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Abstract

Objectives: Dentists have the potential to influence what their patients know
and do regarding dental caries prevention. The practices of dentists and what they
tell their patients are influenced, in part, by their own knowledge and opinions.
The pumoses of this study were to determine the level of knowledge and opinions
about caries etiology and prevention among Korean dentists and to describe
related factors. Methods: A pretested, 27-item questionnaire was mailed to 2,047
dentists, selected by a stratified random sampling allocated proportionately. A
postcard reminder was sent to all dentists after one week. Nonrespondents were
sent additional complete mailings after three, seven, and nine weeks. The
response rate was 83 percent (n=1,700 dentists). Results: Analysis of six factors
thought to be related to knowledge about caries etiology and prevention showed
that recent graduates and dentists who worked in public healfth centers were likely
to be more knowledgeable about caries etiology and prevention than their
counterparts (P<.05). In regression analysis of perceived effectiveness of caries-
preventive procedures for children, recent graduates, males, and dentists who
worked in public health centers tended to rate caries-preventive procedures more
effective than other dentists (P<.05). Dentists who had experience with school-
based preventive programs and dentists in rural areas were likely to rate caries-
preventive procedures for adults more effective than other dentists (P<.05).
Conclusions: Overall, results of this study suggest that the majority of dentists
do not know current information concerning etiology and prevention of dental
caries, mechanisms of action of fluoride, and effectiveness of preventive proce-
dures for children and adults. Efforts to enhance the level of knowledge and
practices of Korean dentists about caries prevention should focus on strategies
to educate older graduates and female dentists, especially those in private
practice. [J Public Health Dent 1998;58(1):51-56]
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Dental caries—a disease that can be
prevented—causes the majority of
tooth loss among Koreans (1-3). To
prevent caries, however, health care
providers must know about, recom-
mend, and use scientifically proven,
available procedures (4). Moreover,
these preventive procedures must be
made available to the public and indi-
viduals must know about and use
them. Most developed countries are
experiencing a decrease in dental car-
ies. In contrast, Korea is experiencing
an increase (5-8). The mean DMFT for
12-year-old children was 2.6 in urban

areas and 1.7 in rural areas in 1981
(5,6). By 1991, the DMFT index had
increased to 2.9 in urban and 3.3 in
rural areas (7). In 1995 the DMFT index
was 2.9 in urban areas and 3.5 in rural
areas (8).

The increase in dental caries is due,
in part, to the low use of fluorides and
pit and fissure sealants and increased
consumption of sweets. Although na-
tional health care that includes oral
health services has been available in
Korea since 1989, a recent study
showed that only about 35 percent of
the population visited a dentist during

the previous year (9). Currently, na-
tional health care does not reimburse
for professional applications of fluo-
rides or pit and fissure sealants. Both
of these preventive procedures are be-
ing considered for inclusion under na-
tional health care insurance.

Most Koreans brush their teeth at
least daily and use toothpaste (9). Until
1995, however, the brand of dentifrice
purchased most often did not contain
fluoride, although most other brands
did (10). On a positive note, fluoride
mouthrinse regimens were intro-
duced on a limited basis in elementary
schools in 1984. In addition, 12 com-
munities (approximately 5% of the Ko-
rean population) are adjusting the
fluoride in their water supplies to an
optimal concentration.

No previous study has been con-
ducted on the knowledge and opin-
ions of Korean dentists regarding car-
ies etiology and prevention. A few
studies have been conducted among
the Korean public regarding their oral
health knowledge, attitudes, and prac-
tices (11-18). Those studies show that
the Korean publicisill-informed about
how to prevent tooth decay, a finding
that helps explain the low use of fluo-
ride dentifrice (9).

In 1995, 13,562 dentists and 8,188
private dental clinics were listed in the
membership directory of the Korean
Dental Association (19). Most dentists
practice in private clinics. Among 940
dentists who are employed at health
centers, only a few function as public
health dentists; most are clinicians
who provide care to patients. Ad-
vanced training courses in several spe-
cialties were established in the 1960s.
However, there is no dental specialty
system in Korea. Thus, most dentists
with advanced training practice gen-
eral dentistry.

