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ABSTRACT

Objectives: To determine trends in dental caries prevalence, se-
verity and unmet treatment need levels amongst South African
children.

Methodology: Data obtained from three National Oral Health
surveys (1982, 1988/89, 1999/2002) was used.

Results: Prevalence of caries amongst 12-year-old children de-
creased from 64.4% (1982) through 54.9% (1988/89) to 41.7%
(1999/2002) and the DMFT decreased significantly (p<0.05)
from 2.54 (1982) through 1.73 (1988/89) to 1.17 (1999/2002).
Unmet treatment need increased from 70.5% (1982), 72.3%
(1988/89) to 75.2% (1999/2002). Significant decreases (p<0.05)
were recorded in the DMFT (1982-2002) in White, 75.3%; Asian,
64.1%; Black, 49.8%; and Coloured groups, 44.8%. High levels
of untreated caries (D) and very low levels of treatment (M and
F) were also observed. The highest mean dmft/DMFT for 6- and
12-year-olds respectively were recorded in the coastal areas of
Metro Cape (5.1/1.86); followed by Port Elizabeth (3.86/1.37) and
Durban (3.42/1.33); and the lowest in the interior - Bloemfontein
(2.47/0.73).

Conclusions: Caries reduced significantly during the past 20
years; is more prevalent and severe amongst Coloured and Black
population groups and in coastal regions compared to the interior
region. Unmet treatment need in 12- and 15-year-old children in-
creased and more than 70% of caries in 6-, 12- and 15-year-old
children go untreated.
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INTRODUCTION

Worldwide, large variations in the trends with regard to the prev-
alence and the severity of dental caries have been reported.»?
The development of caries within populations has followed dif-
ferent patterns in different parts of the world, but in most highly
developed countries there was a sharp increase in prevalence
and incidence of the disease during the 1920’s to 1950’s. Car-
ies became recognized as a major oral health problem in these
countries, notably in the 1950’s and early 1960’s, when demand
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for care increased. Some countries recorded that almost no child
was free from caries. Whole populations were affected by a pain-
ful and distressing disease to which large amounts of public and
private resources were allocated, not only to provide a profes-
sional workforce and the finances to treat the disease, but also
for the investigation of possible ways to prevent it.?

As a consequence, mainly due to the increased use of fluorides
from all sources, especially toothpastes, a decrease in dental
caries among children in highly developed countries started to
emerge around 1970, and the percentages of caries free children
in different age categories have increased since then.? Certain
developing countries, on the other hand, have reported an in-
crease in dental caries.** This was related to the increased avail-
ability and consumption of refined sugars. Concern has also been
expressed about the relationship between caries and the trend to-
wards urbanization in many developing countries; as people leave
established rural conditions and move to large cities, where they
are exposed to modern eating habits, there is an increasing risk
of dental caries.® There are few resources for curative/restorative
intervention and no infrastructure upon which to base large-scale
measures for prevention. Dental caries is therefore potentially of
major public health significance in developing countries, and the
need to focus on its prevention is a matter of urgency.'?

South Africa faces a unique challenge; it has to provide health
care systems to cater for the needs of its varied population con-
sisting of a spectrum from highly industrialized first world to un-
derdeveloped third world communities.® In order to promote
health equity, there is a need for regular surveillance of caries
trends in South Africa.

PROBLEM STATEMENT AND RATIONALE

The new political dispensation in South Africa since 1994 has
been associated with efforts to improve the socio-economic sta-
tus of previously disadvantaged individuals/ groups. As a result of
this process, oral health interventions for the poorest, historically
disadvantaged population groups may need to be different from
those designed for middle or high socio-economic status popu-
lation groups.’ Failure to recognize this differentiation will mean
that intervention strategies are ineffective because they are se-
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lected for application in a socio-economic and political context
that no longer exists.” Thus, knowledge of the trends in dental
caries status and severity in South Africa is much needed before
attempting to design intervention strategies to address dental
caries. To date, only limited information is available on the assess-
ment of caries trends in South Africa on a national level. Apart
from a systematic review done by Cleaton-Jones and Fatti® on the
prevalence and severity of dental caries in South Africa and Swa-
ziland and in which they reported decreasing caries rates in chil-
dren, no other studies reflecting trends on a national level were
conducted. In addition, it is important to examine the influence
of the increasing migration of previously disadvantaged groups to
urban or metropolitan areas.

