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School-based primary preventive programme for children

Introduction

During the past two-three decades, there has been a substantial reduction in dental caries in
many developed countries. For example, in some countries caries prevalence declined from a
mean DMFT (mean number of sum of Decayed, Missing and Filled Teeth) of 6 - 8 to less than
1.5 for 12-year-olds. Caries free children, who were a rarity in the middle of this century, are
now often seen in these countries and may constitute more than 50 per cent of the age group.
These positive changes have been clearly reflected in reports to the Global Oral Data Bank
(GODB) of the Oral Health programme, World Health Organization (WHO), which began in
1969. Recent data indicate that caries is still declining in many countries, but at a reduced rate.
Detailed information for several WHO member-states is now available at the GODB
presentation on the Internet, the Oral Health Country/Area Profile Programme (CAPP).

In developing countries, the situation is more varied. The prevalence of dental caries has
remained low in populations who have continued their traditional dietary patterns and habits.
However, with changing living conditions and life-style due to industrialisation, an increase in
dental caries has been reported in several developing countries. This situation is certainly very
worrying, since the increase in disease in countries with limited dental manpower results in
pain, infection and large amounts of untreated disease.

The important question therefore is - how to control this situation? What acceptable and
affordable actions can and should be taken to reduce the prevalence and extent of dental caries
in developing countries with increasing disease levels? This publication will address this crucial
issue and present one method - the "affordable fluoride toothpaste" approach, including results
from a large field trial.

Rationale

The Oral Health programme (ORH) has during the years published a number of reports within
the WHO Technical Report Series (13, 14, 17, 18, 19, 38, 39, 42, 43, 48, 50), which have explored
various methods and programmes to promote oral health. Although research and community
trials have demonstrated the potential benefits of several preventive methods, not all are
appropriate in developing countries. For example, the implementation of water fluoridation
require an adequate infrastructure and proper technology, which may not be available in many
areas in the developing countries.

Two publications are of particular interest in this context, as they present highly relevant
reviews: Recent advances in oral health (44) and Fluorides and oral health (20). A number of
recommendations to promote oral health have been presented in the two publications referred
to. In particular, self care and a healthy life-style were emphasised. These would include the use
of a fluoride toothpaste and a limited number of caries-inducing snacks per day. However, it
should be realised that controlling dietary patterns and stopping the anticipated increase in
sugar consumption is not easily achieved. Therefore it is of special interest to investigate how
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industrialised countries have succeeded in reducing the caries prevalence, despite the
substantial consumption of sugar.

In a recent publication, titled 'Reasons for the caries decline: what do the experts believe?' (11),
this issue was looked at in more detail . The aim of the study was to determine what experts
today, based on their total scientific experience, 'believe' are the main reasons for the caries
decline seen in westernised countries over the past 3 decades. The question they had to answer
was "What are the main reasons why 20-25-year-old persons have less caries nowadays,
compared to 30 years ago?". There was considerable variation in the responses of the experts
but there was a clear agreement that the use of fluoride toothpaste, and water fluoridation has
had a definite positive effect.

Many studies (25) have demonstrated significant caries reductions as a result of fluoride
toothpastes. The findings clearly indicate that the introduction of toothbrushing programmes
using a fluoride toothpaste would have a significant impact in developing countries. Such
measures are, in addition, also beneficial from a periodontal point of view, as was recently
pointed out in a WHO publication, dealing with oral health programmes in ex-USSR countries
(30). There is, however, an important factor to consider when trying to transfer this concept to
developing countries. In a comprehensive review of disease control priorities in developing
countries (10), the problem was defined as:

"It is believed that fluoride toothpaste and other fluoride containing products have been of great
importance in decreasing the prevalence of caries in industrial countries. The use of such
products in developing countries should be promoted, but the outcome of such activities is also
dependent on the price of the products. New products, more affordable than those produced
today, must become available.”

Such considerations provided the background for the present project, which aimed to encourage
commercial companies to produce an ‘'affordable fluoride containing toothpaste' and to assess
this product in a developing country with high caries levels.