Currently, there are 11 dental
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schools in Korea. Between 1975-85
preventive and public health dentistry
departmentsand curricula were estab-
lished in all dental schools. Prior to
that time, little attention was given to
primary prevention in these schools.
With few exceptions, most of these de-
partments have one faculty member.
Except for three schools, which in-
clude clinical preventive dentistry in
dental hospitals, the curricula remain
limited to third-year students, are of
relatively short duration, and are di-
dactic only.

Asthe leader of the oral health team,
the dentist should provide accurate
oral health education and recommend
appropriate preventive procedures as
well as dental treatment for patients
and the community. Dentists are in a
position to directly influence patients’
knowledge and practices. Dentists’
practices—that is, what preventive
procedures they use and recommend
and what they teach their patients,
staff, and families—are influenced, in
part, by their knowledge and opin-
ions, which in turn are influenced by
their formal education.

Appropriate interventions are
needed to help reverse the increase in
dental caries. To plan and implement
appropriate health education and

health promotion interventions, cer-
tain information is necessary (20). For
example, epidemiologic data that de-
fines the biomedical problem as well
as data regarding knowledge, opin-
ions, and practices of relevant health
care providers and the public are
needed as part of a needs assessment.
Further, this kind of information can
be used to help develop and imple-
ment policy. The purposes of this
study were to determine the level of
knowledge and opinions of caries eti-
ology and prevention among Korean
dentistsand to describe associated fac-
tors.

Methods

A 27-item mail questionnaire was
developed to measure dentists’
knowledge and opinions about the eti-
ology of and methods to prevent den-
tal caries and demographics. The
questionnaire was an adaptation of
one used with US dentists in the 1980s
(21,22).

The survey instrument was pre-
tested with 20 dentists. Afterrevisions,
a pilot survey was conducted. After
minor revisions, in June 1995 a copy of
the questionnaire and a cover letter,
accompanied by a preaddressed and
stamped return envelope, were
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mailed to 2,047 dentists (about 25% of
dentists whose addresses were listed
in the membership directory of the Ko-
rean Dental Association). A stratified
random sampling allocated propor-
tionately was performed, even though
it is not the optimal design in terms of
precision of estimates. The population
was stratified by age, sex, geographic
location of practice (metropoli-
tan>500,000; urban=50,000-500,000;
rural<50,000), and type of practice
(private practice, public health center).
The sampling procedure provided a
reasonably representative sample of
Korean dentists and concomitantly fa-
cilitated the use of packaged statistical
programs for data processing and
analysis.

Following a modified Dillman’s
method, a follow-up postcard re-
minder was sent to all dentists after
one week. Nonrespondents were sent
a second complete mailing three
weeks after the original mailing and,
to increase the response rate, a third
and fourth complete mailing also were
sent to nonrespondents after seven
and nine weeks (23).

One summed knowledge score and
two scores of perceived effectiveness
were developed for the dependent
variables for regression analysis. Ten

TABLE 1
Percent Distribution of Dentists’ Responses to Statements on Knowledge of Etiology and Prevention of Caries
Agree/ Disagree/
Strongly Strongly No
Statement Agree Disagree Response
Using available techniques, it is possible to prevent the formation of most caries 88.4* 9.3 23
lesions.
Lactobacilli play a more significant role in the initiation of smooth surface caries 777 12.7% 9.6
lesions than do S. mutans.
The quantity of sugar consumed is more important in causing caries than is the 17.8 79.0% 3.2
frequency of sugar consumption.
Dilute, frequently administered fluorides are more effective in caries prevention 88.3* 6.7 5.0
than more concentrated, less frequently administered fluorides.
Adults benefit from the use of fluorides. 65.7% 31.2 31
Fructose, glucose, and sucrose are cariogenic. 78.2* 15.3 6.5
Manual removal of plaque (flossing and brushing) is more valuable for 58.2* 38.7 3.1
maintaining gingival health than for preventing caries.
Incipient caries lesions (before cavitation) can be remineralized. 47 0* 496 34
It is desirable to use professional applications of fluorides for all children in areas 60.3 35.9% 3.8
with fluoridated water supplies.
It is desirable to use professional applications of fluorides for all children in areas 74.8* 22 3.0

without fluoridated water.

