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Abstract – Objectives: The aim of this cross-sectional study was to investigate
the relationship between parental and family-related factors and childhood
dental caries in a sample of 5- to 6-year-old children of Dutch, Moroccan and
Turkish origin. Furthermore, the relationship of parental and family-related
factors with social class and ethnicity was examined. Methods: The study
sample included 92 parent–child dyads (46 cases and 46 controls), which were
recruited from a large paediatric dental centre in The Hague, the Netherlands.
Cases were children with four or more decayed, missing or filled teeth, and
controls were caries free. Validated questionnaires were used to collect data on
sociodemographic characteristics, oral health behaviours, parents’ dental self-
efficacy and locus of control (LoC), parenting practices and family functioning.
Parenting practices were also assessed using structured video observations of
parent–child interactions. Results: Parents of controls had a more internal LoC,
and they were more likely to show positive (observed) parenting in terms of
positive involvement, encouragement and problem-solving, compared to cases
(P < 0.05). Lower social class was significantly associated with a lower dental
self-efficacy, a more external LoC and poorer parenting practices. Furthermore,
LoC was more external in Moroccan and Turkish parents, compared to Dutch
parents. Conclusion: Parents’ internal LoC and observed positive parenting
practices on the dimensions positive involvement, encouragement and
problem-solving were important indicators of dental health in children of
Dutch, Moroccan and Turkish origin. Findings suggest that these parental
factors are potential mediators of socioeconomic inequalities in children’s
dental health.

Denise Duijster1,2, Maddelon de

Jong-Lenters3, Corine de Ruiter4,

Jill Thijssen4, Cor van Loveren1 and

Erik Verrips3

1Department of Preventive Dentistry,

University of Amsterdam and VU

University Amsterdam, The Netherlands,
2Department of Social Dentistry and

Behavioural Sciences, Academic Centre for

Dentistry Amsterdam, University of

Amsterdam and VU University Amsterdam,

The Netherlands, 3TNO Leiden, The

Netherlands, 4Department of Clinical

Psychological Science, Maastricht University,

Maastricht, The Netherlands

Key words: behavioural science; caries;
family; pediatric dentistry; social
inequalities

Denise Duijster, ACTA, Gustav Mahlerlaan
3004, 1081LA Amsterdam, The Netherlands
Tel.: +31205980594
e-mail: D.Duijster@acta.nl

Submitted 5 June 2014;
accepted 12 October 2014

Although significant improvements in children’s

oral health have occurred in many Western coun-

tries over the last 30 years, oral health inequalities

have emerged as a major public health challenge

(1, 2). Higher levels of dental caries are found

among children from lower socioeconomic back-

grounds and certain ethnic minority groups (3, 4).

In the Netherlands, the prevalence and severity of

dental caries are highest among Dutch children

from lower social classes and children of Moroccan

and Turkish origin (5, 6). These latter ethnic groups

constitute 12–20% of the population in the larger

cities in the Netherlands, and they are overrepre-

sented in the lower socioeconomic strata (7).

High-risk populations apparently fail to suffi-

ciently benefit from conventional approaches in

caries prevention. These approaches often focus on

achieving individual behaviour change through
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dental health education and awareness raising pro-

grammes. The assumption of these approaches is

that children and/or parents will alter their behav-

iour once they acquire the relevant knowledge and

motivation (8). However, systematic reviews have

reported on the limited effectiveness of educational

interventions to produce sustained improvements

in oral health outcomes, particularly in those from

lower socioeconomic position and ethnic minority

groups (9, 10). Therefore, a paradigm shift in caries

prevention is needed towards innovative strategies

that address the underlying determinants of child-

hood dental caries. The development of such strat-

egies requires understanding of the full range of

oral health determinants and the mechanisms by

which socioeconomic conditions and ethnicity

affect children’s dental health.

One factor which plays an important role in the

development of childhood dental caries is the fam-

ily (11). The family provides the child’s proximate

home environment that promotes certain oral

health-related behaviours, expectations, beliefs and

social norms. Parental attributes, parenting prac-

tices and overall family functioning all capture

components of the family system, yet they are dis-

tinct constructs that may differentially influence

children’s caries experience. Parental attributes are

characteristics of the parents that may influence the

quality of the home environment. Examples of

parental attributes that were associated with higher

levels of childhood dental caries include parental

stress (12, 13), low sense of coherence (14, 15),

maternal depression (16), low dental self-efficacy

(17–19) and an external dental health-related locus

of control (LoC) (17, 20). Parenting practices refer to

parental behaviours specifically directed towards

raising the child. A recent study reported a signifi-

cant relationship between parenting practices and

children’s oral health outcomes (21), while two

other studies did not (16, 22). Broader family func-

tioning measures relate to the evaluation of interac-

tions between family members at a systemic level,

such as parent–child, parent–parent and sibling–
sibling relationships, and how these relationships

interact to influence overall family functioning (23).