Objectives

The objectives of the project were to:

+ encourage companies to produce an 'affordable fluoride containing toothpaste'

» include such a product in a preventive school health programme in a developing
country and evaluate the total programme for its efficacy

» make general recommendations based on the results of the study
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These objectives are considered in more detail below.

Establishing the basis for the project

The general outline of the project was discussed at the WHO Geneva in 1989 and 1990 and was
followed by letters to some of the major international toothpaste companies, urging them to
consider producing an ‘affordable fluoride toothpaste’. Discussions with company
representatives followed on several occasions, and the first company to present a product ready
for field testing was Colgate-Palmolive, Piscataway, USA.

The next step was to identify a country willing to host the project and one which could serve
as an example to those countries having areas undergoing rapid development with a
concomitant increase of dental caries. Several such countries were identified and finally it was
decided to approach Indonesia. Contacts were established with the Directorate of Dental
Services, Ministry of Health, Jakarta in 1991. After a thorough review of the issue, plans were
drawn up for a situation analysis in the proposed province of West Kalimantan. Prior to this,
a number of contacts were made with WHO Regional and Country representatives and with
central Indonesian administrative bodies. A visit to the selected area took place in 1992 and
included discussions with authorities at provincial as well as at district levels, to assure
acceptance of the project. Based on these preparations, a research protocol was drafted and
circulated among the parties involved. It was thus decided to perform a school-based oral
health project where the ‘test’ group (intervention group) had one daily supervised
toothbrushing activity with the new toothpaste, and the 'control group' was not interfered with,
with the exception of the dental recordings (it was deemed unethical to use a non-fluoridated
toothpaste). Consensus was reached for the following specific objectives to:

» record the DMFT of both test and control groups at baseline examinations and
at repeated examinations after two and three years

= study the mutans streptococci levels in saliva of both the test and control
groups, and to verify if these levels changed during the course of the project

+  collect information on the oral hygiene of both the test and control groups, and
to study if the oral hygiene was changed during the course of the project

* obtain information on knowledge, attitude and practice in oral health among
both the test and control groups at baseline and after three years (this part of the
project will not be reported in the present publication)
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¢ use and evaluate an appropriate strategy for oral health supervision regarding
the use of “affordable toothpaste” among school children and to implement the

intervention using this strategy during the period of research

* draw up a recommendation to the government for using the research strategy as
a basis for developing policies on the reduction of dental and oral diseases
among school children.

After agreements on management responsibilities, the baseline examinations were performed
in 1993.

Materials and methods

Venue

Among the different provinces of Indonesia, the provinces of Kalimantan (the Indonesian
section of the island of Borneo) have attracted special attention due to the relatively high caries
prevalence (urban areas DMFT 7.15 for 14-year-olds) according to records at the Departemen
Kesehatan Republik Indonesia, Direktorat Jenderal Pelayanan Medik, Direktorat Kesehatan Gigi
(29). Kalimantan is scarcely populated by Indonesian standards. The province of West
Kalimantan (Kalimantan Barat), which was selected for the project, has a population density of
2ind. / km” compared to 833 ind. / km? in Java. The principal type of community is rural, the
exception being the province capital Pontianak with a population of approx. 300 000.

Three districts (Kabupaten) were selected for the study (see Fig. 1), North (Sambas), South
(Ketapang) and East (Sanggau) of Pontianak respectively. Sambas holds a relatively high
concentration of ethnic Chinese and in Sanggau, there is an influence of the Dayak population.
In each of these districts, four primary schools from urban areas and four schools from rural
areas were selected. Two urban schools and two rural schools in each district were allocated to
receive intervention and two urban schools and two rural schools served as control; a total of
12 test and 12 control schools. Thus, matching for allocation to test or control was done at
school level and the matching was based on the community type (urban/rural).
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Fig. 1. The location of the districts Ketapang (1), Sanggau (2) and Sambas (3), selected for the
evaluation of the preventive programme in the Indonesian province Kalimantan Barat on the

