CHAPTER

FFECTIVE COMMUNITY PREVE]
- PROGRAMS FOR ORAL DISEAS

Myron A]lukian; Jr. « 'A_]ic'e M. Horowitz

A ounce of prevention is worth a pound of dental cure.
—Olde Dental Public Health Proverb

ral diseases have been referred to as
1M, “the neglected epidemic” because
they affect almost the tota] population, with
many people having new diseases each
year. For example, at age 6 vears only 5.6%
of U.S. schoolchildren have had tooth decay
in their permanent teeth, However, by age
17 years, 84% have had the disease with an
average of eight affected tooth surfaces (for
. more information about the epidemiolo
of dental caries, see Chapters 2 and 8).2 For
vulnerable populations, such as those with
low incomes, minorities, the developmen-
tally disabled, and persons with acquired
immunodeficiency syndrome (AIDS), the
extent of oral disease is even greater. The
national goal for oral health as stated in
Henlthy People 2010 is to “prevent and con-
trol oral and craniofacial diseases, condi-
tions;, and injuries and improve access to
related services.”* The oral health objectives
shown in Box 10-1 are intended to prevent,
decrease, or eliminate oral health disparities
in the U.S. population. Yet our country has

not made oral health a priority:* Further, the
United States does not have a national oral
disease prevention program, despite an es-
timated $65 billion annual dental bill.5 Com-
pounding the problem, a 1995 study of
children eligible for Medicaid reported that
only one out of five, or 20%, received dental
treatment, and a 2000 study showed that
most dentists do not participate in Medic-
aid.*” Despite the progress made in the
prevention of oral diseases in the last sey-
eral decades as a result of community water
fluoridation, use of other fluorides, and
greater emphasis on prevention in general,
much more remains to be done.

PREVENTION

Prevention of premature death, disease, dis-
ability, and suffering should be a primary
goal of any society that hopes to provide a
decent future and a better quality of life for
its people. Primary prevention, or preventing

From: Allukian, Jr, M. and Horowitz, AM.,, Effective Commun@ty
Prevention Programs for Oral Diseases, Chapter 10 in Jong’s Community

Dental Health, fifth ed., Gluck,
Press, St. Louis, p. 237-276, 2002

G., And Morganstein, W., ed., Moshy
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Healthy People 2010 Oral Health Objectives

1

21-1 Reduce the proportion of children and
adolescents who have dental-caries expe-
tience in their primary or permanent teeth

21-2 Reduce the proportion of children, adoles-
cents, and adults with untreated dental
decay

21-3 Increase the proportion of adults who
have never had a permanent tooth extracted
because of dental caries or periodontal
disease

21-4 Reduce the proportion of older adults
who have had all their natural teeth
extracted

21-5 Reduce periodontal disease

21-6 Increase the proportion of oral and pha-
ryngeal cancers detected at the earliest stage

21-7 Increase the proportion of adults who, in
the past 12 months, report having had an
examination to detect oral and pharyngeal
cancers

21-8 Increase the proportion of children who
have received dental sealants on their molar
teeth

219 Increase the proportion of the U.S. popu-
lation served by community water systems
with optimally fluoridated water

. 21-10 Increase the proportion of children and
adults who use the oral health care system
each year

21-11 Increase the proportion of long-term
care residents who use the oral health
care system each year

21-12 Incresse the proportion of low-income

«hildren and adolescents who received any
preventive dental service during the

E, past year

- 21-13 (Developmental) Increase the proportion

of school-based health centers with an oral
Thealth component

21-14 Increase the proportion of local health
departments and community-based health
centers, including community, migrant, and
homeless health centers, that have an ora]
health component '

21-15 Increase-the number of states and Dis-
trict of Columbia that have a system for
recording and referring infants and children
with cleft lips, cleft palates, and other cra-
niofacial anomalies to craniofacial '
anomaly rehabilitation teamg

21-16 Increase the number of states and Dis-
trict of Columbia that have an oral and
craniofacial health surveillance system

21-17 (Developmental) Increase the number of
the tribal, state (including the District of
Columbia), and local health agencies that
serve jurisdictions of 250,000 or more
persons that have in place an effective
public dental health program directed by
a dental professional with public health
training

1-8.1 In the health professions, allied and assg-
ciated health profession fields, and the
nursing field, increase the proportion of all
degrees awarded to members of underrepre-
sented racial and ethnic groups

3-6 Reduce the oropharyngeal cancer
death rate

5-15 Increase the proportion of persons with
diabetes who have at least an annual dental

examination

Numbering in box indicates the chapter and objective number as listed in Henlthy People 2010, ]
From the US Department of Health and Fuman Services: Healthy People 2010: with understanding and improviig health

 objectives for improving health, ed 2, Chapters 1, 3, 5, and 21,

a disease before it occurs, is the most effec-
tive way to improve health and control
costs. Secondary prevention is treating or con-
trolling the disease after it occurs, such as
placing an amalgam restoration. Tertiary pre-

Washington, DC, US Government Printing Office.

vention is limiting a disability from a disease
or rehabilitating an individual with a dis-
ability, such as providing dentures for those
who have lost all their teeth.

Prevention may be accomplished at the
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individual or community level. On the in-
dividual level a procedure is either pro-
vided by a professional on a one-on-one
basis, for example, a dental hygienist pro-
viding dental sealants for a child patient, or
it is self-administered, that is, the patients
perform the procedure themselves, such as
toothbrushing. An individual procedure
also may be a combination of actions of an
individual patientand a dental professional,
such as the prescription by a dentist of a
systemic fluoride that is taken daily by a
patient. Table 10-1 shows the three levels of
prevention for dental caries at the individ-
ual and community level or approach.

This chapter focuses on primary preven-
tive measures that are science based and
that have been shown to be effective in
preventing oral diseases witha community-
or population-based approach. There are
many ways to prevent oral diseases with the
individual approach. The community ap-
proach, however, helps ensure a greater
impact at a lower cost for a larger number of
individuals, especially vulnerable popula-
tions, such as low-income and minority
groups. Self-responsibility by individuals
for prevention also is important and is dis-
cussed as an adjunct to effective community
prevention programs.

DEFINITIONS

To put “effective community prevention
programs” in perspective with how preven-
tion is often considered, the following defi-
nitions are used for this chapter:®

Effective—]1, having an effect: producing a
result; 2. producing a definite or desired
result (efficient); 3. in effect: operative,
active; 4. actual, not merely potential or
theoretical

Community—1. all the people living in a
particular district, city, etc,; 2. a group
of people living together as a smaller
social unit within a larger one, and
having interests, work, etc., in common

Prevention—1. the act of preventing . . .
prevent; 2. to keep from happening:
make impossible by prior action; hinder

Program—1. orig. (a) a proclamation, (b) a
prospectus or syllabus. . . . 2. a plan or
procedure for dealing with some matter.

In essence, an “effective community pre- -
vention program” is a planned procedure
that prevents the onset of a disease among a
group of individuals. Stated another way,
effective community prevention programs are
those that work for groups of individuals. A.
group may be as small as aschool classroom
or & large as a nation. Although many
different oral diseases and conditions exist,
this chapter focuses on methods of prevent-
ing dental caries, gingivitis, unintentional
oral-facial injuries, and oral and pharyngeal
CAnCers. _

Dental caries, or tooth decay, is both a
universal and a lifelong disease. This dis-
ease is universal in the sense that the prev-
alence or percent of the population affected
increases with age, ultimately affecting al-
most the entire population. All of us are at
risk for caries as long as we have our natural
teeth. Thus it is lifelong and may occur as
early as the first year of life as early child-

" hood caries (ECC) (sometimes referred to as

nursing or baby-bottle tooth decay; see
Chapter 7), continue throughout childhood
and young adulthood, and continue in
adults as root surface caries. During adoles- -
cence and into adulthood, the incidence of |
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dental caries continues depending on the
level of community, personal, and profes-
sional protection; genetic influences; and
dietary habits. Approximately 99% of adults
have had tooth decay by age 40 to'44 years,
with an average of 30 affected tooth sur-

faces.” For adults over age 75, nearly 60% -

had root surface caries with 3.1 affected
tooth surfaces.’® Recurrent decay can occur

at any time throughout the life cycle. Thus it

is important to prevent the onset of the
disease because once a tooth has been re-
stored the restoration must be replaced over
time, anc each restoration becomes larger
and larger. Ultimately, costly crowns, root
canals, or extractions may be needed.

PReVENTION oF DENTAL CARiEs

Because dental caries is nearly ubiquitous,
ireating this disease is costly in terms of
health, time, and money. On the. basis of
what we now know, dental caries can
be controlled or nearly eliminated when
science-based, preventive measures are ap-
plied appropriately. Because caries can con-

tinue throughout life, preventive measures -

‘must be a part of everyone’s lifestyle. Many

different approaches to preventing caries
exist. The most cost-effective method is
use of a community- or population-based
approach.

FLUQRIDES

The use of fluorides has made a significant
impact on preventing dental caries in the
United States. Fluoride is a naturally occur-
ring compound of the element fluorine,
which is never found in its free state in
nature. It is the thirteenth most abundant
element in the earth’s crust and is found at
different concentrations in all water sup-
plies and most foods. Everyone’s diet con-
tains some fluoride, but not necessarily

enough to prevent dental caries. The caries-
preventive benefit of fluoride was first dis-
covered by Dr. Frederick McKay, who. was
trying to determine the cause of “Colorado
brown stain” (fluorosis, sometimes referred
to as mottled enamel) in the 1920s. Dr. H.
Trendly Dean subsequently demonstrated
the relation between -dental fluorosis, the
concentration of fluoride in the water, and
caries prevention with his classic epidemio-
logic studies in the 1930s. The first con-
trolled study of adjusted fluoride level in a
public water supply began on January 25, _
1945, in Grand Rapids, Michigan.
Fluoride is now used in many different
ways to prevent dental caries. Table 10-2
shows individual and community preven-
tive measures that have been shown to be
effective, the primary mode of application,
and the target population. Initially it was
believed that the primary anticaries benefit

‘from fluoride was systemic, when the fluo-

ride ion was ingested and became part of the
developing tooth, before the tooth erupted
in the mouth. The exact mechanisms of ac-
tion of fluorides are not yet known. There
are both preeruptive and posteruptive ben-
efits from fluoride. A recent study from Aus-
tralia reconfirms the preeruptive benefits
from community water fluoridation.”® Ma-
jor benefits also are a result of posteruptive
fluoride levels in plaque, saliva, and gingi-
val exudate that continuously bathe the
teeth and increase the remineralization of
demineralized enamel caused by acids pro-
duced by cariogenic bacteria.

COMMUNITY WATER FLUORIDATION

Community water fluoridation was first
implemented in the United States in 1945.
Since then, millions of Americans have en-
joyed the health and economic benefits of
this prevention measure. According to
Healthy People 2010, community water fluo-
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ridation “is an ideal public health method
because it is effective, eminently safe, inex-
pensive, requires no cooperative effort or
direct action, and does not depend on access
or availability of professional services. It is
equitable because the entire population ben-
efits regardless of financial resources.”
Further, the Centers for Disease Control
and Prevention (CDC) has recognized com-
munity water fluoridation as “one of the
great public health achievements of the 20th
century.”'? Community water fluoridation
should be the foundation of oral disease
prevention or treatment programs in com-
munities with a central water supply. Com-
munity water fluoridation is defined as the
adjustment of the concentration of fluoride
of a community water supply for optimal
oral health. Fluoridation is often referred to
as nature’s way to help prevent tooth decay.
The recommended level of fluoride for a
community water supply in the United
States ranges from 0.7 to 1.2 parts per mil-

lion {ppm) of fluoride, depending on the
mean maximum daily air temperature over
a 5-year period.” Thus in a warm climate
the fluoride level would be lower, and in a
cold climate it would be higher. In the
United States most communities are fluori-
dated at approximately 1 ppm, which is
equivalent to 1.0 mg of fluoride per liter of
water. To put this concentration in perspec-
tive, consider that one part per million is
equivalent to 1 inch in 16 miles, 1 minute in
2 years, or 1 cent in $10,000. At this level
fluoridated water is odorless, colorless, and

tasteless.

Natural Fluoridation, All water contains at
least trace amounts of fluoride. In the
Uriited States in 1992 approximately 10 mil-
lion people lived in 1924 communities with
3784 water systems that are fluoridated
naturally at 0.7 ppm or higher.* The eight
states with the most people served with
natural fluoridation—6.6 million in 662

E Table 10-2. Effective Community and Individual Preventive Measures for Dental Caries

- Prevention
Method of :
Measure Application Target Period of Use
Community Programs
Commiunity water fluoridation Systemic Entire population  Lifetime
School water fluoridation Systemic Schoolchildren School years
School fluoride tablet program Systemic  Schoolchildren Age 516 yr
School fluoride rinse program Topical Schoolchildren Age 5-16 yr
School sealant program (professionally Topical Schoolchildren Age 6-8 and 12-14 yr
applied)
Individual Approach
Prescribed fluoride tablets or drops Systemic Children Age 6 mo-6 yr
Professionally applied fuoride treatment  Topical Individual need High-risk populations
Over-the-counter treatments Topical Individual need High-risk populations
Fiuoride toothpaste Topical Entire population  Lifetime
Professionally applied dental sealants Topical Children Age 6-8 and 12-14 yr
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communities—are shown in Table 10-3,
Texas has the highest, with almost 3 million
people in 284 communities,

In Alaska, Rhode Island, Maine, Tennes-
see, Pennsylvania, Vermont, and the District
of Columbia, no one is served with a natu-
rally fluoridated water supply at the recom-
mended level (0.7 to 1.2 ppm). The next
three lowest states are Massachusetts, Ha-
waii, and West Virginia with 659 communi-
ties. The five states with the highest propor-
tion of their populations having access
to naturally fluoridated water are Idaho

Table 10-3. Eight Highest-Ranking States
by Number of Persons and
Communities Served with
Natural Water Fluoridation,

1992
Number of Number of
State Persons Communities
Texas 2,955,995 284
Florida- 929,105 35
Colorado 811,024 106
Hlinois 442,714 127
California 414,798 29
South Carolina 386,940 2
Louisiana 359,906 31
Arizona 345,266 48
‘ToTaL 6,645,748 662

(28.5%), Texas (16.7%), _Colorado (23.4%),
Montana (11.6%), and New Mexico (18.2%).
In 2000, an estimated 11 million people lived,
in communities naturally fluoridated at the
recommended level.

