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a b s t r a c t

The aim of this case-control study was to explore the relationship between parenting practices, parent
echild interaction and childhood dental caries, using a sample of 5e8-year old children from the
Netherlands. Cases were defined as children with four or more decayed, missing or filled teeth and
controls were caries free. Cases (n ¼ 28) and controls (n ¼ 26) were recruited from a referral centre for
paediatric dental care and a general dental practice, respectively. Parenting practices and parentechild
interactions of the child's primary caregiver were observed using Structured Interaction Tasks and
subsequently rated on seven dimensions: positive involvement, encouragement, problem-solving,
discipline, monitoring, coercion and interpersonal atmosphere. All Structured Interaction Tasks were
videotaped, and coded by trained and calibrated observers blind to the dental condition. Differences in
parenting dimensions between cases and controls were analysed using multivariate analysis of variance,
independent samples T-tests, c2-tests and multiple logistic regression analyses. Controls had significantly
higher scores on the dimensions positive involvement, encouragement, problem-solving and interper-
sonal atmosphere, compared to cases. Parents of controls were also less likely to show coercive be-
haviours. These associations remained statistically significant after adjustment for the mother's
education level, tooth brushing frequency and the frequency of consuming sugary foods and drinks,
except for coercion. There was no significant difference in discipline between cases and controls. In
conclusion, this case-control study found a significant relationship between parenting practices, parent
echild interaction quality and childhood dental caries. Our findings suggest that parenting practices may
be an important factor to consider in caries preventive programs.

© 2014 Elsevier Ltd. All rights reserved.
1. Introduction

Early childhood is a critical phase in which important founda-
tions for lifelong health are laid (Blane, 1999). It is empirically
established that the conditions in which children grow up leave an
indelible imprint on the health of an individual throughout the
lifespan (Kuh et al., 1997; Waldfogel, 2004). For example, relatively
56, 2333 AL Leiden, The

e Jong-Lenters), D.Duijster@
M.A. Bruist), jill.thijssen@
aastrichtuniversity.nl (C. de
stable patterns of health-related behaviours are acquired at home
during early life (e.g., fruit and vegetable intake, sugar-snacking,
physical activity and oral hygiene), and these patterns are difficult
to change in adulthood (Kelder et al., 1994). Parents play a pivotal
role in the initiation and maintenance of these health-related be-
haviours. They shape their children's behaviours, attitudes and
social norms through modelling, the use of specific parenting
practices and more broadly through interpersonal interactions
within the family (Rhee, 2008).

Parenting practices are the ways by which parents, intentionally
and unintentionally, influence their child's development. Effective
parenting practices include the parent's ability to encourage self-
control and responsible behaviour in their child through parental
direction, monitoring, and disciplinary efforts in the context of
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warm and affectionate family interactions (Darling and Steinberg,
1993; Sanders et al., 2000). A large body of evidence has demon-
strated that effective parenting and supportive family interactions
are associated with positive childhood outcomes, such as higher
academic achievement, better psychosocial and emotional devel-
opment, less disruptive child behaviours, fewer depressive symp-
toms and higher self-esteem (Dornbusch et al., 1987; Lamborn
et al., 1991; Maccoby and Martin, 1983; Radziszewska et al., 1996;
Steinberg et al., 1992). In terms of physical health, ineffective
parenting (in particular parenting characterised by high levels of
demand along with low levels of warmth and positive involve-
ment) is related to higher rates of childhood obesity and an un-
healthy diet, including lower fruit and vegetable consumption,
higher caloric intake and lower frequency of eating breakfast
(Arredondo et al., 2006; Kremers et al., 2003; Patrick et al., 2005;
Rhee, 2008; Wake et al., 2007).

