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Abstract – Objectives: To study the impact of lifestyle factors on dental caries
experiences in addition to the effect of demographic characteristics at the ages
of 9, 15, and 21 years. Methods: The data were obtained from the study ‘Oral
health in children and adolescents in the Netherlands’. Data were collected
through questionnaires and a clinical oral examination. Because the DMFS
count data were highly skewed with a peak at zero, the negative binomial
hurdle model was used for the analyses. The first part of the hurdle predicted
the probability of having caries experience or not, and the second part
predicted the degree of caries experience. Results: For the 9- and 15-year-old age
groups, the breakfast frequency per week was related with having caries
experience, while the frequency of brushing teeth per day was related with the
degree of caries experience. In addition, the number of food and drinks
consumed per day was important for the younger age group. These relations
were not found in the 21-year-olds age group. Conclusions: Findings of this
study suggest that components to promote structure and regularity, including
having breakfast and the number of food and drink moments, may be
important to include in programs to prevent dental caries in children.
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Despite improvements over the past decades, car-

ies is still the most common chronic childhood dis-

ease in the Netherlands, as in many other countries

in the world (1). In 2005, 56% of the 5-year-olds

had experienced caries in their primary teeth (2).

Dental caries affects quality of life in children (3, 4)

as well as body weight and growth (4).

Associations between dental caries or oral

health-related behavior and lifestyle factors have

been described in several studies. For example,

research has shown that toothbrushing frequency

is associated with getting up in time, having

breakfast, and the time of going to bed [in 14-

and 15-year-olds; (5)], and eating breakfast was

found to be the greatest predictor of toothbrush-

ing twice a day (6). In addition, relations were

found between caries and frequency of snacking

(7), between caries and being physically inactive,

having a higher consumption of snacks and

sweetened drinks (8, 9), and between caries and

skipping breakfast (8, 10). Bruno-Ambrosius et al.

showed that skipping breakfast and irregular

meal frequency was related to dental caries in 12-

to 15-year-olds (11). This study also found that

among 12- to 15-year-olds, in contrast to the other

studies, snacks, soft drinks and sweets, as well as
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toothbrushing habits had no significant influence

on caries development (11).

All the mentioned lifestyle factors are related to

structure and regularity. It goes without saying

that prevention programs for dental caries should

be directed at changing lifestyle factors. Most of

the above-mentioned studies analyzed the impact

of lifestyle factors or a group of lifestyle factors

separately, and included only one age group

[except for (12) and (13)]. However, it is useful to

know whether these lifestyle contributions on den-

tal caries vary across age groups. This will make it

possible to target the content of the prevention pro-

grams to specific age groups. In addition, to better

understand how prevention programs for dental

caries can be improved, it is valuable to determine

the contribution of lifestyle factors adjusted for

demographic characteristics, such as ethnicity, gen-

der, and educational level. As lifestyle factors are

influenced by cultural and environmental aspects

(which are indicated partially by demographic

characteristics), it is useful to understand the influ-

ence of lifestyle factors on dental caries over and

above the influence of demographic variables.

Therefore, the central research questions of this

study were as follows: Which lifestyle factors,

adjusted for the effect of demographic factors, have

an impact on dental caries experiences? Do these

factors vary between 9-, 15-, and 21-year-olds?

Materials and methods

Study sample
The data used in this paper were obtained from the

study ‘Oral health in children and adolescents in

the Netherlands’. The objective of the original

study was to describe the oral health status and the

preventive dental behaviors of 9-, 15-, and 21-year-

olds (14). The participants were living in four med-

ium-sized cities in the Netherlands. In each city,

simple random samples for the 9- and 15-year-olds

were drawn from the Municipal Joint Health Ser-

vices (called GGDs in the Netherlands) and the

sample for the 21-year-olds was taken from the

files of the Municipal Population Records. Both

institutes had continuously updated addresses of

the inhabitants of their municipality. The sampling

methods are described earlier (15). The project was

approved under the Personal Data Protection Act

(no. m1383077).

Adolescents and/or the parents received a letter

describing the purpose of the study. Informed

consent to participate in the clinical examination

was signed and returned by those authorized to do

so (parental authorization). People who did not

respond were contacted at home by a person who

emphasized the importance of the study. In case of

noncontact, a maximum of three contact attempts

were made. Individuals who refused to participate

were asked to fill out a nonresponse questionnaire,

with questions including demographic characteris-

tics and oral health habits.

