
Dental professionals and especially regis-
tered dental hygienists are in a position to
assist patients in assessing oral malodor

conditions and addressing the causes while recom-
mending daily intervention for fresh breath. While
this condition has been viewed as mainly a social
embarrassment, there are real disease-related com-
ponents that warrant further concern by the dental
community. In addition, the American Dental
Hygienists’ Association defines optimal oral health
“as a standard of health of the oral and related tis-
sues, which enables an individual to eat, speak, or
socialize without active disease, discomfort, or
embarrassment and which contributes to overall
well-being and total health.”1

This definition reaches beyond disease-based
parameters of health and includes focus on what
malodor means most to patients—social factors.
Dental professionals who have embraced oral
malodor treatment and discussion into their treat-
ment regimens have gained patient appreciation
and a new way to motivate patients to optimal
oral health.

Malodor Origins
The term halitosis has been used to describe bad

breath when in fact it actually refers to odor gen-
erated from the gastric track or gut. Malodor can
be segmented into 7 main categories2,3:
1. mouth and tongue
2. nasal, nasopharyngeal, sinus, and oropharyngeal
3. xerostomia induced
4. primary lower respiratory tract and lung
5. systemic disease
6. gastrointestinal diseases and disorders 
7. odiferous ingested foods, fluids, and medications

Systemic-based malodor makes up a very small
percentage of odor-related conditions, with an esti-
mated 80% or more of malodor being oral relat-
ed.4 This can further be delineated into chronic and
transient conditions. Transitory malodor is gener-
ally a result of ingesting foods, liquids, or medica-
tions with an odor component that will last only

24 to 72 hours. This is also referred to as an extrin-
sic pathway or etiology. External substances are
ingested resulting in absorption into the circulato-
ry system and release of odors via breathing and
saliva. The best way to control this type of mal-
odor is to avoid or refrain from ingesting the

offending substances.3

Chronic malodor, on the other hand, is a daily
occurrence caused by oral conditions with only
10% related to systemic causes.3,4 This type of mal-
odor is a result of intrinsic causes, such as presence
of oral infection and/or bacteria by-products such
as volatile sulfur compounds. The mouth and
tongue sources account for the greatest area of
interest for dental professionals. Intra-oral niches
responsible for oral malodor production include
the posterior dorsum of the tongue, periodontal
pockets/gingival sulcus, and tonsillar region. In
addition, xerostomia has been identified as a major

contributor to oral malodor.
The geography of the tongue provides the ideal

surface for bacteria and food retention, and with-
out daily cleansing can be a major source of oral
malodor. A typical tongue coating contains dead
epithelial cells, food debris, blood cells, and bacte-
ria.2 Additionally, periodontal pocketing of 4 mm
or more is noted for the accumulation of bacteria
related to both periodontal diseases and oral mal-
odor.2 Correlating pocket probing depths with
oral malodor production will provide additional
profound and new motivation for patient involve-
ment. Finally, the tonsillar tissue also can harbor
bacteria, especially in tonsilloliths, small semical-
cified bacteria, putrefied food, and other material
embedded in the tonsillar crypts. Focusing on
these areas of the oral cavity will assist in effective
oral malodor management both clinically and on
a daily basis.

Oral Malodor Physiology
The primary cause of oral malodor is a combi-

nation of gram-negative anaerobic bacteria, oral
pH, and/or the presence of oral infections. Gram-
negative, anaerobic bacteria produce odor-related
compounds called volatile sulfur compounds,
which are by-products of bacteria metabolism
much like the more commonly known endotoxins
that destroy periodontal tissue. In essence, these
bacteria produce both gaseous (volatile sulfur com-
pounds) and “solid” (endotoxins) by-products.
The primary volatile sulfur compounds produced
by flora include hydrogen sulfide, methyl mercap-
tan, dimethyl sulfide, and dimethyldisulfide. While
hydrogen sulfide is associated with patients who
are periodontally healthy, methyl mercaptan is
associated with those who have periodontal dis-
ease.2,4,5

Volatile sulfur compounds also have been asso-
ciated with an increase in mucosa permeability,

ContinuingEducation

20 Contemporary Oral Hygiene April 2004

Kristy Menage Bernie, RDH, BS

Advancing the Art and Science of
Dental Hygiene Through Oral
Malodor Management

Learning Objectives
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• list the compounds associated with oral malodor
and their relationship to periodontal disease.
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cal debridement and chemotherapeutic usage.

