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Health behaviors and family characteristics in early
childhood influence caries development.
A longitudinal study based on data from MoBa
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ABSTRACT

Background: Lifestyle diseases including dental caries are partly preventable, and associated with health
behavior. Establishing favorable health behavior is one main challenge both in general and dental health
services. The purpose of this paper was to focus on cross-disciplinary research that has the potential to prevent
development of both dental caries and other lifestyle diseases. More specifically the aim was to study how
family characteristics and health behavior in pregnancy and early childhood influence caries development in
preschool children.

Material and methods: Data from dental examination of 5 year old children in the public dental services was
linked to data from MoBa. In total, 1348 children were followed from pregnancy to 5 years of age. The data
has provided opportunity to follow longitudinally the development of oral health behavior in early childhood
in a large sample, and to study associations between caries development during preschool age and information
in the MoBa database.

Results: Results from the studies showed that tooth brushing frequency established at 1.5 year of age was
stable through preschool age. Caries development in preschool age was related to child and maternal risk
behavior in early childhood and to characteristics of risk families.

Conclusion: Cross-disciplinary research using MoBa data has given new knowledge on dental caries develop-
ment in early childhood in Norway. This knowledge can be used in clinical practice both in general and dental
health services to improve preventive efforts towards early childhood caries and other lifestyle diseases.

This is an open access article distributed under the Creative Commons Attribution Licence, which permits unrestricted use, distribution, and reproduction in

any medium, provided the original work is properly cited.

INTRODUCTION

Dental health is an integral part of general health and
wellbeing. In Norway, there has been and still is limi-
ted collaboration between general and dental health
services, both in clinical practice and in research.
Dental personnel and health personnel have separate
educations. Medical doctors and dentist in Norway
have some joint pre-clinical training while one study
has shown that the public health nurses’ curriculum re-
garding oral health was random and limited (1).

Dental caries is still one of the most common dis-
eases in children. Caries prevalence is reduced during
the last decades, and the distribution has become
skewed, with a minority of the children having the
majority of the carious lesions (Figure 1) (2-5). In
Norway, one of three 5 year old children has caries
experience, 18% has manifest caries requiring restora-
tions and 29% has initial caries that require treatment
with fluoride and dietary advice to prevent the carious
process from further development and need for resto-
rations. Some children have both initial and manifest
caries (Figure 2) (5). There are numerous risk indica-
tors associated with caries development in preschool
children; both socioeconomic status, feeding habits and
early colonization of caries bacteria has been linked to
caries development (6). In Norway, documentation of

association between caries prevalence in preschool
children and risk indicators is limited to few studies on
selected populations (7,8). Previous caries experience
has been considered the best predictor of future caries
development in children (9), but this predictor is not
useful for children having their first carious lesion.

Dental caries is a lifestyle disease. Lifestyle dis-
eases such as obesity, heart disease, diabetes and oral
diseases share a set of common risk factors (Figure 3)
(10). Factors such as poor-quality diet, tobacco smo-
king, inadequate hygiene and trauma are linked to the
development of several chronic conditions including
oral diseases (11).

Oral health conditions influence general health and
wellbeing and vice versa. A healthy mouth enables
nutrition, enhances social interaction and promotes
self-esteem and feeling of well-being. Untreated dental
caries may affect body weight, growth and quality of
life in preschool children (12,13). The mouth serves as
a “window” to the rest of the body, providing signals
of general health disorders. Bacteria from the mouth
may cause infections in other parts of the body when
the immune system is compromised by disease or
medical treatment (14). Systemic conditions and their
treatments are known to impact oral health; reduced
salivary flow may lead to increased risk of dental
caries and reduced ability to perform dental hygiene
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Figure 1. Proportion of 5 year old children without manifest
caries experience in Norway from 1985 to 2013 (2).
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Figure 2. Initial and manifest carious lesions in 5 year old child.
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Figure 3. Lifestyle diseases and common risk factors modified
from Sheiham et al (10).

during illness may be detrimental to dental health (15).