Data collection
The data collection consisted of a questionnaire

and a clinical oral examination. The questionnaire

was filled out by a parent of the 9-year-olds and by

the 15- and 21-year-olds themselves. The question-

naire measured demographic variables (ethnicity

and educational level) and children’s dental atten-

dance, oral self-care, and dental anxiety. The clini-

cal assessment consisted of visual inspection of the

teeth and the registration of caries lesions and any

subsequent treatment (restoration or extraction).

No X-rays were taken to avoid exposure to radia-

tion. The study protocol is written in Dutch and

available on request. Clinical examinations were

performed by four calibrated dentists in a Mobile

Oral Health Facility. To evaluate interexaminer

agreement, 11% of the participants (all ages) were

re-examined by a second examiner. The Pearson

correlation between raters for the dmfs and DMFS

was 0.96, the intracluster coefficient was 0.98. The

interexaminer agreement was considered to be sat-

isfactory based on these results.

Outcome measures
The DMF score was used to describe caries experi-

ence (16). The DMF score is the sum of decayed

(D), missing (M), and restored (F, filled) surfaces

(S; resulting in DMFS) or teeth (T; resulting in

DMFT). Uppercase letters refer to permanent teeth,

lowercase letters to primary teeth. In 1987, the

Dutch dental field of epidemiologists agreed that

the DMFS index should be calculated on the basis

of 28 dental elements, third molars excluded (17).

For the 9-year-olds the dmfs index was used, for

the other two age groups, the DMFS index was

used. There was little DMF in the premolars and

second molars in 15-year-olds as the time elapsed

between the eruption of the premolars and the sec-

ond permanent molars and the moment of this

clinical examination was quite short. This time is

expected to be too short to detect caries visually

without the use of X-rays. Therefore, in addition,
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an alternative index (DMFSalt) based on just the

DMF of the first permanent molars was calculated

for 15-year-olds.

Demographic characteristics
The socioeconomic status (SES) of the 21-year-olds

and the mothers of the 9-year-olds was based on

the highest level of completed education in accor-

dance with the classification of Statistics Nether-

lands. For the 15-year-olds, the classification was

based on a combination of the current level of edu-

cation for youngsters still at school or the highest

level of completed education for youngsters who

had finished their education. Level of education

was divided into low and high, based upon the

intellectual challenges offered by the Dutch educa-

tion system. High education was defined as senior

general secondary education (HAVO) or higher.

All other education was defined as low education.

Ethnicity was defined as mother being born in

the Netherlands (referred to as natives) versus

being born abroad (referred to as immigrants).

Lifestyle factors
The following lifestyle factors were measured by

the questionnaire: Frequency of brushing teeth per

day, frequency of having breakfast per week, and

frequency of food and drinks per day (Table 1).

The table shows the answer categories and the cat-

egories for data analysis.

Dichotomization of the variables ‘brushing teeth’

and ‘food and drinks’ were based on nationally

accepted recommendations in the Netherlands

(www.ivorenkruis.nl).

A first look at the distribution of the variable

‘breakfast’ showed that most 9-year-olds had

breakfast every day, while the majority in the older

age groups had breakfast 5 days a week (most

probably the weekdays). For the analyses, the

scores were therefore reduced into two categories,

which were different for the age groups. For the 9-

year-olds, this was ‘not every day’ versus ‘every

day’. For the 15- and 21-year-olds, this was ‘not

every weekday’ versus ‘every weekday’.

Data analysis
The distributions of the dmfs and DMFS indices

were much skewed and some outliers were

detected at the positive end (i.e., some children

with an extreme caries experience). These were: for

the 9-year- olds, one observation with a dmfs > 30;

for the 15-year-olds, three observations with a

DMFS > 30, and four with a DMFSalt > 10; for the

21-year-olds, two with a DMFS > 50. Appendix A

(see online supplementary material) shows the dis-

tributions of the caries indices with and without

outliers. All distributions show a high peak at zero,

that is, many children had no caries experience.

To inspect univariate differences between chil-

dren with (i.e., dmfs > 0 or DMFS > 0) and with-

out caries experience (i.e., dmfs = 0 or DMFS = 0)

in distributions of the demographic characteristics

and lifestyle factors, chi-square tests (for categori-

cal variables) or independent t-tests (for continu-

ous variables) were used. These analyses were

performed in SPSS, version 20 (18).