N=1,688.
*Correct response.
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knowledge items—originally on a
four-point scale of “strongly agree,”
“agree,” “disagree” and “strongly dis-
agree” (Table 1)—were collapsed to a
dichotomous scale and subsequently
classified as correct or incorrect. The
number of correct answers were
summed and used as the knowledge
score. The two perceived effectiveness
scores (consisting of 14 items for chil-
dren and 12 items for adults)—origi-
nally five-point scales (Table 3)—were
collapsed to four-point scales and
were classified as desirable or undesir-
able. The perceived effectiveness

scores were the sum of the number of
desirable responses by dentists.

Data were analyzed using an IBM
compatible computer system and the
Statistical Package for the Social Sci-
ences (SPSS) program (24). Stepwise
multiple regression was used to ana-
lyze factors associated with one area of
knowledge and two areas of perceived
effectiveness of preventive proce-
dures. Independent variables in-
cluded sex, age group, geographic lo-
cation of practice, type of practice,
number of years since graduation, and
experience with school-based preven-

TABLE 2
Relationship Between Independent Variables and Knowledge about Etiology
and Prevention of Caries
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tive programs. A value of P<.05 was
used as the criterion for retaining vari-
ables in the final regression model.
Statistical significance of the coeffi-
cient was tested using a T-test (.05
level).

Results

Of the 2,047 dentists sampled, 1,700
responded, resulting in aresponse rate
of 83 percent. Among the respondents,
1,545 (90.9%) were male, 155 (9.1%)
were female, and 419 (24.6%) had ad-
vanced training in a specialty. All the
respondents were general practitio-
ners, however, because specialties are
not recognized in Korea. Nearly one-
half of the sample practiced in metro-
politan areas, while 29 and 25 percent
practiced in urban or rural areas, re-
spectively.

Knowledge about Caries Etiology

Regression Standardized and Prevention. Seventy-eight per-
Vari Coefficient Regression cent incorrectly agreed/strongly
ariables (SE) Coefficient P-value agreed with the statement “Lactoba-
Intercept 6.8852 (0.0675) <01 .cillli. pl-ay a more significant rolg in the
Yearssince graduation -0.2675 (0.0042) -0.1907 <01 initiation of STOOth surface‘carles t.h an
Type of practice* 02212 (0.1050) 00627 <05 do S. mutans” (Table 1). Eighty-eight
ypeotp percent of dentists knew the impor-
tance of dilute, frequently adminis-
*Private vs health centers. tered fluoride in caries prevention and
TABLE 3
Percent Distribution of Dentists” Responses to Statements on Perceived Effectiveness of Preventive Procedures
in Children and Adults
Very Effective/ Somewhat Not Don’t No
Effective Effective Effective Know Response
Item Child  Adult Child Adult Child Adult Child Adult Child Adult
School water fluoridation 55.2% 27.7 31 105 3.5
Dietary fluoride 31.8* 348 6.9 225 4.0
supplements
Fluoride toothpaste 28.7* 22.9* 46.6 511 11.8 12.4 96 10.5 33 3.1
Community water 70.2* 49.5% 16.5 30.8 2.3 76 8.1 96 29 25
fluoridation
Nutrition, diet counseling 64.0 56.2 22.8 304 6.1% 6.2* 4.1 45 3.0 2.7
Oral health education for 87.4 80.6 84 15.6 1.6* 0.9* 0.6 0.6 2.0 23
home care
Pit and fissure sealants 83.0* 56.3* 11.3 27.3 14 9.2 16 4.3 2.7 29
Professional oral prophylaxis 67.4 56.7 21.1 32.6 3.1% 3.5% 48 4.1 3.6 3.1
Recall appointments 89.1 88.7 6.0 85 1.3* 0.4* 0.8 0.2 2.8 2.2
Restoration of carious teeth 83.3 88.0 12.0 9.2 1.9% 0.4* 0.1 0.1 2.7 23
Professional topical fluoride ~ 60.5* 39.6* 25.2 36.6 33 10.6 79 9.7 3.1 35
Fluoride rinse 44.3* 30.3¢ 333 42.6 55 115 13.7 122 3.2 3.4
Toothbrushing 92.8 924 3.8 5.2 1.2* 0.2* 0.1 0.1 2.1 21
Flossing 59.5 67.4 239 249 6.7% 2.5% 71 24 28 2.8
N=1,700