OBJECTIVES

The purpose of this study was to determine the trends in dental

caries;

1. prevalence and severity over the period 1983 to 2002 in
South Africa,

2. distribution across different geographical regions in
South Africa,

3. distribution in terms of age, race and gender in South African
children and

4. unmet treatment need (UTN) in children in South Africa.

RESEARCH METHODOLOGY

During the past 25 years, three national surveys were conducted
to determine the prevalence and severity of dental caries in South
Africa on a national scale. Williams in 1983° reported on the den-
tal health status of 12-year-old children representing the whole
country. The National Department of Health?® conducted a Na-
tional Oral Health Survey in 1988/89 to determine the oral health
status of adults and children (6-, 12-, and 15-years of age) in the
five major metropolitan areas of South Africa. A similar study,
amongst 6-, 12-, and 15-year-old children, involving the whole
country, was again conducted during the period 1999-2002.1!

Data obtained from the three National Oral Health Surveys
mentioned was used to determine the trends in dental caries
prevalence, severity and treatment levels amongst South African
children. In all the surveys the World Health Organization (WHO)
methods with regard to dental caries were followed.2314

Changes in the prevalence, severity and unmet treatment need
levels of dental caries were evaluated by comparing the prevalence,
severity and unmet treatment need levels in a specific geographical
location in either 1982/1983 or 1988/1989 (time,) with the same
group in the same area for either 1988/1989 or 1999/2002 (time,).
The annual percentage change was calculated by dividing the differ-
ence in the prevalence and severity of dental caries between time,
and time, by the number of years between time_ and time., The an-
nual percentage change in prevalence and severity was calculated
by dividing the difference in prevalence and severity between time,
and time, expressed as a percentage /DMFT/dmft by the number
of years between time_ and time,.

For the dimension of place (geographical location) the follow-
ing variables were compared; regions in certain provinces and
coastal and interior locations. Statistical analysis of caries distri-
bution will focus on four regions within four provinces of South
Africa namely: Metro Cape in the Western Cape, Port Elizabeth
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in the Eastern Cape, Durban in Kwa-Zulu Natal and Bloemfontein
in the Free State Province, as only these areas had data consis-
tently available over the study period. In terms of the dimension
person, the variables: gender, age group, and population group
were compared. The study refers to four main population groups
which are defined in the literature as follows: Asians, 2.5% of the
population; mainly people of Indian descent. Blacks, 79% of the
population; descendants of African peoples who migrated in a
southerly direction from central Africa. Coloureds, 8.9% of the
population; people of mixed parentage, mainly descendants of
the indigenous Khoi Khoin people, the Malayan slaves and the
White settlers. Whites, 9.5% of the population; descendants of
the European settlers, mainly Dutch, British, German, French and
Portuguese.®

Using Statistix 8.0 the following statistical tests were performed:

* A two sample proportion test was used to determine if there
was a statistical significant change in the prevalence of dental
caries amongst the different age groups (6-, 12- and 15-year-
olds), across gender and across population groups. If a sta-
tistical significant difference existed between the mentioned
parameters, the p-values were recorded. However where the
number of successes were less than five (5), Fisher’s Exact, as
well as the p-value, were recorded.

* An association test, using two by two tables/chi-square, was
used to compare the total of a population’s severity (dmft/
DMFT) of dental caries from 1982/1983 with the total of a
population severity (dmft/DMFT) to 1988/1989 and/or to
1999/2002; as well as amongst the various age and gender
groups.

¢ Statistical significance was established if the calculated p-val-
ue was smaller than 0.05 (p<0.05).

RESULTS

In terms of the variable time the prevalence of dental caries
amongst 12-year-old South African children is shown in Figure 1.