Two studies reported that good family functioning,

that is in terms of responsiveness, involvement,

communication and organization/structure, was

significantly associated with lower levels of dental

decay, better oral hygiene and less frequent con-

sumption of sugary foods in children (24, 25).

In summary, the literature acknowledges a

range of parental and family factors as possible

mediators of caries development in children, yet

the evidence relies on few empirical studies. Fur-

thermore, it remains unclear whether these factors

could explain socioeconomic and ethnic inequali-

ties in the prevalence of childhood dental caries.

Therefore, the aim of this study was to explore the

relationship between parental and family-related

factors (parents’ dental self-efficacy and LoC, par-

enting practices and family functioning) and child-

hood dental caries in a sample of 5- to 6-year-old

children of Dutch, Moroccan and Turkish origin. A

further objective was to explore the relationship of

parental and family-related factors with social class

and ethnicity. The hypothesis of this study was

that parents of caries-free children (controls) had a

higher dental self-efficacy, a more internal LoC and

more positive parenting practices and family func-

tioning, compared to children with dental caries

(cases). Furthermore, it was hypothesized that

these parental and family-related factors were

more favourable in parents from higher social clas-

ses and those of Dutch origin, compared to parents

from lower social classes and those of Moroccan or

Turkish origin, respectively.

Materials and methods

Ethical approval for this study was obtained from

The Central Committee on Research Involving

Human Subjects, the Netherlands (CCMO). Prior

to data collection, all participating parents pro-

vided written informed consent.

Study sample
Data for this study were collected between Septem-

ber 2013 and March 2014. Participants were

recruited from a large paediatric dental care centre

in The Hague, the Netherlands. The centre works

in partnership with elementary schools and has

clinics in different geographical regions in the city

that vary in terms of socioeconomic level and

immigrant population.

All 5- and 6-year-old children that were of Dutch,

Moroccan and Turkish origin were selected. Chil-

dren were considered of Dutch origin if both their

parents were born in the Netherlands. Children

were classified as Moroccan or Turkish if (i) both

their parents were first-generation immigrants or

(ii) if one parent was a first-generation immigrant

and one parent was a second-generation immi-

grant. Subsequently, children were selected and

allocated according to their dental condition into
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two groups: cases and controls. Cases were defined

as children with at least four decayed, missing or

filled primary teeth (dmft score ≥4), irrespective of

the condition of the permanent teeth, because the

number of erupted permanent teeth varied among

children. Controls had no decayed, missing or

filled teeth in both their primary and permanent

dentition (dmft/DMFT = 0, referred to as ‘caries

free’). A dmft-value of 4 was chosen to define cases,

because it corresponds with the mean and median

dmft of 5-year-old children with dental caries in

the 2006 Dutch National Oral Health Survey (26).

Children diagnosed with emotional and behaviour-

al disorders (e.g. autism spectrum disorders), chil-

dren with special needs and children with tooth

enamel defects were excluded from study selection.

Only one child per family was included. The sam-

ple size was determined on the basis of a previ-

ously conducted study by de Jong-Lenters et al.

(21). This study found statistically significant differ-

ences in parenting practices between cases and con-

trols with an effect size of d = 0.90 or higher. Given

this effect size, a power calculation indicated that a

minimum sample of 50 children would be suffi-

cient to detect differences in parenting variables

between cases and controls, based on 90% of power

and 5% level of significance. However, the sample

size of this study was increased further to ensure

enough participants in the socioeconomic and eth-

nic subgroups to be compared.

An information letter about the study was sent to

the home address of all eligible children (n = 271;

165 cases and 106 controls). The parents of the chil-

dren were subsequently contacted by telephone and

kindly requested to participate. A total of 92 par-

ent–child dyads participated in the study, including

46 cases and 46 controls (response rate = 34%). The

response rate varied from 13% in Turkish cases to

57% in Dutch controls. Common reasons for non-

participation in the ethnic minority groups were the

language barrier and difficulties with transportation

to the dental care centre, while the Dutch group

reported no interest and/or no time as main reasons

for nonparticipation. Participation involved a 90-

min visit of the child and a parent to the paediatric

dental care centre. Incentives for the study included

a monetary voucher for the parent (20 euro’s) and a

small gift and oral hygiene kit for the child.

