
Mothers' dental health practices are among the most influential factors
determining the dental practices of their children. For this reason the
factors which shape the dental behavior of mothers are identified and
investigated. As a result, the author suggests that behavior should
be changed first in order to change attitudes. The role of mothers
is confirmed. Further study is needed.
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Introduction

A NUMBER of previous studies have
demonstrated that parents' dental

health practices are associated with
children's practices, but few studies have
provided data on the influence of fac-
tors which are associated with perti-
nent parental behavior. Metz and
Richards1 examined "the separate ef-
fects of income and parents' education
on children's practices, then . . . the ef-
fects of the two jointly, and finally, the
effects of three factors-income, educa-
tion and parents' practices-jointly."

Surveys, of course, have repeatedly
looked at adult behavior and have made
clear the existence of certain associa-
tions, e.g., social class and preventive
dental practices. Kriesberg and Trie-
man2'3 among others4 found that the
higher the socioeconomic status, the
greater the frequency of dental visits.
They found that education and income
separately and together are very highly
correlated with preventive dental care,
that early childhood training also ap-
pears to facilitate later adult practices,
that adults who value maintaining their

natural teeth see the dentist for pre-
ventive reasons. They also found that
treatment practices of the dentists were
highly associated with adults' preven-
tive visits to the dentist. Lambert and
Freeman5 found a "statistically signifi-
cant correlation between the income of
a family and the extent to which
mothers engaged in preventive dental
behavior," but "no direct statistically
significant relationship between adult
preventive behavior and education."
Suchman and Rothman,6 in their study
of the utilization of dental services,
found that not only socioeconomic status
but the "component measures of socio-
economic status-income, occupation
and education-act independently of
one another, though each influences
dental care practices." Repeatedly these
variables are demonstrated as being as-
sociated with dental care. What is
needed now, however, is not more repli-
cation, but a causal ordering, a causal
model of adult behavior which provides
guidance for changing children's beha-
vior. We need to know where to inter-
vene in the causal chain in order to
know how to intervene.
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Purpose

An earlier causal anaylsis of survey
data on socioeconomic status and role
of the family in the adoption and
maintenance of children's dental health
practices suggested that mothers' den-
tal health practices are one of the most
influential factors in determining the
nature of children's practices.7 More-
over, this influence tends to permeate
low, middle, and upper socioeconomic
groups. The purpose of this paper is to
iden-tify and investigate those factors
wvhich shape mothers' dental health be-
haviors. An ancillary purpose is that of
providing information which may be
useful to the health educator. That is,
to identify those influential variables
which are most amenable to change or
dental education.

Hypotheses

Bem postulates that attitudes may fol-
low a given behavior because the indi-
vidual infers his attitude from his be-
havior.8 Bem's "self-perception" ex-
planation is essentially the same as Fest-
inaer's theory of cognitive dissonance
and seems to be compatible with the
observations of others concerned with
attitudes and behavior.9 Kreisberg, et
al.,3 in respect to dental health practices,
have suggested that beliefs and attitudes
"among adults follow rather than moti-
vate the practice of going to the dentist
preventively." For example, you brush
your teeth early in life because mother
insists. It is then that you develop atti-
tudes about toothbrushing. You do not
build favorable attitudes and then de-
cide to brush your teeth. Your attitudes
result from what you do rather than
lead up to your actions.

Since much effort is expended in at-
tempts to change attitudes toward den-
tal health practices, it seemed reason-
able to investigate the causal relation-
ship of mothers' attitudes and practices.

Accordingly, our first hypothesis is
that: mothers' attitudes toward dental
health practices are products of their
dental practices, rather than precursors.
Another question posed by the asso-

ciation of socioeconomic status and den-
tal health practices has to do with class
values. If an individual sees himself as
belonging to a particular social class,
then one might expect a causal rela-
tionship between his perceptions and
his practices, based on his belief that
specific values are normative for his so-
cial class. Therefore, our second hypoth-
esis states that: the dental health prac-
tices of mothers are causally dependent
on mothers' perceptions of their own
social class, i.e., subjective social class.
In other words, if a mother sees herself
as middle-class, she follows the norma-
tive dental practices of what she be-
lieves to be middle-class values.

