
Pediatric Dentistry – 23:1, 2001 American Academy of Pediatric Dentistry    5

Scientific Article

The relationship between child temperament and early
childhood caries
Rocio Quinonez, BA BScDent, DMD, MS, FRCDC    Robert G. Santos, BA, MA    Stephen Wilson, DMD, MA, PhD
Howard Cross, DMD, MSc

Dr. Quinonez is a Oral and Systemic Disease fellow at the University of North Carolina, Chapel Hill, NC; Dr. Santos is
a graduate student, Department of Psychology, Clinical Psychology Training Program, University of Manitoba Winnipeg,
Canada; Dr. Wilson is director of Pediatric Dentistry Residency program, Children’s Hospital, Columbus, OH; and Dr.
Cross is section head, Pediatric Dentistry, Winnipeg’s Children’s Hospital, Winnipeg, Canada. Correspond with Dr.
Quinonez at quinoner@dentistry.unc.edu

Abstract
Purpose: Among the potential risk factors associated with nurs-

ing caries/baby bottle tooth decay—a subset of Early Childhood
Caries (ECC)—is a “strong-tempered” behavioral style in the child.
However, the few empirical studies that have investigated this
description remain controversial. The research goal of this study
was to operationalize the “strong-tempered” profile and investi-
gate its association to parental feeding practices and ECC levels.

Methods: In an observational-correlational study design, 58
children (ASA I), ages 18 to 70 months (M=43  months, SD=17),
were reliably assessed for ECC levels by a clinical evaluator. A sec-
ond evaluator, blind to ECC status, interviewed parents using a
demographic survey, a feeding practices measure, and the EAS
Temperament Survey for Children.

Results: Multiple regression analyses indicated that none of the
four temperament factors (Emotionality, Activity, Sociability, and
Shyness) significantly predicted duration of feeding habit defined
as the length of time in months that the child breast or bottle fed,
whichever lasted the longest. However, the combination of greater
duration of feeding habit and higher levels of Shyness predicted
all three measures of ECC: the presence or absence of caries (r2=
.19, P<.001), the number of carious teeth (r2= .23, P<.001) and
the number of carious surfaces (r2=.21, P<.001). Furthermore, the
addition of Native status significantly increased the predictive value
of all of three models (r2=.37, r2=.43, r2=.29, respectively, Ps<
.0001).

Conclusion: Temperament did not predict the duration of feed-
ing habit but together, shyness and duration of feeding habit was
associated with ECC. (Pediatr Dent 23:5-10, 2001)

Among the goals set forth in 1979 by the World Health
Organization for the year 2000, was the reduction of
dental caries in children by use of sealants, increased

water fluoridation, and improved awareness of oral health in
the general population.1 As we enter the next millennium, den-
tal caries remains a significant problem among individual
children and subgroups within the general population.2-4 The
term Early Childhood Caries (ECC) has been coined to de-
scribe rampant dental caries in young children.3,5 When
associated with inappropriate feeding habits, ECC results in
the demineralization of the primary dentition, starting with the

maxillary anterior teeth and followed by the maxillary and
mandibular primary molars. ECC in this context has been pre-
viously described as nursing caries (NC) or baby bottle tooth
decay (BBTD).6 The National Health and Nutrition Exami-
nation Survey (NHANES III) found that prevalence rates
ranged from 8% in two-year-old children to 40% in five-year-
old children.7,8 In aboriginal groups (e.g., Inuit communities
in the Northwest Territories and Navajo tribes from Arizona)
NC/BBTD prevalence rates are alarmingly higher, ranging
from 65-70%.9-11

Temperament
The high prevalence rates and negative outcomes associated
with ECC have led investigators to look beyond biological risk
factors, and into the psychosocial realm, to better understand
the development of this disease. To aid practitioners in identi-
fying and preventing a subset of ECC (i.e., NC/BBTD), a
“strong-tempered”12 or “strongly-reacting”13 behavioral profile
has been proposed. An enormous body of literature exists on
these early appearing behavioral differences in childhood,
known as temperament.