To assess the impact of lifestyle factors on dental

caries experience, adjusted for the effect of demo-

graphic characteristics, the negative binomial hur-

dle model was applied (19), using dmfs (or DMFS)

as outcome. For outcome distributions with an

excessive number of zeros, recommended models

Table 1. Overview of operationalizations of the lifestyle factors

Item in questionnaire Answer categories Categories for data analysis

Frequency of brushing teeth 0 Never 0 Less than twice a day
1 Sometimes but not every day 1 At least twice a day
2 Once a day
3 Twice a day
4 More than twice a day

Frequency of having breakfast 0 Never For 9-year-olds:
1 Less than once a week 0 Not daily
2 Once a week 1 Daily
3 Two to four times a week
4 Five to six times a week For 15- and 21-year-olds
5 Every day 0 Not every weekday

1 Every weekday
Frequency of food and drinks per day
in addition to the three main meals
(excluding sugar-free coffee, tea, water)

Continuous variable asked
for morning, afternoon,
evening and night.

0 Maximum 7 times daily
1 More than 7 times daily
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are the zero-inflated negative binomial model or

the negative binomial hurdle model (20, 21). The

performance of the zero-inflated model is as good

as that of the hurdle model, but the coefficients of

the hurdle model have a nicer and less misleading

interpretation (21, 22). The hurdle model consists

of a logistic regression component that estimates

whether a child experiences caries or not (i.e.,

dmfs = 0 versus dmfs > 0), and a truncated count

component that estimates the degree of caries

experience for those persons with caries experi-

ence. The first component was estimated with a

binomial model, and the second with a negative

binomial. For the binomial model, the exponential

of the regression coefficient represents the odds

ratio (OR). For the negative binomial, the exponen-

tial of the coefficient represents the rate ratio (RR),

that is, the relative change in the degree of caries

with a unit increase in the predictor. For each age

group, two hurdle analyses were performed differ-

ing in the set of predictors that were included

either only the demographic factors were entered

in the analysis, or all demographic and lifestyle fac-

tors were entered. Because part of these predictor

variables overlap, the two models are called nested

models and the increase in fit was tested with a

likelihood ratio test. In this way, the impact of the

group of lifestyle factors in addition to the demo-

graphic factors could be tested.

The hurdle analyses were performed with and

without the outliers. For the 9- and 15-year- olds,

the significance results were dependent on

whether outliers were included or not. Because the

outliers had such an impact, the outliers were

excluded from the final hurdle analyses. The hur-

dle analyses were performed using the R-package

pscl (23) in the R software environment, version

3.0.2 (24). The likelihood ratio tests were performed

using the R-package lmtest (25).

Results

For the different age groups (9-, 15-, and 21-years)

1746, 1915, and 3745 were invited to participate in

the study. Table 2 shows the response rates. The

main reasons for not taking part in the study were

lack of interest in the study or no time to partici-

pate. Other less frequently mentioned reasons were

illness, anxiety, language problems, or inaccessibility.

The response rates were quite low. It was therefore

important to perform nonresponse analysis

(9-year-olds n = 98, 15-year-olds n = 118, and 21-

year-olds n = 311) to describe possible selection

bias. It was concluded from the nonresponse analy-

ses that the responders had some worse oral health

and worse oral health habits that could result in a

too negative description of the situation (15).

About half of the 9- and 15-year-olds had caries

experience (dmfs > 0 or DMFS > 0) (Table 3,

54.5% and 51.9%, respectively), compared with

more than three-quarters of the 21-year-olds

(Table 3, 77.5%). For all age groups, the percentage

of children with caries experience was higher in

the less educated group than in the well-educated

group (Table 3). In addition, the percentage of chil-

dren with caries experience was significantly

higher for the immigrants compared with natives

for the younger age groups (Table 3). With regard

to the lifestyle factors, the percentage of children

with caries experience (dmfs > 0) was much higher

for the 9-year-olds who did not have breakfast

every day compared with the ones who did have

breakfast every day (80.6% versus 51.9%;

P = 0.001, Table 3); furthermore, this percentage

was much higher among the 15-year-olds who had

breakfast <5 days a week compared with those

who have breakfast 5 days or more per week

(67.5% versus 49.6%; P = 0.003 for DMFS, and

58.4% versus 39.8%; P = 0.002 for DMFSalt,

Table 3). In addition, a significant effect of brush-

ing teeth was shown for the 15-year-olds while for

the 9-year-olds an effect of frequency of food and

drinks was evident (Table 3). Overall, the differ-

ences in demographic characteristics and lifestyle

factors between children with and without caries

experience were larger for the younger age groups

(9-year-olds and 15-year-olds) than the older age

group (21-year-olds; see Table 3).