Sample

A random sample of 524 wv-hite chil-
dren, ranging in age from 11 to 14
vyears. were selected from two school
districts in a suburban commuunity of
52.400 persons in Buffalo, New York.
Mothers of the children were inter-
viewed by use of a pretested. coded
questionnaire. Their responses have
furnished the data for analysis.

Method

Selected items on demographic. atti-
tudinal, perceptual and dental health be-
havior responses-an example of the
latter would be the frequency with
which the respondent brushes his teeth
-were scaled using a modified Gutt-
man technique. The resulting mono-
tonic scales were correlated and an in-
tercorrelational matrix developed. Ken-
dall's Tau for large numbers of ties was
the statistic of choice. Linkage analysis
reduced the matrix to the most essential
variables. A linear causal model for the
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total sample was computed by the
method of path coefficients in the man-
ner suggested by Wright, Duncan, Bla-
lock and others.10 A subsequent sorting
of the total sample, based on fathers' oc-
cupations, showed 472 families wherein
data were complete enough for anal-
ysis. Of these, 33 were identified as
members of the lower socioeconomic
status group, 251 as middle and 188 as
upper. Each group was then subjected
to a separate path analysis and a causal
model developed for each.
Now if I may digress for a moment,

I should like to tell you a bit about
the concept of causal models as I have
used it, and about path analysis which
provides the mathematical rationale for
ordering the variables of a causal
model. As you know, models imply that
one thing causes another, and that this
can be shown to be so mathematically.
They may not in real life, but this is
as close as we can get before manipulat-
ing one variable to see if it changes
another. To this extent, stating that
one variable causes another in the
models is a way of talking about the
models. In other words, causality is
hypothetical, just as the model is. On
the other hand, though, models are con-
structed through the use of empirically
derived variables selected by the re-
searcher who sees in them a system of
relationships. This system must make
sense from the point of view of an ac-
cepted or postulated theory, or group
of hypotheses, all of which certainly
imply causal relationships. Given such
a system, or model, there must be a
method for establishing the logic and
consistency of the set of hypotheses im-
plied by the model. The method of path
coefficients is the mathematical proce-
dure, the proofs of which specify the
ordering of the variables in the model,
thereby allowing one to empirically state
that one variable causes another in the
sense described above.

Findings

Examination of Figure 1, the model
for the total sample, demonstrates in-
fluences which may have particular sig-
nificance for understanding mothers' be-
haviors and, indirectly, for dental health
education.

In accordance with the findings of
others, education, family income, and
fathers' occupation seem to be most in-
fluential in defining subjective social
class." The model substantiates a find-
ing of Kreisberg12 on the effects of hav-
ing knowledge on dental care, i.e., that
"adult knowledge about dental care does
not affect their own preventive utiliza-
tion of dentists' services." Authorita-
tive information obtained by mothers
after their children start school appears
to be partially influential in determin-
ing mothers' attitudes toward their own
toothbrushing behavior, though it seems
not to influence their actual behavior.
In support of our first hypothesis, the
model indicates that mothers' attitudes
toward dental health stem from the fre-
quency with which toothbrushing and
dental visits occur. Mothers' attitudes
in general, seem to be causally de-
pendent upon mothers' practices; e.g.,
their expressed satisfactions with their
children's dental conditions appear to
be influenced by their own frequency
of dental visits. An exception to the above
may be the causal link between par-
ents' levels of education and the mothers'
general concerns for their children. Ap-
parently, the more highly educated the
parents, the fewer and less intense are
the mothers' other concerns for their
children. In turn, the fewer and less
intense concerns for their children also
influence their expressed satisfaction
with the children's dental conditions.

