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ABSTRACT
introduction: Despite notable achievements in the 
enhancement of the oral health of populations globally, 
early childhood caries (ECC) remains a common condition, 
particularly in developing countries. Mother and child oral 
health programs at immunization facilities were piloted 
in two Gauteng Districts in 2015 in order to address the 
burden of disease. Hence there was an opportunity to 
assess the ECC experience and risk factors contributing 
to ECC at these sites.

Methods: This retrospective study included records of 
mother and child pairs who attended the Diepsloot and 
Vanderbijlpark clinics Mother and Child programs in 2015. 
The ages of the children ranged between six months 
and six years. Data were collected from the oral health 
assessments and questionnaires used in the program.

results: Differences in the distal and proximal factors at 
the two sites were identified from the 446 records assessed. 
Children in Diepsloot had significantly higher levels of mean 
dmft at 0.43 (1.26) than those in Vanderbiljpark 0.22 (0.70), 
p=0.01. 

conclusion: Though the general caries experience in 
this population was low (13.6%), program planners still 
need to consider differences in oral health exposures and 
hygiene practices in order to implement activities that are 
appropriate to the communities being served. 
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INTRODUCTION & BACKGROUND
Despite notable achievements in the enhancement of the 
oral health of populations globally, Early Childhood Caries 

(ECC) remains a common dental condition.1 In developing 
countries the prevalence of the condition is approximately 
60%.2 Once dental caries occurs, the effects persist 
throughout life, even after the lesion is treated.3 Pain and 
suffering due to untreated tooth and gum disease can 
lead to problems in speaking, eating, and learning. When 
the primary teeth are lost early, the surrounding teeth 
may drift into the empty space, and lead to malocclusion 
of the permanent teeth in the future.4 In addition, Early 
Childhood Caries (ECC) is a predictor of future adult 
caries.5 Treatment of the condition is costly in both the 
short and long term. Costs which may be incurred range 
from treatment under general anaesthesia to complex 
restorative and orthodontic care.6

The causes of ECC are not confined to the biological 
mechanism but involve socio-behavioural factors which 
have been commonly observed among children from low 
socio- economic backgrounds.7.8 Although children from 
economically disadvantaged backgrounds are at risk of 
ECC, they are not all affected the same way as there are 
other socio-behavioural risk and protective factors at play.7

According to the National Children’s Oral Health Survey 
undertaken in South Africa in 2004, dental caries amongst 
children was found to be more pronounced in the primary 
teeth. There was a 50.5% prevalence amongst 4-5 year 
olds, rising to 60.3% amongst 6 year olds.9 Furthermore, 
over 90% of these children went untreated for caries, 
reflecting on the inability of the country to address the 
caries burden.9 

One of the attempts made by the South African 
Department of Health at addressing the challenge of 
ECC was by including oral health examinations in the 
Road to Health immunization programme for children. 
Mother and Child oral health programmes were then 
proposed at various immunization sites at District Primary 
Health Care facilities. There are currently two pilot sites 
operating in Johannesburg, one is in Diepsloot and the 
other in Vanderbijlpark. The Oral Hygienists at the facilities 
conduct oral health assessments on the children and 
provide tailored oral health advice to individual mothers. 
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The oral health examinations are conducted at five initial 
immunization visits and the mother and child pairs are 
provided with oral health care and diet advice and sent 
home with a free toothbrush, fluoridated toothpaste and 
an educational pack.

Diepsloot is based in a densely populated township in the 
Northern part of Johannesburg. It is an informal settlement 
where many of the people live in shacks that are 3m by 
2m in size, and are assembled from scrap metal, wood, 
plastic and cardboard. There is a high unemployment rate 
(40-50%) and some families lack access to basic services 
such as piped water in their homes, sewage and rubbish 
removal.10,11 There are two Primary Health Care clinics and 
there is a mobile dental facility located at one of the facilities. 