• identify those chemotherapeutic agents effective
in oral malodor treatment and their mechanism
of action. 

Abstract
As evidenced by the billion-dollar oral
health and breath product market, the in-
terest on the part of consumers for accu-
rate information in the treatment of bad
breath continues to grow. A recent survey
determined that consumers expect the den-
tal professional to assess for oral malodor-

ous conditions and yet this topic is often
avoided. This article will present the sci-
ence and conditions related to oral mal-
odor, methods to assess and treat, tech-
niques to provide clinical intervention, and
methods to maintain fresh breath on a
daily basis.
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which permits more bacteria and
endotoxin invasion and may lead to
the progression of periodontal infec-
tions. These compounds have been
shown to interfere with collagen and
protein synthesis as well as to sup-
press DNA synthesis, thereby imped-
ing wound healing.6-9 Research also
has suggested that the presence of
these compounds may accelerate the
infection process.10 As a result, neu-
tralizing volatile sulfur compounds to
eliminate odor may have even more
importance in periodontal health.11

Therefore, oral malodor manage-
ment should take into account meth-
ods to eliminate or neutralize volatile
sulfur compounds.

The bacterial activity combined
with existing oral conditions all lead
to the presence of oral malodor. The
following conditions are prime
examples: periodontitis, aphthous
ulcers, abscesses, candidiasis, xeros-
tomia, gingivitis, traumatic ulcers,
herpetic infection, oral cancer, and
poor oral hygiene. As the shift from
individual bacteria to that of biofilms
begins to evolve, consideration of the
conditions and niches in which
biofilms thrive will arm clinicians
with more information to effectively
combat oral malodor as well as other
oral-related diseases and conditions.
With respect to oral malodor, it is
important to correlate the presence of
biofilms/bacteria on the posterior
dorsum of the tongue, in the gingival
sulcus/periodontal pockets, and in
the tonsillar tissue.2-5

Assessment and
Intervention

The science of oral malodor has
been elusive because of many factors,
including diagnosis, variations
throughout the day, gender, and sub-
jectivity. As a result, the exact science
relating to oral malodor assessment
and diagnosis has not been qualified,
so dental professionals should con-
sider the easiest route when dealing
with oral malodor discussion.
Understanding that oral malodor can
present itself at any time, the most
reliable means for patient diagnosis is

through a trusted counterpart, such
as a family member or spouse. Aside
from this, clinicians can be confident
that every patient will have interest in
methods to maintain fresh breath,
and an approach that includes this
fact will assist clinicians in providing
oral malodor management strategies
to all. 

The primary factors associated

with oral malodor production
include salivary flow, presence of
biofilms/gram-negative anaerobic
bacteria, the oral pH, and the pres-
ence of cellular protein and/or food
debris. These factors are indicative of
the manifestation of oral infections,
particularly periodontal diseases.
Patient assessment should include
consideration of these factors
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Correlating pocket probing depths with oral malodor 
production will provide additional profound and new 

motivation for patient involvement.



because oral malodor management
will include addressing each of them.

The goals of oral malodor manage-
ment (Table 1) include increasing

salivary flow, eliminating gram-nega-
tive bacteria/biofilms from key intra-

oral niches (posterior dorsum of the
tongue, sulcus/periodontal pockets,
tonsillar region), and neutralizing
volatile sulfur compounds.12

Increasing Salivary Flow
Decreased salivary flow has many

causes and results in xerostomia.
Medications, medical conditions,
and various oral habits can lead to
dry mouth or reduced salivary
flow.13 Not only will oral malodor
be more prevalent in this popula-
tion but also other oral health con-
cerns arise, including the potential
for increased decay. As a result,
methods to increase salivary flow
warrant careful consideration 
and include the use of saliva substi-
tutes (oralbalance Mouth Moistur-
izing Gel, Laclede, Inc, Rancho
Dominguez, Calif, www.laclede.-
com; Salivart®, Gebauer Company,
Cleveland, Ohio, www.gebauer-
co.com), increasing water intake,
and chewing sugar-free gum or
mints. If possible, recommend chew-
ing gum or mints that contain xylitol
(Biotène® Dry Mouth Gum, Laclede,
Inc; TheraGum™, OmnII Pharma-
ceuticals™, West Palm Beach, Fla,
www.omniipharma.com), which is
known to prevent caries. In addi-
tion, products that contain zinc will
be beneficial in neutralizing volatile
sulfur compounds (Halispheres™

BreathRx™ Sugar-Free Chewing
Gum, Discus Dental, Inc Culver
City, Calif, www.discusdental.com).