Adjusted Fluoridation. In 1992, 134.6 million
Americans had access to adjusted commu-
nity water fluoridation in 8572 communities
with 10,567 water systems compared with
approximately 151 million Americans in
2000."*** Fig. 10-1 shows the national fluo-
ridation rank of states with the percentage
of the population served by adjusted and
natural community water fluoridation in
2000. Adjusted fluoridation is accomplished
“by adding fluoride chemicals to fluoride
deficient water: by blending two or more
sources of water naturally containing fluo-
tide, or partial de-fluoridating, that is re-
‘moving naturally occurring excessive fluo-
ride to obtain the recommended level 14
There is no difference between adjusted o
natural fluoridation in safety or preventive
benefits. A fluoride ion is a fluoride ion,
whether it occurs naturally in the water
supply or whether it is placed or added by
a water engineer. The three major fluoride
compounds used for fluoridation in 1992
with the population served and number of
water systems are given in Table 10-4. The
type of compound used depends on the size
and type of water facility and the preference
of the water supply engineer.'*

rable 10-4, Population and Number of Public Water Supply Systems Served by Major Fluoride

Compounds, 1992
Population % Number of Water Systems
Hydrofluosilic acid (fluosilic acid) 80,019,175 62.2 5878
Sedium silicofluoride (sodium fluorosilicate) 35,084,896 28.2 1635
Sodium flupride 11,701,979 9.1 2491
TOTAL 127,806,050

NoTE: Fluoride compound used was not indicated for all systems, so these data do not reflect national total,
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The United States has more people
served by fluoridation than any other coun-
in the world. Consider the following
data. In 2000, 162 million Americans, or
65.8% of the 246.1 million on public water
supplies, had fluoridation compared with
144.2 million Americans, or 62.1% of the 232
million on public water supplies in 1992,14.15
This is approximately 57.5% of the total U.S.
population. More than 119 million Ameri-
cans did not have access to fluoridation, of
whom approximately 35 million were not
served by a public water system. Federal
‘government policy requires fluoridation of
water supplies on military installations. In
1992, a total of 133 military installations had
adjusted fluoridation, serving 1.36 million
residents with another 78,528 served by
natural fluoridation, !

Of the 50 largest cities in the United
States, all but eight have a fluoridated water
supply. These eight cities, which have a
combined population of approximately 5.4
million people, are San Diego, San Jose, and
Fresno, California; Portland, Oregon; San
Antonio, Texas; Tucson, Arizona; Honohulu,
Hawaii; and Wichita, Kansas. Three of these
cities are in California, which passed a
statewide fluoridation law in October 1995
requiring fluoridation of all public water
systems with at least 10,000 service correc-
tions, depending on available funding. San
Diego and San Antonio, respectively, or-
dered and voted for fluoridation in 2000, but
have not yet implemented it. Fresno is par-
tially fluoridated. Tucson, which is partially
fluoridated naturally, voted for fluoridation
in 1992, but it has yet to be implemented.’”

Safety. The safety of fluoridation has been
well documented by numerous studies over
the years.'®** Soon after fluoridation be-
came known as a public health measure,
beginning in the 1950s, a variety of diseases

and conditions, including premature death, -
have been alleged to be caused by fluorida-
tion. All'have been shown to be false. The
following is a partial list of some of the more
common conditions falsely attributed to flu-
oridation: AIDS, allergies, Alzheimer’s dis-
ease, bone disease, cancer, chromosomal
damage, pregnancy, gastrointestinal dam-
age, heart disease, infertility, kidney disease,
Down syndrome, and sterility.

Those opposed to fluoridation for a vari-
ety of reasons have had a tendency to use
any argument possible to capture the public
interest to oppose fluoridation. The argu-
ments range from “being a communist plot”
to “causes rusty pipes” in the 1950s and
1960s to cancer, AIDS, and Alzheimer’s dis-
ease in the 1970s, 1980s, and 1990s, respec-
tively. A misuse of facts and quoting from
studies lacking scientific rigor are often used
to support these allegations.* The safety
of fluoridation has been time-consuming
and costly to document because of the range
of allegations made by the opponents, or
“antifluoridationists,” over the years. As a
result, fluoridation is one of the most well
researched public health measures. Con-
comitantly, the safety of this preventive
measure has been relatively easy to docu-
ment because millions of Americans have
for generations lived in communities with
naturally fluoridated water. In addition,
many communities in the United States and
other couniries have a fluoride level that is
naturally much higher than the recom-
mended level, so that it is much easier to do
studies to disprove these false allegations.
The safety and effectiveness of water fluori-
dation as a public health measure is well
established for the scientific and health com-
munities; thus most national organizations
representing these disciplines, such as the
American Medical Association, the Ameri-
can Public Health Association, the American
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Association of Public Health Dentistry, and
the American Dental Association, have en-
dorsed or supported fluoridation {(Box 10-2).

-Effectiveness. The effectiveness of fluorida-
tion in preventing dental caries has been
well documented.® Early controlled studies
of adjusted fluoridation demonstrated that
50% to 70% of caries in the permanent teeth
of children was prevented.”* Since 1980,
because of the widespread use of fluorides
in the United States, the measurable effec-
tiveness of water ﬂuondatmn is now ap-
proxunately 20% to 40%.2° This phenome-
non is due, in part, to the fact that many
other fluoride-containing products are now
available, such as dietary fluoride supple-
ments, rinses, toothpaste, professionally ap-
plied treatments, and dilution and diffusion
effects, which are described here.

A comprehensive review of fluoridation
states that fluoridation prevents caries in
primary teeth by 30% to 60% for children 3
to 5 years of age, 20% to 40% for children
with a mixed dentition (ages 6 to 12 years),
and approximately 15% to 35% for adoles-
cents and adults.'®*! Fluoridation also helps
. prevent root caries in senior adults by 17% to

35%.%' In countries or communities where
there is no widespread use of fluorides, the
effectiveness would be expected to be simi-
lar to that in early studies conducted in the
United States. A recently reported study
documented this phenomenon.®

Dilution and Difusion Effects. Water fluorida-
tion is as effective now as it was in the past.
Because of the widespread use of fluorides
in the United States in both fluoridated and
‘nonfluoridated communities, however, the
measurable benefits of fluoridation are
lower in the United States. This phenome-
non is called the dilution effect. Commumi-
ties without fluoridation also benefit from

foods and drinks processed in communities

- with fluoridation and sold or used in com-

munities without fluoridation. This factor is
called the diffusion effect and it also affects
the measurable benefits of water fluorida- -
tion.*® A recent study showed that in non-
fluoridated communities that had a high
diffusion effect from fluoridated communi-
ties, there is less dental caries.*® Diffusion
effects also can occur when individuals who
live in communities without fluoridation
work or go to school in a community that
has optimal fluoridation. In contrast, the
effects of the increased use of bottled water
and filters for tap water are not known.

Cost. Of all the measures used to prevent
dental caries in the United States, water
fluoridation is the most ecomomical and
cost-effective. In 1989 the weighted average
cost of fluoridation was estimated to be
$0.51 per capita per year for the United
States, with a range of $0.12 to $5.41, de-
pending on the size of the community and
the complexity of the water system.>* In
1999 doliars, this would translate to an
average per capita cost of $0.72 per year
with a range of $0.17 to $7.62.% For larger
communities the cost of fluoridation is usu-
ally less and for smaller communities it is
more, as shown here in 1999 dollars:

Annual Cost per Capita Community Population
$0.84-$7.62 Less than 10,000
$0.25-51.05 10,000 to 200,000
$0.17-50.29 Greater than 200,000

Weighted average: §0.72

For approximately 85% of the population
in fluoridated communities, the average
annual cost per capita was $0.12 to $0.75
in 1989 dollars®® or $0.17 to $1.05 in
1999 dollars. A recent study showed that
Medicaid-eligible children who lived in
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National and htmaﬁond.:dwﬁam,ﬁat Recognize the Public
Health Benefits of Community Water Fluoridation

ﬂ

Academy of Dentistry International

Academy of General Dentistry

Academy of Sporis Denlistry

Alzheimer’s Association .

American Academy of Allergy, Asthma and
Immunclogy

American Academy of Family Physicians

American Academy of Oral and Maxillofacial
Pathology

American Academy of Pediatrics

American Academy of Pediatric Dentistry

American Academy of Periodontology

American Association for the Advancement of
Science

American Association for Dental Research

American Association of Community Dental
Programs

Américan Association of Dental Schools

American Association of Endodontists

American Association of Oral and Maxillofa-
cial Surgeons

American Association of Orthodontists

American Assoclation of Public Health
Dentistry

American Cancer Sodiety

American College of Dentists

Armerican College of Physicians—American
Society of Internal Medicine

Ametican College of Prosthodontists

American Council on Science and Health

American Dental Assistants Association

American Dental Assodation

American Dental Hygienists” Association

American Dietetic Association .

American Federation of Labor and Congress of
Industrial Organizations

American Hospital Association

American Medical Association

American Nurses’ Association

American Osteopathic Assoctation

American Pharmaceutical Association

American Public Health Association

American School Health Assodiation

American Society of Clinical Nutrition

American Society for Dentistry for Children

American Society for Nufrifional Sciences

American Student Denta! Assodation

American Veterinary Medical Association

American Water Works Association

Association for Academic Health Centers

Assodation of Maternal and Child Health
Programs '

Association of State and Territorial Dental
Directors

Association of State and Territorial Health
Officials

British Dental Association

British Fluoridation Sodety

British Medical Association

Canadian Dental Association

Canadian Dental Hygienists Association

Canadian Medical Association

Canadian Nurses’ Assodation

Canadian Paediatric Society

Canadian Publi¢ Health Assocation

Chocolate Manufacturers Association

Consumer Federation of America

Delta Dental Plans Association

Dental Health Foundation {of California)

European Organization for Caries Research

FDI World Dental Federation

Federation of Special Care Organizations in
Dentistry
Academy of Dentistry for Persons with

Disabilities

American Association of Hospital Dentists
American Association for Geriatric Dentistry

Health Insurance Association of America

Hispanic Dental Association

International Association for Dental
Research—Intemational Association for
Orthodontics

International College of Dentists

Institute of Medicine

National Academy of Sciences

National Alliance for Oral Health

Continiued
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National and I.ntemaﬁona,lj’

F | - 10-2 |
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" '

ns That Recognize the Public

National Association of County and City
Health Officials :
National Association of Dental Assistants
National Confectioners Association
National Council Against Health Fraud
National Dental Assistants Association
National Dental Assodiation
National Dental Hygienists” Association
National Down Syndrome Congress
National Down Syndrome Society
National Foundation of Dentistry for the

Handicapped - Research (NIDCR)
National Kidney Foundation World Federation of Orthodontists
gNaﬁonai PTA World Health Ortganization (WHO) ;

National Research Council
Society of American Indian Dentists
U.5. Department of Defense
U.S. Department of Veterans Affairs
U.S. Public Health Service
Centers for Disease Control and Prevention
(€DO)
Health Resources and Services Administra-
tion (HRSA)
Indian Hezlth Service (THS)
National Institute of Dental and Craniofacial

fluoridated communities in Louisiana had
approximately 50% lower dental bills than
Medicaid-eligible children who lived in
nonfluoridated communities.*” For every
dollar spent on water fluoridation there is
an estimated $25 to $80 savings in treat-
ment costs based on community size, costs,
and different study methodologies.>**
This is an excellent cost-benefit ratio and is
the highest for all the caries preventive
measures used in the United States.

Practicality. Fluoridation is the most practical
preventive measure in dentistry. No indi-
vidual effort is needed. Everyone who lives
in a community with fluoridation and con-
sumes the water or uses it to prepare foods
will receive some berefit, irrespective of
age, sex, race, lifestyle, or level of education
or income. Those individuals who are born
in such a community and live there for their
entire lives accrue maximum benefits be-
cause they receive both systemic and topical
benefits for a lifetime.

The concentration of fluoride in a water

supply must be monitored on a routine and
systematic basis. Thus it is important for
water operators to have the appropriate
training in fluoridation and to maintain and
monitor the concentration of fluoride as
recomrnended. !4

Antifluoridationists. Individuals who are op-
posed to community water fluoridation are
termed antifluoridntionists. Reasons used for
opposing fluoridation include safety, indi-
vidual rights, government mistrust, home
rule, and religious freedom. None of the
arguments against fluoridation has any
merit based on scientific knowledge and
public health experience. Further, none of
the arguments has any merit on the basis of
state or federal laws. The U.S. Supreme
Court has denied a review of fluoridation
cases 13 times between 1954 and 1984.** The
primary reasons antifluoridationists have
had some limited success are mainly due to
an uninformed public, weak or uninformed
decision makers, and a weak or poorly
organized program to promote and imple-
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ment fluoridation. A number of significant
fluoridation battles have occurred over the
years; however, with more than 55 years of
health and economic benefits for millions of

Americans, the arguments against fluorida-

tion become weaker and weaker. This real-
ity does not mean antifluoridationists have
given up or ever will.

