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Abstract. 

 
This study aims to investigate the social gradient in the reported oral health-related behaviour 

and oral health status of preschool children. Participants were 1,057 children born between 

October 2003 and July 2004 in Flanders, Belgium. Oral health examinations were performed by 

trained dentists when the children were three and five years old (respectively in 2007 and 2009); 

data on dietary habits, oral hygiene habits and dental attendance of the children were obtained 

through structured questionnaires completed by the parents. Maternal educational level, 

measured in four categories, was used as a proxy of socio-economic status. Logistic and ordinal 

regressions showed a social gradient for the oral health-related behaviours: a lower educational 

level of the mother was related to a higher consumption of sugared drinks between meals and to 

a lower brushing frequency and dental attendance of the child. Children from low-educated 

mothers also had seven times more chance to present with caries experience than children from 

mothers with a bachelor degree. Contrary to the expectations, there was a deviation from the 

gradient in three-year-olds from the highest educational group showing an increased risk for 

caries experience (OR=3.84, 95% CI=1.08-13.65). Conclusion. Already in very young children, 

a graded relationship is observed between socio-economic position, oral health and related 

behaviours. The results suggest that different approaches are required to promote oral health 

during early childhood depending on the mother’s educational background. As children from the 

highest social group also have an increased caries risk, specific techniques may be needed. 
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Health inequalities are widely present in society, with individuals from lower socio-economic 

backgrounds generally presenting with higher prevalence of poor health [36]. These social 

differences have also been observed on the field of oral health. A higher prevalence of caries 

experience has been observed among children who were raised in deprived communities or 

whose parents had a lower educational level or an immigrant background [3, 4, 22, 28, 31, 37].  

In most studies investigating the health effects of social differences, comparisons are made 

between individuals from socio-economically disadvantaged or advantaged areas or with a high 

or low educational level. As the poorest groups also have the poorest health, actions are 

generally targeted towards the most deprived groups to improve their living conditions and 

health. However, the WHO Commission on Social Determinants of Health recently argued that 

this approach does not capture the full extent of inequalities in health [5]. Indeed, there is a 

graded relationship between the socio-economic characteristics of an individual and his health. 

Taking this social gradient into account means placing the focus on the whole society, as well as 

maintaining specific attention to the poorest. Some evidence on the existence of this social 

gradient in relation to oral health has been provided for working-age and older adults [30]. In 

contrast, the existence of a social gradient in the oral health of (preschool) children has only been 

investigated in a handful of studies, revealing a linear relationship in the prevalence of caries in 

young children as related to the socio-economic position of the parents or the level of deprivation 

[13, 17, 28]. As oral health in childhood is a major predictor of adult oral health [15, 18, 29], it is 

important to investigate this in more detail. 

Whereas social class has been found to be the most important predictor of caries experience [9], 

behavioural factors may well function as a mediator between social disparities and health 

outcomes. In preschool children, parents carry the responsibility to organise preventive oral 

health behaviours (e.g. teaching the child to brush his or her teeth, scheduling dental visits or 
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offering healthy in-between snacks and drinks) [6, 10]. In Belgium, the Superior Health Council 

advises parents to brush their children’s teeth twice a day using a fluoridated tooth paste as soon 

as the first tooth emerges [11].  
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Research indicates that compared to non-deprived peers, children living in deprived families are 

more likely to begin brushing later in life and less frequently and to attend the dentist only 

symptomatically. In addition, their parents also tend to give sugared snacks and drinks before 

bedtime [8, 23, 28]. However, no studies exist to date that have investigated whether a social 

gradient exists in reported oral health-related behaviours of (preschool) children.  

To address this gap in research, the present study aimed to fully explore whether a social 

gradient is present in the oral health status of preschool children as well as in their reported oral 

health related behaviour.  

 

Method 

Participants in this study were 1057 children born between October 2003 and July 2004 in two 

geographical regions of Flanders (Belgium). All subjects served as controls in an oral health 

promotion project called ‘Smile for Life’ (Tandje de Voorste) [6]. The project was embedded in 

the framework of the “well-baby clinics”, where preventive health care and educational guidance 

are provided for children in the first three years of life. As this service is free of charge, parents 

from all social backgrounds are reached. The coverage is high, up to 90% of the birth cohort, so 

the sample is highly representative for this target group. The parents received oral health 

education on two occasions: (1) when the child was six months old, the advice was given to start 

tooth brushing and (2) at the age of two years, parents were advised to take the child for a dental 

examination.  