The results of the survey show a decrease (Figure 1) in the prev-
alence of dental caries amongst 12-year-old children, from 64.4%
in 1982/83, through 54.9% in 1988/89 to 41.7% in 1999/2002.
Therefore, a total decrease of 22.7% over a 20-year period or
1.14% per year. It also appears that the difference between male
and female has disappeared.
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Figure 1: Trends in the percentage prevalence of dental caries, among 12-year-olds in South
Africa by gender
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Table 1: The DMFT/dmft and the D/d component of the DMFT/dmft expressed as a percentage of the DMFT/dmft (UTN)

1982/83 1988/89 1999/2002
DMFT D/d UTN % DMFT D/d UTN % DMFT D/d UTN %
/dmft /dmft /dmft
6-year-old* 3.16 2.66 84.18 3.13 2.51 80.19
12-year-old 2.54 1.79 70.47 1.73 1.25 72.25 1.17 0.88 75.21
15-year-old 3.23 2.08 64.39 2.35 1.82 77.45
* Primary teeth

1982/83 1988/89 1999/2002
DMFT D M F DMFT D M F DMFT D M F
Asian 2.95 2.05 0.65 0.25 1.30 0.90 0.10 0.30 1.06 0.64 0.26 0.16
Black 2.15 1.80 0.35 0 1.70 1.40 0.30 0.05 1.08 0.90 0.15 0.03
Coloured 3.75 2.35 1.20 0.20 2.00 1.20 0.50 0.30 2.07 1.46 0.41 0.20
White 3.85 1.20 0.10 2.40 1.80 0.40 0.10 1.20 0.95 0.35 0.07 0.53

In order to obtain an objective view of the quantity of services
provided for the treatment of dental caries, the unmet treatment
need (UTN) is calculated. The UTN, expressed as a percentage is
calculated by dividing the D/d component of a particular group
with the DMFT/dmft of the same group.®* The DMFT/dmft, the
D/d component and the unmet treatment need in South Africa
between 1983 and 2002 is shown in Table 1.

The results of Table | show a significant decrease (p<0.05) in the
DMFT from 2.54 in 1982/83 through 1.73 in 1988/89 to 1.17 for
the 1999/2002 survey in the 12-year-old group. This decrease was
also evident in the 15-year-old group. The UTN in 12-year-old
children, however, increased from 70.47% (1982/83) to 72.25%
(1988/89) to 75.21% (1999/2002); and in 15-year-old children
from 64.39% (1988/89) to 77.45% for the 1999/2002 survey. This
increase in the UTN took place, despite a decrease in the preva-
lence and severity of dental caries, implying a reduction in the
quantity of dental services rendered to school children. In the
6-year-old group the opposite was observed showing a decrease in
the level of untreated caries between 1988/89 and 1999/2002.

Trends in the severity of dental caries, per subject, amongst 12-
year-olds, by population group, per National Oral Health Survey,
are shown in Table 2.

Table 3: Severity of dental caries across geographical locations 1999/2002

Age dmft/ Metro Cape | Port Elizabeth | Durban | Bloemfontein
DMFT

6 dmft 5.09 3.86 3.42 2.47

12 DMFT 1.86 1.37 1.33 0.73

15 DMFT 4.05 2.00 1.95 1.53

A statistical significant (p<0.05) decrease is observed in the
DMFT from 1982 to 2002 in all the population groups. The larg-
est reductions were recorded in the White group, 75.3%; the In-
dian group, 64.1%; the Black group 49.8%; and the least in the
Coloured group 44.8%. The results also show high levels of un-
treated caries (D) and very low levels of treatment (M and F) in
all groups, except the White group. The severity (dmft/DMFT) of
dental caries, across geographical locations is shown in Table 3.

In the 1999/2002 survey the highest mean dmft/DMFT scores for
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dental caries were recorded in the coastal areas of the Metro Cape
(5.09); followed by Port Elizabeth (3.86) and Durban (3.42); and
the lowest in the interior - Bloemfontein (2.47). Further analysis of
the severity of dental caries show dental caries to be more severe
in the primary than in the permanent dentition and also that the
DMFT increased significantly from the 12- to the 15-year-olds.