Data collection

Dental health data. Children’s dmft(/DMFT)

scores were obtained from personal dental health

records from the paediatric dental centre. The diag-

nosis of dental caries was based on clinical examin-

ations (supported by dental X-rays), which were

performed by dentists working at the centre. The

centre registers data in a protocolled manner to

ensure that records are up-to-date and complete.

The dental status of children’s primary dentition

was extracted using data from the last dental visit,

which had been no more than 6 months before the

time of data collection of this study. The dmft(/

DMFT) score was calculated by adding the number

of decayed (at the dentine level), missing (due to

caries) and filled teeth. Data extraction was per-

formed by one researcher (DD), who holds a Bach-

elor of Science degree in Dentistry.

Sociodemographic and behavioural data. A parental

self-report questionnaire was used to collect data

on sociodemographic characteristics and oral

health behaviours. Sociodemographic variables

included the mother’s highest completed level of

education, family income and family structure. The

mother’s education level was used as an indicator

for social class and was categorized into (i) lower

education (no education, elementary school and

secondary school at lower level), (ii) medium edu-

cation (secondary school at higher level and further

education at lower level) and (iii) higher education

(further education at higher level and university).

The oral health behaviours measured were tooth

brushing frequency, the age tooth brushing was

started, parental involvement with tooth brushing

and the frequency of consuming sugary foods and

drinks between meals. Fluoride toothpaste is the

only source of fluoride in the Netherlands. As 99%

of children in the Netherlands are brushing with

fluoride toothpaste, tooth brushing frequency also

reflects fluoride use.

Parental and family-related variables. Table 1 pre-

sents an overview of parental and family-related

variables measured in this study. For each variable,

a definition is described.

Parental oral health-related attributes—Parents’ den-

tal self-efficacy and dental health LoC were mea-

sured using a validated questionnaire developed

by Pine et al. (27). This questionnaire assesses

parental beliefs and attitudes associated with chil-

dren’s oral health behaviours, including sugar

snacking and tooth brushing with fluoride tooth-

paste.

Parenting practices—Different approaches to mea-

suring parenting practices have been devised,
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which include self-report questionnaires

(‘insider’s view’) and observational methods

that rely on ratings from an observer external to

the family (‘outsider’s view’). As there is

little congruence in parenting assessment

between these two methodologies (28), both

observational and self-report methods were

used to measure parenting practices in this

study.

The self-report Alabama Parenting Question-

naire (APQ) was used to measure parenting

practices on three dimensions: involvement, posi-

tive parenting and inconsistent discipline (29). The

APQ was designed to tap the most important

aspects of parenting practices related to disruptive

behaviour problems in children. The measure dem-

onstrated adequate levels of reliability and con-

struct validity (29).

Table 1. Definition, number of items (score range), direction of scores and internal consistency for parental and family-
related variables

Variables Definition
No. of items
(score range) Directiona Cronbach’s a

Oral health-related attributes
Dental
self-efficacy

Parents’ confidence in their ability to engage in healthy
oral health practices for their child

9 (9–45) + 0.67

Locus of control Parents’ belief towards their ability to control the dental
health of their child: health-external persons interpret
health as dependent on outside forces (e.g. luck,
responsibility of the dentist or genetics), whereas
health-internal persons believe that health is
determined by one’s own behaviour

9 (9–45) + 0.83

Parenting practices (APQ)
Involvement Parents’ interest in the child’s activities and positive

interactions with the child
10 (10–50) + 0.65

Positive
parenting

The frequency of praise and positive reinforcement for
prosocial child behaviour

6 (6–30) + 0.69

Inconsistent
discipline

Parents’ irregular and unpredictable use of discipline
practices and child punishment

6 (6–30) � 0.52

Parenting practices (SIT)
Positive
involvement

The degree to which family interactions are
characterized by warmth, empathy and positive affect
and whether parents show an active interest in their
child’s experiences

12 (12–60) + 0.77

Encouragement The extent to which parents stimulate their child’s
independence through positive endorsement,
reinforcement and offering help when necessary

20 (20–100) + 0.87

Problem-solving Parents’ ability to generate solutions that are feasible for
the child, and the extent to which the parent and child
are both involved in the decision-making process and
are open to each other’s viewpoints

27 (27–135) + 0.91

Discipline 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

26 (26–130) + 0.80

Coercion The degree to which parents have the tendency to
criticize their children, be overly strict and demanding
and use harsh and inconsistent disciplinary actions

16 (16–80) � 0.61

Interpersonal
atmosphere

The extent to which parent–child interactions are
pleasant, comfortable and free of conflict and
frustration

24 (24–95) + 0.70

Family functioning
Organization The degree of structure, routines and assignment of roles

in the family, as well as the family’s ability to resolve
problems

9 (9–45) + 0.64

Social network The extent to which the family can rely on support from
people in their social environment

