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Few American studies have examined correlates of 
tooth-brushing frequency in children, although adult 
American and European child tooth-brushing studies 

exist.1-4 In part, this is because prevention of caries in children 
is more strongly related to fl uoride exposure and sealants 
than to tooth-brushing frequency. Hence, large scale surveys 
of oral health behaviors are harder to justify. Since oral health 
habits in children are thought to be predictive of oral health 
habits in adults,5 however, and since oral health habits are 
clearly related to periodontal disease in adults,6 it is worth-
while to understand tooth-brushing behavior in children. 

An opportunity for such a study was provided through 
the Aban Aya Youth Project,7 a large randomized trial study 
that compared the effects of interventions to improve health 
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Abstract
Purpose: The purpose of this study was to examine tooth-brushing frequency in 575 urban 
and nearby suburban African American children as part of a comprehensive risk-reduction 
study for students at high risk for violence, drugs, school delinquency, and unsafe sexual 
behaviors to determine which covariates predicted tooth-brushing frequency. 
Methods: Students were surveyed 5 times, from the beginning of grade 5 and the end of 
each year through grade 8, and parents were surveyed at the beginning of grade 5. Peer 
infl uence, importance of being liked, self-esteem, attitudes towards tooth-brushing, oral 
health knowledge, self-effi cacy, parental attitudes, and other covariates were examined for 
the ability to predict self-reporting of tooth-brushing frequency. 
Results: In the fi fth grade, peer infl uence, the importance of being liked, and physi-
cal self-esteem were the signifi cant predictors, and peer infl uence continued to predict 
tooth-brushing in the eighth grade. Oral health knowledge and parental infl uence were 
not signifi cant. 
Conclusion: Peer infl uence is an important factor in tooth-brushing behavior in metro-
politan African American preadolescent children. (Pediatr Dent 2006;28:524-530)
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habits with interventions to prevent violence, drug use, and 
unsafe sexual behaviors. As part of the main study, data were 
gathered on the self-reporting of tooth-brushing frequency 
and attitudes towards oral health in African American 
children from fi fth through eighth grade. The aim of this 
substudy was to examine which covariates predict tooth-
brushing frequency in that group.

The Surgeon General has identifi ed the need to reduce 
oral health disparities among African Americans.8 Since 
African American children in the United States have higher 
rates of untreated caries9,10 and higher rates of early peri-
odontal disease than their Caucasian counterparts,11 the oral 
health behavior of African American children is signifi cant. 
There is some evidence that African American children have 
better oral hygiene than others, but little information about 
what infl uences their tooth-brushing.12 Two studies com-
paring tooth-brushing in African American and Caucasian 
adults found no differences in frequency, although African 
Americans reported brushing less thoroughly.1,13

Tooth-brushing frequency is usually greater among those 
with a higher education or social class.1,14,15 Since adoles-
cents’ oral health habits are related to the mother’s oral 
health habits,16 the correlation between oral health behavior 
and social class may be due to families passing on oral care 
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habits to their children. Certainly, 
families are seen to be important in 
the development of good oral care 
habits,5 which have been found to 
be hard to change in adults.17,18

Cognitive and social learning 
theories confi rm that social norms 
derived from family influence 
health behavior. In addition, these 
theories predict that social norms 
from peers and others affect health 
behavior. Other predictors of oral 
health behavior are attitudes and 
beliefs, which may affect health be-
havior individually, or may form an 
underlying orientation to a healthy 
lifestyle, presumably derived from 
social norms, attitudes, and be-
liefs.13,19-23