There is reason to believe that parenting practices and family
interactions may also affect another common child health prob-
lem: dental caries. The role of parents is vital in establishing
specific behaviours related to childhood dental caries, including
children's oral hygiene and frequency of sugar consumption
(Hooley et al., 2012). However, studies that have investigated the
influence of parenting practices and, more broadly, family re-
lationships on children's dental health are scarce. One study by
Duijster et al. (2013) found that children with good family func-
tioning and family relationships in terms of organisation,
communication, responsiveness and social networks, had lower
levels of dental decay and better oral hygiene compared to chil-
dren with poor family relationships. Interestingly, in terms of
parenting in particular, the studies that have been conducted in
this area were unable to demonstrate an association between
specific parenting styles and children's caries experience and ad-
olescents' oral hygiene behaviours (Aleksej�unien _e and Brukien _e,
2012; Seow et al., 2009).

In the latter studies, self-report questionnaires were used to
measure parenting practices, which may have resulted in the
absence of the expected association between parenting and child
dental health. Although these questionnaires were validated and
psychometrically sound, there are some limitations to self-report
methods (Hampson et al., 1989; Tutty, 1995). For example, par-
ents' self-report could be biased by their own beliefs and per-
spectives, and therefore may not reflect actual behaviours.
Moreover, there is a tendency of parents to answer questions in a
socially desirable manner by over-reporting ‘good’ behaviours and
under-reporting ‘bad’ behaviours (Thijssen and de Ruiter, 2014).
Furthermore, most parenting questionnaires have been developed
in a clinical context, designed to discriminate between problem and
non-problem families. Yet, the majority of children with dental
caries probably come from normative families whose children do
not necessarily have significant clinical or behavioural problems
(Duijster et al., 2013). Questions remain whether self-report
methods are sensitive enough to distinguish between different
parenting practices relevant to caries development within the
normative range.

An alternative method of assessing parenting practices and
family interaction that overcomes these limitations is parentechild
observation. This method involves asking family members to
perform a number of standardised tasks in which parenting and
family interaction are subsequently rated by a trained observer,
external to the family. Some researchers claim this method gener-
ates more objective and thus more valid data (Kerig and Lindahl,
2001). Therefore, the aim of this study was to explore the rela-
tionship between parenting practices, parentechild interaction and
childhood dental caries, using observations in a case-control study
design.
2. Materials and methods

Approval for this study was obtained from The Central Com-
mittee on Research Involving Human Subjects, The Netherlands
(CCMO). Prior to the commencement of the study, written informed
consent was sought from the parent of the child that was selected
for the study.

2.1. Study sample

This case-control study was conducted in The Netherlands from
February to August 2013. Cases were defined as children with four
or more decayed, missing or filled deciduous and/or permanent
teeth (dmft/DMFT �4). This value was chosen as it represents both
themean dmft and themedian dmft of five-year-old children in the
Netherlands with dental caries (Poorterman and Schuller, 2006).
For each case, an age-matched (±4 months) and sex-matched
control was recruited. Controls were children who were caries
free in both their deciduous and permanent dentition (dmft/
DMFT¼ 0). Both cases and controls were between 5 and 8 years old
at the time of selection and they were of Dutch origin. Children
were considered of Dutch originwhen both their parents were born
in The Netherlands. Children diagnosed with emotional and
behavioural disorders (e.g., autism spectrum disorders and conduct
problems), children with special needs and children with missing
teeth due to dental trauma or teeth with enamel defects, were
excluded from study selection. Only one child per family was
included. Cases and controls were recruited from a referral centre
for paediatric dental care and a general dental practice, respec-
tively. First, an information letter about the study was sent to the
home address of all selected children. Subsequently, parents of the
children were invited to participate by telephone.

In order to detect a difference in parenting practices and
parentechild interaction between cases and controls (if present), a
power calculation indicated that a minimal sample of 42 children
would be necessary. This calculation was based on the following
parameters: 90% power, 5% level of significance and a standard
deviation of 4.1 dmft based on caries levels in five-year-old children
in the 2006 Dutch National Oral Health Survey (Poorterman and
Schuller, 2006).