9 (9–45) + 0.84

APQ, Alabama Parenting Questionnaire; SIT, structured interaction tasks.
a‘+’ = higher scores reflect positive outcomes, ‘�’ = higher scores reflect negative outcomes.
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Parenting practices were also observed using

Structured Interaction Tasks (SIT) (30–32). This

observational method measures relevant aspects

of parenting practices known to impact on chil-

dren’s socio-emotional development and behav-

iours. The SIT contain seven structured tasks

which are performed by the child and the parent

in a quiet room at the paediatric dental care cen-

tre. Tasks include 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 home (7 min), snack break (5 min), prob-

lem-solving on a topic selected by the child

(5 min), teaching/learning tasks (9 min) and a

monitoring task in which the parent interviews

the child about a moment when the child was not

in the parent’s direct presence (5 min). All parent–
child interactions were videotaped. The video

material was rated using an objective coding sys-

tem, based on the Coder Impressions (33). The

coding system contains specific items for each SIT,

as well as general items related to the overall

quality of the interaction between parent and child

during the entire session. Items measure six

underlying dimensions of parenting practices:

positive involvement, encouragement, problem-

solving, discipline, coercion and interpersonal

atmosphere. All observations were coded by one

trained and calibrated observer who was blind to

the dental condition. A random selection of 12

observations (13%) was double coded by a second

blind observer for a reliability check. The percent-

age agreement between coders (difference in

scores = 0, and difference in scores = 0 or 1) was

72.5% and 94.4%, respectively. The intraclass cor-

relation was 0.88.

Family functioning—Family organization and social

network were assessed by the Gezinsvragenlijst

(GVL, translation ‘Family Questionnaire’), a vali-

dated measure to assess family functioning and the

quality of family relationships (24, 34). Psychomet-

ric evaluation supported the reliability and the

validity of the GVL (34).

The questionnaire items by Pine et al. and the

APQ items were translated into Dutch and back-

translated. The self-report questionnaires were

interview-administered if a parent was illiterate.

All items of the questionnaire by Pine et al., the

APQ, the SIT and the GVL were measured on a 5-

point Likert scale. A cumulative score for each

dimension was computed. The number of items

per dimension, the range of the scores, the direc-

tion of scores and the internal consistency for each

variable in the present sample are presented in

Table 1.

Statistical analysis
Statistical analysis was carried out using SPSS (IBM

SPSS Statistics for Windows, Version 20.0; IBM

Corp., Armonk, NY, USA). Independent samples t-

tests were performed to compare mean scores of

parental and family-related variables between

cases and controls. Furthermore, logistic regression

analysis was conducted for the association of

parental and family-related variables with the den-

tal condition as the dependent variable (control

versus case). To test whether social class and eth-

nicity modified the effects of parental and family-

related variables on the dental condition, interac-

tion terms with social class and ethnicity were

introduced into the regression models. Presence of

interactions was subsequently examined using the

likelihood ratio test. Differences in parental and

family-related variables between socioeconomic

groups and Dutch, Turkish and Moroccan groups

were compared using analysis of variance (ANOVA).

A P-value of <0.05 was considered significant.

Results

Description of the sample
The study sample included 92 parent–child dyads

(46 cases and 46 controls), consisting of 35 Dutch

children (14 cases and 21 controls), 31 Moroccan

children (18 cases and 13 controls) and 26 Turk-

ish children (14 cases and 12 controls). Seventy-

four per cent of the participating parents were

biological mothers, and 26% were biological

fathers. The mean age of the children was

6.1 � 0.5 years (range = 5.3–6.9). Cases had an

average dmft of 6.5 � 2.3 (range = 4–12), while

controls had a mean dmft/DMFT of 0.0 � 0.0.

Sample characteristics are summarized in Table 2.

Girls were significantly overrepresented in cases

(69.6%) compared to controls (47.8%). Cases and

controls did not differ significantly in mother’s

education level, family income, birth order of the

child and relationship status of the parents. In

terms of oral health behaviours, cases reported

more frequent consumption of sugary foods

between meals compared to controls (although

this was only a trend, P = 0.06), but this was not

the case for consumption of sugary drinks. There

were no statistical differences in tooth brushing

frequency, and age tooth brushing was started
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and parental involvement with tooth brushing

between cases and controls.

