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ABSTRACT

The 2003 National Children’s Oral Health Survey indicated 
that 35.2% of six-year-olds in KwaZulu-Natal were caries 
free and only 40% had received dental treatment. The 
aim of the present study almost ten years later was to 
investigate these data in six-year-old children at Health 
Promoting Schools in KwaZulu-Natal.

Methods: A quantitative, epidemiological explorative 
study was conducted on a sample of 345 Grade 1 learn-
ers attending 23 schools, selected by statistical sampling 
from the eleven districts of KwaZulu-Natal. The World 
Health Organisation DMFT Tool (1994) was used to record 
the data.

Results: The caries rate of the sample was 73% (ie. 27% 
caries free) and the mean dmft was 3.65. The average 
dmft per school ranged from a high of 6.8 to a low of 
1.1, both from rural districts. 94% of the learners required 
treatment, the majority (90%) needing preventive care. 
The Unmet Treatment Need (UTN) was 97%. 

Conclusions: The number of caries free six year old 
children in KwaZulu-Natal has declined further compared 
with ten years ago. Dental caries is still a major public 
health problem. An effective and efficient oral health 
promotion programme will do much to instil simple healthy 
behaviours at an early age. 

Keywords: dental caries prevalence, health promoting 
schools, oral health promotion, oral health services, treat-
ment needs.

INTRODUCTION
Three national studies have been conducted in South 
Africa. The first by Williams in 1984 was on dental health 
status of 12-year-olds.1 The second study determined oral 

health status of adults and children in the five main cities in 
South Africa in 1988/89, and the third study in July 1999 to 
June 2002 focused on children between the ages of 4 and 
15 years.2-3 The latter two studies were conducted by the 
National Department of Health.

The National Children’s Oral Health Survey (2003) indicated 
that only 35.2% of six-year-olds were caries free in KwaZulu-
Natal and 40% received dental treatment.2  A comparison of 
results for six-year-olds in the Durban region for both of the 
Department of Health National surveys indicated that there 
was a decrease in mean dmft from 3.89 (1988) to 3.42 (2002) 
and decayed teeth from 3.58 (1988) to 2.79 (2002) with no 
difference in results for the number of filled teeth (0.15).2-3   
One of the new National Goals for six-year-olds for 2020 is 
to increase the percentage of this age group who are caries 
free to 60% in addition to having fissure sealants placed in 
60% of these children.4

Dental caries is influenced by multiple factors such as diet, 
socio-economic status and the availability of oral health 
services. The affliction has been identified as the most 
widespread condition affecting children in South Africa. The 
inevitable dental pain and discomfort result in the loss of 
school days and dental caries has become a major public 
health concern because of the burden it places on public 
health services.4-5

  
Evidence in the literature suggests that intervention strategies 
that are currently employed are standardised and not 
evidence-based for diverse populations. These interventions 
are therefore not producing the desired outcomes resulting 
in the failure of the current National Oral Health plans in 
South Africa.4 Consequently, the prevalence of caries in 
children has not been adequately addressed through policy 
and service delivery.6

 
There is a paucity of information available on dental caries 
status in KwaZulu-Natal, South Africa, particularly in the 
rural areas where the majority of the population live.7-8 The 
last National Oral Health Survey, conducted ten years ago, 
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established that there was an increasing rate in caries in 
six-year-olds especially in the primary dentition. The school 
setting, where education and health programmes can have 
a great impact by influencing learners at important stages in 
their lives – childhood and adolescent, was chosen for this 
study.9 The purpose was to assess the dental caries status of 
a sample of six-year-old learners at health promoting schools 
in KwaZulu-Natal and to establish new baseline information 
prior to the implementation of an oral health promotion 
programme at these schools. 

METHOD
The study sample (n=345) comprised of Grade 1 learners 
attending 23 schools that were selected from the eleven 
districts of KwaZulu-Natal using multistage cluster sampling. 
Schools were selected according to districts and then 
quintiles. Using a sample size calculator, a power calculation 
was done with a confidence level of 95% and a confidence 
interval of 5, selecting 345 learners for caries assessment 
from a total of 2402 Grade 1 learners, a selection  that 
translated to an average of 15 learners per school. Systematic 
random sampling was used to identify participants by 
randomly selecting learners from approved parental consent 
forms that were provided to each school. The reporting of 
the status of the tooth focused on primary teeth, given the 
age group that was examined, and given the presence of 
only a few permanent teeth. However permanent teeth were 
included for the assessment of treatment needs, to report on 
caries arrest and sealant care for this age group.