Temperament refers to an infant’s style of interaction with
the environment, and appears heritable and stable across time,
but modifiable by later environmental influences.14 Multiple
approaches have been taken to measure temperament in chil-
dren including caregiver report, naturalistic measures, and
laboratory observations. All of these methods carry relative
advantages and limitations, however, there is a growing con-
sensus that parent-report measures provide a useful perspective
on child personality on a wide range of behaviors as well as a
strong degree of objective validity.15 In dentistry, parent-report
measures such as Toddler Temperament Scale (TTS), Behav-
ior Style Questionnaire (BSQ), and Emotionality, Sociability,
Activity (EAS) Temperament Survey for Children have been
used to predict behaviors and caries in children16-19 Of these
measures, the latter has been found to be a better predictor of
later personality and behaviors.14

The development of these measures is based on seminal
work by Thomas and Chess who also proposed the “goodness-
of-fit” model.20 According to this model, individual differences

Received February 11, 2000     Revision Accepted November 27, 2000



6    American Academy of Pediatric Dentistry Pediatric Dentistry – 23:1, 2001

in temperament accord differentially with the surrounding en-
vironment.20 Particular temperament profiles ”fit” better than
other profiles in given situations. In this model, “poor good-
ness-of-fit” refers to children who become easily upset, have
irregular biological functioning, and show intense and often
negative reactions to environmental change. Taking care of
such children is very difficult, and “poor goodness-of-fit” may
elicit improper feeding practices from parents and caregivers.20-

23 For example, parents may attempt to soothe and quiet their
difficult, “strong-tempered” child with a bottle or via manipu-
lation of the contents in the bottle, setting the stage for the
development of ECC. Thus, elaborating the features of the
“difficult” or “strong-tempered” child is an important ECC
research goal.

The present study tested two hypotheses: First, tempera-
ment will predict duration of feeding habit defined as the age
(in months) from birth to when the parent discontinued breast
or bottle feeding, whichever lasted longest. Second, greater du-
ration of feeding habits will predict higher levels of ECC.

Methods

Patient sample and design

A total of 58 healthy children (American Society of Anesthesi-
ologist patient status Class 1), ranging from 1 to 5 years in age,
were evaluated consecutively as they presented for treatment
at Children’s Hospital Dental Clinic in Winnipeg, Manitoba,
Canada. In an observational-correlational study design, chil-
dren were assessed over a six-month period using measures of
ECC, temperament, feeding behaviors and demographic vari-
ables. The eligibility criteria for this study included healthy
child status (ASA I) and the presence of all four maxillary pri-
mary anterior teeth and maxillary first primary molars. Each
primary caregiver was given an overview of the study and evalu-
ations were completed after the provision of informed consent,
in accordance with the guidelines of the Human Ethics Com-
mittee.

Assessment protocol and procedure

All eligible children were clinically evaluated in a dental chair
using a light source, mirror, and explorer to assess the presence

or absence of carious involvement of the four max-
illary primary anterior teeth and maxillary first
primary molars. To increase measurement sensitiv-
ity, two continuous ECC outcome measures were
used: (a) number of carious teeth (ranging from 1-
6) and (b) number of carious surfaces (ranging from
1-5 per tooth for a maximum total of 30 surfaces).
No radiographs were taken. In order to compute
interrater reliability, a second independent examiner
determined the carious rates for 18 randomly se-
lected cases (31%).

Following the clinical evaluation, a second evalu-
ator who was blind to the ECC status, interviewed
the parents. The interview process included three
components. First, a demographic survey to collect
data regarding the child’s age, gender, ethnicity,
number of siblings, birth order, family income, and
parents’ occupation. Second, a feeding practices
measure to examine the presence, duration, and tim-
ing of nursing and/or bottle-feeding. The “timing”
of feeding habit was assessed by asking the caregiver