Lifestyle diseases including dental caries are partly
preventable, and associated with health behavior.
Establishing favorable health behaviors is one main
challenge both in general and dental health services.
Early initiation of preventive efforts is paramount to
minimize the risk of lifestyle disease. Changing
unfavorable dietary habits and especially sugar intake
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is a common challenge to both general and dental
health services (16,17). Oral health programs are often
developed in isolation from other health initiatives.
Uncoordinated approaches lead to duplication of ad-
vice and may result in conflicting and contradictory
messages being delivered to the public. Although
national guidelines exist (18), limited knowledge is
available about the information given by different
health professionals in Norway and if the information
given is consistent.

Health information is supposed to be evidence-
based, and research should be based on partnership
between researchers in several health disciplines, as in
the Mother and Child Cohort Study (MoBa). The pur-
pose of this paper was to focus on cross-disciplinary
research that has the potential to prevent development
of both dental caries and other lifestyle diseases. More
specifically the aim was to study how family charac-
teristics and health behavior in pregnancy and early
childhood influence caries development in preschool
children. This paper summarizes results from four
previously published papers using MoBa-data and data
from the Public Dental Services.

MATERIAL AND METHODS

The objective of the Mother and Child Cohort Study
(MoBa) is to test specific etiological hypotheses by
estimating the association between exposure and dis-
ease, aiming at prevention (19). When the MoBa study
was designed, questions of oral health behavior, tooth
brushing frequency and use of fluoride in early child-
hood were included. This has given the opportunity to
use the database in research regarding caries develop-
ment in preschool children.

The studies were based on MoBa quality-assured
data files (version 3) released for research in 2007, and
were restricted to children born in 2002 in the county
of Akershus. Altogether, 1607 children were included,
that was 27% of the children born in Akershus in 2002.
Clinical data collected from dental examination in
2007 and 2008 in the Public Dental Services was ob-
tained from 1366 children. Eighteen children were ex-
cluded from the analyses because of incomplete data.
The final study population consisted of 1348 children.
The data provided opportunity to follow longitudinally
the development of oral health behavior from 1.5 to 5
years of age in a large sample, and to study association
between information in the MoBa database and caries
development during preschool age (20-24). The data
includes information about maternal health and health
behavior, family characteristics such as education,
national origin, family situation and economy.

The statistical analyses were performed using IBM
SPSS, version 20. Bivariable and multivariable logistic
regression analyses were conducted with having caries
experience at age 5 years of age as the dependent
variable in three of the studies (20,21,23), while stable
brushing from 1.5 to 5 years of age, and stable use of
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fluoride lozenges from 1.5 to 5 years of age were de-
pendent variables in one study (22).

Written, informed consent was obtained from all
parents. The investigation was approved by the Regio-
nal Committee for Medical Research Ethics in South-
Eastern Norway and the Norwegian Data Inspectorate.

RESULTS

Longitudinal oral health behavior

The results showed that at 1.5 years of age only half of
the children had their teeth brushed twice daily,
although the health authorities recommend tooth
brushing twice daily with fluoridated tooth paste from
eruption of the first tooth (22,25). When exploring the
longitudinal development of oral health behaviors from
1.5 to 5 years of age, the results showed that tooth
brushing frequency established in early childhood, at
1.5 years of age, were stable through preschool age.
Children who had their teeth brushed twice daily at 1.5
years more often brushed twice daily at 3 years of age
(p <0.001), and at 5 years of age (p < 0.001) than other
children. Children having both parents of western ori-
gin or having one older sibling were more likely to be
stable frequent brushers than other children (22). Simi-
lar results were found when exploring longitudinal the
development of use of fluoride lozenges. Children
having established one favorable oral health behavior
more often had several favorable oral health behaviors.
Children having their teeth brushed twice daily at 1.5
years of age more often used fluoride lozenges than
children having the teeth brushed less than twice daily
(p=0.03) (22).

