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Abstract
Objective: Dental caries is the most common chronic disease of childhood and largely preventable with good oral hygiene 

practices. Identifying the multiple, contextual risk factors that contribute to decay is important to inform public health interventions. 
This study aimed to investigate associations between developing childhood caries and socio-demographic and parental factors. It 
also evaluated the suitability and impact of a dental public health intervention on improving parental oral health knowledge.

Methods: This was a pre/post single cohort interventional study (assessing the brief dental intervention (BDI) and its effect 
on knowledge) carried out over 12 months. Parents of children under ten years referred to as pediatric dental outpatients were 
recruited. Questionnaires (pre- & post-intervention) were administered to assess caregiver’s oral health knowledge/practice; after 
a subset of study participants received a BDI. Data were analyzed using SPSS, p-value and confidence interval were set at <0.05 and 
95% respectively.

Result: The onset of tooth-brushing after one year of age increased odds of caries by 3.07 (95%CI 1.46-6.49). First dental 
appointment after age two, increased caries by four times (95%CI 2.06-7.81). Low maternal education increased the risk for caries 
[p=0.004]. The BDI led to a significant observed difference in pre- and post-intervention parental oral health knowledge [p<0.0001 
across all variables].

Conclusion: Multiple socio-demographic factors are associated with developing caries including ethnicity, level of maternal 
education, timing of onset of tooth-brushing and first dental visit. Brief dental interventions show significant potential to improve 
parental knowledge of oral health. 
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Introduction
Dental caries in childhood (DCC) though preventable, 

constitutes one of the leading childhood diseases worldwide with  
significant, long-lasting impact on the child, family and community. 
Dental decay is the leading cause for hospital admission of children 
aged 5-9 years, and almost a quarter of under 5-year-olds in  

 
England suffer from some form of dental decay [1]. Contemporary 
perspectives in pediatric dental health describe an increasing 
awareness of the complex interplay of genetic, social and economic 
factors in the causal pathway of DCC [2]. Parental supervision of 
dental hygiene is instrumental in supporting good, early oral habits 
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in children. Several factors including parental attitudes, belief 
and knowledge influence their capacity to support appropriate 
childhood dental practices. Dental visits, school education 
programs, health visiting and primary and secondary care services 
all present multiple opportunities for oral health promotion 
messages to be delivered during early childhood years. However, 
inconsistency, suboptimal and poor delivery of public health 
messages can lead to poor parental oral health knowledge, and 
this has shown to be strongly associated with DCC in England [3,4]. 
Brief interventions, involving structured, evidence-based dialogue 
between healthcare providers and patients, has been employed 
in multiple public health settings to motivate positive behavioral 
change [5]. However, their impact on oral child health has not 
been fully established and this has contributed to inconsistencies 
in the use of brief dental interventions (BDI) and their delivery 
in pediatric dental health [6,7]. To date, a number of oral health 
interventions involving parental education have been performed 
in the United Kingdom with varying results on parental oral health 
knowledge and dental practices [8-10]. This observational study 
sought to investigate the risk factors that contribute to DCC and 
the impact of a brief dental intervention to improve parental oral 
heath knowledge. Brief public health interventions that reinforce 
good oral health practices over multiple episodes of care may be 
an effective strategy to address the preventable risk factors that 
contribute to dental decay in childhood.

Methodology
Study area and population

This pilot observational study was undertaken at Chelsea and 
Westminster Hospital, a large teaching hospital in North West 
London, United Kingdom. It was an observational cross-sectional 
(assessing risk factors), and a pre/post single cohort interventional 
study (assessing the BDI and its effect on knowledge). Parents of 
children aged under 10 years who were referred to the pediatric 
dental outpatients were invited to participate in the study.

Study protocol 
Study investigators who were either medical or dental 

professionals and had completed additionally two-day online 
training on primary dental care, developed the ‘Big Bites and Pearly 
Whites’ (BBPW) protocol, made up of pre- and post-intervention 
questionnaires assessing parental dental health knowledge and a 
10-15-minute BDI that provided parents/caregivers with evidence-
based verbal and written information about caring for children’s 
teeth. Ethics approval was granted by the Chelsea and Westminster 
local research committee, and the NHS Health Research Authority. 
From February 2018 to February 2019, the parents/caregivers 