The likelihood ratio tests of the hurdle model

including the demographic and lifestyle factors

compared with the hurdle model including the

demographic factors only, showed that the group

of lifestyle factors had a significant effect on dental

Table 2. Response rates for the three age groups

9-year-olds
N = 1746
n (%)

15-year-olds
N = 1915
n (%)

21-year-olds
N = 3745
n (%)

Completed
questionnaires

541 (31) 612 (32) 486 (13)

Clinical
examinations

541 (31) 555 (29) 486 (13)

Both: Completed
questionnaires
and clinical
examinations

436 (25) 574 (30) 449 (12)
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caries experience for the 9-year-olds [Dv2(6) = 23.7;

P < 0.001], and the 15-year-olds [Dv2(6) = 14.1;

P = 0.03; this effect concerned DMFSalt], not for

the 21-year-olds. The parameter estimates of the

hurdle models including all factors (i.e., the demo-

graphic and lifestyle factors) were further

inspected. The two parts of the hurdle models are

shown separately (Tables 4 and 5). With regard to

the first part that predicts having caries experience,

none of the effects of the lifestyle factors was for all

three age groups significant (Table 4). The effect of

one lifestyle factor, frequency of having breakfast

per week, was for two age groups significant the 9-

year-olds and the 15-year-olds. And one lifestyle

factor, frequency of food and drinks per day,

showed a significant effect for the 9-year-olds. The

remaining lifestyle factor, brushing teeth, showed

no significant effect in any of the age groups. For

the 9-year-olds, those not having breakfast every

day were three times more likely to have caries

experience than those having breakfast every day

(adjusted OR = 3.4, Table 4) and those having

more than seven food and drink moments a day

were about three times more likely to have caries

experience than those having seven or less of such

eating & drinking moments (adjusted OR = 2.8,

Table 4). For the 15-year-olds, those not having

breakfast every day were about two times more

likely to have caries experience than those having

breakfast every day (adjusted OR = 1.7, Table 4).

For the 21-year-olds no significant effect was found

for any of the lifestyle factors.

With regard to the second part of the hurdle

model that predicts the degree of caries experience

for those having caries experience, one lifestyle

factor (i.e., frequency of brushing teeth) showed a

significant effect (Table 5). This significant effect

was found for two age groups: the 9-year-olds and

15-year-olds (for the latter age group, the effect

related to the alternative measure for caries

experience, DMFSalt). For both the 9-year-olds and

15-year-olds with caries experience, the predicted

degree of caries experience (indicated by dmfs or

DMFSalt) for those brushing their teeth less than

twice a day is 1.43 (or 1.45) higher than for those

brushing their teeth twice a day (Table 5); in other

words, those brushing their teeth less than the norm

show on average a 43–45% increase in degree of

caries compared with those brushing according to

the norm. Again, for the 21-year-olds no significant

effect was found for any of the lifestyle factors.

Discussion and conclusion

In this study, we studied which lifestyle factors,

adjusted for the effect of demographic factors, have

an impact on dental caries experiences, and the

Table 3. The percentage of children with caries experience are given per category of each demographic characteristic
and lifestyle factor. For 9-year-old children, caries experience in primary teeth is given (dmfs) while for 15- and 21-year-
olds, caries experience in permanent teeth (DMFS and/or DMFSalt) is given. Results of chi-square tests are shown for
differences between the groups without and with caries

Variable

9-year-olds 15-year-olds 21-year-olds

n dmfs > > 0 P n DMFS > 0 P DMFSalt > 0 P n DMFS > 0 P

Education level (mother or child)
Low 215 61.4% 0.003 257 57.6% 0.018 49.8% 0.001 103 85.4% 0.023
Middle/High 215 47.0% 315 47.6% 36.2% 324 74.7%
Sex
Male 237 55.3% 0.740 243 52.3% 0.885 43.2% 0.671 174 76.4% 0.666
Female 203 53.7% 333 51.7% 41.4% 266 78.2%
Ethnicity
Immigrants 74 67.6% 0.010 94 63.8% 0.012 53.2% 0.017 74 77.0% 0.901
Native 361 51.2% 476 49.6% 39.9% 363 77.7%
Brushing teeth
Less than twice a day 91 62.6% 0.074 141 59.6% 0.036 49.6% 0.039 133 79.7% 0.457
Twice or more a day 347 52.2% 435 49.4% 39.8% 306 76.5%
Having breakfast
Not every day (or <5) 36 80.6% 0.001 77 67.5% 0.003 58.4% 0.002 94 84.0% 0.082
Every day (or ≥5 days) 401 51.9% 498 49.6% 39.8% 344 75.6%
Food & drinks per day
More than 7 35 77.1% 0.005 182 51.6% 0.930 44.0% 0.553 144 77.8% 0.842
Maximum of 7 400 52.3% 392 52.0% 41.3% 286 76.9%
Total group 440 54.5% 576 51.9% 42.2% 440 77.5%