DISCUSSION

A very positive observation, in terms of dental caries, in this
study, is the huge reduction in dental caries prevalence and sever-
ity in the permanent teeth of children during the past 25 years.
This reduction may be attributed to the widespread use of fluo-
ridated toothpaste in South Africa.’” Analysis of the severity of
dental caries, amongst children in the current study, shows dental
caries to be more severe in the primary than in the permanent
dentition. These findings seem to be consistent with other studies
done in South Africa and on the African continent.'®% Studies sug-
gest that caries of the primary dentition is associated with early
protein-energy malnutrition.?*?* Social, demographic and lifestyle
factors relating to the mother have also been shown to influence
the early eating patterns of children.?* These were: the addition
of sugar to the child’s comforter and the number of times per
day this is done, how often the child is put to sleep with a bottle,
whether the child is breast-fed or not and the length of time the
child was breast-fed.

The results of the current study amongst 12-year-old children
(Table 1) show a reduction in the severity (DMFT) of dental caries.
The DMFT however, increased significantly from the 12-year-olds
to the 15-year-olds. In other studies'®?® it was found that this in-
crease could mainly be attributed to caries on the second perma-
nent molar. As children get older there is an increased exposure
to cariogenic agents, this fact combined with the position of the
second permanent molar in the mouth make it more vulnerable
to the caries attack.?>2%%7

The results of Table 1 also show a decrease in the UTN in the
six-year-old group between 1988/89 and 1999/2002 and an in-
crease in the UTN in 12- and 15-year-old children between 1983
and 1999/2002 and 1988/89 and 1999/2002 respectively. These
changes in the levels of untreated caries could be attributed to
major policy changes prior to and during the periods mentioned.
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In 1975 the “first” National Oral Health Policy?® was introduced
in South Africa and the aim of this policy was to expand public
oral health services, to shift the emphasis from curative services
to preventive services and to bring all oral health services under
the umbrella of the national Department of Health. Prior to 1975,
oral health services were rendered by municipalities, provincial
departments of health, the national department of health and
even provincial departments of education.? In some provinces
dentists were employed by the departments of education and
their sole task was to visit schools and to provide dental services
to school children. Although the school dental services continued
after 1975 it was gradually replaced by dental services rendered
at clinics in communities. The unexpected implication of this
policy change was that school children received less dental ser-
vices which are reflected in the increase in untreated caries in the
12- and 15-year-old group.

In 1994%°, free health services were introduced for pregnant
woman and children under the age of six years and as a result
provinces were forced to render more services to these catego-
ries of patients.?! Although the dmft for this group has remained
relatively stable during the period 1988 to 1999/2002 the per-
centage of untreated caries has decreased by about 4%.

Mainly due to the initiatives of the European Union Presidency
and the formation of the Global Child Dental Health Task Force, the
South African National Dental Health Task Force was established on
26 July 2006.32 The aim of the task force was to improve oral health
of children in South Africa. The strategies selected by the Taskforce
will definitely contribute to improving oral health. Based on the im-
pact that the above policy changes (1975 and 1994) had on service
provision these efforts by the task force could be optimized by for-
malising the strategies in a national policy.

Compared to 12-year-old Asian, Black and White children,
12-year-old Coloured children present with higher dental caries
prevalence and severity rates. This is confirmed by a previous re-
port on dental caries being highest amongst the Coloured popula-
tion in South Africa.?®® This finding can be explained by the fact
that in contrast to Black Africans, most Coloured South Africans
live in the coastal Western Cape province, where drinking wa-
ter fluoride levels are very low.3*% Steyn et al** also suggested
that due to intake of sugars, people of the Coloured population
group substantially have more caries than people of the Black
population group. In South Africa, the socio-economic status of
the Whites is still considerably higher when compared to that of
the Black, Coloured and Asian populations.3® Therefore, by impli-
cation, members of the White population have better access to
fluoridated toothpaste, health promotional aids, dental services
and consequently also enjoy better oral health.3":3

Although many factors may contribute to the differences in the
severity of dental caries across geographical locations (Table 3)
the most likely explanation would be the availability of natural
fluoride in the drinking water. It has been previously reported
that in coastal provinces or regions such as: Metro Cape in the
Western Cape; Port Elizabeth in the Eastern Cape and Durban in
Kwa-Zulu Natal the fluoride levels are mostly lower than in the
interior provinces/regions such as Bloemfontein in the Free State
Province.’®3%3 QOckerse® attributed the differences in fluoride
content in the drinking water to differences in the fluoride con-
tent of the underlying geological formations and the fact that in
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the interior the fluoride content and total hardness of drinking
water often from underground sources are high while the drink-
ing water in the coastal regions is mostly of surface origin and the
fluoride content and total hardness very low.