Vanderbijlpark on the other hand is a town situated in 
Sedibeng which is a district located in the Southern part of 
Johannesburg. Its infra-structure is better developed than 
that of Diepsloot; 95.5% of the population have access 
to piped water and 91.2% have access to sanitation. This 
industrial town experiences approximately 35%-40% 
unemployment,12 and there are three Primary Care Dental 
Facilities located in the area.

conceptual Framework 
According to the WHO, Risk is defined as the probability of 
an adverse outcome, which does not occur in isolation and 
often stems from complex chains that occur over time.13,14 
The chain of events leading to an adverse health outcome 
may be either proximal or distal. The proximal factors 
come close to directly causing the disease and the distal 
factors occur further back in the chain and are shaped 
by broader social determinants of health.13 Distal factors 
include oral health services, socio-cultural risk factors 
and environmental factors. Proximal factors include use of 
oral health services, oral hygiene practices, dietary habits, 
excessive alcohol and tobacco use. Outcomes include 
oral health status, impairment of function and quality of 
life (Figure 1).14

At the time of the study, the pilot sites had been operational 
for over a year and had not been evaluated. Therefore 
the study aimed to assess the caries experience and to 
evaluate the risk factors associated with the condition at 
these sites. 

METHODS
This was a retrospective study which included records of 
mother and child pairs who attended the Diepsloot and 

Vanderbijlpark Mother and Child oral health programs in 
2015. A technique of convenience sampling was applied in 
which all records of children between the ages of six months 
and six years were requested. Records that had missing 
data, and those of children that were outside the age range 
were excluded from the study. A sample of 446 records 
(223 from each site) was obtained which satisfied the 
requirements for the sample size as statistically determined 
for a 95% confidence interval (Epi-info version 3.5.4).

The data items which were recorded were selected after 
considering the variables from an adapted WHO framework. 
The variables specifically included in the study were oral 
health care availability; education; oral hygiene practices; 
sugar consumption and oral health status (Figure 2). The 
data were collected from programme records by a dentist 
and an oral hygienist who were calibrated in order to reduce 
intra- and inter- examiner variability (WHO, 2013). 

The questionnaires used in the program had been 
adapted from those used by the Texas Department of 
State Health Services in 2015. These questionnaires were 
in English and they had been utilised by the examining 
oral hygienist and dentist as they were interviewing and 
advising the mothers. The form embraced socio-cultural 
and behavioural questions that included the following: 
demographic information of the mother and the child; 
health history; dental history; diet and nutrition and oral 
hygiene information. 

Information on the socio-behavioural risk factors was 
also collected from the questionnaires. Clinical data was 
determined from the decayed, missing, filled teeth index 
(dmft) component which was contained in the children’s 
Road to Health immunization booklet. 

Data collection and management
The data were captured onto Excel and then imported to 
STATA (version 7) for analysis. Each mother to child pair 
record was accorded an identity number which was the 
same for the clinical examination and the questionnaire. 
This ensured that the data from the clinical exam and the 
questionnaire were matched. 

STATISTICAL METHODS
Descriptive statistics were utilised to analyse demographic 
variables, distal risk factors; proximal risk factors and the 
dmft. Numerical variables were analysed by using means 
and standard deviation. Caries prevalence rate and dmft 

Figure 1: The socio-behavioural risk factor approach as suggested by WHO 
(Petersen, 2005).

Figure 2: Variables adapted from the socio-behavioural risk factor approach.
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scores were calculated. The caries prevalence and 
odds ratios were additionally calculated. The t-test 
was used to assess any differences in the mean 
dmft scores. Bivariate analysis was undertaken to 
determine associations between the risk factors 
and the sites. Statistical significance was set at 
p<0.05.

RESULTS
Demographic characteristics
Half of the children (52.91%) whose records 
(n=446) were examined had been between the 
ages of 6-23 months. Caregivers were largely 
unemployed (69.28%). Vanderbiljpark had more 
than one Oral Health facility within a 5 km radius 
of the immunization site. Diepsloot had only one 
facility, which was a mobile dental unit (Table 1).

Oral health status
Although the mean dmft status of the children was 
generally low [0.32 (SD:1.02)], the Diepsloot facility 
recorded significantly higher levels of decayed teeth than 
did the facility in Vanderbiljpark [0.43 (SD:1.26)]; p=0.01 
(Table 2). Decayed teeth contributed most to the dmft, 
whilst the categories of filled teeth and teeth missing teeth 
due to caries recorded negligible numbers. The overall 
caries prevalence was 13.6%. The 5-6 year olds had 
higher levels of caries and indeed the dmft appeared to 

increase with age (Table 3.)
risk Factors
Feeding patterns of the children at the two sites were 
found to be different. These were in terms of bottle feeding 

and the intake of sugar in tea or porridge. Children in 
Vanderbiljpark were more likely to be bottle 
fed and were exposed to sugar to a greater 
extent than those in Diepsloot (Table 4).