Level of formal education of the par-
ents, in addition to contributing to sub-
jective social class, seems to exert con-
siderable influence on mothers' dental

VOL. 60. NO. 7. A.J.P.H.12S2



DENTAL HEALTH PRACTICES OF MOTHERS

health practices. Subjective social class
appears to depend on parents' educa-
tion, family income, and fathers' occu-
pations; furthermore, it seens to influ-
ence mothers' practices and attitudes-
all of which may be interpreted as sup-
porting our second hypothesis. i.e., that
the dental health practices of mothers
are causally dependent on mothers' per-
ception of their own social class.

Model for Lower SES Group
Turning now to the class models, we

find in Figure 2 that, among the lower so-
cioeconomic status (SES) mothers, only
one causal link is held in common with
the total sample. Level of parents' for-
mal education seems to influence
mothers' frequency of toothbrushing.
However, mothers' satisfactions with
children's dental conditions are also in-
fluenced by parents' formal education.
For this group, education and income
seem not to define subjective social
class. Attitudes are not significantly re-
lated to mothers' dental health beha-

viors. Mothers' knowledge appears to
be mainly limited to authoritative in-
formation obtained before their children
started school, i.e., their own early in-
formation-and causally related only to
their frequency of toothbrushing. The
picture presented may be that of a
group outside the mainstream of society
-possibly alienated-or a group de-
prived of good dental care, that does
not hold dental health as a value.

Model for Middle SES Group
The model for mothers of the middle

socioeconomic group in Figure 3 most
clearly follows that of the total sample
-with one or two exceptions. For this
group, education, but not income, seems
to determine subjective social class.
Subjective social class is an intermediate
in the causal chain, falling between edu-
cation and practices, although educa-
tion appears directly causally related to
frequency of dental visits as well.
Authoritative information obtained by
the mothers after their children start

Figure 1-Dental health practices of mothers-causal model for total sample*; path
coefficients and probabilities (N = 472)

R = residual variable
correlation coefficent. double -arro.ed arc imiplies
uncertain or no causal relationship

R
9

* The model is read in the direction of the paths (arrows) and variables to the right are causally dependent
on those to the left.
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Figure 2-Dental health practices of mothers-causal model for lower social class*;
path coefficients and probabilities (N==33)

994 777.. - -R FAMILY
d INCOME

R = residual variable
+ correlation coetricient, double -arroved arc implies
uncertain or no causal relationship

* See note under Figure 1.

school seems to influence both their atti-
tudes toward toothbrushing and toward
dental visits, but not their practices.
Attitudes toward dental health prac-
tices and toward the children's dental
conditions seem shaped by the mothers'
frequency of toothbrushing and dental
visits. Positive attitudes, then, may
spring from both frequencies of cer-
tain bebaviors and information, although
the latter seems not to influence be-
havior.
The mothers of this middle socioeco-

nomic group present a picture of a
group very much in the mainstream of
society, of one that is aware of ex-
ternal sources of information, of a
group whose attitudes toward dental
practices are influenced by this informa-
tion, of one holding dental health as a
value, and one which is striving to
achieve dental health.

Model of the Upper SES Group
In Figure 4 we have the model for

mothers of the upper socioeconomic
group. The pattern for this group, like
that for the lower socioeconomic group,

deviates considerably from the pattern
for the total sample and for the middle
socioeconomic group. Two striking dif-
ferences occur. Subjective social class
appears to have no influenice on
mothers' practices. It mediates oily in
respect to mothers' satisfactions with
their children's dental conditions. Sub-
jective social class is primarilv influ-
enced by family income. Parents' edu-
cation appears to have less effect. Hov-
ever, level of parents' education seems
to be the variable most influential for
frequency of mothers' toothbrushing,
and dental visits. Attitude toward tooth-
brushing seems not significantly influ-
enced by mothers' frequency of brush-
ing, though a trend is evident. Attitude
toward dental visits, similar to the pat-
tern for the total sample and the mid-
dle socioeconomic group, seems to stem
from the practice of making dental
visits.