Note. Statistically significant results (i.e., P < .05) are shown in bold face.
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possible variation through the ages of 9, 15, and

21 years.

A significant impact of lifestyle factors (brushing

teeth, having breakfast, and eating, and drinking

moments) in addition to demographic characteris-

tics (sex, education and being immigrant) was

found for the 9- and 15-year-old age groups, but

not for the 21-year-olds. Although effects on caries

through feeding practices, such as between meal

snacking, were summarized in a recent review

(26), having breakfast was not specifically studied

in this review. For the 9- and 15-year-old age

groups in our study, not having breakfast was

shown to have an impact on having caries experi-

ence, while not brushing teeth twice a day was

shown to have an impact on degree of caries expe-

rience. Both effects were adjusted for the effect of

demographic characteristics. A plausible explana-

tion of this finding could be that having breakfast

is an indication of regularity in life, including regu-

lar moments for brushing teeth. In addition, having

breakfast means there is probably less need for

snacks during the day so that the number of eating

moments remains lower. Some of these findings

were also found in previous studies. Levin and

Currie. (6) and Macgregor et al. (5), both found

that having breakfast was a predictor for tooth-

brushing twice a day. The study by Bruno-

Ambrosius (11) showed a negative effect of not

having breakfast on dental caries in 12-year-old

Table 4. Effect of lifestyle factors on caries experience adjusted for the effect of demographic characteristics. Results are
shown of the first part (i.e., the logistic regression component) of the hurdle model that predicts the probability of having
caries experience

Predictors

9-year-olds
n = 426
dmfs > 0

15-year-olds

21-year-olds
n = 414
DMFS > 0

n = 563 n = 562

DMFS > 0 DMFSalt > 0

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Education levela: low versus middle/high 1.63* 1.10, 2.42 1.37 0.97, 1.93 1.59** 1.13, 2.25 1.80 0.98, 3.33
Sex: male versus female 1.07 0.72, 1.60 0.98 0.70, 1.38 1.03 0.73, 1.46 0.88 0.54, 1.41
Ethnicity: immigrants versus. native 1.72 0.98, 3.01 1.53 0.95, 2.46 1.36 0.85, 2.17 0.93 0.50, 1.74
Brushing teeth: less than twice versus twice or more 1.26 0.77, 2.08 1.37 0.92, 2.05 1.33 0.89, 1.98 1.03 0.61, 1.74
Having breakfastb: not every day versus every day 3.37** 1.41, 8.02 1.72* 1.00, 2.94 1.75* 1.04, 2.93 1.38 0.74, 2.59
Food & drinks: more than 7 versus 7 or less 2.78* 1.21, 6.40 0.92 0.64, 1.32 1.04 0.72, 1.51 1.03 0.63, 1.68

CI, confidence interval; OR, odds ratio, adjusted for the effect of the other predictors in the model.
aFor the 9-year-olds, the education level of mother was used, and for the 15- and 21-year-olds, the education level of the
child.
bThe categories of having breakfast were operationalized in the following way: For the 9-year-olds, not every day versus
every day was used; for the 15- and 21- year-olds, less than 5 days a week versus 5 days a week or more was used.
*P < 0.05; **P < 0.01.

Table 5. Effect of lifestyle factors on caries experience adjusted for the effect of demographic characteristics. Results are
shown of the second part of the hurdle model predicting the degree of caries experience