to report on putting the child to bed with the bottle and/or
breast-feeding at night-time. And finally, the EAS Tempera-
ment Survey for Children: Parent Rating (a 20-item measure)
was used to yield a behavioral profile based on the three-factor
model of temperament: Emotionality (distress proness), Activ-
ity (behavioral arousal), and Sociability (preference to being
with others versus being alone) (EAS).14 A fourth component,
Shyness (tendency to be tense and inhibited with strangers and
causal acquaintances) is considered to be a derivative of Socia-
bility. Parents rate their children on a five-point scale (1 = not
characteristic, 5 = very characteristic). The EAS has demon-
strated test-retest reliability (M = .70), internal consistency (M
= .83) and construct validity in children 1- to 9-year-old across
different cultures.14,24 Following the parent interview, child in-
tervention including dental treatment options and oral health
prevention was discussed as needed.

Data analysis and statistics

Interrater reliability for determining ECC status was calculated
for a randomly selected subsample (N=18). Statistical power
analysis, conducted prior to data collection, had indicated that
the study sample size (N=58) was sufficient to detect large ef-
fect sizes for an 8-variable multiple regression model (power =
.80, P=.05).25 To ensure statistical independence of predictor
variables, the four EAS factors were intercorrelated. A series of
t tests were conducted to assess age, gender, and ethnicity ef-
fects on EAS subscale scores. Multiple regression analysis was
used to (a) test the relationship between the four temperament
factors and duration of feeding habit, and (b) determine the
best combination of 8 predictor variables (Emotionality, Ac-
tivity, Sociability, Shyness, duration of feeding habit, age,
gender, and ethnicity) for three ECC outcome variables (pres-
ence or absence of caries, total number of carious teeth, and
total number of carious surfaces).

Results

Demographics and descriptive analyses

The final sample comprised 58 children, 28 boys (48%) and
30 girls (52%), ranging in age from 18 to 70 months (M=43

Sample Questions rated on 1-5 scale
EAS subscale 1=not characteristic of your child

5= very characteristic of your child

Emotionality Child gets upset easily

Child tends to be somewhat emotional

Activity Child is very energetic

Child is always on the go

Sociability Child makes friends easily

Child likes to be with people

Shyness Child tends to be shy

Child takes a long time to warm up to strangers

Table 1. Sample Questions from the EAS Temperament
Survey for Children: Parent Report
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months, SD=17). Of the sample, 37 were Native Canadian
(Aboriginal descent) (64%), 12 were Caucasian (21%) and 3
were Asian (5%). For the remaining 6 children (10%), their
parents selected a nonspecific ethnic category (“Other”). With
regards to annual income, the study sample was in the low-to-
moderate range: 38 families (66%) reported $20,000 or less,
11 (19%) reported $20,001-$40,000, 4 (7%) reported
$40,001-$60,000, 3 (5%) reported $60,001-$80,000, and 2
(3%) reported $80,001 or more. The majority of the families
(85%) had incomes below the provincial household average of
$43,404 CND.26 Because income correlated with Native sta-
tus (r= .41), duration of feeding habit (r= -.38), and shyness
(r= -.36), it was not a good choice for entry into the regression
models. Native status correlated with duration of feeding habit
(r= -.34), but not with shyness (r= -.02). Thus, it was a better
predictor for entry, because it was relatively independent of the
other predictors, and because it was correlated with another
variable of importance (income). Native Canadians comprised
79% of the lowest income group, and this lowest income group
comprised 81% of the total Native sub-sample. Gender and
age were entered as predictor variables in regression analyses;
neither contributed significantly to duration of feeding habit
or to the three ECC outcome variables.

Temperament, duration of feeding habit, and ECC

In terms of temperament, the average score of the sample was
moderately emotional, highly active, highly sociable, and mod-
erately shy. These were comparable to the sample from an
earlier study.16 Results from t-tests showed no significant age
or gender differences for the EAS sub-scales. Shyness and Emo-
tionality were positively correlated (r=0.40, P=.0019).
Therefore, of the two factors, only Shyness was entered into

regression analyses in order to reduce redundancy among the
predictor variables. Activity and Sociability were statistically in-
dependent of Shyness and Emotionality. Mothers provided
nearly 80% of EAS ratings (46 of 58). Fathers and other pri-
mary caregivers from birth provided the remaining ratings.
Parents are widely regarded as valid informants regarding the
temperaments of their children.15