Correlations between parental and family-
related factors
A correlation matrix of all parental and family-

related factors is presented in Table 3. A higher

dental self-efficacy was significantly associated

with a more internal LoC (Pearson’s r = 0.41). Den-

tal self-efficacy and LoC were also moderately cor-

related with several (observed) parenting

dimensions, including positive involvement,

encouragement and problem-solving. The majority

of the SIT dimensions were moderately to strongly

intercorrelated. In particular, strong associations

were found for encouragement with problem-solv-

ing and coercion (r = 0.59 and r = �0.59, respec-

tively), and for problem-solving with interpersonal

atmosphere (r = 0.60).

As expected, there was limited congruence

between parenting practices measured with the

APQ (self-report method) and parenting practices

measured with the SIT (observational method).

Correlations were r = 0.24 (significant at P = 0.03)

for APQ involvement and SIT positive involve-

ment, r = 0.06 (not significant) for APQ positive

parenting and SIT encouragement and r = �0.31

(significant at P = 0.003) for APQ-inconsistent dis-

cipline and SIT discipline.

Differences in parental and family-related factors

between cases and controls. Parents’ LoC was signif-

icantly more internal in controls than in cases, but

parents’ dental self-efficacy did not differ signifi-

cantly between cases and controls (Table 4). In

terms of parenting practices, the SIT dimensions

positive involvement, encouragement and prob-

lem-solving were significantly higher in controls

than in cases. Yet, there were no significant differ-

ences between cases and controls on any of the

APQ dimensions and on the SIT dimensions disci-

pline, coercion and interpersonal atmosphere. Fur-

thermore, cases did not differ significantly from

controls in the quality of family organization and

social network.

Similar associations were found when the associ-

ation of parental and family-related dimensions

with the dental condition was examined using

logistic regression (results not shown). Sex-

adjusted odds ratio’s and 95% confidence intervals

were 0.92 (0.86–0.98), 0.91 (0.82–0.99), 0.93 (0.88–
0.98) and 0.95 (0.92–0.98) for LoC and the SIT

dimensions positive involvement, encouragement

and problem-solving, respectively, indicating that

higher scores on these dimensions were associated

with a decreased likelihood of being a case com-

pared to a control. There was no evidence for an

interaction with social class or ethnicity: the effect

of parental and family-related factors on children’s

dental condition did not differ significantly across

socioeconomic and ethnic strata.

Table 2. Distribution of sociodemographic characteris-
tics and oral health behaviours between cases and con-
trols

Variables

Controls
(n = 46)

Cases
(n = 46)

Pan (%) n (%)

Sociodemographics
Ethnicity
Dutch 21 (45.7) 14 (30.4) 0.31
Moroccan 13 (28.3) 18 (39.1)
Turkish 12 (26.1) 14 (30.4)
Sex
Boy 24 (52.2) 14 (30.4) 0.03
Girl 22 (47.8) 32 (69.6)
Education level (mother)
Lower education 16 (35.6) 23 (50.0) 0.20
Medium education 13 (28.9) 14 (30.4)
Higher education 16 (35.6) 9 (19.6)
Family income
Below modal 16 (36.4) 24 (52.2) 0.22
Modal 17 (38.6) 16 (34.8)
Above modal 11 (25.0) 6 (13.0)
Birth order
3rd child or more 9 (20.5) 12 (27.3) 0.60
2nd child 19 (43.2) 20 (45.5)
1st child 16 (36.4) 12 (27.3)
Relationship status
Single 8 (17.8) 13 (28.9) 0.21
With partner 37 (87.2) 32 (71.1)

Oral health behaviours
Tooth brushing frequency
(Often) less than twice

a day
17 (37.8) 20 (45.5) 0.46

Always twice a day
or more

28 (62.2) 24 (54.5)

Age tooth brushing was started
Two years old or older 5 (11.1) 6 (14.3) 0.90
Between 1 and 2 years old 15 (33.3) 14 (33.3)
<1 year old 25 (55.6) 22 (52.4)
Parental involvement with tooth brushing
Never – sometimes 13 (32.5) 13 (30.2) 0.82
Often – always 27 (67.5) 30 (69.8)
Frequency of sugary foods between meals
Three times or more
per day

15 (33.3) 23 (52.3) 0.07

Twice or less per day 30 (66.7) 21 (47.7)
Frequency of sugary drinks between meals
Three times or more
per day

15 (33.3) 21 (47.7) 0.17

Twice or less per day 30 (66.7) 23 (52.3)

av²-test.
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The relationship of parental and family-related factors

with social class and ethnicity. Social class was

significantly associated with parental oral health-

related attributes and all SIT dimensions, except

discipline (Table 5). Parents of children from

higher social classes had a higher dental self-effi-

cacy and a more internal LoC. They also showed

higher levels of positive involvement and encour-

agement, better problem-solving and a better inter-

personal atmosphere during interactions with their

child, and they were less likely to show coercive

behaviours. The association between social

class and the APQ dimension involvement was

borderline significant. No significant associations

were found for social class with the APQ dimen-

sions positive parenting and discipline, nor with

family functioning.