Parents of all children born during the recruitment period were informed about the project during 

the first home visit and parental informed consent was obtained. Reasons for exclusion were: 
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insufficient language skills of the parents to complete a Dutch questionnaire, a serious illness 

with potential impact on the child’s oral health, premature birth (< gestational week 37), the 

parents made no use of the well-baby care or moved out of the region shortly after birth. In case 

of twins, only the child whose name was alphabetically ranked first was adopted in the study 

sample. An overview of the number of in- and excluded children is presented in Figure 1.  
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Oral health examinations were performed at age 3 (2007) and at age 5 (2009) and were carried 

out in the kindergartens by trained dentists. Data were obtained on plaque accumulation and 

caries experience. The presence of visible plaque accumulation on the children’s teeth was 

recorded as it has been identified as an important risk factor for developing caries [2, 16]. Visible 

caries experience, hereafter referred to as ‘caries’, was calculated for each child; a record was 

made of untreated and treated (filled) teeth as well as teeth that were removed due to caries 

experience  and expressed using the dmft index. For a detailed description of the procedures the 

reader is referred to Declerck et al.[16]. Data on behaviours were obtained at the same ages 

through structured and validated questionnaires, distributed through the kindergarten teachers 

and completed by the parents [33]. The questionnaires measured reported dietary habits (DH), 

oral hygiene habits (OH) and dental attendance (DA). For DH, the frequency of ‘consumption of 

sugared in-between drinks’ by the child had been identified as one of the most important 

predictors of caries development in a previous study [6]. Answers were reported on a Likert-

scale with 5 categories ranging from ‘never’ to ‘more than once a day’. OH was measured by 

investigating the reported frequency of tooth brushing of the child (with answers on a 4 point 

scale ranging from ‘never’ to ‘twice a day or more’). DA was measured by asking when the child 

was last seen by a dentist, with answers on a 4-point scale ranging from ‘never’ to ‘six months 

ago or less’. 

Socio-economic status was assessed using the maternal educational level, which is considered a 

good proxy [6, 24]. Shortly after birth during the first home visit the nurses of the well-baby 
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clinic recorded the highest educational level the mother had achieved.  The answers were 

recoded into four categories: (1) primary -, lower secondary education or special education; (2) 

higher secondary education; (3) college (bachelor level) or (4) university (master level).  

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

The study protocol received ethical approval from the Medical Ethics Committee of the KU 

Leuven, Belgium. 

SPSS Statistics version 17 was used for data exploration and statistical analyses. The data on 

plaque accumulation and caries experience were recoded into binary variables. Descriptive 

statistics and cross-tabs were calculated to investigate the relationship between oral health and 

maternal educational level. Next, the data were analysed with simple logistic regression analyses. 

Maternal educational level was inserted as a categorical predictor with four categories. The 

largest group was indicated as the reference category, which were the mothers who completed 

college (i.e. bachelor level).  

The behavioural data were evaluated with cross-tabulations and ordinal regressions (PLUM). 

Again, educational level was inserted as a categorical predictor, with four categories and college 

group as the reference category. Odds ratios and their 95% confidence intervals were calculated. 

The proportional odds model was applied, which means that it was assumed that the cumulative 

odds ratio for any two values of the covariates was constant across response categories. This 

assumption was tested using a test for parallel lines. The probability of having (at least) a score 

versus all lower scores was considered. For example, the coefficients describing the relationship 

between brushing twice a day versus less were the same as the coefficients describing the 

relationship between brushing at least once a day versus less, etc. 

 

Results 

Fifty-one percent of the participating children were boys. In most cases the questionnaires were 

completed by the mothers (93%); the age of the parent who completed the questionnaire at birth 
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ranged from 16 to 54 years, with a mean age of 30 (+/- 4.5) years. In total, 133 (13%) of the 

mothers had completed university education and another 436 (41%) attained a college degree, 

which means that more than half of the participants was highly educated. In total, 387 mothers 

(37%) finished secondary education and 59 mothers (6%) finished primary and/or lower 

secondary education. Data on educational level were missing for 42 mothers (4%).  
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Figure 1 presents the retrieval- and response rates throughout the study. Lack of identification of 

the kindergarten of the child or refusal of the school to collaborate were the major reasons for 

missing data at age three (34% of the original cohort) as well as at age five (27%). When 

children were retrieved at school, the majority of the parents completed the questionnaire (84% 

at age three and 91% at age five years) and respectively 89% and 96% of the children were 

examined. Therefore most of the missing data could be categorized as ‘missing at random’.  