Differences in oral hygiene practices 
were also identified, although in general 
a large number of caregivers (62.33%) 
reported to be cleaning their children’s 
mouths, particularly amongst those from 
Vanderbijlpark (59.39%), whereas most in 
Diepsloot (65.47%) reported not to have 
performed this practice (Table 4).

The bivariate analysis indicated that the 
2-6 year old children were twice as likely
to suffer from dental caries than the
6-23 month olds [OR 2.07; CI:1.77-2.43
(p<0.001)]. Significant differences between
the means of the children’s data at the two 

sites are shown on Figure 3.

DISCUSSION
Diepsloot and Vanderbiljpark have similar socio-
economic standings as was reflected in their general high 
unemployment rate (40-50%).10,12 Furthermore the results 
indicated that a majority of the mothers in the population 
were unemployed (69%). Despite these similarities, the oral 
health status of the children was found to be significantly 
different and moreover, there were differences in parental 
educational exposure and in accessing oral health care. 
The differences contributing to ECC were largely due to 
the mother’s educational levels, the behavioral patterns 
of feeding and of oral hygiene practices, as indeed is 
consistent with the literature.7,14

Table 1: Demographic information of the population

Variables   Total population: N=446 Diepsloot  N (%) Vanderbijlpark N (%)

No of individuals per location 223   (50.0) 223    (50.0)

Children’s ages
6-23 months
2-4 years
5-6 years

124    (55.6)
85      (38.1)
14      (6.27)

112    (50.2)
90      (40.3)
21      (9.4)

Occupation of caregivers
Employed
Unemployed
Learners

56      (25.1)
165    (73.9)
2        (0.89)

75      (33.6)
145    (65.0)
3        (1.34)

Education of caregivers
Tertiary
High School
Primary School

13      (5.82)
177    (79.3)
33      (14.7)

71      (31.8)
144    (64.5)
7        (3.13)

No of Oral Health Facilities within 
5km radius of immunization site 1 3

Table 2: Oral health status according to location.

Variables Mean dmft (SD) p-value (t-test)

 Total population (N=446) 0.32 (SD:1.02)

 Diepsloot 0.43 (SD:1.26)              

 Vanderbijlpark 0.22 (SD:0.70) 0.01*

Table 3: Oral health status according to age for the total population.

Variables Mean dmft (SD) p-value
(pearson’s chi sq)

6-23months 0.084 (SD:0.56)

2-4 years 0.48 (SD:1.08)

5-6 years 2.4 (SD: 1.63) <0.001*

Table 4: Feeding patterns & oral hygiene habits

Variables
Frequencies 

(n)
Propotions 

(%)
p-values

(pearson’s chi sq)

Breastfed
Diepsloot
Vanderbijlpark

323
160
163

72.42
49.53
50.46

0.58

Bottlefed
Diepsloot
Vanderbijlpark

173
71
102

43.14
41.04
58.95

<0.001*

Sugar in porridge / tea
Diepsloot
Vanderbijlpark

280
103
177

62.78
36.78
63.21 <0.001*

Cleaning of gums & 
teeth
Diepsloot
Vanderbiljpark

278

113
165

62.33

40.64
59.35

<0.001*

Figure 3: Risk factors associated with dental caries at the two sites.
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The Diepsloot data indicated higher levels of dmft (0.43: SD: 
1.26) which were accompanied by poor oral hygiene, low 
caregiver education and limited access to oral health care. 
These findings are consistent with some of those reported 
by Petersen et al (2005). In that paper the authors outline 
the global burden of disease and describe the socio-
behavioral risk factors associated with the condition. They 
found, from a review of studies assessed, that prevailing 
risk factors in developing countries included the level of 
education of the parents, the location/urbanisation, ethnic 
group, tooth brushing habits and number of dental visits.14

Although the dmft was lower for children in Vanderbiljpark 
(0.22: SD:0.70), the feeding habits of sugar consumption 
and prolonged bottle feeding were high. A protective effect 
may be attributed to the fact that 59% of the mothers 
reported cleaning their children’s teeth, which was found by 
a systematic review to have been an important parameter 
in the prevention of dental caries in children.14 Furthermore 
this community had more access to dental services, in 
contrast to the single mobile dental service in Diepsloot.