island of Borneo.
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The distribution of children per district at baseline is presented in Fig. 2. The total number of
children (intervention+controls) at baseline was 2141. The sample suffered a drop out of 25%
over the three years of the study, the drop out being more pronounced in the district of Sambas.
There were no significant differences in the drop-out rate between test and control, male and
female or urban and rural children. No assessment was done to the reasons for drop out but

it appeared that migration was an important reason.
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Fig. 2 Distribution of the number of school children participating in the study according to district
and year of study. A drop-out of 19% was evident after two years and at the final examination after
three years, 75% of the children were still present.
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Fig. 3 Distribution at baseline examination according to age and sex.
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The sample constituted all children of selected schools who attended grade one, two and three
at baseline. In these grades, the age of the children was not homogeneous (Fig. 3) and as a result,
there was a wide age span in the sample. However, it was decided to include all children in the
selected grades and not exclude a few, being either too young or old compared to the mean of
the group.
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As a result of the wide range of ages, there were also differences in the development of the
dentitions, expressed as number of permanent teeth (Fig. 4). However, at the conclusion of
the study the distribution of the number of permanent teeth was not significantly different in
test and control group (Fig. 5).

Fig. 4 Dental development of the participating school children at baseline examination expressed as
number erupted of permanent teeth.
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Fig. 5 Dental development (number of permanent teeth) of the participating school children at the
final examination after three years according to their allocation to test and control group.
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Oral Health Programme

The oral health programme was developed and managed by the local health and school
authorities after the initiation by staff from the Ministry of Health. At each study site, the focal
person in charge of the programme was usually one of the dentists in the district and this
person had the responsibility to distribute material to the schools and support their activities.
The staff of the schools organised and supervised toothbrushing in order to adapt it to the work
at their particular school. Toothbrushes and toothpastes were stored at the schools, for example
in specially designed cupboards of local manufacture. A number of instructions, not to be
deviated from, were given: to carry out the toothbrushing once a day, to apply toothpaste on
the full length of the brush, to brush for at least one minute and to rinse with water only once
after brushing.

Toothpaste and toothbrushes, were kindly donated by Colgate-Palmolive Inc. The toothpaste,
produced according to the specifications for the "Affordable toothpaste" and containing
1000 ppm fluoride as monofluorophosphate, was delivered in plain white tubes with text
indicating their origin and intended use in the study. Toothbrushes were provided in a quantity
of 4 per year and were of soft quality. The material was distributed to the districts by the
provincial health service.

Composition of toothpaste

In 1990, the World Health Organization requested major toothpaste manufacturers to develop
an affordable cost of toothpaste (ACT) with fluoride that WHO could test clinically for anti-
caries efficacy in children. In response to this request Colgate developed a new formula which
consists of a combination of humectants, water, precipitated calcium carbonate (PCC), and
sodium monofluorophosphate (MFP) as the anti-caries flucride source. Additionally, the
dentifrice was formulated with surfactant and flavour to improve the mouthfeel, and a special
combination of preservatives to eliminate bacterial growth in the toothpaste.

A number of factors led to PCC being selected as an abrasive for the ACT project. First of all,
it is readily available in developing countries, and is effective in removing plaque and debris
from teeth. In addition, PCC is likely to add to the buffering effect of saliva during a pH drop
in dental plaque. Finally, there is considerable experience of the use of similar toothpastes.
Numerous clinical trials have been published, showing anti-caries effects of PCC/MFP
combinations. (16, 21, 22, 23, 31, 32, 33, 34, 36, 40, 41, 49, 51, 52).

The formula was optimized by using raw materials with appropriate specifications with regard
to particle size, purity, soluble calcium, alkalinity, heavy metal content, whiteness, and
bacteriological counts. All of these specifications ensured that the product contained a
PCC/MFP system with optimal stability which gives long lasting availability of fluoride. Also,
it would not support bacterial growth, and it was safe to use.
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The particle size distribution of the PCC used in this toothpaste was also designed to provide
sufficient cleaning, while not being too large as to cause excessive wear for dental tissues, or too
small which increases surface area of contact that may create problems with fluoride stability.