This was an epidemiological explorative study using 
quantitative data. The World Health Organisation DMFT Tool 
(1994) was used to record the data.
 
Gatekeeper permission was obtained from the Department 
of Education and the principals of the selected schools. The 
study was approved by the Humanities and Social Sciences 
Research Ethics Committee of the University of KwaZulu-
Natal (HSS/0509/013D) and ethical guidelines was used to 
ensure confidentiality in the management of data.
 
An information sheet and parental consent forms in English 
and Zulu were sent to all parents of Grade 1 learners at 
selected schools requesting consent for dental examination. 
Assent was obtained from the learners prior to the 
examination. Examinations were conducted only on learners 
who were willing and whose parents had granted consent. 
Field assistants were calibrated for visual dental caries 
diagnosis using the method developed by the British 
Association for the Study of Community Dentistry (BASCD) 
with intraoral photographs to a kappa score of 0.90 for inter 
examiner reliability.10 Intra examiner reliability was maintained 
according to World Health Organisation standards for oral 
health surveys by repeating every fifth oral examination 
completed.11 A tooth was recorded as decayed only if there 
was a visible break in enamel and missing teeth were scored 
only if it could be ascertained that the loss was due to caries. 
There was no treatment score for arrested decay with no 
pain on deciduous teeth.

Non-invasive oral examinations, using only a wooden spatula 
for retraction, were performed on learners sitting on a chair 
in good natural light with their heads slightly tilted, either 
forwards or backwards, and the examiner seated in front. 
Optimal infection control procedures were maintained by 
using new spatulas and gloves for each patient and having 

the examiner wear a mask. Learners requiring further dental 
management were referred to the nearest dental clinic. 

Data was recorded on the World Health Organisation DMFT 
tool and transferred onto Excel. The statistical package used 
for data analysis was SPSS version 21.0.

RESULTS
The sample of Grade 1 learners (n =345) had a ratio of males 
to females of approximately 1:1 (51.6%:48.4%). The mean 
age of the participants was 6.8 years with 96.7% in the six 
to eight year old age group. Fourteen (60.9%) of the schools 
were in rural areas, six (26.1%) in the peri-urban and three 
(13%) in urban areas. 

The Pearson Chi Square Test showed no significant 
differences in the results of the repeated tests for intra 
examiner reliability, confirming repeatability.

Of the total study sample (345) of learners, 130 (37.7%) male 
learners presented with caries compared with 114 (33.0%) 
female learners. The Fischer’s Exact Test (p-value 0.196) 
implied that there was no significant relationship between 
gender and the number of decayed teeth. The prevalence of 
caries between the rural and the urban learners also showed 
no significant difference.
 
The caries experiences of primary teeth of six-year-olds are 
shown in Table 1.

The mean number of primary teeth and the mean number 
of decayed primary teeth per person was 14.98 and 3.13 
respectively. The percentage of subjects with caries in the 
primary dentition was 73%. Only 0.11% of total number of 
primary teeth examined was filled and the percentage of 
missing primary teeth per person was 2.54%.

Table 2 shows a distribution of the components of dmft with 
low missing (0.5) and filled (0.02) components and a mean 
dmft of 3.65.

The severity of dental caries expressed as the mean dmft 
for schools and percentage dmft per child and district in 
KwaZulu-Natal are shown in Table 3. 

The mean dmft scores for the districts ranged from a 
low of 1.9 (Umkhanyakude) to a high of 5.7 (Amajuba). 

Table 1: Caries experiences of the primary teeth of the six-year-
olds in a KwaZulu-Natal sample.

Primary

Mean no. of primary teeth per person 14.98

No. and percentage of subjects with caries 253 (73%)

Mean number of decayed primary teeth per person 3.13

No. of missing primary teeth 175 

Percentage of missing primary teeth per person 2.54%

No. of filled primary teeth 8

Percentage of filled primary teeth from total 
number of teeth examined (n=7617)

0.11%

Table 2: Distribution of the mean dmft and the components of 
dmft for the six-year-old age group

dmft d m f

3.65 3.13 0.5 0.02
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The d component of the dmft made up more than 85% of 
the total mean. The mean range dmft for schools was 1.1 
(Mashesheleng, Umzinyati District) to 6.8 (Cebelihle, Amajuba 
District) which are both located in rural areas. 

The percentage dmft per child ranged from a low of 
4 (Mashesheleng Umzinyati District and Ezimbidleni 
Umkhanyakude District) to a high of 21 (Cebelihle, Amajuba 
District). This translated to 96% of the children having a 
dmft of 0 in the Umzinyati and Umkhanyakude districts, 
both rural areas. The percentage dmft per district ranged 
from a low of 6 (Umzinyati and Umkhanyakude) to a high 
of 18 (Amajuba). This meant that 94% of the children were 
caries free in the Umzinyati and Umkhanyakude districts, 
but only 82% in Amajuba.
 