2.2. Data collection

2.2.1. Dental health status
Children's dmft/DMFT-scores were extracted from personal

dental health records from the referral centre for paediatric dental
care and the general dental practice. The diagnosis of dental caries
was based on clinical examinations, supported by dental X-rays.
Both practices employed two dental practitioners. Data were
registered in a standardisedway to ensure that the recordswere up-
to-date and complete. The dmft/DMFT-score was computed by
adding the number of decayed, missing and filled teeth. Missing
teeth were only scored if records indicated that theywere extracted
due to caries. Missing teeth due to dental trauma, hypomineraliza-
tion, agenesis or routine exfoliation were not included in the dmft-
scores. Enamel caries lesions were also not included. Data from the
latest dental visit were used to compute dmft/DMFT-scores. For all
children, the latest dental visit had been no more than six months
before the time of data collection for the purposes of this study.

2.2.2. Parenting practices and parentechild interaction
Parenting practices and parentechild interactionwere observed

using Structured Interaction Tasks (SIT) (DeGarmo and Forgatch,
2007; Forgatch and DeGarmo, 1999; Ogden and Hagen, 2008).
This observational method derives strength from its basis in the
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Social Interaction Learning model (Forgatch et al., 2004). On the
one hand, this model describes effective parenting practices
(involvement, encouragement, problem solving, monitoring and
discipline) that positively impact on children's socio-emotional
development and behaviours. On the other hand, it includes coer-
cive parenting practices that can have negative consequences for
the child's development.

The SIT contained seven structured tasks which were performed
by the child and its primary caregiver in a quiet room at the referral
centre for paediatric dental care. Tasks included: planning a fun
activity for the weekend (3 min), problem solving on a topic
selected by the parent (5 min), drawing a picture of their house
(7 min), a snack break (5 min), problem solving on a topic selected
by the child (5 min), teaching tasks (9 min), and a monitoring task
in which the parent interviewed the child about a moment when
the child was not in the parent's direct presence (5 min). The tasks
were designed to elicit a variety of parenting practices. For example,
the teaching tasks were designed to be a grade level beyond the
child's current grade -provoking frustration in the child-, which
provided the opportunity to observe the parent's response.

All observations were videotaped. They were evaluated using a
coding system developed by Maastricht University in consort with
researchers from Oregon Social Learning Center, based on the
original Coder Impressions (Forgatch et al.,1992). The coding system
contained specific items for each SIT task, as well as general items
related to the overall interaction between parent and child during
the full session. Items measured seven underlying dimensions of
parenting practices and parentechild interaction: positive
involvement (12 items), encouragement (20 items), problem-
solving (27 items), discipline (26 items), monitoring (5 items),
coercion (16 items) and interpersonal atmosphere (24 items).

� Positive involvement refers to the degree to which family in-
teractions are characterised by warmth, empathy and positive
affect. It also relates to whether parents show an active interest
in their child's experiences.

� Encouragement reflects the extent to which parents stimulate
their child's independence through positive endorsement,
reinforcement and offering help when necessary.

� Problem-solving describes parents' ability to generate solutions
that are feasible and acceptable to the child. It also reflects the
extent to which parents and children are open to each other's
viewpoints and are both involved in the decision making
process.

� Discipline relates to parents' adequacy of setting appropriate
limits for their child, and their efficiency in responding to their
child's unacceptable behaviours in terms of timing, consistency,
intensity and clear use of instructions/commands.

� Monitoring refers to parental supervision, such as whether
parents keep close track of what is occupying the child on a day-
to-day basis (e.g., friends, activities, interests).

� Coercion defines the degree to which parents have the tendency
to criticise their children, be overly strict and demanding and
use harsh and inconsistent disciplinary actions.

� Interpersonal atmosphere describes the extent to which paren-
techild interactions are pleasant, comfortable and free of con-
flict and frustration.