Calcium carbonate is the major constituent of this product, and is usually not optimally
compatible with fluoride sources over a long period of time. Since fluoride is the anti-caries
agent in the formula, the compatibility of this ingredient with abrasives such as PCC is
extremely important. For example, in alkaline solutions, the monofluorophosphates ions
dissociate according to the following reaction:

PO,F** " - F + HPO, 2

By this reaction, fluoride ions are liberated in the aqueous phase of the toothpaste. Fluoride ions
will then react over time with PCC in the following equilibrium reaction:

2F+ CaCO, (s)«— CaF, + HPO, *

In order to prevent this reaction, a stabilizer was used, which reduces the occurrence of this
reaction and shifts the equilibrium away from CaF, formation. In that case, the amount of
fluoride loss due to its interaction with this abrasive system is reduced and the formula will
have enhanced anti-cavity protection for a longer period of time. (53, 54, 55, 56, 57, 58).

Several stabilizers are available to reduce fluoride loss in toothpastes of this kind, but some
interfere with fluoride efficacy in vitro. In this case a stabilizer which significantly reduces
fluoride inactivation by the PCC abrasive without interfering with its in vitro anti-cavity efficacy
was used.

In summary, there was a toothpaste, which is potentially highly effective in reducing caries
incidence. This product contains an abrasive composed of precipitated calcium carbonate, and
a compatible fluoride system which prevents plaque pH from decreasing significantly. The level
of fluoride in the toothpaste is 1000 ppm and the dentifrice also contains surfactant and flavour
to improve mouthfeel, and a special combination of preservatives to prevent bacterial growth.

Additionally, critical raw materials such as PCC satisfy relevant raw material specifications in
order to produce a high quality but affordable cost of toothpaste. PCC is then the abrasive of
choice for the affordable toothpaste formula because of its low cost without compromising
efficacy when compared to the more expensive silica dentifrices. Although PCC is preferred,
some natural chalks may also possess the key desirable properties to make high quality, low

cost dentifrices.
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Data collection
Dental caries

In order to make the present data available to comparisons with other studies, the DMF teeth
index according to WHO was selected for expressing data for dental caries. The diagnostic
criteria were as outlined by WHO (37) and the methodology followed the WHO
recommendations; diagnosis was made with the aid of a dental explorer and a mouth mirror
in indirect natural light.

Dental caries prevalence (DMFT) was calculated as the individual sum of D, M and F teeth. The
dental caries incidence was calculated as the individual difference in DMFT between baseline
prevalence and the examination after two and three years. “Reversals” (teeth with the diagnosis
of caries at baseline with a subsequent diagnosis of being sound at the follow up examinations)
were calculated as having negative incidence.

Tootheleaning efficiency

The criteria of the widely adopted Simplified Debris Index (24) were selected for the evaluation
of the toothcleaning. The surfaces examined were the buccal surfaces of 16 and 26, the labial
surfaces of 11 and 31, and the lingual surfaces of 36 and 46. The presence of debris was recorded
with the aid of a dental explorer, moved perpendicular to the tooth surface.

A score was assigned to each present index tooth according to the index.

Score 0 No Debris
Score 1 Debris covering no more than the cervical 1/3 of the crown.
Score 2 Debris covering no more than the cervical 2/3 of the crown.
Score 3 Debris covering more than 2/3 of the crown.

Calibration

The recording of the clinical findings were carried out by six examiners, two for each district
and with the same two examiners being allocated the same district throughout the study. In one
district, Sambas, one examiner was replaced after two or three years due to deteriorating
health. Before the annual examinations, the six dentists were calibrated in the caries diagnosis
using a cross- examination/ re-examination protocol. The calibration was performed on school
children in the same age group and the same caries prevalence as the sample, but did not
involve children in the actual sample.

10
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Salivary mutans streptococci

Mutans streptococci are widely recognised as the initiators of the caries lesion (9) and have a
number of features directly related to their cariogenicity. Their prevalence in saliva is in many
populations associated with an increased caries prevalence (8).