of children under 10 years who presented to the pediatric dental 
out-patients department were consecutively approached by the 
researchers, during the clinic appointments. The study objectives, 
procedures, risks and benefits (tertiary prevention of caries in 
index child and/or possible prevention in younger siblings) were 
discussed with them after which written consent, were obtained 
from those who voluntarily accepted to be part of the study. They 
subsequently completed a 40-point pre-intervention questionnaire 
which collected anonymous demographic data and assessed each 
caregiver’s oral health literacy. Subsequently, a cohort of participants 
(178) chosen via systematic sampling (every 3rd parent of child 
referred to the Paediatric dental outpatient) was allocated to receive 
the BDI from one of the study investigators. The BBPW intervention 
advised caregivers on three key aspects of childhood dental health 
including the importance of early and regular visits to the dentist, 
twice daily tooth-brushing with fluoride toothpaste, and dietary 
recommendations to reduce total sugar intake. Participants that 
had received the BDI were asked to complete a post-intervention 
questionnaire assessing their retained oral health knowledge and 
overall experience and suitability of the intervention in practice.

Data analysis
The data collected was characterised using descriptive 

statistics. While categorical variables were summarized using 
frequencies/proportions, means and standard deviation were 
used for the numerical variables. The Fisher’s exact and Chi-square 
tests were used to evaluate relationships between caries and 
sociodemographic risk factors, parental oral health knowledge and 
practice. Significance testing involving paired categorical variables 
was done using Mc-Nemar’s test. Logistic regression was used 
to estimate the odds ratio (OR), 95% confidence intervals and 
p-values.

Result
In total, 295 parents and caregivers of children referred to the 

pediatric dental outpatients were recruited to this study. Of them, 
241 or 82% of study participants had children who were referred 
for dental caries, with the remaining reasons for referral shown in 
Figure 1. The mean age of the child was 5.86 years, with a male 
to female ratio of 1.3:1. Table 1 shows the sociodemographic 
distribution of the participants. Two hundred (68%) of the 
caregivers were employed, while 49.8% (n=147) of the children 
seen had mothers achieving tertiary level education. Among the 
participants, 55 (40.3%) and 100 (22.3%) of their children had 
siblings with previous history of caries and tooth extractions 
respectively. Most mothers [n=211 (71.5%)] self-reported to have 
dental caries.
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Figure 1: Participants reason for attending the pediatric dental clinic.

Oral health knowledge and practice of parents/
caregivers 

282 (95.6%) participants knew children’s teeth should be 
brushed twice daily, 164 (55.5%) reported that the duration of 
tooth-brushing should be two minutes. 232 (78.6%) of study 

participants did not know the recommended fluoride content of 
their children’s toothpaste (Table 2). Regarding parental dental 
practices (Table 3), only 38.6% (n= 114) started to brush their 
children’s teeth before the child’s first year and 30.5% (n=90).

Table 1: Sociodemographic profile of the children referred to the paediatric dental clinic.

Variable Number (%)

Age

Mean age in years 5.86 (SD=2.06)

Sex b 

Male 168 (56.9)

Female 127 (42.8) 

Ethnicity b 

White/White British 122 (41.4)

Black/African/Caribbean/Black British 46 (15.6) 

Asian/Asian British 94 (31.6) 

Mixed/Multiple Ethnic group 15 (5.1) 

Others 17 (5.8) 

Number of Siblings c 

No sibling 57 (19.3) 

1 sibling 101(34.2) 

2 siblings 76 (25.9) 

>2siblings 61(20.7) 
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Maternal Education a 

Primary 18 (6.1)

Secondary 123 (41.7)

Tertiary 147 (49.8)

Unspecified 5 (1.7) 

Caregiver’s Employment Status b 

Employed 200 (68)

Unemployed 94 (32)

Single Parenthood c 56 (19%)

Smokers in the household b 47 (15.9)

Presence of caries in other children e 100 (40.3) 

Tooth extraction in other children d 55 (22.3)

Presence of maternal caries b 211 (71.5)

n a =293; n b =294; n c = 295; n d = 247; n e =248, SD- standard deviation

Table 2: Oral health knowledge of parents/caregivers attending the paediatric dental clinic.

Variables Frequencies (%)

Frequency of daily tooth-brushing

Once 10 (3.4)

Twice 282 (95.6)

Sometimes 2 (0.7)

Don’t know 1 (0.3)

Duration of tooth-brushing

30 seconds 27 (9.2)

One minutes 92 (31.2)

Two minutes 164 (55.6)

Don’t know 12 (4.1)

 Fluoride content of toothpaste 63 (21.4)

 NHS dental care is free for children <18 years 290 (98.3)

Table 3: Parental practices for children’s dental care.