Items were scored on a five-point Likert-scale. A cumulative
score for each dimension was computed, with higher scores
reflecting more positive involvement and encouragement, more
effective problem-solving ability and discipline practices, better
monitoring, more coercive behaviour and a more positive inter-
personal atmosphere. Cronbach a0s for the seven dimensions were
0.77, 0.92, 0.95, 0.91, 0.38, 0.30 and 0.86, respectively. The low
internal consistency for coercion was due to limited variance on a
number of items related to this dimension, as parents rarely
showed coercive behaviours. Therefore, coercion was categorised
by dividing the distribution of scores into three groups
(range ¼ 26e38): ‘not coercive’ (scores 26e29), ‘slightly coercive’
(scores 30e33), ‘quite coercive’ (scores 34e38). The low internal
consistency for monitoring was partially due to the low number of
items composing this dimension. The reliability of this dimension
was insufficient and therefore it was decided not to include the
monitoring dimension in further analyses.

All observations were coded by one trained and calibrated
observer who was blind to the dental condition (case or control). A
random selection of 12 observations (22%) was double coded by a
second blind observer for a reliability check. The percentage
agreement between coders (difference in scores¼ 0, and difference
in scores¼ 0 or 1) was 71.7% and 92.4%, respectively. The intra-class
correlation was 0.91.

2.2.3. Sociodemographic characteristics and oral health behaviours
A self-administered parental questionnaire (18 items) was used

to collect data on sociodemographic characteristics and children's
oral health-related behaviours. Sociodemographic variables
included parental income, the number of children in the household
and the mother's highest completed level of education. The
mother's education level was categorised into ‘lower education’
(0e12 years of education), ‘medium education’ (13e15 years of
education) and ‘higher education’ (16 years or more years). The oral
health behaviours studied were: tooth brushing frequency, age
tooth brushing was started, re-brushing by a parent, supervised
tooth brushing, frequency of consumption of sugary foods between
meals and frequency of consumption of sugary drinks between
meals. One question referred to the parent's self-reported oral
health, which was responded to on a five-point Likert-scale from
‘very poor’ to ‘excellent’.

2.3. Statistical analysis

Statistical analysis was carried out using SPSS (Version 20, IBM
Corp.). Associations between parenting practices and parentechild
interaction (in short: parenting dimensions) were examined using
the Pearson correlation test. To analyse the relationship between
parenting dimensions and childhood dental caries, various statis-
tical methods were used. First, multivariate analysis of variance
(MANOVA) was performed to assess the multivariate association of
the dental condition (case or control) and all parenting dimensions.
Second, mean scores of each parenting dimension, except for coer-
cion,were comparedbetween cases and controls using independent
samples T-tests. For coercion, the c2-test was used to analyse the
difference in distribution of coercive behaviours between cases and
controls. Finally, a series of logistic regression analyses were con-
ducted for parenting dimensions with the dental condition (case vs.
control) as the dependent variable. First, crude odds ratio's (OR's)
and 95% confidence intervals (95% CI) were estimated for bivariate
associations between each parenting dimension and the dental
condition. These associations were subsequently adjusted for a
number of sociodemographic characteristics and oral health be-
haviours thatwereunevenlydistributed between cases and controls
(model 1). A p-value of <0.05 was regarded as significant.

3. Results

3.1. Description of the study sample

The sample consisted of 54 children (28 cases and 26 controls)
and their primary caregivers (50 mothers, 4 fathers). For two cases
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an age and sex-matched control could not be found. Cases had an
average of 6.8 ± 1.8 decayed, missing or filled teeth (range ¼ 4e12),
while controls had no caries experience. The mean age of all chil-
dren was 7.3 ± 1.0 years and boys and girls were equally repre-
sented in both groups (cases and controls). The distribution of
sample characteristics for the two groups is presented in Table 1.
The educational level of the mother was significantly lower in cases
than in controls. In terms of oral health behaviours, cases reported
more frequent consumption of sugary foods and drinks between
meals, compared to controls. They were also less likely to brush
their teeth twice a day, however, this difference did not reach sta-
tistical significance. Cases did not differ from controls in the age
tooth brushing was started, the frequency of supervised brushing
or re-brushing by a parent, number of children in the household,
parental income and parent's self-reported oral health.
3.2. Analysis of parenting practices and parentechild interaction