*Desirable response.
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the possibility of caries prevention, al-
though only 20 percent of dentists
strongly agreed with the statement.
Seventy-eight percent “agreed/
strongly agreed” correctly that fruc-
tose, glucose, and sucrose are cario-
genic; however, less than 5 percent
“strongly agreed” with the statement.
Fifty-eight percent of the dentists cor-
rectly answered the item, “Manual re-
moval of plaque (flossing and brush-
ing) is more valuable for maintaining
gingival health than for preventing
caries”; however, only 10 percent of
the dentists strongly agreed with the
item. Only 47 and 66 percent, respec-
tively, answered correctly regarding
remineralization of incipient caries
and the benefits of fluoride for adults.

Table 2 contains a summary of the
regression model of factors found tobe
significantly related to the dentists’
knowledge about etiology and pre-
vention of caries. Two of the inde-
pendent variables were included in
the final model. As indicated by the
relative size of the standardized beta
coefficients, number of years since
graduation was the variable most
strongly related to dentists’ knowl-
edge about etiology and prevention of
caries, followed by type of practice.
Recent graduates were likely to havea
higher level of correct knowledge
about etiology and prevention of car-
ies than older graduates. Dentists who
worked in health centers also were
likely to be more knowledgeable than
those in private practice.

Perceived Effectiveness of Preven-
tive Procedures. Respondents were
asked to rate the value of mechanisms
of action of fluorides in connection
with caries prevention (data not
shown). Only 6 percent correctly re-
sponded that remineralization of in-
cipient caries lesions is the major
mechanism of fluoride action. In con-
trast, 27 percent indicated that the in-
corporation of fluoride into the enamel
of unerupted teeth to make them more
resistant to acid decalcification was of
great value in caries prevention.

Table 3 shows thatnearly all respon-
dents (93%) reported, undesirably,
thattoothbrushing is “very effective or
effective” for caries prevention in chil-
dren, whereas 70 percent reported
community water fluoridation as
“very effective or effective.” Nearly 83
percent of respondents recognized the
importance of sealants for children.
Table 3 shows that nearly all respon-
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TABLE 4
Relationship Between Independent Variables and Perceived Effectiveness of
Caries-preventive Procedures for Children

Regression Standardized

Coefficient Regression
Variables (SE) Coefficient P-value
Intercept 3.8542 (0.1804) <.
Type of practice* 0.7589 (0.1566) 0.1397 <.01
Years since graduation -0.0178 (0.0064) -0.0803 <01
Sex (male vs female) 0.4218 (0.1823) 0.0611 <.05
*Public clinic vs private.

TABLE 5

Relationship Between Independent Variables and Perceived Effectiveness of
Caries-preventive Procedures for Adults

Regression Standardized
Coefficient Regression
Variables (SE) Coefficient P-value
Intercept 4.2358 (0.0741) <.01
Experience w/ preventive 0.1940 (0.0731) 0.0710 <.01
program (yes vs no)
Geographic location of -0.1777 (0.0777) -0.0612 <05

practice (metropolitan/
urban vs rural)

dents (92%) reported incorrectly that
toothbrushing is “very effective or ef-
fective” for caries preventionin adults,
whereas only 50 percent reported
community water fluoridation as
“very effective or effective.” Ninety-
three and 92 percent of respondents
reported that toothbrushing is “very
effective or effective” in children and
adults, respectively. In contrast, only
30 and 23 percent of respondents re-
ported that fluoride toothpaste is
“very effective or effective.”