There appears to be a generallv in-
verse trend in the causal relationships
of mothers' concerns. The trend seems
to be for less concern where there is an
increase in both parental education and
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family income. And less concern about
the children tends to be influential in
increasing mothers' frequency of dental
visits. The links in the causal sequence
are somewhat weaker in this part of the
model, but suggest, nevertheless, that
where cost of care is not a problem,
when mothers can be sure of providing
care for their children, concern natu-
rally plays a minimal role in maintain-
ing dental health. Perhaps less concern
about her children allows the mother to
have more concern about her own den-
tal health.

Lastly, information from authorita-
tive sources, either before or after the
children start school, seems to have no
significant influence on mothers' own
practices or attitudes.

This group, then, presents a picture
of fixed values. Decisions about dental
health practices or prevention appear to
be minimal, and the concepts of pre-
vention and good dental health practices,
normative.

Apart from these findings, the models
tend to support studies of other investi-
gators of socioeconomic status and den-
tal health.

Discussion

Thus far, both hypotheses are sup-
ported by the model for the total sam-
ple. Attitudes appear to be causally re-
lated to practices and seem to be prod-
ucts of behavior rather than predeces-
sors. If we assume the model to be a
correct reflection of the situation, then
the implication is that dental health
practices influence dental health values,
and the way to get at practices is to
effect practices themselves and not in-
directly, through attitudes.
The model further indicates that sub-

jective social class is an important in-
tervening variable. Establishing dental
health values appears to be a family
affair closely related to the mothers'
subjective social class. Good dental
health practices are normative where
dental health values are accepted as
part of the family life style.
Among the class models, our first

hypothesis is supported by the models
of the middle and upper socioeconomic
groups, but not the lower. Where there
are few practices, attitudes seem to be
ambiguous or nonexistent. It may be

Figure 3-Dental health practices of mothers-causal model for middle class*; path
coefficients and probabilities (N = 251)

R 992 INFO BE FORE TOOTHRUSHIN 945 R
a , CHl; OREN START tF tes} s h

'C ~~~~ ~ tf~~ ATTITUDES .3
|319i, 1 * *|TOWVARD | 931 R

L10 TOOTHBRUSHING

R 984 |CI LRNF AFTER TF131 <,05

| SU8JECTIVE | 970 | ATTITUDES |902 R

.20 CLASS ?4@ If DENTAL VISITS
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EDUCATION (0005
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02 RE CHILDREN'S 98

DENTAL .4
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,
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R CONDITION

R 954 FAIItlLY t|/
d I,N COMtE rS
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R = residual variable
t correlation coefficient, double -arrocved arc implies

uncertain or no causal relationship

* See note under Figure 1.
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Figure 4-Dental health practices of mothers-causal model of upper class*; path
coefficients and probabilities (N= 188)

R = residual variable
I correlation coefficient, double-arrowed arc implies
uncertain or no causal relationship

* See note under Figure 1.

that dental health attitudes are expres-
sions of conformity with situationally
established behaviors. People like what
they are doing because they are doing
it. Or, because their group holds that
kind of behavior as a value, they then
say they like doing it. In other words,
the process operating between behavior
and value constitutes a two-pronged
concept of attitude, involving salience
and relevance. Both aspects of attitude
seem to be visible in the models, and
suggest, as does Chaffee and Lindner's
study of value change,' that change of
attitude does not necessarily bring about
change in behavior. If so, then attempts
to bring about change in dental health
practices through change in attitude
might be futile. But we have indica-
tions that change in mothers' dental
health practices really ought to take place
if children are to acquire good practices.
Our second hypothesis is supported

only by the middle socioeconomic group.
The lower and upper socioeconomic
groups seem to represent extremes-no
dental health values for the lower and

fixed values for the upper, with neither
causally related to subjective social class.
The middle group, falling between the
extremes, seems to be most involved in
acquiring dental values, and in making
dental health decisions.