Variables Frequencies (%)

Frequency of daily tooth-brushing

Once 62 (21.0)

Twice 224 (75.9)

Sometimes 9 (3.1)

Caregivers’ help in brushing

No 49 (16.6)

Yes 180 (61.0)

Sometimes 66 (22.4)

Use of fluoride toothpaste 265 (89.8)

Age at onset of tooth-brushing

When their teeth first erupted (6-12months) 114 (38.6)

1-2 years 95 (32.2)

http://dx.doi.org/10.32474/MADOHC.2022.05.000221
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2-5 years 80 (27.1)

5-9 years 5 (1.7)

Frequency of toothbrush change

0-3 monthly 176 (59.7)

3-6 monthly 111 (37.6)

6-12 monthly 4 (1.4)

12-24 monthly 1 (0.3)

Don’t know 2 (0.7)

Age at first dental visit

0-2 years 90 (30.5)

2-5 years 170 (57.6)

5-9 years 25 (8.5)

Don’t remember 6 (2.0)

Frequency of dental visits

0-6 monthly 236 (80.0)

6-12 monthly 49 (16.6)

12-24 monthly 5 (1.7)

>2 yearly 1 (0.3)

Last dental visit

0-6 months ago 278 (94.2)

6-12 months ago 10 (3.4)

12-24 months ago 2 (0.7)

>2 years ago 1 (0.3)

Method of feeding

Breast-fed 124 (42.0)

Bottle-fed 84 (28.5)

Mixed feeding 79 (26.8)

Don’t know 6 (2.0)

Association between caries and socio-demographic 
factors 

There was significant association between caries and ethnicity, 
being Asian/Asian British (AAB) increased the odds of having 

caries by approximately four times [OR (95%CI) = 3.50 (1.45-8.43)] 
compared to their WWB counterparts. Likewise, low maternal 
education, not having caries and tooth extractions in other children 
significantly increased developing caries [p-value = 0.004; 0.002; 
and 0.008 respectively] (Table 4).

Table 4: Association between caries and sociodemographic risk factors.

Variables

Dental caries

Significance Test OR (95% CI)

No Yes p-value  

Gender 

Female 18 (6.1%) 108 (36.7%) 0.415  

Male 31 (10.5%) 137 (46.4%)   

Ethnicity 

White/White British 27 (9.2%) 95 (32.3%)  1

Black British/African/Caribbean 8 (2.7%) 38 (12.9%) 0.013* 1.34 (0.56-3.20)

Asian/Asian British 7 (2.4%)  87 (29.6%)  3.50 (1.45-8.43)
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Mixed/Multiple Ethnic Groups 5 (1.7%) 10 (3.4%)  0.56 (0.18-1.79)

Others 2 (0.7%) 15 (5.1%)  2.11 (0.45-9.80)

Number of Siblings 

No sibling 10 (3.4%) 47 (15.9%) 0.677  

1 sibling 18 (6.1%) 83 (28.1%)   

2 siblings 14 (4.7%) 62 (21%)   

>2siblings 7 (2.4%) 54 (18.3%)   

Maternal Education 

Tertiary 35 (11.9%) 112 (38.2%)  1

Secondary 10 (3.4%) 113 (38.6%) 0.004* 3.60 (1.70-7.60)

Primary 3 (1%) 15 (5.1%)  1.59 (0.44-5.82)

Unspecified 0 (0%) 5 (1.7%)   

Occupation 

Employed 38 (12.9%) 162 (55.1%) 0.117  

Unemployed 11 (3.7%) 83 (28.2%)   

Single Parenthood 

No 39 (13.2%) 200 (67.8%) 0.842  

Yes 10 (3.4) 46 (15.6%)   

Smokers in the household 

No 44 (15%) 203 (69%) 0.288  

Yes 5 (1.7%) 42 (14.3%)   

Presence of caries in other children 

Yes 8 (3.2%) 92 (37.1%) 0.002* 1

No 34 (13.7%) 114 (46.0%)  3.43 (1.52-7.77)

Tooth extractions in other children 

Yes 3(1.2%) 52 (21.1%) 0.008* 1

No 39 (15.8%) 153 (61.9%)  4.42 (1.31-14.9)

Presence of caries in mother 

Yes  31 (10.5%)  180 (61.2%) 0.169  

No  18 (6.1%)  66 (22.4%)   

(*)- significant result, OR- Odds ratio, CI- Confidence interval

Association between caries and parental oral health knowledge and practices
Table 5: Relationship between caries and parental dental practice.