Dutch parents had a more internal LoC

(32.7 � 5.8) compared to Moroccan parents

(29.0 � 7.4, P = 0.004) and compared to Turkish

parents (25.5 � 7.9, P < 0.001). All other parental

and family-related factors were not significantly

Table 3. Correlation matrix of parental oral health-related attributes, parenting practices and family functioning

Variables SE LoC APQ-1 APQ-2 APQ-3 SIT-1 SIT-2 SIT-3 SIT-4 SIT-5 SIT-6 GVL-1 GVL-2

SE –
LoC 0.41* –
APQ-1 0.24* 0.16 –
APQ-2 0.15 �0.12 0.48* –
APQ-4 �0.41* �0.07 0.04 �0.20 –
SIT-1 0.26* 0.33* 0.24* 0.13 �0.15 –
SIT-2 0.28* 0.44* 0.16 0.06 �0.19 0.48* –
SIT-3 0.32* 0.58* 0.23* 0.10 �0.07 0.345* 0.59* –
SIT-4 0.18 0.12 0.14 0.21* �0.31* 0.16 0.26* 0.47* –
SIT-6 �0.13 �0.05 �0.08 �0.13 0.26* �0.21 �0.59* �0.21* �0.40* –
SIT-7 0.17 0.46* 0.20 0.16 �0.09 0.23* 0.31* 0.60* 0.36* �0.07 –
GVL-1 0.31* 0.16 0.37* 0.26* �0.08 0.09 0.11 0.16 0.07 0.05 0.04 –
GVL-2 0.29* 0.11 0.30* 0.18 �0.17 0.12 0.21* 0.17 0.11 �0.05 0.07 0.38* –

SE, dental self-efficacy; LoC, dental health locus of control; APQ-1, APQ involvement; APQ-2, APQ positive parenting;
APQ-3, APQ-inconsistent discipline; SIT-1, SIT positive involvement; SIT-2, SIT encouragement; SIT-3, SIT problem-solv-
ing; SIT-4, SIT discipline; SIT-5, SIT coercion; SIT-6, SIT interpersonal atmosphere; GVL-1, GVL organization; GVL-2,
GVL social network.
Pearson correlation, *P < 0.05.

Table 4. Mean scores and standard deviations of parental oral health-related attributes, parenting practices and family
functioning between cases and controls

Variables

Controls (n = 46) Cases (n = 46)

PaMean � SD Range Mean � SD Range

Oral health-related attributes
Dental self-efficacy 35.2 � 5.8 22–45 34.4 � 4.8 24–45 0.49
Dental health locus of control 31.7 � 6.8 12–44 27.3 � 7.6 10–39 0.005
Parenting practices (APQ)
Involvement 41.5 � 4.8 27–50 40.7 � 4.0 31–48 0.37
Positive parenting 26.1 � 2.4 21–30 26.4 � 2.8 21–30 0.59
Inconsistent discipline 16.0 � 3.0 10–22 14.9 � 3.4 7–22 0.13
Parenting practices (SIT)
Positive involvement 51.5 � 4.5 41–59 49.2 � 4.8 39–59 0.03
Encouragement 78.7 � 8.0 62–92 73.7 � 8.7 59–87 0.007
Problem-solving 102.3 � 12.6 73–128 92.9 � 13.7 52–119 0.001
Discipline 122.0 � 4.9 104–125 121.3 � 6.9 95–125 0.59
Coercion 20.6 � 4.1 16–34 21.8 � 4.8 16–34 0.22
Interpersonal atmosphere 109.9 � 5.5 94–120 108.7 � 5.8 81–117 0.33
Family functioning
Organization 40.0 � 3.2 34–45 39.4 � 4.3 28–45 0.42
Social network 38.2 � 5.9 20–45 37.1 � 7.0 16–45 0.45

SIT, structured interaction tasks.
aIndependent samples t-test.
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different between Dutch, Moroccan and Turkish

parents (results not shown).

Discussion

This cross-sectional study found that parents’ den-

tal health LoC and observed parenting practices

were significantly associated with childhood den-

tal caries in a sample of 5- to 6-year-old children of

Dutch, Moroccan and Turkish origin. Parents of

caries-free children had a more internal LoC

regarding dental health and they were more likely

to show positive parenting practices in terms of

positive involvement, encouragement and prob-

lem-solving, compared to parents of children with

four or more decayed, missing or filled teeth.