 

Caries was observed in 31 (5%) children at age three and in 179 (24%) at age five years. 

However, the proportion of children presenting with caries at age three years varied considerably 

according to maternal education, ranging from less than 2% for children of mothers at college 

level to 12% for their peers with mothers at primary or lower secondary education level (Table 

1). Compared to the reference group of mothers who had graduated from college, the children 

from the two lower educational groups had significantly higher odds for presenting with caries. 

Contrary to expectations, children whose mothers had a university degree also showed a 

significantly higher risk. At age five years, similar yet less pronounced results were observed, 

with only significantly higher odds for children whose mothers finished higher secondary 

education.  

At the age of three, an increased odds of presenting with visible plaque accumulation was 

observed in children from the two lowest educational groups, but also in the highest group. 
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These differences were however not significant. At age five, a clear social gradient was present, 

but no significant differences were observed according to maternal educational level.   
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Analyses on the oral health-related behaviours indicated that at age three the majority of children 

consumed sugared drinks between the meals once a day or more, especially in the lowest groups 

(Table 2); at age five years, a social gradient was observed (Table 2). Expressed as the odds of 

giving the children sugared in-between drinks more often versus less,  children whose mothers 

had followed higher secondary education (at age three and five years), or who had only followed 

primary education (at age five years only), scored less favourable (Table 3). 

Brushing less than daily was more frequently reported by low-educated mothers compared to the 

reference group (Table 2). At both ages, in terms of the odds to brush the teeth more frequently 

versus less, significant differences were observed between the reference group and mothers from 

the two lower groups. Mothers from the highest educational group also performed worse than the 

reference group, although these differences were not significant   (Table 3).  

A social gradient was also observed for dental attendance: a higher educational degree of the 

mother was related to a higher proportion of children having visited the dentist within six months 

before the study took place. A very high proportion of parents from the lowest educational 

category admitted that they had not yet visited the dentist with their three year old child (Table 

2). For mothers who had only followed primary or secondary school, the odds of having visited 

the dentist within six months before the survey were significantly lower than those of the 

reference group both at age three and five (Table 3).  

 

Discussion 

This study reveals the presence of a social gradient in the reported oral-health related behaviours 

and oral health status of preschool children.  
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Firstly, the results indicate that plaque accumulation and caries were observed more frequently in 

groups with a lower socio-economic status, and that mothers with a low educational level tended 

to provide more sugared in-between drinks to their children, to brush their children’s teeth less 

frequently, and to delay visiting the dentist with the child. This is in line with previous research, 

where lower versus higher social groups were compared [4, 8, 23, 35].  

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

Secondly in addition to a difference between high and low educated groups, we also observed a 

social gradient for caries in five-year-olds, which confirms the results of previous studies that 

investigated this subject [13, 17, 28]. This social gradient was also observed for the oral health-

related behaviours, as maternal educational level was positively related with the tendency to 

avoid the consumption of in-between drinks, with brushing frequency and with visiting the 

dentist regularly. The daily consumption of sugared in-between drinks needs additional attention, 

as our study indicates that it is offered to the majority of children at least once a day. Consuming 

sugared drinks between meals has been identified as an important risk factor for caries and for 

dental erosion (if they have a low pH)  in young children [1, 7, 12]. Also, the majority of three-

year olds have not yet visited the dentist, especially in the lowest education groups. Many 

parents only take their children to the dentist when problems arise. As attending preventive visits 

is related to a reduced caries risk, preventive campaigns could motivate the parents to take their 

preschool children to see a dentist [14].  

 

It must be noted that the our findings also revealed a diversion of the social gradient for caries at 

age three years and for tooth brushing at ages three and five. Children whose mother had 

graduated from university had significantly more caries and reportedly brushed less frequently 

than their peers whose mother had obtained a college degree. Similar findings were reported 

earlier in Flanders regarding the vaccination coverage of adolescents: children of parents with a 

higher educational degree showed a better vaccination coverage, except for those whose parents 
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have a university degree [34]. Further analyses indicate that this can not be attributed to 

differences in mean attendance level of consultations at the well-baby clinics between parents 

with a college and parents with a university degree. It could be hypothesized that mothers with 