Variables 

Dental Caries

Significance Test OR (95% CI)

No Yes p-value  

Frequency of Daily Tooth-Brushing 

Once 8 (2.7%) 54 (18.3%) 0.61  

Twice 39 (13.2%) 185 (62.7%)   

Sometimes 2 (0.7%) 67 (2.4%)   

Caregiver Help in Brushing

No 8 (2.7%) 41 (13.9%) 1  

Yes 30 (10.2%) 150 (50.8%)   
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Sometimes 11 (3.7%) 55 (18.6%)   

Use of Fluoride Toothpaste

No 1 (0.3%) 5 (1.7%) 0.75  

Yes 43 (14.6%) 222 (75.3%)   

Don’t know 5 (1.7%) 19 (6.4%)   

Age at Onset of Tooth-Brushing

When their teeth first erupted (6-12months) 33 (11.2%) 81 (27.5%)  1

1-2 years 11 (3.7%) 84 (28.5%) 3.07 (1.46-6.49)

2-5 years 5 (1.7%) 75 (25.4%)  6.04 (2.24-16.27)

5-9 years 0 (0%) 5 (1.7%)   

Frequency of Toothbrush Change

0-3 monthly 26 (8.8%) 150 (50.8%) 0.49  

3-6 monthly 22 (7.5%) 89 (30.2%)   

6-12 monthly 0 (0%) 4 (1.4%) <0.001***  

12-24 monthly 0 (0%) 1 (0.3%)   

Don’t know 1 (0.3%) 1 (0.3%)   

Age at First Dental Visit 

0-2 years 27 (9.2%) 63 (21.4%)
<0.001***

1

2-5 years 17 (5.8%) 153 (51.5%)  4.02 (2.06-7.81)

5-9 years 2 (0.7%) 23 (7.8%)  5.13 (1.13-23.22)

Don’t remember 1 (0.3%) 5 (1.7%)  2.23 (0.25-19.96)

Frequency of Dental Visits 

0-6 monthly 39 (13.2%) 197 (66.8%) 0.4  

6-12 monthly 8 (2.7%) 41 (13.9%)   

12-24 monthly 0 (0%) 5 (1.7%)   

>2 yearly 0 (0%) 1 (0.3%)   

Last Dental Visit

0-6 months ago 45 (15.3%) 233 (79%) 0.18  

6-12 months ago 1 (0.3%) 9 (3.1%)   

12-24 months ago 1 (0.3%) 1 (0.3%)   

>2 years ago 0 (0%) 1 (0.3%)   

Method of Feeding

Breast-fed 25 (8.5%) 99 (33.6%) 0.48  

Bottle-fed 10 (3.4%) 74 (25.1%)   

Mixed feeding 14 (4.7%) 65 (22.0%)   

Don’t know 0 (0%) 6 (2%)   

(***)- significant result, OR- Odds ratio, CI - Confidence interval

Significant associations were found between caries and age at 
onset of tooth-brushing and age at the first dental visit (p<0.001) 
(Table 5). Starting to brush children’s teeth after one-year increase 
the odds of having caries by three times, which was doubled when 
tooth-brushing was commenced after two-years [OR (95% CI) = 

3.07 (1.46-6.49), OR (95% CI) = 6.04 (2.24-16.27)]. Equally, those 
who had their first dental visit after two-years were 4-times more 
likely to have caries {OR (95% CI) = 4.02 (2.06-7.81), OR (95% CI) 
= 5.13 (1.13-23.22)}.
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Impact of BDI
Following BDI, 115 (64.6%) of the participants reported they 

had not received similar advice before (Figure 2), and a significant 
increase in oral health knowledge among parents/caregivers was 

observed (p<0.0001 for all the categories) (Table 6). Caregivers’ 
knowledge regarding the duration and frequency of daily 
toothbrushing increased by 47.2% and 23.6% respectively; while 
their knowledge of the recommended frequency that toothbrushes 
should be changed (3 months) showed a 38.8% improvement.

Figure 2: Proportion of participants that have received similar intervention as DBI.

Table 6: Post-intervention change in oral health knowledge of parents.

Variables† Pre-Intervention Post-Intervention p-value

Knowledge of Duration of Tooth Brushing
Correct answer 91 (51.1%) 175 (98.3%)

<0.0001***
Incorrect answer 87 (48.9%) 3 (1.7%)

Knowledge of Frequency of Daily Tooth-Brushing
Correct answer 134 (75.3%) 176 (98.9%)

<0.0001***
Incorrect answer 44 (24.7%) 2 (1.1%)

Knowledge of Frequency of Toothbrush Change
Correct answer 101 (56.7%) 170 (95.5%)

<0.0001***
Incorrect answer 77 (43.3%) 8 (4.5%)

†n= 178, (***)- statistically significant.