The mean length or duration of feeding habits reported for
the sample was 21.21 months (SD=9). Because some partici-
pants were still breast- and/or bottle-feeding at the time of data
collection, duration of feeding habit and age were conflated for
these participants. Thus, duration of feeding habits were age-
corrected (duration of feeding habit in months divided by age
in months) prior to entry into regression analyses. A positive
history of feeding during sleep was reported by 72% of
caregivers with data missing from one child. Due to the lack
of variability and missing data, this information was omitted
from any further analysis. Stepwise multiple regression analy-
sis, however, showed that none of the four temperament factors
significantly predicted duration of feeding habit. Therefore, the
hypothesized correlation between temperament and duration
of feeding habit was not supported by our data.

Of the 58 children, 76% (N=44) were positive for caries.
Among the caries group, 77% (N=34) were Native Canadian,
compared to only 21% (N=3) of the non-caries group. The
mean number of carious teeth was 3.7 (SD=2.5) and the mean
number of carious surfaces was 12.6 (SD=10.7). Interrater
reliabilities for all three ECC measures were excellent (kappas
> 0.86).

Regression models using continuous measures of ECC were
more powerful than when using dichotomous ECC measures
(Table 2). In general, dichotomizing measures that are inher-

•P < .05, ••P < .01, †P < .001, ††P < .0001, n.s. = not statistically significant (P > .05).

ECC outcome variable  Predictor variable  Proportion of outcome
variance (r-squared)

Presence and absence of carious teeth Duration of feeding habit (FH)  .06 n.s.

Duration of FH + Shyness  .19†

Native status  .25††

Native status + Duration of FH  .25†

Native status + Shyness  .36††

Native status + Duration of FH + Shyness  .37††

Number of carious teeth  Duration of FH  .14 ••

Duration of FH + Shyness  .23 †

Native status  .31 ††

Native status + Duration of FH  .35 ††

Native status + Shyness  .38 ††

Native status + Duration of FH + Shyness  .43 ††

Number of carious surfaces  Duration of FH  .16 ••

Duration of FH + Shyness  .21 †

Native status  .18 †

Native status + Duration of FH  .26 ††

Native status + Shyness  .22 †

Native status + Duration of FH + Shyness  .29 ††

Table 2. Significant Predictors of Early Childhood Caries (ECC)
Outcomes: Results of Multiple Regression Analyses.
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ently continuous reduces the statistical power of analyses from
20% to 40%.27 At the same time, in clinical practice, thinking
in terms of the presence or absence of disease is appropriate.
We therefore report both dichotomous and continuous levels
of outcome measurement in this study. Multiple regression
analysis showed that duration of feeding habit and Shyness had
a statistically significant and moderate effect size accounting for
19% to 23% of the variance in ECC, depending on the level
of measurement. However, the largest proportion of variance
for all ECC outcomes was explained by a linear combination
of Native status, duration of feeding habit and Shyness, with
Native demonstrating statistically significant and large effect size
(Table 2).

Discussion

Temperament, duration of feeding habits, and ECC

The present study is one of the first efforts to link tempera-
ment and ECC. We found a robust two-predictor model
demonstrating that shyer children and greater duration of feed-
ing habit were risk factors for ECC. These findings pose the
question of what is the practical meaning of the moderate and
large effect size estimates found in this study? This interpreta-
tion will depend on one’s framework or field of study. In the
social/clinical sciences, associations between two variables are
seldom larger than 0.25.28 Conventions in this field indicate
that, for multiple regression analyses, R-squared of 0.01, 0.09,
and 0.25 can be regarded as small, medium, and large, respec-
tively.29 Clinicians, researchers, and policy makers alike are
cautioned in embracing null or small findings.28 Our study,
however, reported moderate and large effects sizes that are not
inconsequential when viewed in this scientific context. Con-
comitantly, when compared to other temperament studies that
predict behaviors in a dental setting, our findings are similar
in magnitude reported.19