Antifluoridationists attempt to appeal to
the emotions of the public and elected offi-
cials and promote fluoridation as a political
issue rather than a public health program.
Most communities in the United States
make their decisions to fluoridate adminis-
tratively on the basis of public health exper-
tise. From 1989 to 1994, 337 commumities in
the United States decided to flucridate the
water supply, and 318, or 94%, were decided
by administrative decisions from a city
council or commission.** Of the 32 refer-
enda or public votes that occurred during
that time, 19 (61%) supported fluoridation.
In fall 2000 there were 23 fluoridation refer-
enda in different communities throughout
the United States. Of these, there were 9
(39%) wins for fluoridation and 14 (61%)
losses. However, the 9 winning communi-
ties had a population of approximately 3.9
million people compared with approxi-
mately 366,347 for the losing communities,
more than a tenfold difference.*® When the
public is forced to vote on a complex public
health program such as fluoridation, the
antifluoridationists usually use deceptive,
misleading, and incorrect information to
confuse the public so that they vote for the
status quo, to their own detriment. Com-
pounding this problem is the fact that we:
have failed to educate the American popu-
lation about how fluorides work and who
benefits from their use. Numerous studies
have shown that, in general, the U.S. public
is not knowledgeable about fluorides and
does not know that the use of fluoride is the

best approach to caries prevention.**** Flu-
oridation battles still occur in some commu-

_nities; however, - if the political and pro-

fessional will is present and the public
and decision makers are well informed,
the implementation of fluoridation will be
successful.*®! For example, in 2000 three
major U.S. communities—Clark County
(Las Vegas), Nevada; Salt Lake County (Salt
Lake City), Utah; and San Antonio, Texas—
had public votes in support of flucridation,
after extensive educational efforts in these
communities.

Community Support. The key to achieving flu- -
oridation in most communities is through
organized community support, which is the
essence of dental public health, defined by
the American Board of Dental Public Health
as' “the science and art of preventing and
controlling dental diseases and promoting
dental health through organized commu-
nity efforts.”** Just as community water
fluoridation should be the foundation of
any caries prevention program, educating
the public is the key to achieving and main-
taining community water fluoridation or
any other public health measure. Box 10-3
includes basic concepts about flucrides that
everyone should know and understand.

A planned educational program for com-
munity leaders, organizations, agencies,
and institutions is important, beginning
with health and human services leadership
and then including all other community
groups. Once there is widespread commu-
nity support for fluoridation or any other
type of population-based program, it is

much easier to-implement, support, and

sustain. As part of such an educational
effort, dentists and physicians also should
educate their patients, especially those who
are community leaders, about the benefits of
fluoridation for the community. It is beyond
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BOX 10-

What Everjriolie"Shduld Know
about Preventing Oral
Diseases

DentaL Caries

Fruomipe

«  What fluoride and fluoridation are

o How fluorides work to protect teeth
from decay

« Methods of application

« Safety, effectiveness, and cost of each
procedure

¢ Who needs them

+ Recommended frequency of use and
duration -

Prr AND FIsSURE SEALANTS

« What dental sealants are

+ How they work to protect teeth from
decay

+ Who needs them and when

» Monitoring and reapplication

ORrAL CANCERS

» Risk factors for oral cancers

« Signs and symptoms of oral cancers

* What comprises a thorough oral cancer
examination and recommended
frequency

» Need for oral cancer examination

o Protective factors against oral cancers

GINGIVITIS

« What dental plaque is

Role of dental plaque in oral diseases
How to remove plaque

Frequency of plaque removal
Recommended types of toothbrushes

- » - -

L and floss

the scope of this chapter to detail how to
organize an educational campaign for fluo-
ridation. Manv states and large cities have
dental directors who have had experience
with implementing and monitoring fluori-
dation. Further, the dental literature has

many articles on ﬂuqriga_tion campaigns
that may be helpful: "

National Fiuoride Plan. In 1996 a national flu-
oride plan to promote oral health in the
United States was developed by the US.
Public Health Service.* The purpose of this
plan was to determine what must be done to:
reach the water fluoridation or fluoride-
related objectives of Healthy People 2000 and
to respond to the recommendations of the
U.S. Public Health Service report Review of
Fluoride: Benefits and Risks.'®> The plan was
organized into four areas: policy, research,
surveillance, and education. A status report
for each area was given with recommenda-
tions for future strategies of action, which
should include the following:

1. Promote and support effective coalition
building to ensure the appropriate use
of fluorides and the community
adoption of water fluoridation

2. Develop “on-site” field expertise and
“steering committees” in states with
Jarge numbers of nonfluoridated
communities

3. Encourage research in areas related to

_ fluorides and water fluoridation

4. Provide a collateral strategy for the sur-
veillance and quality of water fluori-
dation to ensure that community water
systems consistently supply water
with fluoride within recommended
ranges, as outlined in the CDC Engi-
neering and Administrative Recommen-
dations for Water Fluoridation, 1995

5. Promote the effective, proper, and safe
use of fluorides and community water
fluoridation through education; training;
publications; endorsements; and broad-
cast, print, electronic, and visual media
coverage

The national fluoride plan addressed the
need to provide fluoridation and fluoride to
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the more than 100 million Americans who
do not live in communities with a fluori-
dated water supply. In addition, the plan
encouraged continued studies of fluorides,
especially with regard to the increase in
fluorosis. An ongoing national fluoridation
plan with appropriate resources is key to
improving the oral health of all Americans.

Dental Fluorosis. In recent years an increase in
dental fluorosis has occurred in the United
States in both fluoridated and nonfluori-
dated communities as a result of inappro-
priate uses of fluorides.’®* Dental fluorosis
is the hypomineralization of enamel and the
disruption of enamel development from ex-
cessive fluoride intake. It occurs in primary
and permanent teeth, but in the United
States it is less common in primary teeth.
The severity of fluorosis depends on the
amount of excess fluoride consumed over a
period of time while teeth are developing,
between ages 6 months and 6 years. One
study suggests that the maxillary central
incisors are at greatest risk for fluorosis from
15 to 24 months of age for males and from 21
to 30 months for females.5! Once teeth have
erupted, fluorosis cannot develop. Most
dental fluorosis in the United States is con-
sidered a cosmetic problem, not a health
problem. Very mild and mild fluorosis may
occur in 10% to 15% of children reared in a
_ community with fluoridated water.’® In its
mild form, usually only dental personnel
will notice the bilateral white chalky ap-
pearance. In its more severe form, which
occurs most often in communities in which
the concentration of fluoride is naturally at
much greater than the recommended level,
there may be pitting and discoloration of
teeth. Most of the increase in fluorosis in the
United States is of a very mild or mild form.
The increase of fluorosis is caused by
inappropriate prescribing and use of dietary
fluoride supplements, ingesting fluoride

toothpaste, prolonged use of infant formula
made from powder and mixed with fluori- -
dated water, and the fluoride concentration
of the water supply. Authorities have esti-
mated that only a twofold increased risk of
fluoresis exists in an optimally fluoridated
community today compared with an eigh-
teenfold increase in the 19305 because of the
increased risk in nonfluoridated communi-
ties.5 A recent study showed that in non-
fluoridated communities, 65% of the fluoro-
sis was taused by fluoride supplementation
under the pre-1994 protocol and 34% was
the result of children under age 1 using
more than a pea-size amount of fluoride
toothpaste.®® In fluoridated communities,
68% of the fluorosis resulted from more than
a peasize amount of fluoride toothpaste
being used by children under age 1, 13%
was caused by inappropriate fluoride
supplements, and 9% resulted from the use
of powdered concentrate infant formula.%

Teeth with dental fluorosis are less sus-
ceptible to dental caries. In 1994 the Amer-
ican Dental Association’s Council on Scien-
tific Affairs recommended a new dosage
schedule that reduced the dosage for di-
etary fluoride supplements® (Table 10-5).
Physicians and dentists can help prevent
fluorosis by prescribing dietary fluoride
supplements appropriately (according to
the current dosage schedule) and only for
children living in communities without flu-
oridation. Parents should be educated by
their health providers on the appropriate
use of infant formula and to use only a
pea-size amount of fluoride toothpaste for -
children younger than 6 years old and to
monitor their children closely to help pre-
vent the ingestion of toothpaste.®®

Comparison of Effective Cammunity Prevention
Programs. In the United States, five effective

community prevention programs for dental
caries are used (Table 10-6). Of the five
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h‘ahle 10-5. Supplemental Fluoride Dosage Schedule, 1994*

) Concenrmtion'of-ﬁubride ‘in Drinking Water (ppm)

Age of Child <0.3 0.3-0.6 >0.6 Preparation
6 mo-3 yr 0.235mg 0 0 Drops

3-6 yr 0.50 mg 0.25 mg 0 Tablets
616 yr lmg 0.50 mg 0 Tablets

*Recommended by American Dental Association,

Pediatrics.

NOTE: Amounts represent milligrams of fuoride per day.

American Academy of Pediatric Dentistry, and American Academy of

. Table 10-6. Comparison of Five Effective Community Prevention Programs for Dental Caries*

Program Effectiveness (%) Adult Benefits Cost per Year Practicality
Community 20-40 Demonstrated ~ $0.51 per capita* Excellent; most
fluoridation $0.72 per capita® practical; no
individual effort
nNecessary
School 20-30% Expected $0.85-59.88 per child*  Good; if there is no _
fluoridation but not S1.19-513.83 per child* central community
demonstrated water supply, no
individual effort
necessary
School dietary 30 Expected 50.81-8540 per child™  Fair, continued school
fluoride but not $1.13-$7.56 per child* regimen
demonstrated Daily supplement
Pprogram required
for 8-10 yr
School fluoride 25-28% Notexpected  $0.52-61.78 per child®  Fair; continued daily
mouth rinse $0.73-52.49 per child* or weekly school
program regimen required
School sealant 51-671 Expected 513.07-628.37 per child*  Good; primarily-done
program but not §18.30-539.72 per child* for children ages 6-8
demonstrated yr and 12-14 yr

Data from Burt B: Proceedings of the workshop. Cost-Effectiveness of Caries Prevention in Dental Public Health, | Public

Health Dent 1989:49(5, spec iss): Allukian M:
Principles and practices of public health. Alban
*This table is a simplified comparison of

dummtmderstand&lere]aﬁvemeritsofﬂlesepmgtams.

*in 1989 dollars,

$This range may now be high; no recent studies,

"ncludes use of volunteer personnel,

TFirst molar chewing surfaces anly over 5-year period.

Oral diseases: the neglected
v, N, 1996, Delmar.
these prevention programs. A thorough analysis of the literature should be

epidemic. In Scutchfield FD, Keck WC, editors:
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programs, community water fluoridation is
not only the most cost-effective and practi-
cal but also the only community preventive
measure that has demonstrated benefits for
adults. Although salt fluoridation has been
used successfully in other countries, it has
not yet been used in the United States;
therefore it is not included in the list. Table
10-6 applies to the United States only be-
cause the fluoride dilution and diffusion
effects decrease the measurable benefits of
fluoride. In other countries where there are
fewer communities with fluoridation and
other fluoride products, the effectiveness
would be comparable to the 50% to 70%
reduction in caries found in the 1950s fo
1970s in the United States. Table 10-6 shows
the relative differences among these preven-
tive measures. Studies are needed on effec-

Hveness and cost because of the diffusion

and dilution effects of fluoride. A thorough
analysis of the literature also would be
helpful to appreciate the differences in these
prevention regimens.

School-Based Programs. When a community
does not have a public or central water
supply or does not yet have fluoridation for
whatever reason, another approach is to use
a caries-preventive regimen in schools. This
approach is logical in that most children in
the United States attend school regularly.
Preventive regimens provided in schools
can be one of three types: (1} a community
type, such as school water fluoridation;
(2) self-applied, which refers to any health
activity that is performed by an individual
student, such as fluoride mouth rinse con-
ducted in a school setting; or (3) operator
applied, which refers to any health activity
that is performed by a health care provider
for a student, such as the application of pit
and fissure sealants in a school setting.
Increasingly, school-based health centers

are being viewed as an effective approach to
improve access to health, including oral
health, and social support services for un-
derserved populations.*® The number of
school-based health centers was estimated
to be 1380 in 1999-2000; however, the num-
ber with a dental component may be low.5
Interestingly, in 2001 the Robert Wood John-

- son Foundation announced a new program,

Caring for Kids: Expanding Dental and
Mental Health Services, through expanded
services organized by school-based health
centers. They will fund up to six oral health-
projects.” (For more information about
school-based educational programs, see
Chapter 11.) :

SCHOOL WATER FLUORIDATION

School water fluoridation was developed
and tested in the United States in the 1960s
for use in rural schools with an independent
water supply, preferably those schools that
included grades kindergarten through 12.
Fluoridation of water supplies of individual
schools is similar to community water fluo-
ridation in that no direct action is required
of beneficiaries other than direct consump-
tion of or use of the water in food prepara-
tion. The major difference is that the recom-
mended concentration for school water
fluoridation is 4.5 times the concentration of
flucride recommended for community wa-
ter supplies in the respective geographic
area. The higher concentrations are recom-
mended to compensate for part-time expo-
sure because children spend only part of
their time at school.%®

Effectiveness. Studies conducted on school
fluoridation have shown that a 20% to 30%
reduction in caries can be expected when
children have consumed school water fluo-
ridation for 12 years.®*® Despite the higher
fluoride concentration, no dental fluorosis
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has been produced. A primary reason for
this lack of fluorosis is because of the age of
children when they start school, 5 or 6 years,
when dental fluorosis is less likely to occur.
There are disadvantages to school water
fluoridation in that there is both delayed
and part-time exposure. Further, it benefits
only the children attending school and the
adults who work there. Finally, unlike com-
munity water fluoridation, we do not know
whether there are retained benefits after a
child leaves a fluoridated school environ-
ment and goes to a community in which the
water is not fluoridated. In the 1980s there
were approximately 600 schools in the
United States whose water was flucridated.
In 1992 there were 332 schools with 117,430
children in 12 states that had access to
school water fluoridation.'® The number has
diminished for several reasons. Some rural
schools with an independent water supply
previously using school water fluoridation
have been incorporated into major, central
water systems that are now optimally fluo-
ridated, thus eliminating the need for a
school water fluoridation system. One state

discontinued the school water fluoridation

program because state officials defermined
that children were receiving ample fluoride
from other sources.