Table 4 shows results of the regres-
sion model of factors found to be sig-
nificantly related to the dentists’ per-
ceived effectiveness of preventive pro-
cedures for children. Three
independent variables were included
in the final model. Type of practice
was most strongly related to the den-
tists’ perceived effectiveness of caries-
preventive procedures for children,
followed by number of years since
graduation and sex. Dentists em-
ployed in public health centers were
somewhat more likely to rate caries-
preventive procedures for children
more effective than those who prac-
ticed in private clinics. Recent gradu-

ates and male dentists were likely to
rate preventive regimens more effec-
tive than did older graduates and fe-
male dentists.

Table 5 shows results of the regres-
sion model of factors found to be sig-
nificantly related to the dentists’ per-
ceived effectiveness of caries-preven-
tive procedures for adults. Two
independent variables—experience
with school-based preventive pro-
grams and geographic location of
practice—were significantly related to
the dentists’ perception of effective-
ness of preventive regimens for adults.
Dentists who had been involved with
school-based caries-prevention pro-
grams and dentists who practiced in
rural areas were somewhat more
likely to rate caries-preventive proce-
dures for adults more effective than
other dentists.

Opinions about Caries Prevention.
Eight opinion questions were asked
regarding caries prevention (Table 6).
Nearly all respondents (91%) strongly
agreed or agreed with the statement
“Community water fluoridation
should be available in communities
with central water supplies.” Over 95
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TABLE 6
Percent Distribution of Dentists” Opinions about Prevention of Caries
Strongly Strongly No

Statement Agree Agree Disagree Disagree Reponse

Community water fluoridation should be made 294 614 5.4 0.7 3.1
available in communities with central water
supplies.

When parents are unable to bear the total costs 3.5 453 43.6 3.3 43
necessary for their children’s preventive care,
dentists should help them make some financial
arrangements.

Schools provide the best way of reaching children 36.8 57.6 3.9 0.2 1.5
for oral health education.

Schools provide the best way of reaching children 26.5 56.9 14.6 0.1 1.9
for preventive treatments.

Insured patients, not covered for preventive 19.8 60.8 16.1 0.8 25
procedures under their prepayment plans,
usually will not accept preventive treatments.

The public is not sufficiently aware of currently 31.6 63.7 25 0.4 1.8
available methods of caries prevention.

Dietary fluoride supplements should be made 7.5 66.2 20.7 1.2 44
available in Korea.

Salt fluoridation should be made available in 54 67.2 18.6 1.2 7.6
Korea.

N=1,688.

percent concurred that “The public is
not sufficiently aware of currently
available methods of caries preven-
tion.” The majority of respondents
(94%) either agreed or strongly agreed
that schools provide the best way to
reach children for oral health educa-
tion. Similarly, 83 percent agreed or
strongly agreed that schools are the
best place to reach children with pre-
ventive regimens.

Discussion

As leaders of the oral health care
team, dentists have the potential to
influence practices of their patients,
members of their staff, family, and
community. Dentists’ practices are in-
fluenced by their knowledge and
opinions. Correct information about
the etiology and prevention of caries s
a predisposing factor to help dentists
make informed decisions, whether itis
to use or to recommend certain pre-
ventive procedures or agents. A rela-
tively large proportion of the respon-
dents were not well informed about
the etiology of caries nor about the
benefits of fluorides in caries preven-
tion. Likewise, a large proportion of
dentists did not understand currently
accepted theories of the mechanisms
of action of fluoride. Overall, respon-

dents tended to overrate the effective-
ness of toothbrushing, flossing, recall
appointments, and diet counseling as
caries-preventive methods, while un-
derrating the effectiveness of commu-
nity water fluoridation, fluoride tooth-
paste, and other self-applied fluorides.