3.2.1. Correlation matrix
Table 2 shows that all parenting dimensions, except for some

dimensions with discipline, were moderately to strongly inter-
correlated. In particular, high scores on encouragement were
strongly associated with high scores on positive involvement and
Table 1
Distribution of sociodemographic characteristics, oral health behaviours and
parental oral health status between cases and controls.

Variables Cases (n ¼ 28) Controls (n ¼ 26) pa

n (%) n (%)

Sociodemographics
Sex
Girl 14 (50.0) 13 (50.0) 1.00
Boy 14 (50.0) 13 (50.0)

Education level (mother)b

Higher education 0 (0.0) 12 (46.2) <0.001
Medium education 12 (50.0) 11 (42.3)
Lower education 12 (50.0) 3 (11.5)

Incomeb

Above modal 6 (25.0) 11 (42.3) 0.38
Modal 13 (54.2) 12 (46.2)
Below modal 5 (20.8) 3 (11.5)

Number of children in the householdb

1 child 6 (25.0) 5 (19.2) 0.87
2 children 10 (41.7) 11 (42.3)
3 or more children 8 (33.3) 10 (38.5)

Oral health behaviours
Tooth brushing frequencyb

Twice or more per day 19 (79.2) 25 (96.2) 0.07
Once or less per day 5 (20.8) 1 (3.8)

Age tooth brushing was startedb

Less than one-year old 16 (66.7) 21 (80.8) 0.26
1 years old or older 8 (33.3) 5 (19.2)

Re-brushing by a parent
Often-always 14 (58.3) 14 (53.8) 0.49
Never-sometimes 10 (41.7) 12 (46.2)

Supervised tooth brushing
Often-always 21 (87.5) 24 (92.3) 0.46
Never-sometimes 3 (12.5) 2 (7.7)

Frequency of sugary foods between mealsb

Twice or less per day 7 (29.2) 22 (84.6) <0.001
Three times or more per day 17 (70.8) 4 (15.4)

Frequency of sugary drinks between mealsb

Twice or less per day 10 (41.7) 19 (73.1) 0.03
Three times or more per day 14 (58.3) 7 (26.9)

Parent's oral health status
Parental self-rated oral healthb

Good to excellent 12 (50.0) 18 (69.2) 0.17
Very poor to fair 12 (50.0) 8 (30.8)

a c2-test.
b Missing data for 4 children.
problem-solving, andwith low scores on coercion (r¼ 0.71, r¼ 0.70
and r ¼ �0.68, respectively).

3.2.2. Associations with childhood dental caries
Mean scores on the parenting dimensions between cases and

controls are presented in Table 3 and the distribution of coercive
behaviours between cases and controls is shown in Table 4. The
MANOVA showed a significant multivariate effect for the dental
condition (case or control) on parenting practices and parentechild
interaction: F(7,46) ¼ 8.56, p < 0.001. Controls had significantly
higher scores on the dimensions positive involvement, encour-
agement, problem-solving and interpersonal atmosphere,
compared to cases. Parents of controls were also less likely to show
coercive behaviours compared to cases. There was no significant
difference in discipline between cases and controls.

Similar bivariate associations were found when the relationship
between parenting dimensions and the dental condition was ana-
lysed using logistic regression (Table 5). Crude OR's show that
higher scores on the dimensions positive involvement, encour-
agement, problem-solving and interpersonal atmosphere were
associated with a decreased likelihood of being a case compared to
a control, while higher scores for coercion increased the chances of
being a case compared to a control. After adjustment for the
mother's education level, tooth brushing frequency and the fre-
quency of sugary foods and drinks between meals, positive
involvement (borderline significant), encouragement, problem-
solving and interpersonal atmosphere remained significantly
associated with the dental condition, while coercion did not
(Table 5, models 1e6).