the highest education have less time to spend with their children due to higher work loads, more 

often enlist the support of (lower-educated) nannies or attach less importance to the preventive 

messages they receive. Qualitative research could contribute to further explore the underlying 

mechanisms.  
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This study clearly demonstrates the presence of a social gradient in oral health, already in very 

young children. As oral pathology in early childhood is highly predictive of oral health problems 

later in life, interventions should start shortly after birth or even during pregnancy. Sufficient 

emphasis should be placed on the lowest social groups who clearly have the poorest oral health 

and oral health behaviour, but action is also needed towards the middle group, as there is still 

room for improving their oral health. Our research even indicates that extra attention might also 

benefit the highest educated parents and their families. 

Because the social gradient was also noticed in the reported oral health-related behaviours of the 

children, the role of behaviour as a mediating factor should be considered: the socio-economic 

status of the parents might be directly related to the oral health status of the child, or indirectly 

through mediation of behavioural factors.  It is possible that differences in the oral health-related 

behaviours partly explain the socio-economic inequalities in oral health. It was suggested that 

people from low socio-economic backgrounds were more likely to engage in unhealthy 

behaviour, and lack the individual skills and necessary economic or educational resources to 

respond promptly to health promotion initiatives [19, 25, 26]. As a result, individual health 

education approaches might actually widen the health gap between the rich and the poor as only 

those who have the time, money and education to make use of health information (the higher 

 10



social classes) make appropriate changes to their behaviour[19]. Future interventions should 

therefore use tailored education. Targeted interventions should be developed, adapted to the 

differential needs of parents of lower socio-economic status as well as the higher social groups. 

On an individual level, these interventions should aim to improve behaviours and the 

behavioural determinants of parents of young children [27, 32]. Skills training sessions and 

making use of feedback might be appropriate techniques [21].  Additionally, these interventions 

should aim to include the broader environment in which the families live, and tackle the social, 

political and environmental determinants underlying the inequalities in oral health, for example 

by evoking policy changes [20].  
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It is fair also to consider some limitations of the study. Firstly, only maternal educational level 

was used as a measure of socio-economic status. Although the educational level of the mother is 

considered a good proxy for socio-economic status [24], it could be interesting to include other 

indicators of social inequality, such as income, occupation etc. However, within the scope of the 

present study, it was not feasible to collect data on these parameters.  

Secondly, 16% of the families who did not meet the inclusion criteria were excluded because the 

parents’ understanding of the Dutch language was not sufficient to complete the questionnaires. 

Often these families had an immigrant background. In future work, the questionnaires should be 

translated and validated for other languages to evaluate the generalization of the results among 

non-Dutch speaking parents. Alternative solutions could be to use face to face interviews instead 

of written questionnaires.  

It must be mentioned that only 66% of parents could be retrieved at age three, leading to a large 

number of missing data. To our opinion, the effect of non-responders on the outcomes remains 

small, as most of the missing data could be categorized as missing at random. Of all parents 
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retrieved, 84% completed the questionnaire at age three, which can be considered a high 

response rate. At age five, this number even amounts 91%.  

 

In conclusion, already in preschool children a social gradient was observed: the higher the 

educational level of the mother, the better the oral health of the child and the more desirable the 

reported behaviours. Extra attention is however needed for the highest educated mothers, 

especially in the first three years after childbirth, as their children tend to deviate from the 

gradient and present with increased caries experience. The results of this study can be used when 

planning and implementing future interventions to reduce inequalities in oral health.  
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Table 1: Logistic regression on caries experience and visible plaque accumulation in children at age three and five by educational level of the mother 
Age 3 yr  Age 5 yr Oral health Educational level 

N % OR CI  N %  OR CI 
Primary / LS ed. 25 12.0 7.34 1.64-32.74**  32 31.3 1.78 0.80-3.93 
Higher sec. ed 231 7.4 4.27 1.55-11.77**  271 28.0 1.52 1.04-2.22* 
College (ref) 274 1.8 1.00 -  329 20.4 1.00 - 
University 75 6.7 3.84 1.08-13.65*  86 20.9 1.04 0.58-1.86 

Caries experience 

Total N in analyses 605     718    
Primary / LS ed. 25 48.0 1.60 0.70-3.63  32 71.9 1.96 0.88-4.38 
Higher sec. ed 231 43.7 1.34 0.94-1.92  271 62.7 1.29 0.93-1.80 
College (ref) 273 36.6 1.00 -  329 56.5 1.00 - 
University  75 44.0 1.36 0.81-2.28  86 48.8 0.73 0.46-1.18 