Self-effi cacy is also considered an 
important predictor of health and 
oral health behavior.21,24-27 Self-ef-
fi cacy is defi ned as a perception that 
one has the ability to do a specifi c 
task in a specifi c context effectively. 
It has been shown to be related 
to oral health behavior and caries 
rates.21,26 A similar concept, locus 
of control, may also predict dental 
health behavior. Locus of control is 
the degree to which an individual 
perceives that he or she can cause or 
change events. It is assessed as inter-
nal (“I can keep myself healthy”) or 
external (“It is in the hands of God,” 
or, “My doctors should take better 
care of me.”).22,28 Self-esteem is cor-
related with oral health behavior,29

possibly by infl uencing self-effi cacy. 
The purpose of the present study 

was to examine which of these co-
variates predicted the tooth-brushing 
behavior of African American chil-
dren. This study was nested in a larger 
study designed to understand the in-
ter-relationships of beliefs, attitudes, 
and behaviors in tooth-brushing and 
other areas. Information on self-es-
teem, self-effi cacy, locus of control, 
parental beliefs and behaviors, peer 
beliefs and behaviors, and student 
beliefs about health behaviors was all 
collected. This provided an oppor-
tunity to examine the relationships 
of these variables to tooth-brushing 
frequency in an African American 
preteen group. 

Table 1. Components, Medians, and Maximum Possible Scores of Covariates

n No. of 
questions

Median score/
maximum possible score

Social norms

Peer influence scale 633 3 8/15

Do your best friends brush their teeth at 
least twice a day? 

How many of the students in your grade 
brush their teeth twice a day? 

Do your best friends want you to brush 
twice a day?

Importance of being liked 630 1
Quite important

How important is being liked by everyone?

Parent’s influence 663 1
Definitely yesDo your parents or guardians want you to 

brush your teeth at least twice a day?

Parent’s attitudes scale (asked of parents) 532 2 5/8

How often do you usually brush or clean 
your teeth?

How many times a day should someone of 
your child’s age brush their teeth?

Parent efficacy scale (asked of parents) 532 2 8/10

Please tell us whether your child is capable 
of brushing his/her teeth at least twice a 
day?

How sure or unsure are you that you can 
get your child to brush or clean his/her 
teeth at least twice a day?

Attitudes and beliefs

Attitude about brushing (good to brush) 652 1
Very goodIs it good or bad for you to brush your 

teeth at least twice a day?

Keeping yourself healthy 637 1
Very importantHow important is keeping yourself healthy 

by exercising and eating right?

Oral health knowledge scale 644 4 12/20

Eating too much sugar causes cavities. 

Children should use dental floss 1x/week.

Drinking water can help keep teeth healthy.

Children should try to brush their teeth 
after every meal.

Self-Efficacy

Physical Self-Esteem Scale 620 2 4/6

I am good looking. 

I have a good looking body.

Interpersonal Self-Esteem Scale 634 2 4/6

I make friends easily. 

I get alone with other kids easily.
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Methods
The subjects in this study were those in the Aban Aya Youth 
Project, conducted by Flay, etal, in greater Metropolitan 
Chicago, Ill, which tested school-based interventions to 
reduce risky teen behaviors over time.7 The data were ana-
lyzed by 2 methods: 
 1. The fi rst method examined only students present at 

the initiation of the study in the fi fth grade and deter-
mined which covariates were related to tooth-brushing 
frequency. 

 2. The second method was longitudinal and determined 
if the students changed tooth-brushing frequency over 
time.

Nine inner city and 3 nearby suburban schools were 
randomly selected from a pool of Chicago area schools that 
were greater than 80% African American, had less than 50% 
annual turnover in students, were not on probation or in a 
specially designated school, and were rated as risky, based 
on Illinois State Board of Education school report card 
data on: (1) family income; (2) attendance; (3) truancy; 
(4) achievement scores; and (5) other factors. 

Data were collected from 1994 to 1998 and came from 
grades 5 through 8. The subjects were all African American 
fi fth graders in these schools during the 1994-1995 school 
year and were followed until the eighth grade. Students 
who transferred out were not followed for data collection. 
Informed consent was obtained from a parent or legal 
guardian, with less than 1% denying consent, and students 
were allowed to refuse participation. The Institutional 
Review Board of the University of Illinois at Chicago, ap-

proved the overarching research 
and the nested tooth-brushing 
study. Survey completion rates 
were 88% to 91% for grades 5 to 
6, declining to 85% by grade 8. 
Noncompletions were due primar-
ily to normal student absenteeism 
from school. 