In the current study, the caries prevalence was shown to 
proportionally increase with increasing age. This could be 
attributed to the fact that as more teeth continue to erupt 
between the ages of six months and six years of age, there 
is an increased exposure of the teeth to sugar as children 
grow up, leading to dental caries.3 The study further 
demonstrates that both distal and proximal risk factors 
are at play in the development of ECC.3 Contextual socio-
behavioural factors that emerged in this particular population 
included, specifically, the differences in accessibility to 
oral health facilities, the mother’s educational levels, oral 
hygiene practices and in sugar consumption.

According to the literature, the barriers to oral health care 
access among pre-school children are multifaceted. They 
not only are associated with a lack of oral health facilities, 
but also include a lack of awareness among the parents, the 
dental professionals and primary health care nursing staff in 
providing the appropriate preventative care.15-17 According to 
a study conducted in Tshwane which assessed integration 
of oral health within maternal and child health services, 
38% of the caregivers with poor educational backgrounds 
did not value the importance of the primary dentition18 and 
hence did not take their children to oral health facilities in 
the first few years of life. Moreover, primary health care 
immunisation clinics were found not to give priority to 
oral health as the nurses were overburdened and lacked 
sufficient oral health knowledge.15,17 Dental professionals 
in general practice have also been shown not to perceive 
themselves as having a primary role in the prevention of 
oral disease of pre-school children.16 

Bhardwaj & Bhardwaj (2014) suggested that a high 
educational background in a mother was associated with a 
positive dental attitude and knowledge.17 This was the case 
in our study, as the mothers in Vanderbiljpark had better 
levels of education than those in Diepsloot; therefore, as 
seen in the results, brushing practices were implemented 
early on in the lives of their children. A similar study of 
child-caregiver pairs of children between the ages of 6-36 
months in Uganda reported that caregivers who were 
exposed to oral health education had children that were 
less likely to suffer from ECC [OR:0.3 (0.09-0.93)].19 In South 

Africa, half (55%) of the caregivers in a peri-urban setting 
reported that they received their oral health education 
largely from the media, which may not necessarily be 
reliable.18 This demonstrated that there were large gaps in 
the dissemination of appropriate oral health information to 
care-givers of low socio-economic standing.

It is undisputed that oral hygiene and diet play a major role 
in ECC.13,15,20 Furthermore, an early start of tooth brushing 
with toothpaste impacted positively on oral health while 
a high consumption of sugary foods and beverages 
impacted negatively.21,22 One of the studies that was 
carried out at kindergartens in Germany demonstrated 
that children who started brushing in their first year of life 
had a lower dmft increment (0.65) than those who brushed 
after their first year of life (1.14),p=0.001. Those with a high 
sugar intake had a higher (0.85) dmft increment than 
those with a low sugar intake (0.65) p=0.02.23 

In terms of implications for the ongoing pilot programs, 
this study demonstrated how the programs can be 
strengthened by addressing contextual factors affecting 
the oral health outcomes of the children. This is found 
to be of influence in contributing to ECC, such factors 
included social, cultural, economic aspects and access to 
care.24 Literature suggests that the factors mentioned not 
only influenced how the program was implemented, but 
also impacted on the oral health outcomes resulting from 
the program.24.25 Therefore one of the ways of mitigating 
against a rise in the incidence of caries is to implement 
oral health promotion programs when children are in their 
pre-primary years and additionally to bear in mind unique 
contextual factors which may be at play at the sites.24,25 

This may assist the country in eventually achieving the 
Gauteng Oral Health goal of achieving 60% or more caries 
free six year old children.26

LIMITATIONS
The study could not provide information on environmental 
influences as the secondary data used had not provided 
that sort of information. There was also missing data on 
the ages of the mothers and therefore an analysis could 
not be undertaken to consider any association between 
mother age and oral health status. Given that this was 
a cross-sectional study no causality could be drawn, 
however the results obtained provide useful information 
for strengthening the mother and child programs.

CONCLUSION AND RECOMMENDATIONS
The study demonstrated that the ECC experience and the 
risk factors linked to the condition at the two immunization 
facilities varied and that the condition increased with age 
among children between six months and six years old. 
In addition, distal and proximal contextual risk factors 
need to be considered in planning programs that are 
appropriate to the population being served.
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