4. Discussion

This study found a significant relationship between parenting
practices, parentechild interaction and childhood dental caries in a
sample of 5e8-year old children from the Netherlands. Parenting
on the dimensions positive involvement, encouragement, problem-
solving, coercion and interpersonal atmosphere was more favour-
able in caries free children compared to children with four or more
decayed, missing of filled teeth.

Notably, in this study, parenting on the dimension discipline did
not significantly differ between children with and without caries.
This could be attributed to the fact that discipline practices could
only be scored when the child showed problem behaviour during
the SIT observations. If the child did not show any difficult behav-
iour, the highest score for each of the discipline itemswas accorded.
In this study, 33 children (61.1%) did not show any problem be-
haviours, therefore therewas little variation in scores for discipline,
impeding the possible demonstration of a significant difference
between cases and controls.

Oral health behaviours are presumably an important mediating
factor in the relationship between parenting practices, family
Table 2
Correlation matrix of dimensions of ‘parenting practices and parentechild
interaction’.

1. 2. 3. 4. 5. 6.

1. Positive involvement e

2. Encouragement 0.71* e

3. Problem solving 0.50* 0.70* e

4. Discipline 0.12 0.34 0.41* e

5. Coerciona �0.51* �0.68* �0.51* 0.16 e

6. Interpersonal atmosphere 0.38* 0.50* 0.65* 0.43* �0.48* e

Pearson correlation, *p < 0.01.
a Categorised into three groups; ‘not coercive’, ‘slightly coercive’ and ‘quite

coercive’.



Table 3
Mean scores and standard deviations of dimensions of ‘parenting practices and
parentechild interaction’ between cases and controls.

Dimensions Cases (n ¼ 28) Controls (n ¼ 26) pa

Mean ± sd Range Mean ± sd Range

Positive
involvement

50.4 ± 4.6 36e58 54.1 ± 3.0 49e60 <0.001

Encouragement 74.4 ± 9.1 56e92 87.3 ± 7.9 64e96 <0.001
Problem solving 89.2 ± 11.6 70e123 112.9 ± 15.0 63e129 <0.001
Discipline 123.3 ± 11.5 80e130 127.3 ± 6.4 101e130 0.13
Interpersonal

atmosphere
98.2 ± 8.3 69e109 105.9 ± 3.0 95e111 <0.001

a Independent samples T-test.

Table 4
Distribution (n, %) of coercive behaviours between cases and controls.

Dimensions Cases (n ¼ 28) Controls (n ¼ 26) pa

n % n %

Not coercive 10 35.7 16 61.5 <0.001
Slightly coercive 9 32.1 9 34.6
Quite coercive 9 32.1 1 3.8

a X2-test.
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interactions and children's caries experience. There are several
plausible mechanisms by which parenting practices and family
interactions could influence children's oral health behaviours and
subsequently their oral health. For example, it has been shown that
coercive parenting, characterised by inconsistent, ambiguous, and
highly demanding discipline practices and irritable, angry affect, is
associated with a higher degree of resistance and non-compliance
in children (Kuczynski et al., 1987; Lytton, 1977). Patterson et al.
(2010) termed these rigid coercive sequences, which have also
been demonstrated empirically (Granic and Hollenstein, 2003;
Jones et al., 1975). One could argue that these children are also
less likely to comply with oral health behaviours imposed by the
parents. Studies have also shown that this type of parenting has
been related with an increased risk of childhood obesity and
conduct problems (Kitzmann-Ulrich et al., 2010; Steinberg et al.,
1992). Opposed to coercive parents, overly permissive parents
who have little control over their child's behaviours, may be more
Table 5
The association of ‘parenting practices and parentechild interaction’with childhood dent
a ‘control’.