Discussion
In this study, an individual’s ethnicity was shown to have a 

significant association with developing childhood caries. The 
finding that AAB and BAC children were more likely to have caries 
compared to WWB children is consistent with the 2015 Public 
Health England (PHE) survey that showed that Chinese followed 
by the East-European populations had a three times higher 
proportion of dental caries compared to other ethnic groups [11]. 
However, a more recent PHE survey in 2018 reported more caries 
in the East-European children followed by the Chinese [12]. It is 
possible that the prevailing social deprivation among minority and 
immigrant populations may be responsible for this finding and 
reflect the impact of social inequalities which need to be addressed. 
Nevertheless, some authors linked it to culturally related oral 
health beliefs, child-rearing and infant feeding practices [13,14]. 
The finding that low-level maternal education increases caries 
agrees with many studies [15,16]. In this study, the reason for 

greater odds observed for mothers who had secondary education 
is not apparent but may be explained by the greater number of 
participants having secondary education compared to primary 
education. [17] Kinirons and McCabe reported a 40% prevalence 
of caries among preschoolers whose mothers had low levels of 
education as opposed to 10% in those whose mothers had high 
levels of education. Similarly, [18] Wei and colleagues in Hong 
Kong observed that mothers who had high level of education took 
their children for first dental visits earlier than the others and, 
this affected dental outcomes. Caregiver’s education is suggested 
to influence family income, oral health literacy, feeding habits, 
lifestyle choices and ultimately oral practices [19], therefore, oral 
health messages should be simple and easy to understand with 
consideration of those with limited education.

Interestingly, this study found that not having caries and/or 
tooth extractions in siblings increased the odds of having caries. 
Not having a child with oral problems may result in reduction in 
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acquiring oral health knowledge and give caregivers a sense of 
‘false security’ regarding adequate dental practices. [20] Dobloug 
corroborated this in their study that found that having caries and/
or tooth extractions in siblings reduced the odds of subsequent 
children having caries. They suggested that previous caries 
experience in a sibling creates a positive oral health environment, 
possibly from improved knowledge and practice resulting from 
frequent interactions with dental personnel. On the contrary, [21] 
Folayan reported an increased odd of caries in children whose 
siblings had caries. They argued that this could be resulting 
from similar socioeconomic factors impacting the children, 
strengthening the multifactorial aetiology of DCC. Participants in 
this study showed poor knowledge of the recommended content of 
fluoride in toothpaste and duration of brushing. This is consistent 
with the findings of several authors around the world [22-24]. 
[2] Olley attributed this poor knowledge to a deficiency in the 
delivery and content of preventive oral health messages by dental 
practitioners in the UK, also highlighting the quality and impact of 
the existing community and school-based oral health programs. 
Also, substantiating the need for the evaluation of these programs 
to improve their effectiveness across the UK. In this study, caries 
was found to be significantly associated with the onset of tooth-
brushing after the first year- and first dental visit after the second 
year-of-life. These findings corroborate with recommendations of 
PHE concerning age at onset of tooth-brushing and early dental 
visits [1]. The findings also agree with many reviews showing that 
early onset of tooth-brushing and dental visits can influence habit-
forming and go on to influence dental outcomes [24-27]. Across all 
the parameters assessed post-intervention, there was significant 
increase in caregivers’ oral health knowledge showing promising 
evidence on use of BDI. Though this finding is encouraging, it did 
not indicate better dental outcomes amongst participants, since 
only short-term memory was tested. However, these outcomes 
are expected to be assessed at the end of the three-year project, 
nevertheless, earlier evidence indicate that BDI has the ability to 
improve use of preventive dental care and to reduce dental disease 
rates [28].

Conclusion and recommendations for future 
research

This study identified that sociodemographic factors including 
ethnicity, maternal education, previous history of caries and/or 
tooth extractions in other children, age at onset of tooth-brushing 
and first dental visit significantly influenced DCC among the 
study participants. It also highlights oral health knowledge and 
poor practice gap caregivers/parents that may be contributory to 
the increasing rates of DCC among their children. Consequently, 
Health professionals need to coordinate and maximize their 
efforts to deliver clear preventive advice to enhance and increase 
parents’ knowledge towards their children’s oral health. Given 
the high acceptability and promising impact of BDI to address 
these knowledge-practice deficiencies of caregivers, it is hoped to 
contribute to the development of oral health preventive strategies 

in NWL and beyond.
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