A total of 663 students an-
swered the questions of interest 
for this study and were present 
at the fi rst wave (in fi fth grade). 
Six hundred four were present 
for at least one other wave, mak-
ing them eligible for the second, 
longitudinal part of the study. Of 
these, 575 had parents who re-
sponded to the parents’ survey. 
The fi nal sample included more 
girls than the original sample, due 
to boys being absent more often. 
No other demographic differences 
were found between the initial 
sample and the fi nal sample. The 
fi nal sample was 50% male, with 
an average age of 10.8 at the be-
ginning of grade 5 and 14.3 at the 

end of grade 8. Approximately 79% of the students received 
federally subsidized school lunches, and 47% of the students 
lived in a 2-parent household. 

The variables were drawn from self-report surveys 
answered by the students in the classroom. The survey ques-
tions were designed at a fourth-grade reading level and were 
tested prior to use for students’ comprehension. The surveys 
were read to the students in class to avoid problems with lit-
eracy. Parents also answered a survey, requesting information 
about themselves and their child. Covariate data were drawn 
only from surveys administered at grade 5. Tooth-brushing 
frequency was gathered from the students at the beginning 
and end of grade 5 and in grades 6 through 8. 

The self-report surveys assessed: (1) self-esteem; (2) 
locus of control; (3) attitudes about health and health 
behavior; (4) children’s ratings of friends’ attitudes about 
tooth-brushing; (5) oral health knowledge; and (6) tooth-
brushing frequency. The parents were surveyed about 
their: (1) educational level; (2) income; (3) parents’ tooth-
brushing frequency; and (4) attitudes towards their child’s 
tooth-brushing. 

Tooth-brushing frequency was collapsed into a binary 
variable of less than twice a day (inadequate) and twice a 
day or more (adequate). 

The covariates tested against tooth-brushing are de-
scribed in Table 1. Parent norms were measured by the 
parent’s infl uence scale, parent’s attitudes scale, and parent’s 
effi cacy scale, which were all answered by the parents. The 
rest of the questions came from the children’s surveys. The 
peer infl uence scale was created from the indicated questions 

Athletic Self-Esteem Scale 630 2 3/6

I am good at sports.

I am a good athlete.

General Self-Esteem Scale (Total of above 
self-esteem questions) 607 12 9/18

General locus of control scale 605 605 605

Good luck is important for getting ahead.

I don’t have enough control over the direc-
tion my life is taking

What happens in my life is mostly luck.

Child self-efficacy 647 1 Definitely can

How sure are you that you can brush your 
teeth at least twice a day?

How sure are you that you can brush your 
teeth at least twice a day?

Demographics

Household income 484 1 $10,000-$15,000

Parent education 529 1      Vocational or 
    Tecnical school grad

Gender 664 1

Table 1 Cont.
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as another measure of social norms. An additional measure 
of peer infl uence was the question, “How important is 
being liked by everyone?” Attitudes and beliefs were mea-
sured in 3 ways, using the attitude about brushing scale, 
keeping yourself healthy scale, and oral health knowledge 
scale. For ease of organization, self-esteem, general locus of 
control, and self-effi cacy are discussed under the heading 
“self-effi cacy.” The general locus of control questions were 
adapted from Nowiki and Strickland’s scale for children.30

Self-esteem was measured using the physical, interpersonal, 
and athletic subscales of the self-description 1uestionnaire31

developed for children (Table 1).
The data provided an opportunity to determine which 

variables collected in the fi rst year were associated with 
tooth-brushing frequency and with change in tooth-brush-
ing over the next 4 years. Thus, the design is longitudinal 
regarding the dependent measure of tooth-brushing fre-
quency, but the independent variables were measured only 
at the beginning. Children’s reports of tooth-brushing fre-
quency were collected a maximum of 5 times: (1) between 
the fi fth and eighth grades; (2) at the beginning and end of 
the fi fth grade; and (3) once a year after that. 