Alcohol-based mouth rinses
should be avoided because they 
may desiccate the oral mucosa and
worsen xerostomia symptoms.13,14

Alcohol-free mouth rinses, such as
Biotène® Gentle Mouthwash (Lac
lede, Inc), BreathRx Anti-bacterial
Mouth Rinse (Discus Dental, Inc),
and Rembrandt® Dazzling Fresh®

Mouthwash, Rembrandt® Plus™

Peroxide Whitening Rinse, and
Rembrandt® Age-Defying Mouth-
wash (Den-Mat Corporation, Santa
Maria, Calif, www.rembrandt.com)
contain active ingredients to neutral-
ize volatile sulfur compounds and
combat bacteria growth. Biotène®

Mouthwash also helps replace key
salivary enzymes for patients with
xerostomia.

Eliminating Gram-Negative
Bacteria and Biofilms and
Neutralizing Volatile Sulfur
Compounds

Methods to reduce bacteria and
biofilms in patients with oral mal-
odor are not unlike standard dental
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Table 1—Proposed Clinical Protocol for Oral Malodor Management

The dental hygienist is in a key position to implement a patient-centered approach that addresses social consider-
ations and ultimately improves oral health. The following protocol represents a suggested process of care that
includes oral malodor assessment and traditional dental hygiene treatment.
Assessment Phase

1. Review medical history
• Include questions regarding family history of systemic illnesses, dry mouth, etc

2. Review current oral hygiene routine
• Assess “real” time and tools used, as well as technique

3. Determine current use and frequency of use of oral malodor products
• Toothpaste: specific brand/times per day 
• Mouth rinse: specific brand/times per day and amount of time rinsing
• Breath mints: specific brand/times per day
• Chewing gum: specific brand/times per day 
• Other: tongue gels, breath sprays, etc

4. Perform oral cancer screening
5. Perform comprehensive periodontal examination

• Pocket depths of 4 mm or greater are more likely to produce volatile sulfur compounds
6. Note the condition of the surface of the tongue

• Tongue coating in periodontal patients is 4 to 6 times greater than in nonperiodontal patients
7. Identify restorations, crowns, and bridges that need replacing
8. Note the presence of oral lesions and tonsilloliths

Clinical Protocol
1. Use pre- and postprocedural antibacterial mouth rinse to neutralize volatile sulfur compounds
2. Eliminate/reduce plaque and calculus. For patients with periodontitis, initiate full-mouth disinfection as follows:

• Instrumentation as indicated 
• Subgingival irrigation to neutralize volatile sulfur compounds via automated scalers or other irrigation device

• Remove remaining plaque from interproximal regions
• Perform selective polishing as indicated
• Perform tongue deplaquing procedure using tongue scraper and antibacterial/volatile sulfur compound neu-

tralizing agent 
3. Evaluate for additional preventive care

• Sealants
• Topical fluoride treatment
• Daily fluoride use 

4. Instruct patient on daily care for fresh breath maintenance and make product recommendations
5. Reappoint as indicated and evaluate oral malodor management success



hygiene intervention, including scal-
ing and root planing. Cleaning the
tongue is an addition to standard
clinical protocols and represents the
most dramatic means for controlling
oral malodor on a daily basis and
providing clinicians with an effective
visual/educational tool.

Clinical intervention begins with a
careful review of oral tissues and a
thorough periodontal examination
and provides an excellent opportuni-
ty to begin oral malodor discussion.
During the periodontal examination,
inform patients that probing depths
greater than 4 mm will produce bad
breath—this will lead to an involved
and even interested patient. Oral
lesions, tonsilloliths, and restorations
that trap food and bacteria also are a
common source of oral malodor. The
assessment should make note of the
tongue coating, including the color,
texture, and description of the coat-
ing. It can be 4 to 6 times greater in
patients with periodontal disease
than in those without. The tongue
coating is an excellent example of a
complex biofilm that has been
proven to contribute not only to oral
malodor, but to periodontal disease
as well.15