CONCLUSIONS

Dental caries prevalence and severity in the permanent denti-
tion of children reduced significantly during the past 20 years.
Dental caries is more severe in the primary than in the permanent
dentition, while the severity of dental caries increased dramati-
cally from 12- to 15-year-old children. Higher dental caries preva-
lence and severity rates were recorded in the coastal regions
(Metro Cape, Port Elizabeth and Durban) as compared to an inte-
rior region (Bloemfontein). The percentage of untreated caries in
12-year- and 15-year-old children increased during the past
20 years, indicating a decrease in the dental services rendered
to school children. More than 70% of dental caries, in 6-year-,
12-year- and 15-year-old children go untreated.

Declaration: No conflict of interests was declared

REFERENCES

1. World Health Organization. Educational imperatives for oral health person-
nel: change or decay? 1990; Geneva, WHO.

2. Bagramian RA, Garcia-Godoy and Volpe AR. The global increase in dental caries. A
pending public health crisis. American Journal of Dentistry 2009; 21(1): 3-8.

3. Marthaler TM. Changes in Dental Caries 1953-2003. Caries Res 2004;38:173—
181.

4. Pretersen PE, Bourgeois D, Ogawa H, Estupinan-Day S and Ndiaye C. The glob-
al burden of oral diseases and risks to oral health. Bulletin of the World Health
Organisation 2005; 83(9):661-669.

5. Miura H, Araki Y, Haraguchi K, Arai Y and Umenai T. Socioeconomic factors
and dental caries in developing countries: A cross-national study. Social Sci-
ence & Medicine 1997; 44(2): 269-272.

6. Van Rensburg HCJ (ed). Health and Health Care in South Africa. Van Schaik
Publishers : Pretoria. 2004 p211.

7. Lalloo R, Myburgh NG and Hobdell MH. Dental Caries, socio-economic devel-
opment and national oral health policies. Int Dent J 1999; 49:196-202.

8. Cleaton-Jones PE, and Fatti P. Dental caries in children in South Africa and
Swaziland: a systematic review 1919-2007. Int Dent J 2009; 59(6): 363-368.

9. Williams WN. Dental Caries in 12-year-old South African schoolchildren.
J Dent Res 1983; 64(4):597.

10. Department of Health. National Oral Health Survey: South Africa 1988/89.
Pretoria: Government Printer; 1994.

11. Department of Health. National Oral Health Survey : South Africa 1999/2002.
Pretoria : Government Printer; 2003.

12. World Health Organization. Oral Health Surveys, Basic Methods. Second Edi-
tion, Geneva: World Health Organization, 1977.

13. World Health Organization. Oral Health Surveys, Basic Methods. Third Edi-
tion, Geneva: World Health Organization, 1987.

14. World Health Organization. Oral Health Surveys, Basic Methods. 1997. Fourth
Edition, Geneva: World Health Organization, 1997.

15. Department of National Health and Population Development. Health Trends
in South Africa 1992. Pretoria: Department of National Health and Popula-
tion Development; 1992.

16. Jong A. Dental Public Health and Community Dentistry. St Louis: CV Mosby
Company, 1981.p.79

17. Ferreira M and Rip S. Knowledge, attitudes and practices of South Africans
regarding oral health, dental care and dental services. Memorandum : Social
and demographic research. Human Sciences Research Council 1995 : 45.

18. Van Wyk PJ, Louw AJ and du Plessis JB. Caries status and treatment needs in
South Africa: Report of the 1999-2002 national children’s oral health survey.
SADJ 2004; 59:238-242.

19. Thorpe SJ. Development of Oral Health in Africa. Med Princ Prac 2003;
12(Suppl 1):61-64.

20. MacKeown M, Faber M. Urbanization and cariogenic food habits among 4-
24-month-old black South African children in rural and urban areas. Public
Health Nutr 2002; 5(6):719-726.

Additional references (21-39) are available on www.sada.co.za

Colgate [360;

Whole mouth cfean. For sensitive teath

EOUS190510RW





