acceptance Program

More than 100 companies voluntarily participate in the ADA Seal of Acceptance Program and more than 400 oral care

products marketed directly to consumers carry the ADA Seal (Figure 1).> Oral health care professionals and consumers
can visit http://www.ada.org/ada/seal /adaseal _consumer_shopping.pdf to identify productsthat have earned the ADA Seal
of Acceptance to guide their recommendations and purchases of overthe- counter (OTC) products. Given the importance
of oral and systemic health, and product safety and efficacy, thislist islikely to expand and should be reviewed regularly.
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The safety and efficacy data for the twice-daily use of an antiplaque and antigingivitis antimicrobial mouthrinse is
unequivocal. Products that have been found effective against plaque and gingivitis and that have earned the ADA Seal are
those that contain 0.12% chlorhexidine gluconate (CHG) or afixed combination of essential oils (EO). Listerine® - afixed
combination of EO - and its generic equivalents carry the ADA Seal; however, because of recent changesin the ADA Seal
program, prescription products such as Peridex® (0.12% CHG), even if they have previously earned the ADA Sedl, are
no longer included in the ADA Seal program, as the granting of the ADA Seal for prescription product has been phased
out.

Evidence-Based Literature

In addition to the ADA Seal, well prepared, published systematic reviews and meta-anal yses that synthesize alarge number
of rigorous studies on a focused topic and that arrive at clear conclusions can be extremely valuable in guiding clinical
decisionsregarding products, devices, treatments, and interventions. Many such studies and reviewsin addition to original
research papersare cited throughout this supplement, and these references can provide further background and information
on the benefits of using an antimicrobial mouthrinse as part of a daily regimen.

One good example cited within these pages is a recent meta-analysis of 6-month studies of antiplaque and antigingivitis

agents.® Moreover, systematic reviews on a variety of dental subject areas are also available from the Cochrane Library
including the Cochrane Database of Systematic Reviews at www.cochrane.org. This siteis an essential resource for busy
dental hygienists who strive to maintain an evidence-based practice.

In general, possessing a basic knowledge of what constitutes appropriate research methods and the ability to read the
professional literature increases the dental hygienist's competence as a critical consumer of research, enabling the dental
hygienist to translate important research findingsinto practice in atimely manner.

Conclusions

In conclusion, most patients will improve their oral health by adding an ADA-A ccepted antimicrobial mouthrinse to their
self-care daily regimen of toothbrushing and interdental cleaning. Within the context of clinical practice and current
research evidence, dental hygienists should recommend that patients practice a three-step daily oral hygiene regimen of
brushing, interdental cleaning, and rinsing with an ADA-Accepted antimicrobial mouthrinse to help prevent and reduce
plague and gingivitis and speak with their dental hygienist or dentist for additional guidance. Understanding the process
of change and matching professional oral care recommendations to patient's specific needs, goals, values, and levels of
readinessto change may lead to patient adherence and attainment of desired clinical outcomes over thelong term. Regardless
of the level of adherence to professional recommendations, patients need regular instruction and encouragement from a
dental hygienist they trust.
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