Of the total sample only eight teeth had fillings recorded 
with seven from Bay Primary in the Uthungulu district. Seven 

fillings were present in one child. There were a higher number 
of posterior lower teeth missing due to caries compared with 
upper teeth.
 
The number of carious primary teeth by school and district in 
KwaZulu-Natal are shown in Table 4.

The percentage of decayed teeth varied widely for schools 
and districts with scores of 6 to 33.7 and 8.7 to 27.5 
respectively. Umkhanyakude district, which had the lowest 
scores and Amajuba the highest are both rural areas.

The number of carious upper and lower primary anterior 
(incisors and canines) and posterior (first and second molars) 
primary teeth for the study sample are illustrated in Table 5.

The lower molar teeth suffered a higher incidence of caries 
present compared with the upper molars (508 vs 331). 

Table 3: dmft per school and percentage dmft per child and district in KwaZulu-Natal

District School
*Rural/Peri-urban/

urban R/PU/U
Average dmft

District/School
% dmft per child % dmft per District

Amajuba

5.7

18Cebelihle P R 6.8 21

Clavis P R 4.7 15

eThekweni

4.6

14Greenbury P PU 4.7 15

Zakhele P PU 4.4 14

Sisonke

4.0

13Ixopo P R 4.1 13

Mazongo P R 3.9 12

Ugu

3.2

10
Mdlazi P R 2.8 9

Port Shepstone P PU 4.0 13

Port Shepstone JP PU 2.9 9

Umgungundlovu

4.4

14Fairleigh P R 3.9 12

TPA P U 4.9 15

Umkhanyakude

1.9

6Echwebeni P R 2.6 8

Ezimbidleni P R 1.2 4

Umzinyati

2.9

9Endumeni P PU 4.7 15

Mashesheleng P R 1.1 4

Uthukela

4.3

14MLS Colenso P PU 4.3 13

MLS Ladysmith P U 4.4 14

Uthungulu

2.7

8Bay P PU 3.3 10

Phalane P R 2.1 6

Zululand

3.1

10Thengisangaye P R 3.5 11

Velankosi P R 2.7 8

iLembe

3.4

11Nokubusa P R 3.5 11

Nophungwa P R 3.4 11

*A peri-urban area is classified as an area immediately around an urban area and a rural area is found outside the cities and towns.
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The findings for the anterior teeth were the opposite with 
a higher number of carious lesions present in the upper 
teeth. Higher caries scores were found predominantly in 
the rural areas. 

Table 6 shows the treatment needs of learners.

From the total sample (n=345), 94% (324) of the learners 
required some form of treatment. Ninety percent (90%) of the 
learners required preventive care, 35%, surface fillings and 
5%, extractions. Learners at Sisonke, Ethekweni and Ugu 
districts required more fillings compared with learners in the 
Umgungundlovu and Ilembe districts.
 
The mean number of teeth requiring treatment per child 
was 4.3. Fissure sealants were required on 16.4% of the 
secondary (first permanent molar) teeth examined; while 
4.6% and 0.5% (primary and secondary) teeth required 
fillings and extractions respectively. 

DISCUSSION
The current data may not be a good indicator of the impact 
of caries in South Africa.12 A small number of epidemiological 
studies have been conducted in KwaZulu-Natal, especially 
in the rural areas.7 This has resulted in limited information 

on dental caries status being available to inform planned 
oral health interventions that is based on the needs of 
the population. There have been few or no studies which 
have considered etiological factors, parental education 
and social factors that include various population groups 
and social classes.6,12-15 Similar findings have been found in 
studies done elsewhere in Africa where various diagnostic 
methods were used and there was a variation in the age 
groups assessed.16 

Of significance in dental caries epidemiological studies are 
the methods used for population sampling.15 South Africa 
has a diverse population with various social groups as well 
as populations living in different geographic locations namely 
urban, peri-urban and rural areas. It is therefore imperative 

Table 5: Number of carious upper and lower anterior and 
posterior primary teeth.

Type of tooth Number of carious teeth

Upper first and second molars 331

Upper incisors and canines 198

Lower first and second molars 508

Lower incisors and canines 34

Table 6: Treatment needs of learners.