The intervention tested by 
the larger study had no effect on 
tooth-brushing frequency and was, 
therefore, not included in the mod-
els. For the initial cross-sectional 
analysis of the data collected in the 
fi fth grade, the pool of covariates 
(listed in Table 1) was entered into 
a logistic regression model (SAS 
version 8.02 Proc Logistic, Cary, 
NC, for tooth-brushing frequency 
at the beginning of the fi fth grade. 
Utilizing a backward selection pro-
cedure, covariates were removed 
sequentially, retaining only those 
significant at a level of P<.10. 
Gender was forced into the model 
to control for the gender differ-
ences in retention in the study. 
Interactions between covariates 
were tested. 

In the next analysis step, 
covariates resulting from the cross-
sectional analysis were included in 
a linear trend model (with corre-
lated intercept and slope) for the 
longitudinal tooth-brushing data 
(Mixor version 2.033), with time 
included as a covariate.

Results
Table 1 describes the variables used 
in the analysis. For each variable, 
the items summed for the scaled 
score are given, along with the me-
dian score and total possible score, 

to put the values in perspective for the reader. Overall, the 
intrascale reliabilities (Chronbach’s alpha) ranged from 0.54 
to 0.81 (data not shown).

Table 2 presents the results of the second, longitudinal 
analysis, using the linear trend of tooth-brushing between the 
fi fth and eighth grades as the outcome measure. The results 
of the fi fth-grade-only analysis are not presented separately, 
because they are similar to those presented for grade 5 in the 
longitudinal analysis. Interaction effects were not signifi cant 
in either the longitudinal or the fi fth-grade-only analyses.

At grade 5, peer infl uence (P<.001), importance of be-
ing liked (P<.031), and physical self-esteem (P=.003) were P=.003) were P
signifi cant predictors of tooth-brushing adequacy (P<.10). P<.10). P
Additionally, self-effi cacy was signifi cant (P<.10) when the P<.10) when the P
fi fth-grade-only data was used. Gender was not signifi cant. 
Although there appears to be a difference in how physical 
self-esteem correlates with tooth-brushing by gender, the 
interaction was not signifi cant. Peer Infl uence was the only 
covariate signifi cant in the fi fth grade that remained signifi -
cant in the eighth grade. Overall tooth-brushing adequacy 
did not change with time, as measured by the self-reported 
dichotomous measure. 

Table 2. Fifth- and Eighth-grade Odds Ratios of the Significant Covariates 
of Tooth-brushing Frequency, by Gender*