Visible plaque 
accumulation 

Total N in analyses 604     718    
Significant results are indicated in bold. * p<0.05, ** p<0.01, *** p<0.001  
‘Primary/ LS ed’ = Primary or lower secondary education; ‘Higher sec. ed.’ = Higher secondary education; ‘College’ = Higher education, bachelor level; ‘Univ’ = University, Master level  
N = number of participants included in the analyses, % = proportion of children presenting with oral health problems, OR = Odds Ratio, CI = Confidence Interval, Ref = Reference group 
Analyses performed on all children who received an oral examination, except if educational level of the mother was unknown: N=19 at age 3yr, N=21 at age 5yr 
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Table 2. Percentage of mothers who report to perform the behaviour at children’s age three and five by maternal educational level  
Age 3 yr  Age 5 yr Behaviour  

Low ed. Higher sec. ed. College Univ.  Low ed. Higher sec. ed. College Univ. 
Consumption of in-between sugared drinks          
 Less than once a week 7.7 11.2 19.6 26.1  10.7 13.3 21.4 19.5 
 At least once a week 19.2 18.0 24.9 26.1  21.4 21.7 27.0 27.3 
 Once a day 42.3 27.7 30.2 26.1  21.4 32.1 29.2 35.1 
 More than once a day 30.8 43.2 25.3 21.7  46.4 32.9 22.4 18.2 
Brushing frequency          
 Less than daily 26.9 13.6 7.5 11.6  10.7 8.8 3.7 5.3 
 Once a day 50.0 58.7 59.2 66.7  60.7 53.0 48.1 54.7 
 Twice a day or more 23.1 27.7 33.2 21.7  28.6 38.2 48.1 40.0 
Last visit to the dentist          
 Not yet been 92.3 67.8 55.1 58.0  46.4 27.9 16.1 14.3 
 More than a year ago 0 3.4 3.4 1.4  14.3 6.8 10.8 9.1 
 More than six months ago 3.8 6.3 13.7 10.1  14.3 21.5 22.3 16.9 
 Less than six months ago 3.8 22.6 27.8 30.4  25.0 43.8 50.8 59.7 
 ‘Low ed’ = Primary or lower secondary education; ‘Higher sec. ed.’ = Higher secondary education; ‘College’ = Higher education, bachelor level; ‘Univ’ = University, master level  
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Table 3. Ordinal regression on reported oral health-related behaviours defined by maternal educational level 
Age 3 yr  Age 5 yr Behaviour Educational level 

N OR 95% CI  N OR 95% CI 
Primary ed. / LSE 26 1.70 0.82-3.54  28 2.60 1.28-5.28** 
Higher sec. ed. 206 2.10 1.50-2.93***  249 1.75 1.29-2.36*** 
College (ref.) 265 1.00 -  322 1.00 - 
University  69 0.74 0.46-1.20  77 0.99 0.64-1.55 

Consumption of in-between sugared drinks 

Total N in analyses 566    676   
Primary ed. / LSE 26 0.38 0.17-0.85*  28 0.42 0.19-0.91* 
Higher sec. ed. 206 0.70 0.48-1.00*  251 0.63 0.45-0.87** 
College (ref.) 265 1.00 -  322 1.00 - 
University  69 0.60 0.35-1.02  75 0.72 0.44-1.18 

Brushing frequency 

Total N in analyses 566    676   
Primary ed. / LSE 26 0.11 0.02-0.46**  28 0.27 0.13-0.55*** 
Higher sec. ed. 208 0.62 0.43-0.90*  251 0.69 0.51-0.93* 
College (ref.) 263 1.00 -  323 1.00 - 
University  69 0.97 0.58-1.63  77 1.35 0.83-2.19 

Last visit to the dentist 
 

Total N in analyses 566    679   
Significant results are indicated in bold. * p<0.05, ** p<0.01, *** p<0.001  
LSE = Lower secondary education, Higher Sec. Ed = Higher secondary education; N = number of participants included in the analyses; OR = Odds Ratio, CI = Confidence Interval, Ref = 
Reference group 
The proportional odds model was applied to calculate the odds ratios. 
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Figures 

Figure 1: Number of children included and excluded in the study, retrieval rates at ages three and 

five years and response rates of the retrieved children 

 

 

 

 22