No. and percentage of participants requiring 
preventive/caries arresting care

311(90%)

No. and percentage of participants requiring 
surface fillings

120 (35%)

No. and percentage of participants requiring 
extractions

17(5%)

No. and percentage of children needing treatment 324 (94%)

No. and percentage of teeth (secondary) requiring 
fissure sealants 

1130 
(16.4%)

No. and percentage of teeth (primary and 
secondary)  requiring fillings

320 
(4.6%)

No. and percentage of teeth (primary and 
secondary)  requiring extractions

38 (0.5%)

Mean no. of teeth per child requiring treatment 4.3

Table 4: The number of carious primary teeth by school and district

District School Caries % Caries/School % Caries/District

Amajuba
Cebelihle P 101 33.7

27.5
Clavis P 64 21.3

eThekweni
Greenbury P 54 18

19.3
Zakhele P 62 20.7

Sisonke
Ixopo P 52 17.3

17.8
Mazongo P 55 18.3

Umgungundlovu
Fairleigh P 45 15

17.3
TPA P 59 19.7

iLembe
Nokubusa P 52 17.3

17.2
Nophungwa P 51 17

Uthukela
MLS Colenso P 42 14

14.7
MLS Ladysmith P 46 15.3

Zululand
Thengisangaye P 43 14.3

13.5
Velankosi P 38 12.7

Umzinyati
Endumeni P 61 20.3

12.8
Mashesheleng P 16 5.3

Ugu

Mdlazi P 36 12

12.3Port Shepstone P 51 17

Port Shepstone JP 24 8

Uthungulu
Bay P 40 13.3

12
Phalane P 32 10.7

Umkhanyakude
Echwebeni P 34 11.3

8.7
Ezimbidleni P 18 6
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that consideration be given to geographic distribution and 
to the methods used for population sampling prior to the 
planning of intervention strategies for dental caries.17 These 
data would inform policy planning and service delivery so 
that policies are tailored to meet the oral health needs of the 
various communities especially at district level.6,13

 
This study therefore drew a sample which included all 
eleven districts of KwaZulu-Natal. Any programmes to 
be implemented in response to the oral health needs of 
six-year-olds in the Province should then be informed by 
the data collected, which could be used as a baseline for 
other studies.
 
It is recognised that the permanent teeth were present for 
only a short period of time in the age group examined and 
were therefore were not exposed to caries risk factors for 
any length of time.

The results from this study were compared with the KwaZulu-
Natal results from the two National Oral Surveys conducted 
in South Africa as shown in Table 7.

The Unmet Treatment Need Index (UTN)) was used to 
calculate the amount of oral health services needed to be 
provided for treatment of caries in the six-year-old age group. 
The UTN was 97% which translates to more than 90% of all 
caries in this group remaining untreated in KwaZulu-Natal.  
Comparison of the results obtained in the Durban area to the 
National Oral Health Surveys (Table 7) showed an increase 
in the decayed (d) component and a decrease in the filling 
(f) component. The increase in the d component could be 
as a result of a change in diet in this area. The decrease in f 
component could be as a result of extractions being the only 
option offered at primary health care centres.18

Results from this study showed an increase in prevalence 
of caries for six-year-olds in KwaZulu-Natal when compared 
with the results obtained in the last National Oral Health 
Survey (2003) (Table 7). Evidence also shows only that one 
district (Umkhanyakude) from the eleven districts had a low 
dmft score (1.9) (Table 3) indicating that dental caries has not 
been adequately addressed and that there remains a need 
for an improvement of oral health services in KwaZulu-Natal. 
When the data was further analysed it was clear that there 
was an increase in the d and m components and a decrease 
in the f component of the dmft with the latter indicating a 
possible decrease in the provision of restorative procedures 
in oral health services. The literature states that in KwaZulu-
Natal the focus is currently on curative (extractions) rather 
than preventive services with a priority not given to oral 
health in budget allocations.7,18 With the increase in decayed 
and missing teeth it becomes imperative that children and 
mothers be targeted for preventive services so that parents 
and children understand the carious process and how to 
implement simple procedures for its prevention.

Results from this study have further identified that the 
percentages of caries amongst the rural sample varied 
considerably when compared with the experiences in the 
urban and peri-urban areas. There were also wide differences 
in the mean dmft per school and in the percentage dmft per 
child and per district for primary teeth. Although schools from 
the urban areas had high dmft scores (4.4; 4.9), they were 
not as high as in some of the rural areas (5.7) (Table 3). These 
results differed from studies done in other provinces in South 
Africa where rural scores were all lower than those in urban 
and peri-urban areas.19-20 A study conducted in Portugal 
showed the opposite trend with caries scores significantly 
higher in rural areas.21 The higher scores in the rural areas 
in the current study could be due to incorrect diet, source of 
water and fluoride content, lack of knowledge on oral health 
education, poor access to oral health care, and affordability 
of fluoridated toothpaste.22 More research should be done to 
establish the risk factors for caries and the reasons for the 
swings in high and low scores in rural areas.
 