To date, only two studies have investigated the relationship
between temperament and ECC. One study found no differ-
ences in temperament between children with BBTD and
without BBTD, but had methodological inconsistencies.17 A
second unpublished study found lower Approach levels in chil-
dren with BBTD compared to controls, but used a different
design and BBTD definition.18 Our findings are consistent with
the latter study. The two earlier studies17,18 used the Toddler
Temperament Scale (TTS) and the Behavior Style Question-
naire (BSQ) to measure temperament. Lower levels of
Approach are theoretically and conceptually comparable to
higher levels of Shyness; item content analysis of the Approach/
Withdrawal subscales of the TTS and BSQ suggest that they
measure Sociability and Shyness.14 Because of its shorter length,
the EAS Temperament Survey may be a more user-friendly
measure (20 items) than the TTS and BSQ (100 items each).16

Although we hypothesized that attributes of the “difficult”
or “strong-tempered” temperament profile, such as Shyness,
would predict greater duration of parental feeding habits—
which, in turn, would predict higher ECC levels—Shyness and
greater duration of feeding habits emerged as independent pre-
dictors of ECC. If Shyness is related to prolonged duration of
feeding behaviors, then the relationship is not a direct one.
Clearly, a more complex model relating temperament, paren-
tal feeding practices, and ECC requires investigation. For
example, the timing, daily frequency, amount, and content of

feeding may be as important as the duration of feeding habit,
and may be significantly more related to temperament. Feed-
ing that is timed with sleeping has been associated but has not
always been consistent with increased ECC.30 Although this
study superficially supported this finding, given the lack of
variability of this measure within this sample, it was not assessed
further. Similarly, how much and how often feeding takes place
are important, given that fermentation of carbohydrates by
cariogenic bacteria reduces pH levels in the oral environment
and promotes demineralization of the tooth structure.3 Further-
more, the type of liquid that children are fed may be critical.
Although milk was believed to be a highly cariogenic substance,
recent in vitro studies suggest that it is less cariogenic than other
sugar-containing liquids.3

A key question then is, What elicits improper feeding? Be-
cause recent research has linked difficult temperament with
feeding difficulties,31 investigation of the temperament—feed-
ing relationship should continue. Child behavioral predictors
of improper feeding also deserve attention in temperament—
ECC research. In numerous studies conducted over the last
decade, difficult temperaments have predicted sleeping diffi-
culties in young children.32-36 This robust finding should be
consider in light of other recent research documenting that chil-
dren who exhibit sleeping difficulties are at greater risk of
developing ECC.12,37 In both studies, this risk was attributed
to the higher frequency of bottle feeding in the ECC groups,
compared to the non-ECC groups. The respective authors in-
terpreted this prolonged and improper feeding as parental
behavior management of sleeping difficulties.

Yet, there is no reason to limit future investigation to sleep-
related behavior management. In general, severely shy or
behaviorally inhibited children are at greater risk for a wide
range of behavioral disorders.15,22,37,38 These behavioral difficul-
ties influence the actions of the children’s caregivers, including
feeding practices during the remainder of the child’s waking
hours. It is speculated that child’s temperament may affect the
parent’s ability to manage the child’s behavior and ultimately
impact the timing, daily frequency, amount, and content of
feeding, possibly setting the stage for ECC development. Here
it is worth noting that the parent-child relationship is a recip-
rocal process, and future research should attend to
parent→child, child→parent, and bidirectional parent↔child
effects.

Another important finding was the reliability and validity
of the EAS Temperament Survey for Children for Native Ca-
nadian respondents. The present study replicated the EAS score
distributions from a previous study that included Native Ca-
nadian parents and their children.16 Moreover, the Native
Canadian mean scores and standard deviations for Emotion-
ality, Sociability, and Shyness were not significantly different
from those obtained by non-Native Canadians (data not re-
ported, but available from the authors upon request).