Dimensions OR (95% CI)b Bc

Crude Positive involvement 0.72 (0.58e0.88) �0.
Encouragement 0.84 (0.77e0.92) �0.
Problem solving 0.89 (0.85e0.94) �0.
Discipline 0.94 (0.86e1.02) �0.
Coercion 2.81 (1.25e6.31) 1.
Interpersonal atmosphere 0.74 (0.62e0.88) �0.

Model 1f Positive involvement 0.73 (0.53e1.01) �0.
Model 2f Encouragement 0.86 (0.75e0.99) �0.
Model 3f Problem solving 0.93 (0.87e0.99) �0.
Model 4f Discipline 1.00 (0.90e1.12) 0.
Model 5f Coerciong 3.51 (0.73e16.84) �0.
Model 6f Interpersonal atmosphere 0.66 (0.46e0.95) 1.

a Logistic regression.
b OR (95% CI) ¼ odds ratio (95% confidence interval).
c B ¼ partial logistic regression coefficient.
d SE ¼ standard error of the partial slope coefficient.
e Hosmer and Lemeshow goodness of fit test.
f Model 1e6: Each dimension of ‘parenting practices and parentechild interaction’ s

frequency of sugary foods between meals and the frequency of sugary drinks between m
g Categorised into three groups; ‘not coercive’, ‘slightly coercive’ and ‘quite coercive’.
likely to be indulgent towards their child's wishes (e.g., when they
want sweets) and avoid arguments when their child does not want
to co-operate (e.g., when they do not want to brush their teeth)
(Skeie et al., 2006).

Our findings of low positive involvement, encouragement and
problem solving in cases versus controls, suggest that parents of
children with dental caries lack adequate positive parenting skills.
On the other hand, a structured and supportive home environment,
in which parents set appropriate and clear boundaries in the
context of warm and affective interactions, could stimulate children
to engage in healthy behaviours. For instance, it has been demon-
strated that parents who reinforce proper behaviours with rewards
or praising words are more likely to have children with healthy
eating habits (Stark et al., 1986). Also, parental involvement in
general may concur with monitoring children's dietary intake and
supervising children's tooth brushing. However, it should be noted
that the impact of parenting practices and family interactions on
children's oral health may depend, in part, on characteristics of the
child. For example, Spitz et al. (2006) have shown that children
with difficult temperament had an increased risk of dental caries.
This may create a vicious cycle, in which children's problem be-
haviours may, in turn, influence children's parenting practices
(Patterson, 1982).

To the best of the authors' knowledge, this is the first study that
was able to demonstrate an association between observed
parenting practices and childhood dental caries. One of the
strengths of this study was that observational methods were used,
which were sensitive to detect subtle nuances in parenting prac-
tices within a normative range. Another advantage of observational
methods is that they are free of reporting bias such as social
desirability. The method used in this study captured the most
relevant aspects of parenting practices according to the Social
Interaction Learning model.

However, the findings of this study must be considered in the
context of its limitations. With observational methods, there is a
risk that the results are biased by the interpretation of the observer.
In the present study, this risk was limited, as both coders were blind
to the child's condition and inter-coder agreement was high.
Another potential limitation is that observed interactions could
have been influenced by the ‘observer effect’, inwhich the presence
of the observer or a video camera may cause individuals to behave
in an unnatural manner (Hampson et al., 1989). Therefore, observed
al caries; the relative odds and 95% confidence intervals of being a ‘case’ compared to

SEd Wald-test pa Goodness of fite

33 0.11 9.75 0.002 0.73
17 0.05 13.56 <0.001 0.29
11 0.03 16.43 <0.001 0.39
06 0.04 2.09 0.15 0.18
03 0.41 6.21 0.01 0.23
31 0.09 11.26 0.001 0.59
32 0.17 3.56 0.06 0.62
15 0.07 4.73 0.03 0.92
08 0.03 5.41 0.02 0.38
004 0.06 0.006 0.94 0.99
42 0.18 5.13 0.02 0.57
26 0.80 2.46 0.12 0.85

eparately adjusted for the mother's education level, tooth brushing frequency, the
eals.
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behaviours may not reflect actual behaviours that are usually per-
formed at home. Furthermore, only the interaction between the
primary caregiver and the child was assessed. However, the pri-
mary caregiver was considered most important, as he/she spends
the most time with the child.