The clinical phase should continue
to focus on the removal of plaque
and bacteria via instrumentation.
Agents that will assist in neutralizing
volatile sulfur compounds will assist
in jump-starting the oral malodor
management regimen. Rinsing with
neutralizing agents before and after
procedures will decrease oral mal-
odor, and irrigating with these agents

will neutralize subgingival volatile
sulfur compounds.12 Irrigation is
most effective through a powered
scaling device and subgingival
inserts. Tongue cleaning or de-
plaquing is the best way to control
oral malodor on a daily basis and
should be implemented at every pre-
ventive appointment. Many clini-
cians choose to deplaque the tongue

at the conclusion of the appointment
while having patients observe the
procedure. This alone will signifi-
cantly reduce oral malodor and pro-
vide another excellent opportunity to
discuss fresh breath maintenance.

For patients with periodontal 
disease, clinicians should consider
implementing full-mouth disinfec-
tion or accelerated instrumentation-
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Table 2—Oral Hygiene
Recommendations for Fresh
Breath

• Automated toothbrushes
• Automated interdental devices
• Active agent impregnated floss
• Tongue scrapers/deplaquing de-

vices combined with antibacterial
tongue gels or sprays

• Toothpastes, mouth rinses,
mints, chewing gum, and other
vehicle options that contain a
neutralizing agent 

• Chewing gum, mints, or
lozenges that contain xylitol or
other active ingredients such as
zinc; avoid products with sugar

Table 3—Active Agents for
Neutralizing Volatile Sulfur
Compounds and Impacting
Gram-negative Oral Flora

Zinc—the most recognized and effec-
tive agent for neutralizing volatile 
sulfur compounds
Essential oils—known antigingivitis
properties
Chlorhexidine gluconate—broad-spec-
trum antimicrobial agent that also
neutralizes volatile sulfur compounds
Chlorine dioxide—known agent for
neutralizing volatile sulfur compounds
as well as mild antimicrobial activity
Cetylpyridinium chloride—known
mild antimicrobial agent
Triclosan—known mild antimicrobial
agent
Combination of above agents



phased appointments vs standard
quadrant scaling and root planning
in 4 appointments over several
weeks. This is a process of acceler-
ated treatment, which includes full-
mouth instrumentation within 24
hours, use of chlorhexidine, and
tongue cleaning. This protocol will
fast track esthetic treatment plans,
periodontal healing, and/or referral
for further periodontal treatment.
Full-mouth disinfection research
has shown this protocol to be more
effective than traditional quadrant
scaling and root planing over time
(4 appointments with completion in
6 weeks), with a gain in clinical
attachment, greater reduction in
probing depths, eradication of
Porphyromonas gingivalis, greater
reduction in spirochetes and motile
organisms subgingivally, and
greater reduction in oral malodor
with the results being maintained 8
months postinstrumentation.16,17

Suggested modifications to the
protocol include use of powered
instrumentation and simultaneous
administration of neutralizing agents,
tongue scraping vs brushing, and
treatment phases completed at least
within 1 week vs 24 hours.18

Regardless of the health of the
patient, oral malodor education and
intervention is warranted and should
be an integral part of every preven-
tive appointment.

It is not surprising that the full-

mouth disinfection studies using
chlorhexidine resulted in a decrease
in oral malodor because this agent
has been proven to be effective in
neutralizing volatile sulfur com-
pounds.9 While pure mechanics are
important in oral malodor treatment,
just as in periodontal instrumenta-
tion, consideration to neutralizing
volatile sulfur compounds is impor-

tant because of the adverse effects
these gases have on oral tissues and
their implication in impeding wound
healing. Also, patients will be moti-
vated if their focus includes oral mal-
odor reduction. 

In addition to chlorhexidine, agents
that neutralize volatile sulfur com-
pounds include zinc-containing prod-
ucts (BreathRx) and chloride dioxide
products (ClosysII®, Rowpar Pharm-
aceuticals, Inc, Scottsdale, Ariz,
www.rowpar.com). Instrumentation
alone will not neutralize volatile sul-
fur compounds, thus incorporation of
neutralizing agents in automated scal-
ing devices or irrigated postinstru-

mentation will be advantageous and
complete oral malodor treatment. 