Outcome Predictors

9-year-olds
dmfs

15-year-olds 21-year-olds

DMFS DMFSalt DMFS

RR 95% CI RR 95% CI RR 95% CI RR 95% CI

Education levela: low versus middle/high 1.32* 1.02, 1.71 1.86** 1.41, 2.46 1.61** 1.19, 2.18 1.23 0.89, 1.69
Sex: male versus female 1.05 0.82, 1.34 1.00 0.76, 1.33 1.05 0.78, 1.42 1.13 0.86, 1.49
Ethnicity: immigrants versus native 1.35* 1.00, 1.82 1.71** 1.22, 2.40 1.59* 1.11, 2.27 1.28 0.89, 1.85
Brushing teeth: <twice versus twice or more 1.43* 1.08, 1.89 1.07 0.78, 1.47 1.45* 1.04, 2.02 1.16 0.85, 1.59
Having breakfastb: not every day versus every day 1.22 0.84, 1.76 0.91 0.62, 1.32 0.86 0.59, 1.28 1.17 0.84, 1.65
Food & drinks: more than 7 versus 7 or less 0.97 0.65, 1.44 0.92 0.68, 1.24 0.78 0.56, 1.08 1.03 0.77, 1.37

RR, rate ratio, that is, the exponential of the regression coefficient; CI, confidence interval.
aFor the 9-year-olds, the education level of mother was used, and for the 15- and 21-year-olds, the education level of the
child.
bThe categories of having breakfast were operationalized in the following way: For the 9-year-olds, not every day versus
every day was used; for the 15- and 21- year-olds, <5 days a week versus 5 days a week or more was used.
*P < 0.05; **P < 0.01.
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children. However, they showed that toothbrush-

ing habits had no significant influence on caries

development.

In our study, the number of food and drinks con-

sumed per day only had an impact on caries expe-

rience in primary teeth of 9-year-olds. There were

no other studies that operationalized the number

of eating moments as we did in our study. In the

Netherlands, the nationally recommended maxi-

mum frequency of food and drinks consumption

per day is seven. From our study, we can underline

that this number of eating moments is an appropri-

ate cutoff for recommendations.

There were no significant effects of lifestyle fac-

tors for 21-year-olds: none of the included lifestyle

factors had an impact on having caries experience

(yes or no) or on the degree of caries experience,

regardless of the adjustment for the effect of demo-

graphic characteristics. An explanation for this

could be that after several years the influence of

lifestyle factors on dental caries is ‘overruled’ by

the decay in the teeth themselves. Several studies

only showed the relation between lifestyle factors

and dental decay for young children (5–7, 11).

However, Sanders et al. (26) showed interrelated-

ness of oral and general risk behaviors and soci-

odemographic associations in people older than

18 years (age group 18–92 years with mean

43.7 years). They did not, however, include the fre-

quency of breakfast or the frequency of brushing

teeth in their study.

The findings of this study should be consid-

ered in the context of its methodological

strengths and weaknesses. This study included

three cohorts with large sample sizes that were

representative of the study population. The data-

set included both clinical data collected by stan-

dardized examinations and data obtained from a

questionnaire. However, the design of the study

was cross-sectional: The lifestyle factors were

measured at the same time as dental caries expe-

rience. As a consequence, no causal influences

were established. Nonresponse analyses showed

some differences between responders and nonre-

sponders, in favor of the nonresponders (i.e., a

better oral health and better oral health habits)

for all age groups. This resulted possibly in an

underestimation of the prevalence of oral health

and oral health habits in the study population.

Dental caries experiences were not registered

using X-ray pictures as this was not allowed by

the ethic committee. This means that there may

be an underestimation of the absolute number of

caries registrations.

The more general lifestyle factors used in this

study, having breakfast and number of eating

moments, are also known to contribute to child-

hood obesity or the prevention thereof (1, 8, 11,

27, 28). A significant relation between childhood

obesity and dental caries was found in a recent

review, although the confounding variables were

questioned (29). Another recent study, addressed

this association as well, and a surprising direc-

tion was found (30) in families with a high

socioeconomic status of the mother, a high caries

experience was related to a smaller weight incre-

ment. In addition, an indication for an associa-

tion between caries and obesity was found, but

results were not significant. Therefore, in our

opinion, and also mentioned by Lempert et al.

(30), uniformity in preventive messages about

the consumption of food and drinks should be

strived for.

Conclusion

Lifestyle factors with an impact on dental caries,

adjusted for the influence of demographic factors,

were found for 9- and 15-year-old children, but not

for 21-year-olds. For the two younger age groups,

not having breakfast and not brushing teeth twice

a day was associated with higher caries experience.

In addition, for the younger age group having

more than seven food and drink moments a day

increased caries experience. Findings of this study

suggest that components to promote structure and

regularity, including having breakfast and the

number of food and drink moments, may be

important to include in programs to prevent dental

caries in children. Preventive messages about the

consumption of food and drinks should be coordi-

nated with different health and oral health

professionals.
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