Since dental health values become
more normative-i.e., persons regularly
brush teeth and regularly make preven.
tive dental visits-as one moves up the
social hierarchy, it would seem appro-
priate to intervene in the causal chain
via subjective social class. However, pro-
viding new subjective definitions of so-
cial status for individuals would be de-
pendent upon factors beyond the con-
trol of the health educator. Moreover,
comparisons of the three models show
parents' education, which contributes
to subjective social class, to be more
important than subjective social class
in determining mothers' dental prac-
tices. Education in each model is a di-
rect causal variable for each class. The
influence of parents' formal education
on mothers' practices suggests that par-
ents' education might prove to be a more
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viable point of intervention in the causal
chain than subjective social class. But
parents' formal education is mainly in the
past. Health education may be a different
kind of education, or it may be part
of their formal education. In any case,
the same cognitive processes operate
whatever the material being learned.
To argue that it is impossible to change
parents' behavior through augmenting
parents' education is to deny education
as a continuing process. Rather than
deny the feasibility of education as a
means of changing adult behavior, one
might examine the "input" to mothers.
The lack of significant influence on

mothers' practices of information from
authoritative sources may only mean
that different methods of informing are
needed. And it is possible that informa-
tion must be given a "new look," or a
"new feeling." Information obtained by
the mothers after the children start
school is usually specific to children-
or at least viewed this way by the
mothers-a characteristic also typical
of the public media. Perhaps the em-
phasis should be shifted 'to more fully
involve the mothers. Verbal communi-
cations should be accompanied by some
requirement for active behavioral re-
sponses on the part of the mothers.
Perhaps health educators ought to ask
mothers to participate in the children's
dental health programs, during which
emphasis might be placed on the im-
portance of the mothers' dental health
for their own well-being, on the need
to value their own teeth, and on the
role they play in providing either good
or poor examples of dental practices
for their children. During such an edu-
cational program, mothers could be
shown how to make dental health de-
cisions for themselves as well as for
their children. The health educator
might teach the mothers directly and
the mothers, in turn, might teach their
own children under the supervision of
the educator. Since establishing dental

health values seems to be a family af-
fair, why not make dental health edu-
cation a family affair also?
One last point. It may be that by al-

locating public health funds largely in
the interest of the children's health, we
unintentionally "write off" the mothers'
power as well as their needs. If so, this
may be a serious mistake. If children's
dental health practices depend on ob-
serving their mothers' practices, then it
seems reasonable to expend some effort
in the health education of the mothers.

Conclusions

By way of summary: Regardless of
social class, education of mothers to
provide good examples seems to be the
key to changing children's dental health
practices. Methods of adult education
could be designed to change behavior
first rather than attitudes arid, in this
way, promote regular and good dental
practices whether or not the desire to
brush or visit the dentist is strong. And,
finally, even though the models need
further empirical testing, the methods
used to derive them should be. exploited
as much as possible in the interest of
dental health. Path coefficients give
more meaning to correlations. The
models may suggest useful theoretical
leads and, from our point of view, indi-
cate those measures most fruitful for
the improvement of dental health prac-
tices.

REFERENCES

1. Metz, A. S., and Richards, L. G. Chil-
dren's Preventive Visits to the Dentist:
The Relative Importance of Socio-Eco-
nomic Factors and Parents' Preventive
Visits. J. Am. College of Dentists 34:
204-212 (Oct.), 1967.

2. Kreisberg, L., and Treiman, B. R. Socio-
Economic Status and the Utilization of
Dentists' Services. Ibid. 27:147-165 (Sept.),
1960.
O'Shea, R. M., and Gray, S. B. Dental
Patients' Attitudes and Behavior Concern-

JULY. 1970 12S7



ing Prevention. Pub. Health Rep. 83:
405-410 (May), 1968.
Suchman, E. A. Ethnic and Social Factors
in Medical Care Orientation. Milbank
Mem. Fund Quart. 47:69-77 (Jan.), 1969,
Part 2.

3. Kriesberg, L., and Treiman, B. R. Pre-
ventive Utilization of Dentists' Services
Among Teenagers. J. Am. College of Den-
tists 29:28-45 (Mar.), 1962.

4. Mechanic, D. The Influence of Mothers
on Their Children's Health Attitudes and
Behavior. Pediatrics 33:444-453 (Mar.),
1964.
Duany, L. F. Children's Dental Health
According to Educational Level of Mother.
Rev. Odont. Puerto Rico (Apr.-Oct.), 1967,
pp. 3-13.