Recommendations for
Everyday Fresh Breath

While clinical intervention is an
important step in fresh breath, main-
tenance must take place every day
(Table 2). Effective oral malodor is
accomplished through mechanics,

including daily tongue deplaquing,
and chemotherapeutics to neutralize
the volatile sulfur compounds. This
protocol fits in perfectly with that of
general oral health maintenance but
provides infinitely more motivation
over the traditional disease-motiva-
tion model. In addition, patients
should be advised about methods for
maximizing salivary flow.

Tongue Cleaning
The most important addition to

the daily hygiene routine is tongue
cleaning. Daily removal of the
tongue coating not only reduces
oral malodor but may reduce peri-

odontal-related bacteria.5 Research
has demonstrated that cleaning the
surface of the tongue with devices
specifically designed for deplaquing
will prove more effective and be
easier and safer for patients to use
while eliminating more bacteria and
by-products from the oral cavi-
ty.19,20 When combined with neu-
tralizing agents, this process alone
will result in longer-lasting fresh
breath.21,22

Tongue cleaning should take place
at least daily and even more fre-
quently for those with a heavier
tongue coating. Morning deplaquing
may be easier for patients prone to
gagging and some even complete the
tongue cleaning in the shower. This
simple procedure will dramatically
improve bad breath and is the one
single new oral hygiene procedure
that will generate interest and moti-
vation for patients.

Mouth Rinses
Most patients are interested 

in mouth rinses, but there is very lit-
tle published data to demonstrate 
the effectiveness of one product over
the other with the exception of 
a study published in June 2002 
that compared BreathRx® Anti-
Bacterial Mouthrinse (CPC [Discus
Dental, Inc]) with Oxyfresh® Zinc
Mouthrinse (CD/Zn [Oxyfresh Inc,
Coeur d’Alene, Idaho, www.oxy
freshww.com]), Listerine® (EO
[Pfizer, Inc, Morris Plains, NJ,
www.oral-care.com]), and a con-
trol.23 This nearly 100-participant
study evaluated the effectiveness of
these products on oral malodor.
BreathRx® was more effective in
reducing oral malodor, in addition to
having a cumulative effect. In other
words, the breath ratings for the
BreathRx® group never went back to
baseline. Researchers concluded the
following:
• The 4 mouth rinses tested are all

capable of reducing oral malodor
within 4 hours after a single prod-
uct use, with the mouth rinse con-
taining CPC the most effective and
the placebo rinse the least effec-
tive.

• The daily use of the 2 commercial
mouth rinses (EO or CD/Zn as
active ingredient) and the placebo
rinse for up to 4 weeks did not
reduce oral malodor from week 0
baseline scores.

• The CPC product was the only
mouth rinse that reduced oral mal-
odor from week 0 baseline scores
after 2 and 4 weeks of daily use.
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Daily removal of the tongue coating not only reduces oral
malodor but may reduce periodontal-related bacteria.5



• The CPC product was more effec-
tive than the other 3 mouth rinses
in reducing oral malodor.
Until more comparative data is

available, clinicians should select
products containing active ingredi-
ents that neutralize volatile sulfur
compounds and impact oral flora
(Table 3). It also will be important for
clinicians to introduce a variety of
“vehicle” options that contain these
agents. Today, active ingredients can
be found in mouth rinses, tooth-
pastes, tongue gels and spray, and
chewing gums and mints. Avoiding
sugar-containing products is impor-
tant for obvious reasons and avoid-
ing habits that dry the oral cavity also
will assist in maintaining fresh
breath.

Additional recommendations
should include the use of automated
toothbrushes and even automatic
flossers. Automated plaque control
devices provide a safe and effective
means for plaque removal that does
not require much skill on the part of
the user. And given that the average
amount of time spent by patients on
oral hygiene routines is 24 to 60 sec-
onds, any method that can be more
effective within this span of time
should be considered and recom-
mended.24

Conclusion
Dental professionals are being

sought out more than ever for their
role in social enhancements. Oral
malodor management and educa-
tion represents an opportunity to
effect patients’ lives while providing
a motivation that they will respond
to and appreciate. The dental pro-
fessional is obligated to provide 
the utmost in care, including
addressing those issues and con-
cerns of greatest interest to their
patients. By actively incorporating
oral malodor management strate-
gies into clinical practice, clinicians
are that much closer to helping
patients achieve optimal oral health
through social-based needs rather
than relying on the disease-based
motivation model. These approach-
es will not only address patients’
concerns but also represent a new
and unique method for clinicians to
affect oral health and potentially
total health. COH

References
1. American Dental Hygienists’ Association.