Cost. In 1989 school water fluoridation was
estimated to cost between $0.85 and $9.88
per child per school year.* In 1999 dollars,
this would be $1.19 to $13.83 per child per
school year.

Practicality. The practicality of school water
fluoridation is good when a community
does not have a central water supply. All the
children benefit with no individual effort
required on the part of the recipient. Moni-
toring- the concentration of fluoride in the

water must be conducted daily. The role
and responsibility for monitoring must be
worked out betiwveen the school and health
and water departments. The individual re-
sponsible for monitoring the school fluori-
dation equipment must be well trained.

FLUORIDE TABLETS

Another method for administering systemic
fluoride in school settings is the daily use of
dietary fluoride supplements in the form
of tablets. Table 10-5 shows the currently
recommended fluoride dosage schedule,
which should be adhered to whether the
supplement is used at school or hame. This
procedure is most often identified as one to
use at home when a health care provider
prescribes a fluoride supplement with or
without vitamins. Because the compliance
required for this regimen—daily for 16
years—mnay be more than most parents can
achieve, this procedure often is used in
schools. The usual procedure is for an adult
to distribute the tablets to each participating
student and then under supervision the
tablet is chewed for approximately 30 sec-
onds. The resultant solution is then swished
between the teeth for another 30 seconds
and then swallowed.®” Thus this procedure
provides both systemic and topical benefits.
A supervising adult maintains a record of
when each child takes a tablet. Supervised,
self-administered use of fluoride tablets is a
well-established regimen that has been used
in the United States and abroad for more

than 40 years.

Effectiveness. Although it is not the most
popular school-based fluoride regimen used
in the United States, this method is well

. documented with research and has been

shown to be effective. Studies conducted
in this country have shown that the

L4
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daily use of fluoride tablets on school days
will provide up to a 30% reduction in new
carious lesions.” '

Cost. The average cost of a school-based
fluoride tablet program in 1989 was approx-
imately $2.53 per child per school year with
a range of $0.81 to 540, depending on
whether paid personnel or volunteers are
used to supervise the procedure® In 1999
dollars, this would be $3.54 per child with a
range of $1.13 to $7.56.

Practicality. The daily consumption of fluo-
ride tablets in school settings is an excellent
method to use in areas where the water is
fluoride deficient. This procedure can be
supervised by a classroom teacher or volun-
teer with minimal training. It takes only a
few minutes of classroom time and it is
highly accepted by students, faculty, and
parents. A major drawback to this method is
that it is a daily procedure. Therefore the
practicality is fair. Only children with pa-
rental consent may participate. Table 10-7
compares the advantages of using either a
school-based fluoride tablet or mouth rinse

regimen.

FLUORIDE MOUTH RINSE

Fluoride mouth rinse has been used in
schools in the United States for approxi-
mately three decades, and it is the most
popular school-based fluoride regimen in
the United States.* Fluoride rinsing is gen-
erally supervised in classrooms by teachers
or adult volunteers. In some cases health or
teacher aides are responsible for this activ-
ity. For children in grades 1 and above the
procedure consists of distributing a paper

~ napkin and a paper cup with 10 ml of

solution to each participating student. In
unison, the students empty the contents of
the cup into the mouth and rinse the solu-
tion vigorously for 60 seconds. The super-
vising adult times the procedure; at the end
of 60 seconds students are requested to
empty the contents of the mouth into the
cup and to place a tissue into the cup to
absorb the liquid. The materials are then
collected and disposed of properly.® The
supervising adult also maintains a record
for each child who rinses.

The rinse procedure for children in kin-
dergarten is the same as that for older
students except they are advised to use only
5 mi of the solution. The rationale for this

! Table 10-7. Comparison of School-Based Fluoride Regimens

Fluoride Mouth Rinse Fluoride Tablets
Safe and effective Safe and effective
Inexpensive Inexpensive

Easy to learn and do

Nondental personnel can supervise
Well accepted by participants

Little time required—5 minutes weekly
Provides topical benefits

Easy to learn and do

Nondental personnel can supervise
Well accepted by participants

Little time required—3 minutes daily
Provides systemic and topical benefits
No waste materials

Suitable for preschool children

Modified from Horowitz AM: Community-oriented preventive dentistry programs that wark, Health Values 5(1):21, 1984,
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recommendation is that younger children
tend to swallow some of the solution, which
may contribute to fluorosis if this practice
contihues over time among children 6 years
old or younger. Practice sessions with plain
water are recommended, especially for
younger children.

Effectiveness. Numerous studies have dem-
onstrated that dental caries cag b reduced
by approximately 25% to 28% by rinsing
. daily or weekly in school with dilute solu-
tions of fluoride* Because rinsing weekly
with a 0.2% neutral sodium fluoride (NaF)
solution requires fewer supplies and less
time than daily tinsing with a 0.05% NaF
solution, weekly school-based rinse pro-
grams are more common. Further, studies
have shown that when used in school, there
is little difference in caries protection be-
tween daily and weekly use.”® This proce-
dure is usually not used in schools in com-
munities that have been fluoridated for
three or more years. Table 10-8 shows ap-
propriate . fluoride programs for use in
grades 1 through 12..

Cost. The cost of this procedure in 1989
ranged from $052 to $1.78 per child de-
pending on whether paid or volunteer adult

1

supervisors were used.* In 1999 dollars, it
would cost $0.73 to $2.49.
In addition, the cost varies depending on
- whether a unit dose (individual, premixed
serving) is used or whether packets of NaF
are purchased and mixed with water and
dispensed into cups. The premixed unit
dose is more convenient and requires less
time, but the materials cost more.

Practicality. The practicality of this measure
is fair because it is performed once a week.
It is somewhat more practical in terms of
frequency than the use of fluoride tablets,
but it is less practical in that the children
should not swallow the rinse; thus close
monitoring is required and the used prod-
ucts must be collected and disposed of

properly.

DENTAL SEALANTS

The appropriate use of fluorides is the best
approach to preventing caries. Fluoride,
however, is believed to be least effective on
the occlusal or chewing tooth surfaces,
Most decay among school-age children
now occurs on the chewing surfaces. Thus
the use of fluorides and pit and fissure
sealants is needed to provide nearly total
caries prevention.” In the United States the

ﬁble 10-8. Appropriate Self-Applied Fluoride Programs for Use in Grades 1 through 12

Fluoride in Water v Mouth Rinse
Supply (ppm) ~ Tablets (Daily) {Weekiy} Grade Recommended Procedure
<03 1 mg fluoride 18 Fluoride tablets
1 mg fluoride or 0.2% NaF 9-12 Fluoride tablets or
fluoride mouth rinse
03906 0.5 mg fluoride or 0.2% NaF 1-8 Fluoride tablets or
fluoride mouth rinse
>0.6 Dietary fluoride tablets 0.2% NaF 1-12* Fluoride mouth rinse*
. should not be provided

*For high-risk children or youths in a fluoridated community.
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application of dental sealants must be
performed by a dentist, 2 dental hygienist,
or a dental assistant, depending on individ-
ual state practice acts. The application
procedure is relatively simple; however,
it is operator dependent. Because sealant
material is exiremely susceptible to saliva
contamination, the procedure must be done
with great care.”? ;
Oral health objectives in Henlthy People
2010 specify that 50% of children should
have their permanent molats sealed by ages

8 and 14.° Unfortunately, the most recent .

data show that only approximately 23% of
8-year-olds and 15% of 14-year-olds have
had this preventive procedure.”® Unlike
other countries, for example, Finland, where
85% of children have pit and fissure sealants
on the permanent molars, practitioners in
the United States have basically ignored this
procedure. Concomitantly, the public (par-
ents) have not been educated about the
existence of and need for sealants; thus most
do not have enough knowledge about them
to request this preventive procedure for
their children.”™

Effectiveness. This procedure was first dem-
onstrated to be effective in studies con-
ducted approximately 30 years ago. Their
effectiveness has been reported to be in the
range of 51% to 67%.3

Cost. The 1989 estimated cost for dental
sealants ranged from $13.07 to $28.37, de-
pending on whether a dentist or dental
auxiliary placed the sealant, whether they
were paid or volunteer, and the type of
equipment used.* In 1999 dollars, the cost
" would be from $18.30 to $39.72.

Practicality. Numerous states have school-
based sealant programs, which, in itself,
speaks for their practicality. Sealant pro-

grams focus on children 6 to 8 years old and
12 to 14‘years old because.the first and
second permanent molars usually erupt
during these years. These two molars are
the teeth'most often sealed in school-based
programs. Some programs use mobile den-
tal vans that are sent to schools, and chil- .
dren receive sealant application in the van.
Other programs use portable equipment
that is transported from school to school
where it is set up in whatever space is
available and students are brought to the
designated room for the procedure. A few
schools have dental clinics where they pro-
vide this service as well. The process is well
accepted by students, parents, faculty, and
staff and has been shown to reduce racial
and economic disparities in sealant preva-
lence among school children.”” As with all
school-based caries-preventive measures,
parental consent is required. Box 10-3 in-
cludes concepts about dental sealants, about
which parents and children should be
educated.

CoMMUNITY-BASED PROGRAMS
Usep 1IN OTHER COUNTRIES

For a variety of reasons, several different
approaches to preventing dental caries are
available and have supporting research but
are used rarely or not at all in the United
States. A few of these preventive approaches
are salt fluoridation, fluoride varnishes, and
atraumatic restorative treatment.

SALT FLUORIDATION

" Salt fluoridation is the controlled addition of

fluoride during the manufacturing of salt
for use by humans. Sodium or potassium
fluoride is usually used. Salt fiuoridation is
generally not recommended in countries
that are using community water fluorida-
tion. Adding fluoride to salt was first sug-
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gested by Wespi, who recognized the value
of adding iodine to salt to prevent goiter.
Recognized as an expert on iodized salt, he
urged health authorities in Switzerland to
add fluoride to jodized salt. Zurich was the
first canton to authorize the sale of fluori-
dated domestic salt in 1955, By 1966 fluori-
dated salt accounted for 65% of the domes-
tic salt market in Switzerland. The generally
recommended concentration is roughly the
equivalent of 1 ppm; however, each country
must determine its needs on the basis of the
consumption of salt and the concentration
of fluoride in the local water supply.” Many
other countries also have adopted Switzer-
land’s innovative approach; these countries
include France, Germany, Costa Rica, Ja-
maica, and Uruguay. The Pan American
Health Organization (PAHO) has a major
initiative to promote salt fluoridation in
eight countries in the Region of the Ameri-
cas, Belize, Bolivia, Dominican Republic,
Honduras, Nicaragua, Panama, Paraguay,
and Venezuela.”

Effectiveness. Fluoridated salt has been dem-
onstrated to be as effective as community
water fluoridation, when all domestic salt is
fluoridated.” Domestic salt refers to that
salt sold in markets and salt sold in bulk to
restaurants, bakeries, hospitals, schools, and
other institutions and companies that pro-
cess foods. In Jamaica a caries reduction
study among 1120 children showed a 69%
decrease in caries experience for 15-year-
olds and an 87% decrease for 6-year-olds
after 8 years of salt fluoridation. Fluorosis
was negligible.”

Cost. Generally, salt fluoridation is as effec-
tive as community water fluoridation but
costs less. Authorities estimate that in some
Latin American countries the potential sav-
ing may be as high as $391 for dental

expenditures, with an average of $172, for
each dollar invested in the regimen. The
cost-benefit ratio range for seven countries
in the Americas was 1:18 to 1:391.77 On
average the cost is approximately $0.08 to
$0.12 per kilogram of salt.””

Practicality. Salt fluoridation provides a
choice to consumers that community water
fluoridation does not, sometimes a major
issue in initiating this procedure, There has
been some opposition to salt fluoridation by
individuals who are concerned about the
need to reduce salt consumption; however,
this concern is not justified for several rea-
sons. Although excess salt consumption
over a lifetime is linked to higher blood
pressure, the use of salt does not increase
when fluoride is added. Further, the amount
of fluoride added to salt can be adjusted.
Another concern that is often cited is the
question about distribution of salt in a coun-
try, state, or canton where some water hag
natural concentrations of fluoride that
range from 0.6 to 1.2 ppm and higher. This
situation, of course, is true for most
countries and can be accommodated by
educating the salt manufacturers and the
food distributors and the public at large. In
countries where fluoridated salt is sold,
containers are not only labeled but are alsg
usually color coded, a procedure also used
to distinguish jodized salt from plain salt.
Further, salt manufacturers ship fluori-
dated salt only to communities with speci-
fied lower concentrations of fluoride in the
water supply. This effort does not preclude
the fact that an uninformed consumer
could go to a market in another community
and inadvertently purchase fluoridated
salt. Overall, this approach to offering a
preventive regimen has been given little
notice in North America, where commu-
nity water fluoridation is well established.
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However, many rural locations, for exam-
ple, Native American reservations in Can-

ada and the United States and states such-

as Alaska, might benefit dramatically from
the use of this preventive procedure.