Child and maternal risk behavior and caries

The results showed that low tooth brushing frequency
at 1.5 year of age and frequent consumption of sugary
drinks at 1.5 year of age were related to high caries
prevalence at 5 years of age when controlling for fami-
ly characteristics (Table 1) (23).

When exploring association between maternal diet
and caries development in children the results showed
that having mother who consumed more sugar and fat
than recommended, were associated with caries deve-
lopment in children during preschool age. Having
mother with BMI classified as obese was associated
with caries development in children before 5 years of
age (Table 1) (21).

Caries risk families

With MoBa data, we have been able to explore charac-
teristics of the family and the mothers during pregn-
ancy and caries development in children during pre-
school age. The results from the studies showed that
having mother with low education and having mother
with non-western background was associated with
caries development in children before 5 years of age.
A change in family situation from two to one parent
family before child age 5 years was associated with
caries development in children (Table 1) (20).
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Table 1. Summary of results of multivariable logistic
regression analyses. Associations between oral health
behavior at 1.5 year of age (23), maternal health and
lifestyle (21) and family characteristics (20) and caries
experience in 5 year old children.

OR 95% CI

Oral health behaviour at 1.5 year of age
Tooth brushing frequency
Twice daily or more often (ref)
Less than twice daily 23 1.4-3.7
Sugary drinks
Less than once a week (ref)
At least once a week 1.7 1.1-2.8
Sugary drinks at night
Never (ref)
Sometimes 1.5
Each night 2.2
Maternal health and lifestyle
Maternal dietary sugar (% of energy intake)
<10 (ref)
>10 1.5
Maternal dietary fat (% of energy intake)
<35 (ref)
>35 1.6
Maternal BMI
Normal (ref)
Overweight 1.6
Obese 2.3
Family characteristics
Maternal education
High (ref)
Low 1.5
Parental origin
Both western (ref)
One or both non-western 5.4

0.8-2.8
1.1-4.5

1.1-2.3

1.1-2.5

1.0-2.5
1.3-4.1

1.1-2.3

2.8-10.6
Family status from pregnancy to age 5
No change (ref)

Change from two to one parent family 2.0 1.1-3.4

ref = reference category

DISCcUSSION

The results from the studies identify areas where colla-
boration between the general and dental health ser-
vices would facilitate establishment and maintenance
of healthy lifestyles. The general health services have
information about the family and the mother such as
national origin, education, family situation, economy,
maternal health and lifestyle even before the child is
born, that can be used to identify children at risk of
acquiring early childhood caries.

During pregnancy and the first years of life parents
and children have regular contact with the general
health services. These studies have shown that estab-
lishment of frequent tooth brushing at 1.5 years of age
is maintained during early childhood and is associated
with reduced caries prevalence. Families with young
children having difficulties establishing tooth brushing
twice daily from eruption of first tooth should be
referred from the general health services to the dental
health services to acquire caries prevention. The dental
health services have established systems for collabora-
tion with the public health centers, but the knowledge
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about how these systems work in practice is not docu-
mented.

Later in childhood, after the age of 3 years children
have regular contact with the dental health services.
Collaboration between the general health services and
the dental health services may enforce the coordination
of lifestyle advice given to families with children. At
present dental personnel give advice about diet to
prevent dental caries and use of tobacco and snuff for
adolescents to prevent periodontitis and oral cancer
(26,27). For some families this may result in conflic-
ting advice from dental personnel and medical person-
nel, leading to confusion. Coordination of advice
given, may improve chances of changing unfavorable
health behavior which may lead to reduced risk of
developing lifestyle diseases in later life. Frequent
contact between medical and dental personnel, ex-
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change of information and coordination of routines is
essential to facilitate collaboration.

CONCLUSION

Cross-disciplinary research using MoBa data has given
new knowledge on oral health behavior and dental
caries development in early childhood in Norway. This
knowledge can be used in clinical practice both in
general and dental health services to improve preven-
tive efforts towards early childhood caries and other
lifestyle diseases.
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