ADHA Policy Statement. 1999.
2. Clark GT, Nachnani S, Messagi DV.

Detecting and treating oral and nonoral mal-
odors. J Calif Dent Assoc. 1997;24(2):133-
144.

3. ADA Council on Scientific Affairs. Oral mal-

odor. J Am Dent Assoc. 2003;134(2):209-
214.

4. Rosenberg M. The science of bad breath.
Sci Am. 2002;286(4):72-79.

5. Lee CH, Kho HS, Chung SC, et al. The
relationships between volatile sulfur com-
pounds and major halitosis-inducing fac-
tors. J Periodontol. 2003;74(1):32-37.

6. Ng W, Tonzetich J. Effect of hydrogen sul-
fide and methyl mercaptan on the perme-
ability of oral mucosa. J Dent Res. 1984;
63(7):994-997.

7. Yaegaki K, Sanada K. Biochemical and
clinical factors influencing oral malodor in
periodontal patients. J Periodontol.
1992;63(9):783-789.

8. Klokkevold PR. Oral malodor: a peri-
odontal perspective. J Calif Dent Assoc.
1997;25(2):153-159.

9. Bosy A, Kulkarni GV, Rosenberg M, et al.
Relationship of oral malodor to periodon-
titis: evidence of independence in discrete
subpopulations. J Periodontol.
1994;65(1):37-46.

10. Ratcliff PA, Johnson PW. The relationship
between oral malodor, gingivitis, and peri-
odontitis. A review. J Periodontol. 1999;-
70(5):485-489.

11. Johnson P, Yaegaki K, Tonzetich J. Effect
of methyl mercaptan on synthesis and
degradation of collagen. J Periodontal
Res. 1996;31(5):323-329.

12. Newman M. The role of periodontitis in
oral malodor: clinical perspectives. In: van
Steenberghe D, Rosenberg M (eds). Bad
Breath: A Multidisciplinary Approach.
Leuven University Press; 1996:3-14.

13. Nacnani S. The effects of oral rinses on
halitosis. J Calif Dent Assoc.
1997;24(2):145-150.

14. Guggenheimer J, Moore PA. Xerostomia:
etiology, recognition and treatment. J Am
Dent Assoc. 2003;134:61-69.

15. Loesche W, De Boever E. Strategies to
identify the main microbial contributors
to oral malodor. In: Rosenberg M (ed).
Bad Breath: Research Perspectives. Tel
Aviv, Israel: Ramot Publishing, Tel Aviv
University; 1995:41-54.

16. Quirynen M, Bollen CML, Vandek
erckhove BNA, et al. Full-mouth versus
partial-mouth disinfection in the treat-
ment of periodontal infections. J Dent
Res. 1995;74:1459-1467.

17. Mongardidi C, van Steenberghe D,
Dekeyser C, et al. One stage full- versus
partial-mouth disinfection in the treatment
of chronic adult or early-onset periodonti-
tis. I. Long term clinical observations. J
Periodontology. 1999;70:632-645.

18. Bernie KM. Full-mouth disinfection: an
overview of research and clinical applica-
tion. Hygiene Report. 2001:10-13.

19. Christensen G. Why clean your tongue? J
Am Dent Assoc. 1998;129(11):1605-
1607.

20. Tonzetich J, Ng SK. Reduction of malodor
by oral cleansing procedures. Oral Surg
Oral Med Oral Pathol. 1976;42(2):172-
181.

21. Nacnani S. The effects of oral rinses on
halitosis. J Calif Dent Assoc. 1997;
24(2):145-150.

22. Rosenberg M (ed). Bad Breath: Research
Perspectives. Tel Aviv, Israel: Ramot
Publishing, Tel Aviv University; 1995:
55–69.

23. Borden L, Chaves ES, Bowman JP, et al.
The effect of 4 mouthrinses on oral mal-
odor. Compend Contin Educ Dent.
2002;23(6):531-546.

24. Cancro LP, Fischman SL. The expected
effect on oral health of dental plaque con-
trol through mechanical removal.
Periodontal 2000. 1995;8:60-74.