FLUQRIDE VARNISHES

Fluoride varnishes were developed in Eu-
rope more than 35 years ago and remain in
wide use there. They are operator applied,
and biannual application is the usual rec-
ommendation. In Finland varnishes are
used in 92% of the community preventive
programs for children.*® Most of the clinical
studies, with the exception of one Canadian
trial, were conducted in Europe.% The orig-
inal purpose for their development was to
~ increase the uptake of fluoride by enamel,

when it was thought that this factor would
lead to greater caries protection. Fluoride
varnishes do increase the fluoride concen-
tration in saliva for a longer pericd of time
than do other professionally applied fluo-
ride products.®* The US. Food and Drug
Administration recently approved the mar-
keting of DuraFlor (formerly Duraphat),
which has been hailed by some as a giant
step forward.®

Effectiveness. Numerous studies have shown
that there is a wide range of efficacy, be-
tween 7% and 75%. Fluoride varnishes are
as efficacious as other caries-preventive
agents.® Studies have been conducted
mostly on children, but there is no reason
the product could not be studied and used
on adults. This kind of fluoride may be
especially useful to prevent root surface
caries among the growing number of older
adults who have gingival recession. In ad-
dition, fluoride varnishes may be especially
attractive for use with disabled children and
bed-bound patients who still have their own
teeth. More recently, fluoride varnishes have

been used in demonstration programs to
help prevent infant or early childhood caries
among children in some Women, Infants,
and Children (WIC) and Head Start pro-
grams. North Carolina and Washington
State allow physicians to apply fluoride
varnishes to the teeth of young children
to prevent early childhood caries. In 2001
the Nevada Medicaid program began reim-
bursing physicians, physician assistants,
and nurse practitioners for applying fluo-
ride varnish.

Practicality. The use of fluoride varnishes is
as practical as any operator-applied fluoride
treatments.

ATRAUMATIC RESTORATIVE TREATMENT

In recent years research has provided an
increased understanding of the process of
dental caries, how to prevent it, and better
approaches to treating the disease. Keep-
ing a tooth healthy and intact through
appropriate use of fluorides and pit and
fissure sealants helps to prevent costly re-
pairs.®* In many developing countries, and
for some populations within highly indus-
trialized countries, dental caries is a wide-
spread problem and treatment often s avail-
able only for the affluent. When the caries
process is left untreated, the only choice of
treatment often is extraction of the tooth, A
new method for treating caries is atraumatic
restorative treatment (ART)5 ART is a
secondary preventive measure. This proce-
dure offers -treatment to disadvantaged

opulations and consists of caries removal
with use of hand instruments only and then
the application of adhesive restorative ma-
terial. No eleciricity, water, drill, or expen-
sive dental equipment is necessary. This

rocedure is used in at least 25 countries,
including Zimbabwe, China, Thailand, and

_ Cambodia. Further, the World Health Orga-
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nization endorses its use. A growing
body of ‘research supports the use of
this procedure, and additional studies are
underway. %

Practicality. ART is extremely practical in
that only hand instruments are used along
with an adhesive dental material. Thus the
equipment and materials are easy to pack,
carry, or mail. This procedure may have
applicability for bed-bound patients and
others who are physically challenged. Al-
though ART has yet to be used in the United
States, the procedure could be beneficial for
the disadvantaged, especially children, who
have no way to finance dental treatment.
ART is closely related to the application of
pit and fissure sealant material in that sim-
ilar dental material is used and both are
minimal intervention methods. The major
difference, of course, is that sealants are
used to prevent caries, whereas ART is used
to treat the disease. '

-

PerioDONTAL DiSEASE PREVENTION

Periodontal diseases consist of a variety of
inflammatory and degenerative conditions
of the supporting structures of the teeth. The
two most common types are gingivitis and
periodontitis. There is ample evidence to
demonstrate the relationship between the
presence of bacterial plaque and gingivitis.
These diseases are insidious and can affect
children and adults, although more severe
types are more likely to be found among
adults. Gingivitis—inflammation of the soft
tissue surrounding teeth—can be prevented
or controlled by thoroughly removing den-
tal plaque periodically.®
Although no studies clearly define the
necessary frequency of thorough plaque re-
moval to prevent gingivitis, it is generally
recommended that plaque should be re-

moved at least daily. Generally, thorough
plaque removal is accomplished mechani-
cally with a toothbrush and dental floss or
tape.*® Dental plaque also can be controlled
with the use of antimicrobial products such
as chlorhexidine.® In community-based
programs, however, only mechanical plaque
remova! has been used. At one time, school-
based plaque removal regimens were pop-
ular. These toothbrushing drills often did
not include the use of a fluoride dentifrice,
thus severely limiting their value. Today,
toothbrushing in classrooms is not used as
much as it was two decades ago. Instead,
children often are shown in school how to
remove plaque with a toothbrush and some-
times dental floss or tape. These procedures
may or may not include actual use of the
implements. In either case, a toothbrush and
floss are sometimes sent home with instruc-
tions to use them on a routine basis. If
toothbrushing is to take place in a school
environment, a fluoride dentifrice should be
used so that both dental caries and gingivi-
tis prevention are addressed. Dental floss or
tape should be used only after proper in-
structions, so that the gingival tissues are
not injured. All students should be taught
the concepts listed in Box 10-3 regarding the

prevention of gingivitis.

EFFECTIVENESS

Studies conducted in the 1970s and early
1980s showed that regular, thorough plaque
removal under supervision could reduce
gingivitis among schoolchildren®® In one
study, however, in which examinations
were conducted at the beginning and at the
end of each school year, it was observed
that much of the gain achieved in reduc-
ing gingivitis over the school year disap-
peared or at least was reduced over the
summer when plaque removal was not
supervised.”
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An estimated cost for this procedure for use
in schools is not known, but it is relatively
expensive because of the expense of tooth-
brushes, dentifrice, floss (if used), and var-
ious paper products if a sink is not used. In
addition, teachers’ time must be taken into
consideration.

PRACTICALITY

Although toothbrushing in classrooms is
possible, most public school teachers are
less than enthusiastic about its practice.
Much of this reluctance is understandable in
that the procedure is invariably messy when
dealing with younger children. Further, not
all classrooms have sinks, thus making it
necessary to use multiple types of paper
products including paper cups, towels, or
napkins. Moreover, the toothbrushes must
be stored in a place where they can be kept
clean and the waste products must be prop-
erly disposed of.

Brushing in school-based programs is
found more frequently in Head Start classes
where teachers appear to be more accepting
of spills and the need to clean up than in
public schools. The purpose is to teach the
children how to brush, to help instill the
need for routine toothbrushing and the feel
of a “clean, fresh mouth,” and, in some
cases, to provide the only toothbrush the
child has owned.

1 4
HicH-Risk or VULNERABLE POPULATIONS

Some groups of individuals are more
vulnerable, more susceptible, or at higher
risk for oral diseases and conditions than
others because of their knowledge, atti-
tudes, behavior, education, income, occupa-
tion, sex, age, health status, residency
location, race, ethnicity, culture, or minor-
ity status>*">1% These individuals have

been called high-risk, vulnerable, under-
served, special needs, or disadvantaged
populations. Effective community preven-
tion programs for dental caries are either
for the whole community, such as fluorida-
tion, or a specific age group, such as school
prevention programs. However, a school
prevention program such as dental sealants
may be targeted to higher-risk children,
maximizing access to limited services.”>*
Also a school dental program may be
targeted for those schools where there are
children either at higher risk for disease or
at higher risk for being unable to obtain
treatment. Effective community prevention
programs for dental caries can also be
supplemented with an individual approach
for children who are at high risk, such as
use of home fluoride gels or rinses for
individuals undergoing orthodontic treat-
ment or taking medications that decrease .
salivary flow:** Populations also may be at
“high risk” because of beliefs, behavior, or
cultural patterns. Early childhood caries
may be high in groups of children whose
mothers or other caregivers put sugar or
juices in their baby bottles, and oral cancer
is high among persons who smoke and
drink alcohol excessively.

When 2 community prevention program
is being planned, the needs of high-risk
populations must be considered. A high-
risk group in one culture, neighborhood, or
community may not be at high risk in
another. For example, low-income children
in the United States usually are at high risk
for dental caries. However, low-income
children in a developing country, especially
in rural areas, usually are at low risk for
dental caries because they do not have
access to candies and other sweets.” Ex-
amples of some high-risk or vulnerable
populations are as follows: bed bound,
chemically dependent, cultural minorities,
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dentally indigent, developmentally dis-
abled, elderly, ethnic minorities, children in
Head Start programs, homebound, home-
less, institutionalized, linguistic minorities,
medically compromised, migrants, Native
Americans, persons with human immuno-
deficiency virus or AIDS, rural populations,
and teenagers.

The diversity of high-risk  populations
requires an understanding and appreciation
of their needs, attitudes, knowledge, and
behavior to develop an effective prevention
program. These high-risk populations often
have the greatest dental needs, the least
resources and access to care, the least
knowledge about preventing diseases, and
few or no fact-finding skills, making pri-
mary prevention of disease even more
important. ‘

UNINTENTIONAL ORAL-FACIAL

INJURIES '
Oral-facial injuries may be intentional or
unintentional. Intentional oral injuries may
occur from abuse, domestic violence, self-
mutilation, or violence in general. Dental
personnel have a role in and responsibility

for early detection, treatment, and referral '

for these patients. This section discusses the
prevention of unintentional injuries that
usually occur from contact sports, recrea-
tional activities, motor vehicles, and daily
living.

Unintentional injuries result in more than
92,000 deaths per year, with motor vehicle
crashes accounting for approximately half
of thesg deaths, followed by other uninten-
tional injuries, falls, poisonings, suffocation,
and drownings.® For persons age 1 to 34
years, unintentional injuries are the major
cause of death. Injury costs are estimated to
be more than $441 billion a year, and ap-
proximately 29 million people per year go to

emergency wards as a result of uninten-
tional injuries.® Unintentional oral-facial in-
juries may result in broken and avulsed .
teeth, facial bone fractures, concussion, per-
manent brain injury, temporomandibular
joint dysfunction, blinding eye injuries, and
even death.®® Although no national data
exist on the extent of oral-facial injuries, the
following is known:

+ Approximately 25% of the U.S. popula-
tion ages 6 to 50 years has had incisal
tooth trauma.”

» Almost half of abused children hav
oral-facial trauma.” :

» Approximately 25 million children in
the United States participate in com-
petitive school sports and approxi-
mately 20 million play in organized
sports outside of school.” -

PREVENTION OF UNINTENTIONAL
OratL-Faciat INJuRiES

No single mechanism or program can pre-
vent all the different types of unintentional
injuries. An organized community effort is
needed that includes many different disci-
plines, such as health, education, transpor-
tation, law, engineering, architecture, and
safety services.” Although not directly re-
lated to dentistry, support by the dental
profession of the following injury preven-
tion programs on community and individ-
ual levels may result in fewer oral-facial
injuries:

» Increased use of mass transit

» Drunk driving prevention programs

» Seat belt and child safety seat laws and
programs

« Improved pedestrian safety

« Motorcycle and bicycle helmet laws and
programs

« Safe playground equipment
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» Protective bars on upper-story windows

+ Home fire safety measures

+ Protective. mouthguards and headgear
for sports

* Home environment modifications

* Timely emergency medical services

Although no national data for the various
causes of oral-facial injuries exist, sports
appear to account for a significant propor-
ton, with some estimates as high as
33%.1%%1% More than 14 million of the 20
million school-age children in the United
States who participate in sports do so in at
least one sport listed in Table 10-9, which
does not include basketball. More than 25%
of these children participate in two sports.*
Baseball and softball are the most popular
sports, played by 24% of school-age chil-
dren, followed by 12.8% of children for
soccer and 10% for football.*® The highest
number of unintentional injuries from
product-associated sports treated in emer-
gency departments in 1995 were from bas-

Table 10-9. Estimated Number and
Percentage of Children Who
Playéd Organized Sports in the
United States, 1991

Sport Number of Children %
Baseball/softball 9,338,930 244
Soccer 4,906,134 128
Football 3,824,708 100
Karate/judo 977,180 26
Wrest]ing 960,763 25
Field /tce hockey 603,008 16
Lacrosse 141,480 04
Boxing 144,380 0.4
Rugby 52,686 0.1

Data from Nowjack-Raymer RE, Gift HC: Use of mouth-

guards and headgear in organized sports by school-aged
children, Public Health Rep 111:82, 1996,

ketball, followed by bicycling, football,
baseball, soccer, and softball (Table 10-
10).'* In a recent nationwide study of par-
ents-whose 5- to 14-year-old children play at
least one of six organized team sports (soc-
cer, football, basketball, baseball, softball, or
T-ball), 53% of the parents stated that they
do not worry much about injuries. In con-
trast, 30% of these children were injured at
least once, with football (28%) and soccer
(22%) having the most injuries, followed
by the batting sports (18%) and basket-
ball (15%).1%

Protective headgear and mouthguards
have been demonstrated to prevent unin-

‘tentional injuries in sports. Approximately

50% of all high school football injuries were
to the face and mouth before 1962, when
protective oral-facial devices became re-
quired by the National Alliance Football
Rules Committee.'™ One in 10 players had
a chance of receivin%*sudI an injury during
the playing season.'® With the use of face
guards and mouth protectors, there has
been a dramatic reduction in oral-facial in-
juries in football since 1962."* Currently,
only five amateur sports require mouth-

Table 10-10. Estimated Number of Sports
Injuries Treated in U.S.
Hospltal Emergency

Departments by Age, 1995
Nember of Percentage by Age
Sport Cases O-4yr S-14yr 1524 yr

Basketball 692,386 03 305 - 480
Bicycling 519,988 74 56.3 151
Football 389463 03 459 43.5
Baseball 210395 4.0 50.3 23.2
Soccer 156,960 03 449 386
Softball 155,669 09 23.0 275

Data from National Safe Kids Campaign- Sports injury fact
sheef, Washington, DC, 1996.
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guards during games and practice: boxing,
football, ice hockey, lacrosse, and women's
field hockey.!%