Native Canadian status

Stressful conditions, such as financially strained environ-
ments, exacerbate parental difficulties in providing care to
temperamentally difficult children. Such conditions of risk
increase the chances of “poor goodness-of-fit.” Given the im-
poverished socioeconomic profile of Native Canadians across
their country, we have emphasized that Native status in the
present study indexes a much larger (and well-established) con-
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stellation of disadvantage, including lower income, lone par-
enthood, lower education, and other risk factors for poor child
health and development. Therefore, it is not surprising that
knowing the Native Canadian status of the children increases
the predictive power of all the regression models, nearly dou-
bling r-squared for dichotomous and continuous measures of
ECC (Table 2). Shyness and prolonged feeding habits retain
their predictive relationships to ECC even after Native status,
age, and gender are taken into account. However, the predic-
tive power of prolonged feeding habits is attenuated somewhat,
because of its correlation with Native status.

An important implication of the present study is that “poor
goodness-of-fit” (i.e., socioeconomic disadvantage in conjunc-
tion with difficult child temperament) is associated with higher
ECC levels, regardless of the outcome measurement level. The
well-replicated association between poor child oral health and
poor parental socioeconomic status may be due to decreased
preventive measures following increased attention to more
pressing and immediate matters of food, safety, and housing.39

It is important to note that Native Canadians comprised 79%
of the lowest income group in our study, and this lowest in-
come group comprised 81% of the total Native subsample. Yet
there is cause for hope and impetus for primary prevention
efforts. Research has shown that the quality of the parent-child
relationship can reduce the risk of negative outcomes, even
under socio-economically adverse conditions.23,40

Limitations

Some study limitations merit mentioning. First, there are limi-
tations familiar in the use of questionnaire measures (e.g.
respondent recall bias and social desirability). Although our
selected temperament measure is one of the best available, and
appears valid with both Native and non-Native Canadian re-
spondents, there is room for improvement in our measure of
parental feeding practices, as noted earlier. Second, there are
limitations presented by parents’ prior knowledge of their
children’s oral health state. This may have influenced subse-
quent child temperament ratings and reports of feeding
practices. Third, not knowing how long the feeding time per
day lasted may have limited a better understanding of the child’s
feeding experiences. Fourth, the fact that children who did not
present with the maxillary incisors and primary first molars were
excluded from the study may have skewed the sample since it
was not established whether the etiology of the missing teeth
was due to trauma or extraction of decayed teeth. Finally, the
issue of ECC assessment may also be raised. Although clinical
assessment showed high interrater reliability in our study, it is
not sufficient to detect early interproximal decay. Radiographic
ECC assessment, in conjunction with clinical assessment, is a
more sensitive measure.41 However, given the age range of our
sample, radiographic methods could not have been applied
consistently.

In summary, the present findings represent one of the first
attempts to empirically evaluate the “strong-tempered” behav-
ioral profile described in previous studies of children at risk for
ECC. Despite the lack of association between the two variables
of temperament and duration of feeding habit, the moderate
and significant effect size of their combined association is prom-
ising in the emerging efforts to better understand the
parent-child dyad in relation to ECC. The early appearance of
temperament in the life span underscores its potential role in

disease and the development of prevention, treatment, and
policy strategies in pediatric dental care.

Conclusions
1. Temperament alone did not predict duration of feeding

habits (corrected for age).
2. The combination of Shyness and duration of feeding hab-

its (corrected for age) moderately predicted ECC levels.
3. The best predictor model for ECC was a linear combina-

tion of Native status, greater duration of feeding habit
(corrected for age), and Shyness, accounting for 29% to
43% of the variance in caries outcomes, depending on the
measure method and level.

4. Although Native Canadian status appears to be a risk fac-
tor for early childhood caries (ECC), it also represents a
constellation of other risk factors for ECC, including low
income and improper feeding practices.

This research was funded by Winnipeg’s Children’s Research
Foundation.  Special thanks to staff at the Winnipeg’s Children’s
Dental Clinic and to Dr. Guillermo Quinonez, Faculty of Medicine,
University of Manitoba.

References
1. U.S. Department of Health and Human Services, Public

Health Service. Healthy people 2000, national health pro-
motion and disease prevention objectives, full report, with
commentary PHS-91-50212. Washington (DC): U.S.
DHHS, 1990.