Another potential limitation of case-control designs is the risk of
selection bias. Cases were selected from a referral centre for pae-
diatric dental care, while controls were recruited from a general
dental practice. Therefore, cases and controls may not have been
completely comparable. This potential bias was partly eliminated
by matching cases and controls for sex and age and by adjusting for
important confounding factors, including the mother's education
level and oral health behaviours. The participant-rate of this study
was relatively high (78.3%), and possible sampling bias could not be
determined. However, the generalisability of this study is confined,
since only children of Dutch origin were included. Therefore,
findings of this study could not be applied to families with diverse
ethnic backgrounds, as positive parenting practices and family in-
teractions may be defined differently depending on culture and
social norms. Additionally, no conclusions on causality and tem-
poral sequence of variables can be deduced from this case-control
study. This study explored the relationship between parenting
practices, parentechild interaction and childhood dental caries,
using data that was collected at a single point in time. However,
childhood dental caries is a chronic disease, which develops
through the interaction of various oral health behaviours over time.
These are habitual behaviours that are often initiated and estab-
lished in the child's early years. Therefore, parenting practices and
family interactions are expected to be most influential on children's
oral health behaviours at the time that these behaviours are
introduced into the child's life. In this study, parenting practices and
family interactions were measured when caries had already been
developed, assuming that these are trait characteristics of the
parent that are relatively stable over time. Prior research has shown
that parenting practices are temporally stable (Clerkin et al., 2007;
Shaffer et al., 2013). The evidence for temporal stability is quite
strong, although there is also proof of statistically significant but
smaller bi-directional effects between parenting and child behav-
iour (Lansford et al., 2011). Still, parenting practices as measured at
the time of this study may not be entirely representative of
parenting practices in a child's early life. Longitudinal studies are
needed to explore the role of parenting practices and family in-
teractions in the initiation and maintenance of children's oral
health behaviours and their influence on the development of
childhood dental caries over the years. Furthermore, it would be
interesting to investigate the role of parenting practices in relation
to socioeconomic inequalities in children's dental health. There is
clear evidence of a strong relationship between socioeconomic
status and childhood dental caries. It is plausible that these socio-
economic conditions indirectly influence children's oral health
behaviours and subsequently their caries experience through an
impact on parenting practices.

In conclusion, this case-control study found a strong relation-
ship between parenting practices, parentechild interaction and
childhood dental caries. High levels of coercion were associated
with less parental involvement, such as lack of encouragement,
positive affect and problem solving. This combination of subopti-
mal parenting behaviours may denote a form of neglect. In this
sense, caries could be a warning sign for suboptimal parenting,
which could compromise a child's general physical and psycho-
logical well-being. The study points to a need for further study into
the possible causal association between ineffective parenting and
dental caries. The findings of this study provide some direction for
the development of caries preventive programs. There is growing
recognition that interventions to prevent dental decay in children
should be directed at changing the underlying determinants of
childhood dental caries, such as parental dental self-efficacy (Arrow
et al., 2013; Finlayson et al., 2007), Locus of Control (Len�cov�a et al.,
2008) and sense of coherence (Nammontri et al., 2013). Results of
this study suggest that parenting practices may be another
important determinant to consider in caries preventive in-
terventions. Future studies should ascertainwhether programs that
incorporate components to improve parenting practices and family
interactions are effective in preventing dental caries in children.
Furthermore, it would be interesting to investigate whether such
health promotion initiatives have the potential to benefit both
children's oral health and other health-related outcomes, including
mental health.
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