These results suggest that Korean
dentists tend to have knowledge and
concepts based on older theories
rather than current scientific informa-
tion about caries prevention. As a re-
sult, they may overemphasize to their
patients the importance of oral hy-
giene and diet counseling and, at the
same time, ignore or place less empha-
sis on the effectiveness of fluorides.

The concept of the importance of
fluorides in caries prevention is well
documented in the literature (25,26).
However, this body of scientific litera-
ture is useless unless both health care
providers and the public are knowl-
edgeable about the role of fluorides in
caries prevention and apply the infor-
mation. The inconsistencies in knowl-
edge and opinions on fluorides be-
tween respondents and the scientific
literature must be put into a larger
perspective of the overall dental com-
munity.

The information lag documented by
this study is a shared problem that

involves all dentists, whether they are
practitioners, academicians, or in pub-
lic health. The results of this study will
be used to help make policy changes
and to change the practices of dentists
with the ultimate objective of reducing
dental caries among all Koreans. For
example, 29 and 61 percent of dentists
strongly agreed or agreed, respec-
tively, that community water fluorida-
tion should be made available in com-
munities with central water supplies.
This information is currently being
used to help persuade local politicians,
dental societies, and water operators
to implement community water
fluoridation in additional communi-
ties. In contrast, the findings that den-
tists’ perceived effectiveness regard-
ing fluoride toothpaste and fluoride
mouthrinse will be used to foster
change in dentists’ knowledge so that
dentists will be supportive of the use
of these procedures.

The association between type of
practice and dentists’ perceived effec-
tiveness of caries-preventive proce-
dures for children is a reasonable find-
ing because public health centers tend
to concentrate on preventive proce-
dures more than do private clinics.
Further, significant associations were
found between dentists’ perceived ef-
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fectiveness of caries-preventive proce-
dures for adults and both experience
with school-based preventive pro-
grams and geographic location of
practice.

The negative association between
number of years since graduation and
knowledge suggests that the preven-
tive and public health courses in den-
tal schools may be having a somewhat
positive impact on recent graduates.
Because dental schools are the gate-
keepers of information, they are in a
position to influence significantly the
appropriate use of caries-preventive
procedures. Studies have shown that
when students are expected to be com-
petent in and to use on a routine basis
preventive procedures in dental
schools, they tend to use them in prac-
tice, as well (27,28).

Dental schools should devote more
time to primary prevention of caries
and less to restorative measures (29).
Limiting preventive dentistry and
dental public health to didactic in-
struction for third-year dental stu-
dents only, as is now practiced in most
Korean dental schools, makes it clear
to the students and faculty that pri-
mary prevention and the public’s
health simply are not important. Dis-
ease prevention and dental public
health should be included in all years
of the dental curricula and students
should be required to have practical
experience in this area. The data from
this study can be used to help make
this recommendation a reality.

Further, concerted efforts are
needed to enhance the level of knowl-
edge of Korean dentists about caries
prevention, with a focus on strategies
to educate older and female graduates,
especially those in private practice in-
cluding metropolitan areas. Because
continuing education is mandatory in
Korea, courses that focus on caries eti-
ology and prevention should be of-
fered ina variety of formats. Data from
this study can be used to obtain fund-
ing to support these courses and also
to justify policies that require dentists
to take a course on caries-preventive
procedures. Although increasing den-
tists” knowledge alone will not neces-

sarily increase their use of preventive
procedures, at least they will be more
qualified to educate or recommend ap-
propriate procedures for their pa-
tients, family, and community. This
advantage could be especially benefi-
cial to help educate patients about the
need for pit and fissure sealants and
operator-applied fluorides when they
are covered by national health insur-
ance, achange thatisanticipated in the
near future.
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