5. Freeman, H. E., and Lambert, C., Jr. Pre-
ventive Dental Behavior of Urban Mothers.
J. Human Behavior 6:141-147 (Fall),
1965.

6. Suchman, E. A., and Rothman, A. A. The
Utilization of Dental Services. Milbank
Mem. Fund Quart. 47:56-63 (Jan.), 1969,
Part 2.

7. Rayner, J. F. Dental Hygiene and Socio-
Economic Status. Paper read before the
1969 Meetings of the International Asso-
ciation for Dental Research, Houston,
Tex. (Mar.), 1969.

8. Bem, D. J. Self-perception: An Alterna-
tive Interpretation of Cognitive Dissonance
Phenomena. Psychol. Rev. 74:183-200,
1967.

9. Chaffee, S. H., and Lindner, J. W. Three
Processes of Value Change Without Be-
havioral Change. J. Communication 19:
30-40 (Mar.), 1969.
Colombotos, J. Physicians and Medicare:
A Before-After Study of the Effects of
Legislation on Attitudes. Am. Sociol. Rev.
34:318-334 (June), 1969.
Kiesler, C. A.; Nisbett, R. E.; and Zanna,
M. P. On Inferring One's Beliefs from
One's Behavior. J. Personality & Social
Psychol. 11:321-327, 1969.

Geschwender, J. A. Continuities in
Theories of Status Consistency and Cog-
nitive Dissonance. Social Forces 46:160-
171 (Dec.), 1967.

10. Blalock, H. M. Causal Inferences in Non-
Experimental Research. Chapel Hill: Uni-
versity of North Carolina Press, 1964.
Duncan, 0. D. Path Analysis: Sociological
Examples. Am. J. Sociol. 72:1-16 (July),
1966.
Hilgendorf, L.; Clark, A. W.; and Irving,
B. L. The Combined Use of Linkage and
Path Analysis in the Development of
Causal Models. Human Relations 20:375-
386, 1967.
Tukey, J. W. "Causation, Regression, and
Path Analysis." In: An Introduction to
Genetic Statistics. 0. Kempthorne, et al.
New York: Wiley, 1957, pp. 35-66
Wright, S. Statistical Methods in Biology.
American Statistical Association, New
Series, 26:155-163 (Mar.), 1931.
Liska, A. E. Interpreting the Causal Struc-
ture of Differential Association Theory.
Social Problems 16:485-492 (Spring),
1969.

11. Tucker, C. W. A Comparative Analysis
of Subjective Social Class: 1945-1963.
Social Forces 46:508-514 (June), 1968.
Gusfield, J. R., and Schwartz, M. The
Meanings of Occupational Prestige: Re-
consideration of the NORC Scale. Am.
Social. Rev. 28:265-270 (Apr.), 1963.
Ellis, R. A.; Lane, W. C.; and Olesen, V.
The Index of Class Position: An Improved
Intercommunity Measure of Stratification.
Ibid. 28:271-277 (Apr.), 1963.
Winch, R. F.; Mueller, S. A.; and Godik-
sen, L. The Reliability of Respondent-
Coded Occupational Prestige. Ibid. 34:245-
251 (Apr.), 1969.
Centers, R. Social Class, Occupation, and
Imputed Beliefs. Am. J. Sociol. 57:543-555
(May), 1953.

12. Kriesberg, L. The Relationship Between
Socio-Economic Rank and Behavior. Social
Problems 10:334-353 (Spring), 1963.

Miss Rayner is a Public Health Analyst, Applied Behavioral Studies,
Community Programs Branch, Division of Dental Health, National Institutes
of Health (8120 Woodmont Avenue), Bethesda, Md. 20014

This paper was presented before the Dental Health Section of the American
Public Health Association at the Ninety-Seventh Annual Meeting in Phila-
delphia, Pa., November 12, 1969.

VOL. 60. NO. 7. A.J.P.H.1258