25 Contemporary Oral Hygiene April 2004

ContinuingEducation

April 2004



26Contemporary Oral HygieneApril 2004

ContinuingEducation

Instructions—Contemporary Oral Hygiene offers 2 Continuing Education (CE) credit hours per issue. To receive credit, record your answers on the enclosed answer sheet
or submit them on a separate piece of paper. You may also phone your answers in to (888) 596-4605, or fax them to (703) 404-1801. Be sure to include your name, address,
phone number, Social Security number, and method of payment. The deadline for submission of quizzes is 12 months after the date of publication. Participants must attain
a score of 70% on each quiz to receive credit. To register, call (888) 596-4605. Participants are urged to contact their state registry boards for special CE requirements.

1. An estimated 80% or more of malodor is:
a. halitosis
b. oral
c. ozostomia
d. stomadysodia

2. What provides the ideal surface for bacteria and food retention and, without
daily cleansing, will be a major source of oral malodor?
a. periodontal sulcus
b. geography of the tongue
c. dentigerous cyst
d. partially erupted tooth

3. Gram-negative anaerobic bacteria produce
odor-related compounds called:
a. semi-calcified exudate.
b. phagocytic exudates.
c. volatile sulfur compounds.
d. metabolized protein.

4. The primary cause of oral-related malodor is:
a. gram-negative anaerobic bacteria.
b. oral pH.
c. presence of oral infection.
d. all of the above

5. Which of the following is associated with
patients who have periodontal disease?
a.hydrogen sulfide
b. methyl mercaptan
c. dimethyl sulfide
d. dimethyl disulfide

6. Which of the following is associated with
patients who are periodontally healthy?
a. hydrogen sulfide
b. methyl mercaptan
c. dimethyl sulfide
d. dimethyl disulfide

7. In addition to volatile sulfur compounds being
the odor-related component of bad breath, they
also have been associated with:
a. an increase in mucosa permeability, which

permits more bacteria and endotoxin inva-
sion.

b. an interference with collagen and protein
synthesis.

c. a suppression of DNA synthesis.
d.all of the above.

8. Zinc is a:
a. gram-negative bactericidal agent.
b. gram-positive bactericidal agent.
c. volatile sulfur compound neutralizing agent.
d. decreasing cell permeability agent.

9. The most reliable means of patient diagnosis is
through:
a. self-assessment.
b. a trusted counterpart.
c. an organoleptic judge.
d. a halimeter.

10. Research has demonstrated that cleaning the surface of the tongue with a
tongue scraper is:

a. more effective than using a traditional toothbrush.
b. less effective than using a traditional toothbrush.
c. less comfortable than a toothbrush.
d. less safe than a toothbrush..
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Name __________________________________

Address ________________________________

City ____________________________________

State ______ Zip __________ 

Daytime Fax _____________________________

Daytime Phone ___________________________

1. a b c d

2. a b c d

3. a b c d

4. a b c d

5. a b c d

6. a b c d

7. a b c d

8. a b c d

9. a b c d

10. a b c d

Circle Answers

Please make checks payable to DENTAL LEARNING
SYSTEMS and mail with this form to: Dental Learning
Systems CE Department, 405 Glenn Drive, Suite 4,
Sterling, VA 20164-4432

Scoring Services
1. By Mail
2 Fax: 703-404-1801
3. Phone-in: 888-596-4605 (9am-5pm ET, Mon.-Fri.)

Customer Service Questions? Please Call (888) 596-4605

DEADLINE FOR SUBMISSION OF ANSWERS IS 12 MONTHS AFTER THE DATE OF PUBLICATION.

Please evaluate this issue’s programs by responding 
to the following statements, using the scale of:
(3 = Excellent to 1 = Poor.)

• Clarity of objectives . . . . . . . . . . . . . .

• Usefulness of the content  . . . . . . . . . .

• Benefit to your clinical practice  . . . . .

• Usefulness of the references  . . . . . . . .

• Quality of the written presentation . . .

• Quality of the illustrations  . . . . . . . . .

• Clarity of review questions . . . . . . . .

• Relevance of review questions . . . . . .

PROGRAM EVALUATION

3 12

3 12

3 12

3 12

3 12

3 12

3 12

3 12

• Did the lessons achieve their educational objectives?    ■■  Yes ■■  No

• Did the articles present new information? ■■  Yes ■■  No

• How much time did it take you to complete the CE?   ________ min

PRACTICE INFORMATION
■■  Full-time registered Hygienist   ■■  Dental Asst. ■■  Part-time registered Hygienist

CEQuiz
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