Grade 5 Grade 8

Odds 
ratio

95% 
confidence 

interval
P Odds 

ratio

95% 
confidence 

interval
P

Boys

Peer influence 2.5 (1. 4, 4.3) .001 2.3 (1.0, 5.5) .06

Importance of being 
liked 1.7 (0.8, 3.4) .16 1.0 (0.3, 3.0) .94

Physical self-esteem 1.7 (1.2, 2.3) .001 0.9 (0.5, 1.6) .60

Self-efficacy 2.0 (0.8, 4.8) .15 1.0 (0.2, 5.0) 1.00 

Girls

Peer influence 4.9 (2.4, 10.1) <.001 2.10 (0.9, 5.0) .09

Importance of being 
liked 1.8 (0.9, 3.6) .10 1.3 (0.6, 3.2) .54

Physical self-esteem 1.2 (0.8, 1.8) .36 0.6 (0.4, 1.1) .11

Self-efficacy 1.1 (0.4, 3.0) .87 2.3 (0.7, 7.1) .15

All

Peer influence 3.5 (2.2, 5.6) <.001 2.2 (1.2, 4.1) .01

Importance of being 
liked 1.7 (1.1, 2.9) .03 1.1 (0.5, 2.3) .76

Physical self-esteem 1.4 (1.1, 1.8) .007 0.7 (0.5, 1.1) .15

Self-efficacy 1.5 (0.7, 2.9) .28 1.5 (0.6, 4.1) .41

*Odds ratios were derived from the fi tted linear trend model with correlated intercept and slope 
(N=575). All ratios are calculated comparing the third quartile to the fi rst quartile values (holding 
other covariates constant), except self-effi cacy, which was calculated comparing the third quartile 
to the tenth percentile (to make the comparison groups similar in number).
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Discussion
This study identifi ed covariates related to tooth-brushing 
over 4 years in low-income urban and suburban African 
Americans in grades 5 through 8. It was nested in a larger 
study, which allowed many variables to be examined with an 
adequate sample size, but limited the questions available for 
study. The covariates were not consistently measured across 
time, so the study was not able to see if changes in covariates 
were related to changes in tooth-brushing. No prior studies 
were found that examined this set of variables as predictors 
of tooth-brushing, particularly over time. Nor was any other 
study found that examined social learning constructs and 
tooth-brushing specifi cally in African American children. 
The predictors of tooth-brushing in low-income, African 
American, at-risk preadolescents found in this study were: 
(1) peer infl uence; (2) importance of being liked by every-
one; and (3) physical self-esteem. Peer infl uence measured 
in the fi fth grade continued to correlate with tooth-brushing 
measured into the eighth grade. 

Social learning theories predict that parent infl uence, 
peer infl uence, attitudes, beliefs, and self-effi cacy would 
be correlated with tooth-brushing frequency. Congruent 
with these theories, oral health knowledge had no effect on 
brushing frequency. Social learning suggests that knowledge 
is not enough to change health behavior, and reviews of the 
literature suggest that education has only a temporary effect 
on oral health behavior.34,35

The fact that many of the other covariates were not sig-
nifi cant in this study does not necessarily indicate their lack 
of importance. The students endorsed the highest values in 
many measures, resulting in a ceiling effect. As shown in 
Table 1, nearly all students said: 
 1. their parents defi nitely wanted them to brush twice a 

day; 
 2. that it was “defi nitely” good to brush; and 
 3. they “defi nitely can” brush their teeth twice a day. 

Likewise, keeping yourself healthy was seen as “very 
important” by nearly all students. Thus, these covariates 
may be important in tooth-brushing, but they were already 
achieved by these students and, thus, did not predict vari-
ance in tooth-brushing in this study.

Of great interest is that the covariates measuring parents’ 
infl uence did not predict tooth-brushing frequency, even 
though no ceiling effect was present. Parental attitudes 
about how much children should brush, how often the par-
ents themselves brushed, and whether the parents felt they 
could get their children to brush did not predict brushing 
frequency when the other covariates were controlled. The 
best predictors of tooth-brushing found in this study lay in 
peer infl uences. Ajzen and Fishbein recognized the impor-
tance of norms and relationships with peers in infl uencing 
behavior,36 and others have recognized its importance in 
other teen health behavior.37 Frequency in this group was 
related more strongly to peer norms than to parental norms, 
a fi nding not reported or studied elsewhere.

In this paper, locus of control, self-esteem, and self-
effi cacy were grouped into the same domain, because all 

these in various ways reveal whether a child feels that 
tooth-brushing is worthwhile or effective. Some of these 
covariates were related to brushing frequency and some 
were not. The question measuring the more strictly defi ned 
self-effi cacy was only a marginal predictor in this study, in 
spite of the importance it is given by social psychologists in 
oral health behavior. As already indicated, this may be due 
in part to a ceiling effect. Other researchers, however, have 
used scales to measure oral health self-effi cacy that might 
be more predictive of brushing, but which were not used 
here due to the different purpose of the primary study.21,25,38

These marginal results generally support self-effi cacy as a 
necessary but insuffi cient quality leading to adequate tooth-
brushing behavior, but better measures may fi nd it to be 
more important. 