Mouth protection is needed in other
sports. One statewide study showed that
nearly 31% of high schoo! basketball players
sustained an oral-facial injury during the
varsity basketball season, and 22% of these
injuries required professional attention.'®
Only 4% of these players wore mouth pro-

tectors, and the injury rate for those without
mouth protection was nearly seven times
greater. In a study in another state of high
school athletes, 9% of all players had some
form of injury and 3% reported loss of
consciousness.'”” Approximately 40% of the
injuries were in baseball and basketball,
with 75% occurring in players not wearing
mouth protection. There also were fewer
concussions in those athletes wearing

Table 10-11. Percentages of Children Who Wear Headgear and Mouthguard while Playing,
Baseball or Football by Selected Variables

Basehall Football
Headgear Mouthguard Headgear Mouthguard

Total 35% 7% 2% 72%
Gender

Male : 40 77 77

Female 25 15 15
Grade level

Elementary school 35 6 52 . 52

Middle school 36 9 B0 79

High school 35 12 88 88
Race

Black ' 33 17 74 71

White 35 6 72 72
Ethnicity

Hispanic 33 1 _ 46 52

Non-Hispanic 36 7 77 75
Pot'erty level

Below 24 1 54 54

At/above 36 6 7 75
Parent’s education

<HS/HS 34 8 68 69

>HS 36 6 78 75

From Nowjack-Raymer RE, Gift HC: Use of mouthguards and headgear in organized sports by school-aged children, °

Public Health Rep 111:82, 199%.
HS, high school.
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mouth protection. In a recent state survey of
five sports (boys and girls soccer, boys and
girls basketball, and wrestling) at seven
high schools, only 6% of the athletes re-
ported mouthguard use. The seasonal inci-
dent rate for at least one oral-facial injury
per athlete was 28% in soccer, 72% in wres-
. tling, and 55% in basketball, with 10% of
athletes sustaining dental injuries.)® In a
national study of high school students who
played baseball or softball, only 35% wore
headgear and 7% mouthguards all or most
of the time.*® Approximately 40% of the
males wore headgear compared with 25% of
the females. Approximately 12% of these
ballplayers wore mouthguards compared
with 7% of soccer players and 72% of foot-
ball players.’® Table 10-11 shows the com-
parison of headgear and mouthguard use
for baseball and football by gender, grade
level, race, ethnicity, and sociceconomic
level.

Studies also show that more children are
injured in sports outside of school (60%)
than when in school, and more injuries
occur during practice (60%) than during
games.*™*® Protective sportswear usually is
used much less often in sports outside of
school and in'practice. In Healthy People 2010
one of the national prevention objectives is
to “increase the proportion of public and
private schools that require use of appropri-
ate head, face, eye, and mouth protection for
students participating in school-sponsored
physical activities.”®

Promotion of regulations, requirements,
and guidelines for the use of effective pro-
tection In sports should include the mouth.
Custom-fitted mouthguards allow for easier
breathing and better speech; therefore com-
pliance is much better than with stock
mouthguards. Referees, coaches, parents.
school officials, the dental profession, ath-
letic organizations, and local and state

health departments should all play a role in
protecting the health and safety of children

and athletes, %112

PREVENTION AND EARLY
DETECTION OF ORAL AND

Annually, nearly 30,000 Americans are diag-
nosed with oral and pharyngeal cancers,
which translates into the fact that about one
person dies each hour, nearly 8000 annually, -
as a result of these cancers. More Americans

- die from oral cancers than from cervical

cancer. Oral cancers can occur in all sites
of the oral cavity, including the tongue, floor
of the mouth, soft palate, tonsils, salivary
glands, back of the throat, and lips. Of these,
the floor of the mouth and the tongue are
the primary sites. Nearly 90% of all oral
cancers are squamous cell carcinoma.'** In
the United States, oral cancer is more prev-
alent among males than females and is most
often diagnosed among persons age 45
years and older.

Oral cancers in advanced stages cause
pain, loss of function, and frequently disfig-
uring impairment that can cause social iso-
lation. The 5-year relative survival rate for
oral cancers is 58% for whites and 34% for
blacks. Oral cancers have one of the lower
5-year survival rates of the major cancer
sites.™® When oral cancers are detected
early, prognosis for survival is much better
than for most other cancers. Dentists, phy-
sicians, nurse practitioners, and other pri-
mary care providers can play a significant
role in oral cancer prevention and early
detection.”®

Primary risk factors for oral cancers in the
United States are use of tobacco and alcoho]
products and, for lip cancers, unprotected
exposure to the sun. Tobacco and alcohol
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use account for 75% of all oral and pharyn-

geal cancers."*"' Dietary factors also may
play a role. Similar to other cancers, such as
colorectal cancer, eating fruits and veg-
etables that contain essential vitamins (A C,
and E) and other nutrients may provide
protection against the development of oral
cancers.'” Variations of use of betel nut
combined with tobacco, which is used in
many other countries and now is found in
the United States, also is a risk factor for oral
. cancers. In addition, certain viruses and
marijuana have been identified as risk fac-
tors for these cancers.!51?

Despite available knowledge about risk
factors for and signs and symptoms of oral
cancers, the American public is ill informed
about these matters.”**'® Further, recent
data show that only 13% of U.S. adults 40
years of age and older have had an oral
cancer examination in the past 12 months,
the periodicity recommended by the Amer-
ican Cancer Society.” Additionally, data sug-
gest that dentists, dental hygienists, physi-
cians, and nurse practitioners are not as
knowledgeable about oral cancer preven-
tion and early detection as they might
be.'”%%7 Complicating the problem is the
fact that approximately 25% of U.S. dental
schools use health history forms that are
deficient in determining a patient’s high-
tisk behaviors related to oral cancers—use
of tobacco and alcohol products.’? During
the 1996 National Strategic Planning Con-
ference for the Prevention and Control of
Oral and $haryngeal Cancer, it became ap-
parent that comprehensive educational in-
terventions directed at all health care pro-
viders and the public at Jarge should be
implemented.*****0 Recently, several states
have begun these kinds of activities.** Box
10-3 contains basic information that every-
one should know and understand for the
prevention and early detection of oral
cancers.

In addition to well-planned educational
interventions, community-based supports -
such as. policy, legislation, and ordinances
are critically needed for prevention and
early detection of oral cancers.!**™! In the
United States there is a trend to use public
policy to help decrease or prevent behaviors
that contribute to diseases. For example, “no-
smoking” policies in schools, hospitals,
worksites, and restaurants help curtail
smoking and make it socially unacceptable.
These policies may be especially influential
among youth, who are the ones most
likely to become addicted to tobacco prod-
ucts. Further, enforcing ordinances and Iaws
make it more difficult for underaged youth
to purchase tobacco or alcohol products,
thus providing strong support for decreas-
ing the initiation of their use. Concomi-
tantly, enforcing fines and other disciplinary
actions against individuals who sell or give
these products to youths are equally neces-
sary. A recent report by the Surgeon General
evaluates the scientific evidence of educa-
tional, clinical, regulatory, economic, and
comprehensive approaches to reduce to-
bacco use.**? The bottom line is that there is
more than enough information to act now
and that comprehensive programs (ie., pro-
grams that include all approaches) provide
the best results. .

Other policies might be directed at health -
care providers. For example, dental and
dental hygiene schools could require stu-
dents to have exit competence in oral cancer
examinations.'* No state or regional dental
board currently requires applicants to dem-
onstrate competence in providing an oral
cancer examination. Thus dental examining
boards could require that applicants per-
form an oral cancer examination for licen-
sure. Further, relicensure could require that
applicants take a refresher course in oral
cancer prevention and early detection—a
strategy used in other content areas.’?



School-based drug interventions fre-
quently begin in primary grades and often
focus on developing.se]f—esteem, buﬂding
skills to resist peer pressure, and urging
children to remain free of tobacco, alcohol,
and other drugs, These school-based efforts
often are implemented in conjunction with
other community-based activities ajmed at
preventing children and youths from start-
ing the habit and wrging users to stop.
Unfortunately, these kinds of educational
interventions often do ot identify tobacco
products as risk factors for oral cancers.
Similarly, efforts focusing on alcohol use as
2 1isk factor for fetal alcoho] syndrome,

cirrthosis of the liver, and liver CAncer usiu-

ally do not identify alcoho] as a risk factor
for oral cancers,

NEED FOR HEALTH
PROMOTION IN ORAL
.. DISEASEPREVENTION . .

wd

Today, we know how to prevent or control
most oral diseases, With the appropriate use
of fluorides and pit and fissure sealants,
dental caries can be nearly eliminated
among children. Also, with thorough and
frequent plaque removal by an individual
and periodic appointments with a dental
care provider, most periodontal diseases can

oral cancers have been established and there
is an oral cancer Screening examination for
early detedtion. The knowledge resulting
from scientific studies, however, js superflu-
ous if it is not applied by appropriate lay
and professional users. No matter how ef-
fective a preventive measure may be, the
public cannot benefit if the procedure is
unknown and not used appropriately. There
&e enormous gaps between what we know
about preventing oral diseases and what we

do.'® It is now accepted that health promo-
tion influences knowledge and behaviors at
all levels of social organization. Health pro-
motion helps bridge the gap behween the
knowledge generated by scientific studies
and its appropriate application,13+

Over the past 30 years interest in health
promotion and disease prevention has in-
creased significantly. At least three factors
are responsible for this trend. First, ever-
increasing expenditures for health care,
most of which pay for the treatment of dis-
eases or conditions, have taken an eyer
larger proportion of the U.S, 8T0ss national
‘product. Second, a growing body of data has
confirmed that many chronic diseases result
from lifestyles that, theoretically, could be
changed, resulting in better health, Third,
and very important, a body of scientific Jit-
erature in health education and Promotion
has accumulated. Today, health promotion is
Tecognized as a viable approach to prevent-
ing diseases and disorders and promoting
health. To better understand health Ppromo-
tion, health education must be addressed.

Heatth Eoucamion

Health education is “any combination of
leaming experiences designed to facilitate
voluntary actions conducive to health 13
These actions or behaviors may be on the
part of individuals, families, institutions, or
communities. Thus the scope of health ed-
ucation may include educational interven-
tions for children, parents, policy makers, or
health care providers, Education s neces-
sary at all stages of designing, implemen-
ing, evaluating, and continuing appropriate
oral health programs. Education of a]] rele-
vant groups is a critical factor in the process
to gain acceptance and use of preventive
measures, although education alone cannot
function as a method to prevent disease,
Knowledge is an important aspect of
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Fig. 10-2, Having an oral cancer exam, {(Available from Maryland Department of Health and Mental Hygiene,
Office of Oral Health, 201 West Preston St., Baltimare MD 21201.)
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Fig. 10-3. Detecting oral cancer. (Available from
the National Oraf Health Information Clearinghouse,
1 NOHIC Way, Bethesda, MD 20892-3500.)

empowerment.***'¥ Without appropriate
knowledge, individuals can neither make
nor be expected to make intelligent deci-
sions about their oral health or, in the case
of decision makers, for the oral health of

their constituents. Box 10-3 lists content

areas that all relevant publics need to know
to attain and maintain optimal oral health.

Figures 10-2, 10-3, and 104 are examples of

printed materials that might be used. It
must be understood, however, that simply
handing out a brochure on water fluorida-
tion or a poster about the evils of tobacco use
does not constitute a comprehensive educa-

Fig. 10-4. Fluoridation leaflet. {Available from the
American Association of Public Health Dentistry,
1224 Center West, Suite 2008, PO Box 7389,
Springfield, IL 62791-7389.)
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tional program. It is clear that simply having
information or knowledge does not auto-

matically mean that appropriate actions or

behaviors will follow. Thus education is nec-
essary, but not sufficient, to prevent oral
diseases and conditions. However, without
such information, the likelihood of taking
appropriate actions is severely diminished.

HeattH Lireracy

Health literacy is the degree to which
individuals have the capacity to obiain,
process, and understand basic health infor-
mation and services needed to make appro-
priate health decisions, Increasing “health
literacy also is one of the Healthy People
2010 objectives® Frequently people with
the greatest health burdens have the least
access to information about their condition,
appropriate care, and supporting social
services. Increasing health literacy may
help decrease health disparities by enabling
individuals to know more about their
condition and how to navigate the health
care system,'®

Heattd Promorion

Health promotion is “any planned combi-
nation of edicational, political, regulatory,
and organizational supports for actions and
conditions of living conducive to the health
of individuals, groups or communities.”*%
Supports alter a person’s environment in a
way that will improve health in the absence
of indiyidual actions (water fluoridation) or
enable the individual to take advantage of
- preventive procedures by removing barriers
to their use. An example is making dental
sealants available to children, especially
those in low-income groups or in school
settings. Health promotion is the process
used to transfer research results to appro-
priate users to improve health.1¥

oo SUMMARY

X,

Oral diseases are a "neglected epidemic”
because they affect almost the total popula-
tion, with millions of people having new
disease each year. By age 17 years 84% of
youths have had tooth decay, with an aver-
age of eight affected tooth surfaces, and, by
age 40 to 44 years, 99% of adults have had
tooth decay with an average of 30 affected
tooth surfaces. For vulnerable populations,
including low-income persons, minorities,
the developmentally disabled, the home-
bound, and those with AIDS, the extent of
the problem is even greater. Although ap-
proximately $65 billion is spent annually in
the United States for dental care, only one of
five children receiving Medicaid, or 20%,
receive dental care. Unfortunately, oral
health is not a priority in this country, and
we do not have a national oral disease
prevention program.