Interestingly, several observed parenting prac-

tices (measured with the SIT) were significantly

associated with childhood dental caries, while sim-

ilar parenting practices measured through self-

report (with the APQ) were not. In line with this,

the observational ratings did not correlate strongly

with self-report ratings of parenting practices.

Findings from other dental health studies are

equivocal: one study reported strong differences in

observed parenting practices between children

with and without dental caries (21), while two

studies using self-report methods (the Parenting

Scale and the Authoritative Parenting Index) did

not find an association between parenting and chil-

dren’s oral health outcomes (16, 22). Thus, the

question is raised: Which findings are more valid?

The above-mentioned studies, including the pres-

ent study, used well-validated self-report family

measures with good psychometric properties. Still,

there is considerable discussion regarding the

advantages and disadvantages of using self-report

methods versus observational methods for parent-

ing assessment (28, 35). Self-report methods rely on

parents’ own beliefs and perceptions of their par-

enting behaviour. However, it is generally accepted

that these can be quite distinct from actual behav-

iours (36). Furthermore, there may be a tendency of

parents to answer questions about their parenting

in a socially desirable manner. Structured observa-

tional methods do not possess these limitations

and have the advantage that all participants receive

the exact same standardized instruction. However,

with observational ratings, there is a risk that

results may be biased by the interpretation of the

observer, yet this was limited in the present study,

because coders were blind to the child’s dental con-

dition and intercoder agreement was high.

Another issue with self-report parenting assess-

ment is that most parenting measures have been

developed for use in a clinical context, designed to

distinguish between ‘problem families’ and ‘non-

problem families’. Yet, in oral health research, the

majority of the participating families are normative

families that do not necessarily have clinical prob-

lems. Therefore, the self-report methods used in

oral health studies may not have been sensitive

enough to discriminate among parenting practices

Table 5. Mean scores and standard deviations of parental oral health-related attributes, parenting practices and family
functioning between children with lower, medium and higher educated mothers

Dimensions
Low (n = 39) Medium (n = 27) High (n = 25)

PaMean � SD Mean � SD Mean � SD

Oral health-related attributes
Dental self-efficacy 33.5 � 5.5 34.6 � 5.8 36.9 � 5.2 0.04
Dental health locus of control 24.8 � 7.7 32.0 � 4.8 34.2 � 5.1 <0.001
Parenting practices (APQ)
Involvement 39.9 � 3.7 41.6 � 5.2 42.4 � 4.2 0.06
Positive parenting 26.1 � 2.7 26.9 � 2.1 25.8 � 2.7 0.27
Inconsistent discipline 15.7 � 3.2 15.5 � 3.7 14.9 � 2.8 0.63
Parenting practices (SIT)
Positive involvement 48.7 � 4.8 50.4 � 4.2 52.6 � 4.6 0.006
Encouragement 71.2 � 8.3 78.0 � 6.9 81.3 � 7.4 <0.001
Problem-solving 90.3 � 13.0 100.2 � 11.5 104.9 � 13.1 <0.001
Discipline 120.6 � 7.1 122.7 � 4.5 122.1 � 5.5 0.36
Coercion 23.0 � 4.9 20.1 � 3.6 19.8 � 3.9 0.006
Interpersonal atmosphere 107.0 � 7.2 110.6 � 3.5 111.3 � 3.5 0.004
Family functioning
Organization 38.9 � 4.3 40.3 � 3.7 40.1 � 3.0 0.28
Social network 36.7 � 7.3 38.5 � 5.6 38.4 � 5.9 0.43

SIT, structured interaction tasks.
aOne-way ANOVA.
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within the normative range. The current study

demonstrated a significant and meaningful rela-

tionship between observed parenting practices and

childhood dental caries. This suggests that obser-

vational ratings are able to detect subtle nuances in

parenting practices that are relevant to caries

development. Thus, it seems that research into par-

enting behaviours in relation to oral health out-

comes may better rely on objective observational

methods, rather than self-report ratings.

Oral health behaviours likely play an important

mediating role in the relationship between parental

factors and children’s caries experience. The role of

parents is central in shaping children’s behaviours,

attitudes and social norms regarding oral health

(11). Their perceptions of LoC, or judgment about

their ability to control their child’s dental health,

can be an important argument for why they engage

in oral health-promoting behaviours for their chil-

dren. Parenting practices provide the context in

which parents’ intended oral health-promoting

behaviours are delivered and interpreted by the

child. For example, positive parenting practices

may directly enhance children’s uptake of healthy

habits through modelling and reinforcing proper

behaviours (e.g. with rewards or praising words)

(37), and through monitoring and controlling chil-

dren’s dietary intake and oral hygiene habits. Fur-

thermore, it has been shown that behavioural

directions are most accepted by the child when the

parent displays moderate levels of strictness and

when the child experiences greater involvement or

warmth from the parent (38, 39). On the other hand,

ineffective parenting (characterized by highly

demanding disciplining practices and low levels of

positive interaction) has been associated with a

higher degree of resistance and noncompliance in

children (40, 41), which may have similar effects on

children’s compliance with oral health behaviours.