Primary teeth in the rural and urban areas were found to 
have no restorations but there was evidence of a minimal 
amount of conservative work on children in the peri-urban 
areas with the majority from a school in the Uthungulu 
district. Similar results were obtained in a study undertaken 
in Venda.19 Overall it appears that scant curative services are 
delivered. This could be as a result of a scarcity of oral health 
personnel, limited resources, lack of accessibility to facilities 
and affordability. Priority needs to be given to six-year-olds 
for curative and preventive services.

Most relevant was the confirmation that the percentage of 
learners requiring treatment was very high (94%) (Table 5). The 
most common type of care needed was preventive services 
(fissure sealants). The need for prevention and restorations 
was higher than the need for extractions. This could be as a 
result of the criteria used where teeth that were decayed with 
no pain and could not be restored were nevertheless not 
indicated for extraction. Reasons for these high scores could 
include affordability and a lack of availability and accessibility 
to oral health services, especially in rural areas. The type 
of services required varied between districts. All districts 
required preventive services. The majority of restorations 
required came from the Sisonke, eThekweni and Ugu 
districts. For these services to be provided relevant oral 
health personnel, facilities, equipment and materials would 
have to be accessible.
 
Only 27% of the sample six-year-old age group in KwaZulu-
Natal are caries free. More than 90% of caries goes untreated. 
If the criteria for the new National Health Goals for 2020, 
which state that 60% of 6-year-olds must be caries free and 
have fissure sealants placed on their first molars in Grade 1 
are to be met in KwaZulu-Natal, oral health services would 
need to be drastically improved.4 In order for this to occur, 
School Health Services would need to prioritise oral health 

Table 7: Comparison between data from NOHS 1988, 1999-2002 and that from current study of prevalence of dental caries and 
untreated caries in six-year-olds in KwaZulu-Natal

% caries KZN % untreated 
caries KZN

% children need 
care KZN

dmft Durban d (Durban) f (Durban)

1988 3.89 3.58 0.15

1999 – 2002 64.8 59.9 62.3 3.42 2.79 0.15

2013 73% 71% 93.9 4.55 3.1 0

Source: �Department of Health. In van Wyk PJ (ed) National Oral Health Survey South Africa 1988/893 
Department of Health (2003). Report: National Children’s Oral Health Survey: 1999-2002.2
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services by employing oral health personnel such as oral 
hygienists and dental therapists and ensuring that the focus 
of services provided at clinics should include restorative care 
for the treatment of caries.
 
Results from a previous study conducted in Hlabisa in 2002 
were also compared with results from the Umkhanyakude 
district in this study, to which Hlabisa belongs.23 The dmft for 
the Umkhanyakude district was 6 in this study, which was 
double the score for Hlabisa (3). The increase in dmft could 
be as a result of an increase in per capita sugar consumption 
together with a decrease in water fluoride levels.24 There was a 
slight difference in the number of fissure sealants required per 
learner in both studies but there was a huge difference in the 
number of learners requiring restorations. In this study only 8 
learners required restorations compared with 95 in the Hlabisa 
study. This large difference could be due to the differing criteria 
used for caries diagnosis in the deciduous teeth.
 
This study has revealed a high caries prevalence in the six-
year-old age group in KwaZulu-Natal highlighting the need 
for a change in approach to the control of this disease. 
Taking into consideration the difference in availability of oral 
health services in the various districts and the fact that it will 
take a long time for this issue to be addressed due to limited 
funding, the school setting could provide an affordable 
platform for oral health promotion programmes based on 
the needs of the community at a local level. Data provided in 
this study reflects what is currently in place in KwaZulu-Natal 
and can be used as a basis for future planning of preventive 
programmes targeting primary school children. 

CONCLUSION
The number of caries-free six year old children in KwaZulu-
Natal has declined further compared with ten years ago. 
Dental caries is still a major public health problem and 
most children require some type of treatment including 
preventive care. Current oral health services need to shift 
from a curative to a more preventive approach for an 
improvement in service delivery. An effective and efficient 
oral health promotion programme at schools, targeting both 
parents and young children will do much to instil simple but 
beneficial oral health behaviours at an early age. It will take 
a long time to bridge the gap currently present, but making 
available basic information to learners and parents for the 
prevention of caries would be a good start. 
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