Prevention of disease, disability, and suf-
fering should be a primary goal of any
society that hopes to provide a decerit qual-
ity of life for its people. Primary Prevention
is the most effective way to keep people
healthy and to control costs because the °
disease is prevented before it occurs. Sec-
ondary prevention treats the disease after it
occurs, and tertiary prevention limits or
rehabilitates a disability from disease. Pre-
vention on the community or population-
based level is the most cost-effective ap-
proach and has the greatest impact on a
community, whether it is a school, neighbor-
hood, or nation. Community Prevention
programs should be used only when they
have been shown to be effective by well-
designed dlinical studies. The use of fluo-
rides, the thirteenth most abundant element

- in the earth’s crust, has made a significant

impact on preventing caries in the United
States. :
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Community water fluoridation should be
the foundation of oral disease prevention
and freatment programs. Fluoridation is the
most cost-effective prevention measure in
dentistry. Water fluoridation at 1 ppm pre-
vented tooth decay by 50% to 70% in the
early controlled studies, and now, as a result
of the widespread use of fluoridation and
other fluoride products in the United States,
it prevents caries in primary teeth by 30% to
60% and in mixed dentition by 20% to 40%
and 15% to 35% for adolescents and adults,
respectively. It also prevents root caries in
older adults by up to 35%.

In 2000 more than 162 million Americans,
or 65.8% of the 246 million people on public
water supplies, had fluoridation, nearly
57.5% of the total population. Approxi-
mately 11 million Americans live in commu-
nities that are naturally fluoridated at the
recommended level. The safety and legality
of fluoridation has been well documented
since the first controlled studies in 1945. A
well-planned educational program for com-
munity leaders and decision makers is im-
portant to help them understand all the
benefits of this public health measure. This
education must continue over time. A well-
educated community is the best strategy
against antifluoridation activities.

School-based fluoride programs are an
alternative when community water fluori-
dation is not available. These programs
may include school water fluoridation,
dietary fluoride supplements, or fluoride
rinses. Schdpl dental sealant programs are
effective on the occlusal (biting) surfaces of
the teeth of children ages 6 to § and 12 to
14 years when the first and second molars
erupt.

Periodontal disease (gingivitis) preven-
tion programs on a community level
have been shown to be effective when su-
pervised, but they are not very practical. Ev-

eryone, however, needs to practice proper

oral hygiene and have a prophylaxis or
mechanical plaque removal periodically. -

Unintentional oral-facial injuries may re-
sult in broken teeth, facial fractures, concus-
sions, and temporomandibular dysfunction.
More than 25 million U.S. children partici-
pate in competitive school sports and 20
million in organized sports outside school.
Protective headgear and mouthguards have
reduced dramatically the number of oral-
facial injuries in football. Other sports such
as basketball, baseball, wrestling, and soccer
should have regulations and promotion
for effective head, face, eye, and mouth
protection.

Approximately 30,000 Americans are di-
agnosed with oral cancer each year. More
Americans die from oral cancers than from
cervical cancer, approximately 8000 persons
yearly. Oral cancer has one of the lower

S-year survival rates of the major cancer

sites because of late detection. Tobacco and
alcohol account for 75% of all oral and
pharyngeal cancers. Community-based in-
centives for policy, legislation, and ordi-
nances to prevent and control tobacco use
are important. Dentists, physicians, and
other primary care providers can play a
significant role in oral cancer prevention

and early detection.
Health promotion, which includes health

education and health literacy, is pivotal to
implementing primary effective community
prevention programs. Effective community
prevention programs for oral diseases must
be the foundation for responding to this
neglected epidemic if we are to have a

healthy sodety.

REVIEW QUESTIONS .

1. Define an effective community oral pre-
vention program and give three
examples.
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W

. Cite three advantages of an effective

community prevention program and de-
scribe the major differences between a
prevention program on the commu-
nity versus individual level.

How would you define community
water fluoridation? Provide three
reasons why it is the most cost-effective
preventive measure in dentistry.

. Describe three different school-based

prevention programs and give the
major advantages and disadvantages
of each.

. Give three examples of how the dental

profession may help prevent oral-
facial injuries for the public at large.

. Differentiate health education from

health promotion and health literacy
and give one example of each.

. Describe the differences belween

primary, secondary, and tertiary preven-
tion and give one example of each.

REFERENCES

1. Allukian M: The neglected epidemic and the Sur-
geon General's Report: a call to action for better oral
health, Am J Public Heolth 90:343, 2000 (editorial).

2. National Institute of Dental Research: Oral fealfh of

United States children: the Nutional Survey of Dental
Caries in LLS. School Children: 1936-1987, DHHS pub,
INTH 89-2247, Bethesda, MD, 1989, US Depariment of
Health and Human Services.

3. US Department of Health and Human Services:
Healthy People 2010: with understanding ond improving
health objectipes for improving hedlth, ed 2, 2 vols,
Washington,»DC, 2000, US Government Printing
Office.

4. US Department of Health and Human Services: Oral
health in America: a veport of the Surgeon Genernl,
Rockville, MD, 2000, US Department of Health and
Human Services, National Institute of Dental and
Craniofacial Research, National Institutes of Health.

5. Health Care Financing Administration, Office of
Actuary: National health expenditure amounts and
average change by type of expenditure: selected
calendar years 1980-2010, June 14, 2001. Available at
wwwhcfagov/stats/NHE-Proj/Proj/2000/ tables/
t2htm.

6. Office of Inspector General, Children’s Dental Ser-

=]

vices Under Medicaid: Access and whilization, OBI-09-
93-00240, Washington, DC, 199, US Department of
Health and Human Services.

' US General Accounting Office: Oral health factors

contributing ko low use of dental services by low-income
populations, GAO/HEHS-00-149, 2000, US General

Accouriting Office.

8. Webster’s new seorld dickionary of Amuerican Engtish,

10.

od 3, New York, 1993, Prentice Hall/MacMillan,
Mational Institute of Dental Research: Oral health of
Usnited States adults: the National Survey of Oral Health
inn US Entployad Adults and Sendors: 1985-1956, DHHS
pub, NIH 57-2865, Bethesda, MD, 1987, US Depart-
ment of Health and Human Services.

Wirn DM et al: Coronal and root caries in the
dentition of adults in the United States, 1958-1991,

] Dent Res 75(spec iss): 642, 1996,

. Sing KA, Spencer JA, Allister JH: Pre- and posterup-

tiom exposure to fluoridated water and caries preven-
tion of permanent teeth in Australian children, [ Pub-
lic Health Denk 60:100, 2000 (abstract).

12. Centars for Disease Control and Prevention: Fluori-

13.

14,

18,

17.

18.

19,

20,

2L

dation of drinking water to prevent dental caries,
MMWR Morb Mortal Wily Rep 45:933, 1999.

Centers for Disease Control and Prevention: Engi-
neering and administrative recommendations for
water fluoridation, MMWR Mork Mortal Wi's Rep
4YRRE-13):1, 1993

Centers for Disease Control and Prevention: Fluori-
dation censns: 1992, Atlanta, 1993, US Public Haalth
Service, US Department of Health and Human

Services.

. Centers for Disease Control and Prevention: Popu-

Jations receiving optimally Auoridated drinking
water-—United States, 2000, MMWR Mork Mortal
Whly Rep 51{07):141-147, 2002.

Reeves TG: Technical aspects of water fluoridation in
the United States and an overview of fluoridation
engineering worldwide, Community Dent Health
13{suppt 2):21, 1996.

Easley M: National Center for Fluoridation Policy and
Resetrch, Buffelo, N, personal communication, April
4, 2001, ,

Review of fluoride: benefits and risks, Washington, DC,
1991, US Public Health Service.

Kaminsky LS et al: Fluoride: benefits and risk of
exposure, Crit Rev Oral Biol Med 1(4):261, 1930,
National Research Council: Henlth effects of ingasted
fluoride, Washington, DC, 1993, National Academy
Press

American Dental Association: Fluoridation fr:is. Chi-
cago, 1999, American Dental Assodiation.



EFFECTIVE COMMUNITY PREVENTION PROGRAMS FOR ORAL DISEASES s 273

22,

24

25.

26.

29.

30.

31

32,

33.

35.

37.

38.

39.

40,

Institute of Medicine, Food and Nutrition Board:
Dietary reference intakes; calcium, phosphorus, magne-
siunt, oitamin D and fluoride, 1997, Washington Na-
tional Academy Press,

- Wolf CA et al: Abuse of the scientific literature in an

antifluoridation pamphlel, Baltimore, 1985, American
Oral Health Institute, ‘
Hunt ] et al: Putting Yiamouyannis into perspective,
Br Dent | 179:121, 1995,

Horowitz H5: Why I continue to support commumity
water fluoridation, | Public Health Dent 60:67, 2000.
Ripa LW: A half-century of community water fluo-
ridation in the United States: review and ¢ommen-
tary, ] Public Health Dent 53:17, 1993.

- Arnold FA Jr et al: Fifteenth year of Grand Rapids

fluoridation study, | Am Dent Assoc 65:780, 1962.

- Hillboe HE et al: Newburg-Kingston caries-fluorine

study: final report, ] Am Dent Assoc 52:390, 1956.
Blayney JR, Hill IN: Fluorine and dental caries, ] Am
Dent Assoc 74{spec iss):233, 1967.

Brown HK, Poplove M: The Brantford-Sarnia-
Stratford fluoridation caries study: final survey, 1963,
Can J Public Health 56(80):319, 1955,

Newbrun E: Effectiveness of water Auoridation,
| Public Health Dent 49(spec iss):279, 1989

Tsutsui A, Yagi M, Horowitz AM: The prevalence of
dental caries and Auorosis in Japanese communities
with.up to 1.4 ppm of naturally decurring fluoride,
[ Public Health Dent 60:147, 2000, .

Griffin SO et al: Quantifying the diffused benefit
from water fluoridation in the United States, Cont-
nuinity Dent Oral Epidemtiol 29:120, 2001.

- Burt B: Proceedings of the workshop: Cost-

Effectiveness of Caries Prevention in Dental Public
Health, | Public Health Dent 9(spec iss):250, 1989.

. Centers for Disease Control and Prevention: Recom-

mendations for using fluoride to prevent and control
dental caries in the United States, MMIWR Morb
Martal Wily Rep S0(RR-14):1-42, 2001.

Centers for Disease Control and Prevention: Fluori-
dation census 1989: suntmary, Atlanta, 1991, US Public

Health Service, US Department of Health and Hu-

man Services.

Centters for Disease Control and Prevention: Water
fluoridation and costs of Medicaid treatment for
dental decay: Louisiana, 1995-1996, MMWR Morb
Mortal Wkly Rep 48:753, 1999,

Griffin S, Jones K, Tomar S: An economic evaluation
of community water fluoridation, | Public Health Dent
61.78, 2001.

Centers for Disease Control and Prevention: Public
health focus: fluoridation of commumnity water sys-
tems, MMWR Morb Mortal Wiy Rep 41(2):372, 1992,
Lalumandier JA et ak: US drinking water: fluorida-
tion knowledge level of water plant operators,  Pub-
Iic Health Dent 61:92, 2001.

41. .Block LE: Antifluoridationists persist: the constitu-
tional basis for fluoridation, J Public Health Dent
46:188, 1956.

42, Neenan ME: Obstacles to extending fluoridation in
the United States, Commmnily Dent Health 13{suppl
2):10, 1996.

43. American Dental Association, Council on Access,
Prevention and Interprofessional Relations: Unpub-
lished data, November 7, 2000, American Dental
Association,

44. Gift HC, Corbin 5B, Nowjack-Raymer RE: Public

* knowledge about prevention of dental caries and
symptoms of gum disease—1990 NHIS, Public Healih
Rep 109:397, 1930,

45. O'Neill HW: Opinion study comparing attitudes
about dental health, | Am Dent Assoc 109:910, 1934,

46. Allukian M, Steinhurst J, Dunning JM: Community
organization and a regional approach to Auoridation
of the greater Boston area, [ Am Dint Assor 104:497,
1951.

47. Aliukian M, Ackerman ], Steinhurst J: Factors that
influence the attitudes of first-term Massachusetis
legislators toward fluoridation, J Am Dent Assoc

" 104:494, 1951

48.. Boriskin JM, Fine JI: Fluoridation election victory: a
case study for dentistry in effective political action,
J Ant Dent Assoc 102:486, 1981,

19. Easley MW: The new antifluoridationists: who are

they and how do they operate? | Public Health Dent
45:133, 1955.

50. Smith KG, Christen KA: A fluoridation campaign:

the Phoenix experience, ] Public Health Dent 50:319,
1990.

51. Frazier PJ: Priorities to preserve fluoride uses; ratio-

nales and strategies, | Public Health Dent 45:149, 1985,

52. Executive summary: application for continued rec-

ognition of dental public health as a dental specialty,
] Public Health Deni 46:35, 1986.

53. Allukian M: Fluoridation—a continual struggle in
Massachusetts, Harvard Dent Alum Bull 28377, 1963,

54. Collier DR: The statewide fluoridation program of
Tennessee through the voluntary process, [ Am Dent
Assec 93:837, 1976.

55. Clark DC, Hann HJ: A win for flueridation in
Squamish, British Columbia, | Public Healtlh Dot

49:170, 1959,

56, Faine RC et al: The 1980 fluoridation campaigns: a

discussion of results, [ Public Health Dent 41:138,
1981.

57. Jones RB, Mormann DN, Durtsche TB: Fluoridation
referendum in La Crosse, Wisconsin: contributing
factors to success, Am | Public Health 79:1405, 1989.

58. Horowitz AM, Frazier PJ: Promoting the use of
fluorides in a community. In Newbrun E, editor:
Fluorides and dental caries, ed 3, Springfield, IT, 1985,
Charles C Thomas.



274 « DISTRIBUTION OF DENTAL DISEASE AND PREVENTION

59,

60.

61.

63.

66.

7.

68.

69.
70.