General locus of control is another measure that assesses 
a child’s general sense of being able to control his or her 
environment. In this study, it showed no relationship to 
tooth-brushing frequency. This is consistent with earlier 
studies that found locus of control to be a domain-specifi c 
variable.28,39 Future research should examine locus of control 
from a specifi cally dental point of view.40

The importance of self-esteem on tooth-brushing in 
this age group was noted in English and Swedish groups 
of similar age.29,41 Self-esteem may possibly affect tooth-
brushing by infl uencing a child’s sense that he or she can 
improve some aspect of the self through tooth-brushing. 
In other words, if self-esteem is too low, the child will give 
up on brushing. In this study, only physical self-esteem was 
related to tooth-brushing, and this study’s results suggest 
this might be true only in boys. It is possible that girls’ 
motivation to comply is high regardless of self-esteem, 
while boys’ low self-esteem might lower their motivation 
to comply with social norms and, thus, be correlated with 
lower tooth-brushing frequency.

Although females were found to brush more frequently 
in a prior study, this was not supported here.23 It may be 
that gender differences in brushing frequency are related 
to differences in the importance of peer infl uence and the 
importance of being liked by everyone and, consequently, 
disappear when they are controlled.

Since the primary study was focused on risk reduction 
related to risky sexual behaviors, substance abuse, and vio-
lence, the substudy’s measures were not always matched to 
measures in previous studies of oral health behavior.21,25,40

The overall low values for Chronbach’s alpha indicate that 
the scales used in this study were not ideal. Furthermore, 
the covariates of interest were not measured longitudinally, 
so it is unclear whether their decline in signifi cance after the 
fi fth grade means that the variables are no longer important 
or that their values changed over time. 

Finally, it should be noted that the adequacy of removing 
plaque from the teeth via brushing was unknown in this 
study. Even adolescents who brush frequently may not be 
brushing thoroughly or effectively. They may over-report 
brushing frequency for social acceptability reasons. The use 
of fl uoridated toothpaste was not measured, which is an 
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important factor in the effi cacy of tooth-brushing to prevent 
caries. Thus, high self-report of tooth-brushing frequency 
may not translate directly into improved oral health. These 
results cannot be construed to link the studied covariates 
directly with oral health. That link would be important to 
establish in future studies.

The covariates that predict tooth-brushing are related to 
the child’s: (1) view of norms (peer infl uence); (2) valuation 
of being liked by everyone; and (3) sense of physical self-
esteem. Thus, the target group for tooth-brushing concerns 
should be the children who: (1) have different norms; (2) 
have low physical self-esteem; or (3) do not value being 
liked by others. Furthermore, this indicates that schools 
may be the best place to promote oral health behaviors 
since, by the fi fth grade, parental infl uence is not a factor. 
The methods used to promote oral health in schools should 
appeal to the children’s need for peer acceptance and should 
promote children’s physical self-esteem. It is not clear that 
increasing knowledge of oral health issues would have any 
effect on brushing behavior. These fi ndings are useful for 
future interventions to promote improved oral health for 
African American children.

Conclusions
Based on this study’s results, the following conclusions can 
be made:
 1. Peer infl uence, the value of being liked, and physical 

self-esteem were the best predictors of self-reported 
tooth-brushing behavior between fi fth and eighth 
grade in preadolescent low-income at-risk urban and 
suburban African American children. Oral health 
knowledge and parental infl uence were not signifi -
cant.

 2. Future research should, when possible: 
  a. use more complex, validated measures available to 

  detect relationships between attitudes and oral   
  health behaviors; and 

  b. include peer infl uence/social norms and self-esteem 
  as variables.
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