2. Edelstein B, Douglass C: Dispelling the myth that 50 per-
cent of US school children have never had a cavity. Public
Health Rep 110:552-30, 1995.

3. Tinanoff N, O’Sullivan DM: Early childhood caries: over-
view and recent findings. Pediatr Dent 19:12-16, 1997.

4. Weinstein P: Public health issues in early childhood caries.
Community Dent Oral Epidemiol 26; Supplement 1:84-90,
1998.

5. Center for Disease Control and Prevention (CDCP), con-
ference. Atlanta (GA), September 1994.

6. Ripa L: Nursing caries: a comprehensive review. Pediatr Dent
10:268-82, 1988.

7. Vargas C, Crall J, Schneider D: Sociodemographic distribu-
tion of pediatric dental caries: NHANES III, 1998-1994.
JADA 129:1229-38, 1998.

8. Drury T, Horowitz A, Ismail A, Maertens M, Rozier G,
Sewitz R: Diagnosing and reporting early childhood caries
for research purposes. J Public Health Dent 59:192-98, 1999.

9. Albert R, Cantin R, Cross H, Castaldi C: Nursing caries in
the Inuit children of the Keewatin. J Can Dent Assoc 54:751-
58, 1988.

10. Broderick E: Baby bottle tooth decay in Native American
children in Head Start Centers. Public Health Rep 104:50-
54, 1989.

11. Milnes A, Rubin C, Karpa M, Tate R: A retrospective analy-
sis of the costs associated with the treatment of nursing car-
ies in a remote Canadian aboriginal preschool population.
Community Dent Oral Epidemiol 21:253-60, 1993.

12. Marino R, Bomze K, Scholl T, Anhalt H: Nursing bottle
caries: characteristics of children at risk. Clin Pediatr 28:129-
31, 1989.

13. Weinstein P, Domoto P, Wohlers K, Koday M: Mexican-
American parents with children at risk for baby bottle tooth



10    American Academy of Pediatric Dentistry Pediatric Dentistry – 23:1, 2001

decay: Pilot study at a migrant farmworkers clinic. J Dent
Child 59:376-83, 1992.

14. Buss A, Plomin R: Temperament: Early developing person-
ality traits. Hillsdale NJ: Erlbaum, 1984.

15. Rothbart M, Bates J: Temperament. In W Damon (Series
Ed.), N Eisenberg (Vol. Ed.): Handbook of child psychol-
ogy: Vol. 3. Social, emotional, and personality development
(5th ed):105-76. New York: Wiley, 1998.

16. Quinonez R, Santos R, Boyar R, Cross H: Temperament and
trait anxiety as predictors of disruptive behavior in non-pre-
medicated children prior to general anesthesia. Pediatr Dent
19:427-31, 1997.

17. Kendrick F, Wilson S, Coury D, Preisch J: Comparison of
temperaments of children with and without baby bottle tooth
decay. J Dent Child 65:198-203, 1998.

18. Moy C: The relationship of dental caries and child tempera-
ment in preschool children. Master’s Thesis. The Ohio State
University, May 1992.

19. Lochary M, Wilson S, Griffen A, Coury D: Temperament
as a predictor for conscious sedation in dentistry. Pediatr Dent
15:348-52, 1993.

20. Thomas A, Chess S: Temperament and development. New
York: Bruner/Mazel, 1977.

21. Prior M: Childhood temperament. J Child Psychiatry
33:249-79, 1992.

22. Basic Behavioral Science Task Force of the National Advi-
sory Mental Health Council: Vulnerability and resilience: Am
Psychol 51:21-8, 1996a.

23. Basic Behavioral Science Task Force of the National Advi-
sory Mental Health Council: Sociocultural and environmen-
tal processes. Am Psychol 51:722-31, 1996b.

24. Boer F, Westenberg, P: The factor structure of the Buss and
Plomin EAS Temperament Survey (Parental Ratings) in a
Dutch sample of elementary school children. J Pers Assess
62:537-51, 1994.