Ineffective parenting has also been related to an

unhealthy diet and childhood obesity, including

higher caloric intake, lower fruit and vegetable con-

sumption and lower frequency of eating breakfast

(38, 42–45). Our findings of lower levels of positive

involvement, encouragement and problem-solving

in children with dental caries, compared to caries-

free children, suggest that ineffective parenting also

affects children’s dental health.

There is clear evidence for a socioeconomic gra-

dient in childhood dental caries, yet the underlying

mechanisms that account for the strong relation-

ship between social class and children’s caries

experience are not fully understood. It is plausible

that parenting and family factors are partially

responsible for socioeconomic inequalities in chil-

dren’s dental health, as parenting and family fac-

tors are known to be socially patterned (46, 47).

The current study confirmed an association

between parental and family-related factors and

socioeconomic status; being from a lower social

class increased the likelihood of having parents

with less favourable oral health-related attributes

and parenting practices. These, in turn, were asso-

ciated with an increased risk of dental caries in

children, which supports the potential mediating

role of parents’ oral health-related attributes and

parenting practices in the relationship between

socioeconomic conditions and childhood dental

caries. The mediating role of family factors has

been conceptualized in a theoretical model by

Fisher-Owens et al. (48) and empirically tested in a

structural path model (49). This model implies that

social conditions indirectly influence children’s

oral health behaviours and subsequently children’s

caries experience through an impact on interre-

lated parental and family factors. Parents’ LoC was

significantly more external in parents of Moroccan

and Turkish backgrounds, compared to Dutch

backgrounds, which could contribute to the expla-

nation of ethnic variation in children’s caries expe-

rience. However, whether this factor plays a

mediating role in ethnic inequalities in children’s

dental health, in addition to other explanatory vari-

ables, including SES, should be further investi-

gated in a sufficiently large sample using structural

equation modelling.

One of the evident strengths of this study was

the use of reliable and valid instruments to mea-

sure parental and family-related factors. The

instruments had good psychometric properties,

and they derive strength from their basis in theo-

retical models. A novel approach was that both

observational and self-report methods were used,

providing multiple perspectives of the family. Fur-

thermore, this study included a unique study sam-

ple with a large proportion of children from lower

social class and from Moroccan and Turkish origin,

which are difficult groups to recruit for research

purposes. However, some potential limitations

should be taken into account. Limitations include

the relatively small sample size of the subgroups

and the limited generalizability. Children from a

general dental practice and children whose parents

do not speak the Dutch language were not

included, and the nonresponse rate was relatively

high. Nevertheless, the current study sample was
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appropriate for testing the hypotheses, and the

number of included participants was sufficient to

detect statistically significant differences with an

effect size d = 0.45, a power of 0.80 and a signifi-

cance level of a = 0.05. Notably, there were no sig-

nificant differences in social class between caries-

free children and children with dental decay. The

absence of an expected difference in caries level in

relation to social class could perhaps be attributed

to selection bias and the fact that children with and

without dental caries were recruited from the same

patient population of the paediatric dental care

centre. In addition, no conclusions on temporal

and causal associations of variables can be

deduced from this cross-sectional study. Despite

evidence for temporal stability of parenting and

family functioning (50, 51), life events and transi-

tions that occur in the family may affect parental

and family-related factors over time. Prospective,

longitudinal studies are therefore needed to inves-

tigate the role of parental and family-related fac-

tors in the initiation of children’s oral health

behaviours and the development of childhood den-

tal caries over the years. Such an approach will also

allow in-depth examination of the mediating or

moderating effects of these family factors on socio-

economic inequalities in childhood dental caries.

In conclusion, parents’ internal belief of their

ability to control their child’s dental health and

observed positive parenting practices on the

dimensions of positive involvement, encourage-

ment and problem-solving were important indica-

tors of dental health in children of Dutch,

Moroccan and Turkish origin. Findings of this

study indicate that these parental factors are poten-

tial mediators of socioeconomic inequalities in chil-

dren’s dental health. The important influence of

parents on childhood dental caries supports the

design of health promotion strategies that inter-

vene at this level to further reduce caries levels in

children, especially in those at higher risk.
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