71

7

73. SelwitzRHetal:'i'heprevalencenfdaztalsealantsin _

American Dental Association: Conumunily organiza-
tion for water fluoridation, Chicago, 1997, American
Dental Association. -

Oral Health Coordinating Committee: National fluo-
ride plant bo promote oral healtht, Washington, DC, 1996,
US Department of Health and Human Services, US
Public Health Service,

Evans AW, Darvell BW: Refining the estimate of the
critical period for susceptibility to enamel Auorosis
in human maxillary central incisors, | Pubtic Health
Dent 55:238, 1995,

Pendrys DG, Stamm JW: Relationships of total fluc-
ride intake to beneficial effects and enamel fluorosis,
] Dent Res 69(spec is5):529,1950.

Pendrys DG: Risk of enaimel fluorosis in nonfluori-
dated and optimally fluoridated populations: con-
siderations for the dental professional, ] Am Dent
Assoc 131:746, 2000.

. American Dental Association, Council on Access,

Prevention and Interprofessional Relations: Caries
diagnosis and risk assessmenk: a review of preven-
tive strategies and management, | Am Dent Assoc
Spec Suppl 126:1, 1995.

. Morone J, Kilbreth E, Langwell K: Health affairs;

back to school: 2 health care strategy for youth,
Project Hope, 20:122, jan/Feb 2001.

The Center for Health and Health Care in Schools:
1999-2000 survey of school-based health inititives:
number of centers and state-financing, Washington, DC,
July 6 2000, University Available at www.
healthinschools.org/sbhes/sbhes_tablehtmn.

The Robert Woed Johnson Foundatiore Caring
for kids: expanding dental and mental health services
through school-based health centers, July 6, 2001.
Available at wwwrwitorg/app/rw_applying for_
a_grant/rw_app_opencip.jsp.

Heifetz SB, Horowitz HS, Brunelle JA: Effect of
school water fluoridation on dental caries: resulfs in
Seagrove, NC, after 12 years, J Am Dent Assoc
106:334, 1983.

Horowitz AM, Horowitz HS: School-based fluoride
programs: a critique, [ Prev Dent 6:83, 1980.
Stephent KW: Systemic fluorides: drops and tablets,
Caried, Res 27(suppl 19, 1993.

Driscoll WS et al: Caries-preventive effects of daily
and weekly fluoride mouthrinsing in 2 fluoridated
community: final results after 30 months, J Am Dent
Assoc 103:1010, 1982 : .

Ripa LW: Sealants revisited: an update of the effec-
tiveness of pit-and-fissure sealants, Caries Res
27(supp! 1):367, 1993. ‘

the US population: findings from NHANES IE,
1988-91, J Dent Res 75(spec iss):652, 19596.

7.

75,

76.

78.

80,

Bl

86.

87.

88.

89.

90.

Mgrtz-Faithurst EJ: Pit-and-fissure sealants: a global

lack of science transfer, | Dent Res 71:1513, 1992

(guest editorial). .
Centers for Disease Control and Prevention: Impact
of targeted, school-based dental sealant programs in
reducing racial and economic disparities in sealant
prevalence among schoolchildeen—Ohio, 1995-1999,
MMWR Morb Mortel WEly Rep 50:736, 2001.

Kunzel W: Systemic use of fluoride and other meth-
ods: salt, sugar, milk, etc., Caries Res 27(suppl 1316,
1993,

Pan American Health Organization: Final Report to
the W, K. Kellogg Foundation, project #43225. Multi-year
plan for salt fluoridation programs i the region of the
Amtérices, Washington, DC, 2000, Pan American
Health Organization, World Health Organization.
Marthaler TM et al: DMF teeth in school children
after 18 years of collective salt fluoridation, Carizs

Res 23:428, 1959.

. Estupinan-Day 5R et al: Salt fluoridation and dental

caries in Jamaica, Community Dent Oral Epidemiol
29247, 2001.

Seppa L: Studies of fluoride vamnishes in Finland,
Proc Firen Dent Soc 87:341, 1991

Clark DC et al: Results of a 32-month fluoride
vamish study in Sherbrooke and La-Megantic, Can-
ada, ] Am Dent Assoc 1311:949, 1985.

Horowitz HS, Ismail Al: Topical fluorides in caries
prevention. In Fejereskov O, Ekstrand J, Burt BA,
editors: Fluoride in dentistry, ed 2, Copenhagen;, 1996,

Munksgaard.

. Mandel ID: Fluoride vamishes—a welcome addi-

tion, ] Public Health Dent 5467, 1994,

. Beltran-Aguilar ED, Goldstein JW, Lockwood SA:

Fluoride varnishes: a review of their clinical use,
caripstatic mechanism, efficacy and safety, | Amt Dent
Assoc 131:589, 2000.

. Anusavice KJ: Treatment regimens in preventive and

restorative dentistry, [ Am Dent Assoc 126:727, 1995.
Proceedings of the IADR symposium minimal inter-
venton technique for dental carles, J Public Henlth
Dent 56:129, 1996.

Frencken JE, Holmgren J: Atraumatic restornbive treat-
ment (ART} for dental caries, Nijmegen, 1999, Benda
Drulkers.

Frandsen A: Mechanical oral hygiene practices. In
Loe H, Kleinman DV, editors: Dental plague contro:
measures and oral hygiene practices, Washington, DC,
1986, IRL Press.

Mandel ID: Antimicrobial mouthrinses: overview
and update, | Am Dent Assoc 1252-5, 1994
Horowitz AM et al: Effects of supervised daily denta’
plaque removal by children after 3 years, Oral Epi
demiol Commmun Dent B:171, 1980



EFFECTIVE COMMUNITY PREVENTION PROGRAMS FOR ORAL DISEASES » 275

91

92.

93,

94

95.

96.

97.

98.

99.

100,

101.

i02.

103.

Chen MS: Oral health of disadvantaged popula-
tions. In Cohen LK, Gift HC, editors: Discase preven-
Yot and oral health promotion, Copenhagen, 1993,
Munksgaard. . :

Bolden AJ, Henry JL, Allukian M: Implications of
access, utilization and need for oral health care by
low income groups and minorities on the dental
delivery system, ] Dent Educ 57: 838, 1993.

Allukian M: Oral health—an essential service for the
homeless, [ Public Health Dent 55:8, 1995 (editorial).
Mouradian WE, Wehr E, Crall JJ: Disparities in
children’s oral health and access to dental care,
JAMA 284:2625, 2000.

Heller KH et al: Longitudinal evaluation of sealing
molars with and without incipient dental caries in a
public health program, ] Public Health Dent 55:148,
1995.

Nowjack-Raynor RE, Gift HC: Use of mouthguards
and headgear in organized sports by school-aged
children, Public Health Rep 111:82, 1996.

Kaste LM et al: Prevalence of incisor trauma in
persons 6 ta 50 years of age: Undted States, 1966-1991,
I Dent Res 75(spec iss):696, 1996,

Becker DB, Needleman HI, Kotelchuck M: Child
abuse and dentistry: oral facial trauma and its rec-
ognition by dentists, ] Am Dent Assac 97:24, 1978.
National Safe Kids Campaign: Sports injury fact shect,
Washington, DC, 1996.

Lephart SM, Fu FH: Emergency treatment of athletic
injuries, Dent Clin Nortl Am 35:707, 1991.

Meadow D, Lidner G, Needleman H: Oral trauma in
children, Pediatr Dent 6:248, 1984,

National Injury Information Clearinghouse: ' Esti-
mates for sports injuries, Washington, DC, 1995, US
Consumer Project Safety Commssion,

Hart PD, Research Associates: Get fnfo the game: a
national survey of parents” knowledge, attitudes amd

. self-reported belwviors concerning sports safety, execu-

104,

105,

106.

107.

108.

tive summary, conducted for the National Safe Kids
Campaign and the Nationa! Athletes Trainers” Asso-
ciation Research and Education Foundation, March
2000.

Heintz WD: Mouth protection: a progress report,
report of councils and bureaus, | Am Demt Assoc
77:632, 1968,

Ranalli DN; Lancaster DM: Attitudes of college
football officials regarding NCAA mouthguard regu-
lations and player compliance, J Public Health Deut
53.96, 1993,

Maestrello-deMoya MG, Primosch RE: Orofacial
trauma mouth protector wear among high school
varsity basketball players, | Dent Child 56(1):33, 1959
MeNutt T et al: Oral trauma in adolescent athletes: a
study of mouth protectors, Pediatr Dent 11:209, 1989.
Kvittem B et al: Incidence of orofacial injuries in high
school sports, | Prblic Health Dent 58:288, 1998.

109.

.—110:=

1.

12

113

- 14,

115.

116.

117,

118.

115,

120,

121

122,

123,

124,

125.

Soporowski NJ, Tesini DA, Welss AL Survey of .
oralfacial sports-related injuries, | Mass Dent Soc
43:16, 1994,

‘Eiliott-MA: Professional respopsibility in-sports den-
tistry, Dent Clit North Am 35(4):831, 1991,
‘Ranalli DR, Lancaster DM: Attitudes of college foot-
ball coaches regarding NCAA mouthguard regula-
tion and player compliance, J Public Health Dent -
55:139, 1995,

Winters JE: Sports dentistry: the profession’s role in
athletics, [ Am Dent Assoc 127:810, 199.

Jemal A et al: Cancer statistics, 2002, CA Cancer ] Clin
52:23-47, 2002,

Silverman § Jr; Shillitoe EJ: Etiology and predispos-

‘ing factors. In Silverman S Jr, editor: Oral cancer, ed 4,

Atlanta, 1998, American Cancer Society.

Murphy GF, Lawrence W Jr, Lenhard RE Jr, editors:
Textbook of clirtical oncology, ed 2, Atanta, 1995, Amer-
ican Cancer Society.

MecKlenburg RE et al: Tobacce gffects in the mouth: a
Nutional Caneor Instittte and Notional Institute of Den-
tal Research guide for heatth professimats, NIH pub no
92-3330, Bethesda, D, 1992, National Cancer Insti-
tute, US Department of Health and Human Services,
US Public Health Service.

Potter JD et al: Food, nutrition aud the prevention of
cancer: a global perspective, Washington, DC, 1997,
World Cancer Research Fund; American Institute of
Cancer Research.

Fouret P et al: Human papillomavirus in head and
neck squamous cell carcinomas in nonsmokers, Arch
Otelaryngal Head Neck Surg 123:513, 1997.

Zhang Z et al: Marijuana use and increased risk of
squamous cell carcinoma of the head and neck,
Cancer Epidemiol Biomarkers Prew 8:1071, 1999,
Horowitz AM, Nourjah B, Gift HG: US adult knowl-
edge of risk factors for and signs of oral cancers:
1990, J Am Dent Assoc 126:39, 1995,

Horowitz AM, Nourjah PA: Factors associated with
having oral cancer examinations among US adults 0
years of age or older, ] Public Health Dent 56:333,
1996,

Horowitz AM et al: Maryland adults’ knowledge of
oral cancer and having oral cancer examinations,
J Public Health Dent 58281, 1998.

Horowitz AM et al: Oral pharyngeal cancer preven-
tion and early detection: dentists' opinions and
practices, | Am Dent Assoc 131:453, 2000.
YellowitzJA et al: Survey of US. dentists’ knowledge
and opinions about oral pharyngeal cancer, Am
J Dent Assoc 131:653, 2000,

Syme SE, Drury TF, Horowitz AM: Maryland dentat
hygienists” assessment of patients’ risk behaviors for
oral cancer, | Dent Hygicne 75:25, 2001,



276 + DISTRIBUTION OF DENTAL DISEASE AND PREVENTION

126.

127.

128.

129,

130.

131

132,

Siriphant P et al: Oral cancer knowledge and opin-
ions among Maryland nurse practitioners, j Public
Henlth Dent 61:138, 2001.

Canto MT et al: Maryland physicians’ knowledge,
opinions and practices about oral cancer, Oral Oncol-
gy (in press).

Yellowitz JA et al: Assessment of alcohol and tobacco
use in dental schools health history forms, J Dent
Educ 59:1091, 1995,

Horowitz AM et al: The need for health promotion in
oral cancer prevention and early detection, | Public
Health Dent 56:319, 1996.

Centers for Disease Control and Prevention: Procevd-
ings: National Strategic Planning Conference for the
Prevention and Control of Oral and Pharyngeal Cancer,
August 7-9, 1996, Atants, Bathesda, MD, 1997, Cen-
ters for Disease Control and Prevention.

Alfano MC, Horowitz AM: Professional and commu-
nity efforts to prevent morbidity and mortality from
oral cancer, | Am Dent Assoc 132:245s, 2001,

US Department of Health and Human Services:
Reducing tobacco use: a report of the Surgeon General,
Atlanita, 2000, US Department of Health and Human
Services, Centers for Disease Control and Preven-
tion, National Center for Chronic Disease Prevention
and Health Promotion, Office on Smoking and
Health. '

-

133.

134,
135,
136.

137.

Horowitz AM: The public’s oral health: the gaps
between what we know and what we do, Adv Dent
Sciencé9:91,1993, .
Frazier PJ, Horowitz AM: Prevention: a public health *
perspective, In Cohen LK, Gift HC, editors: Disease
prevention -and eral health promotion, Copenhagen,
1995, Munksgaard.

Green LW, Kreuter MW; Health promotion planning: an
educational and environmental approach, ed 3, Moun-
tain View, CA, 1999, Mayfield.

Glanz K, Lewis FM, Rimer BK, editors: Health behuy-
ior and health education theory research amd practice, San
Francisco, 1990, Jossey-Bass.

Frazier PJ, Horowitz AM: Oral health education and

" promotion in maternal and child health: a position

138.

paper, | Public Health Dent 50:390, 1990.

Seiden CR et al, editors: Health literacy, fanuary 1990
through 1999, NLM pub no CBM 2000-1, Bethesda,
MD, 2000, National Library of Medicine. -