25. Cohen J: A power primer. Psychol Bull 112:155-59, 1992.
26. Statistics Canada: Census data consortium. Winnipeg,

Manitoba, 1996.
27. Skinner H: Correlational methods in clinical research. In AS

Bellack, M Hersen (Eds.), Research methods in clinical psy-
chology: New York: Pergamon, 1984, pp 139-56.

28. McCartney K, Rosenthal R: Effect size, practical importance,
and social policy for children. Child Dev 71:173-80, 2000.

29. Cohen J: Statistical power analysis for the behavioral sciences
(2nd Ed). Hillsdale, NJ: Lawrence Erlbaum Associates, 1988.

30. O’Sullivan D, Tinanoff N: Social and biological factors con-
tributing to caries of the maxillary anterior teeth. Pediatr Dent
15:41-44, 1993.

31. Hagesull B, Bohlin G, Rydell A: Maternal sensitivity, infant
temperament, and the development of early feeding prob-
lems. Infant Ment Health J 18:92-106, 1997.

32. Atkinson E, Vetere A, Grayson K: Sleep disruption in young
children: The influence of temperament on the sleep pattern
of pre-school children. Child Care Health Dev 21, 233-46,
1995.

33. Von Hofacker N, Papousek M: Disorders of excessive cry-
ing, feeding, and sleeping: The Munich Interdisciplinary
Research and Intervention Program. Infant Ment Health J
19:180-201, 1998.

34. Owens-Stively J, Frank N, Smith A, Hagino O, Spirito A,
Arrigan M, Alirio A: Child temperament, parenting discipline
style, and daytime behavior in childhood sleep disorders. J
Dev Behav Pediatr 18:314-21, 1997.

35. Scher A, Epstein R, Sadeh A, Tirosh E: Toddler’s sleep and
temperament: Reporting bias or a valid link? J Child Psychol
Psychiatry 33:1249-54, 1992.

36. Shaefer C: Night waking and temperament in early child-
hood. Psychol Rep 67:192-94, 1990.

37. Shantinath S, Breiger D, Williams B, Hasazi J: The relation-
ship of sleep problems and sleep-associated feeding to nurs-
ing caries. Pediatr Dent 18:375-78, 1996.

38. Kagan J: Biology and the child. In W Damon (Series Ed.),
N Eisenberg (Vol. Ed.): Handbook of child psychology: Vol.
3. Social, emotional, and personality development (5th

ed):177-236. New York: Wiley, 1998.
39. Litt M, Reisine S, Tinanoff N: Multidimensional causal

model of dental caries development in low-income preschool
children. Public Health Rep 110:607-17, 1995.

40. Statistics Canada: National Longitudinal Survey of Children
and Youth, cycle 2, 1996. The Daily: 2-5, October 28, 1998.

41. Skold U, Klock B, Lindvall A: Differences in caries record-
ing with and without bitewing radiographs. Swed Dent J
21:69-75, 1997.

POLICIES WITH FLUORIDE USE IN NORDIC COUNTRIES

ABSTRACT OF THE SCIENTIFIC LITERATURE

The purpose of this paper was to review the governmental fluoride policies in the Nordic countries (Denmark, Fin-
land, Iceland, Norway, and Sweden).  Dental care is provided free to all children and by law, preventive care is given
preference.  The community water systems in the Nordic Countries are not fluoridated.  The fluoride policy include rec-
ommendations for the use of toothpaste, supplements, chewing gum, rinses, and varnish.  The use of fluoride toothpaste
twice daily is the preferred and sufficient source of fluoride for the majority of their population.  The concentration of
fluoride toothpaste was not clearly stated for children or adults.  Fluoride supplements had different dosage schedules.
Fluoride varnish was used for at-risk children from 2 to 6 applications per year.  More than 80% of the dentists applied
varnish for caries risk children.  The author recommends that government policies be based on sound scientific evidence.

Comments:  It is important for the USA reader to understand the fluoride policies of the Nordic countries.  They did
not mention the use of professionally applied fluoride applications.  LHS
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