The salivary level of mutans streptococci was determined at baseline and after two years in the
sample in the district of Sanggau. The Strip. mutans method (27) was adopted and the sample
collected prior to the clinical examination. The samples were incubated at site in portable
incubators and dried for later scoring by an independent observer. Scoring was done according
to the model chart provided by the manufacturer. The scores correspond approximately to the
following salivary counts of mutans streptococci:

Score Mutans streptococci colony forming units/ ml saliva
Zero <10 000

One 10 000 - 100 000

Two 100 000 - 1 000 000

Three >1 000 000

Statistics
All statistical tests were performed using the Statistica software (StatSoft Inc., Tulsa, OK, USA.).

The level of significance for all tests was set at p< 0.05. Where applicable, the actual values
obtained are presented in the results sections.

RESULTS

Dental caries

The efficacy of the preventive programme was clearly demonstrated in the caries increment
figures from the two groups (Table 1).

Table 1. DMFT increment in testgroup compared to control-group for different
age groups expressed as "% lower DMFT increment”.

Age at baseline % lower DMFT increment in testgroup
compared to control-group
6 22
7 21
8 40
9 16
>9 12

All age groups 23

11
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If analysed in terms of total dental caries increment during the three years (Fig. 6), it can be
concluded that significantly fewer new teeth were attacked by caries in the test group (ANOVA,
F=7.97, p=.005) compared to the control group. In addition, there was a considerable interaction
between age and study group (F=2.68, p=0.015) with the younger age groups responding more
to the supervised brushing with the fluoridated toothpaste.

The caries incidence was made up almost exclusively of the D component.

Fig. 6 Caries incidence (DMFT increment) according to study group and age at baseline.
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The age groups exhibiting a reduced mean caries increment were further analysed in terms of
outcome for the subjects.

First, the difference in frequency of cariesfree subjects was compared in test and control group.
This comparison was made among subjects free from caries at the baseline examination (Fig7)
and revealed that up to 10 percent more children were cariesfree in the test group. For those
children already affected by caries in the permanent dentition at baseline, the same comparison
was applied but a successful outcome was defined as having no new caries lesions in the
permanent dentition (Fig 8). Also in this case, the proportion with no caries increment was
higher in the test group by up to 19 percent.

12
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Fig. 7 Percent cariesfree subjects after three years of those who were cariesfree at baseline. Study
group and age at baseline.
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Fig. 8 Percent subjects with no caries increment after three years of those who had carious permanent
teeth at baseline. Study group and age at baseline.
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Toothcleaning efficiency

The change in median Debris Index (DI) between the baseline and the final examination differed
significantly between the test and the control group (Mann-Whitney U-test, U=196763.0,
p=0.000). The distribution of subjects according to treatment and change in median DI score is
presented in Fig. 9. A positive change indicates a reduction in median DI (less debris) and a
negative change indicates an increase in median DI score (more debris).

Fig. 9 Improvement in Debris Index (DI} during the study according to study group. An decrease in
DI from baseline to final examination is expressed as a positive value of improvement.
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Mutans streptococci

The mutans streptococci were demonstrated in most of the samples (Fig. 10) both at baseline
and after two years. A considerable proportion of the children were harbouring mutans
streptococci in high or very high numbers (score 2 and 3). The individual levels of bacteria
varied over time, the contingency coefficient being 0.20 for the test group and 0.30 for the
control group.

Fig. 10 Prevalence of mutans streptococci of test and control (CTR) groups in Sanggau at baseline and
after two years of the study.

CTR Mutansscore at baseline
Zero One Two Three
Zero One 8 34 3
Mutans
score Two 6 41 9
year two
Three 2 57 27
TEST Mutansscore at baseline
Zero One Two Three
Zero One 22 48 10
Mutans  Tywo
score 9 30 12
vear two
Three 9 58 15
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Dental caries in relation to DI score significantly

Dental caries prevalence at baseline was related to median DI (ANOVA, F=28.42, p= 0.000) and
this was also true for the three year caries incidence and DI at the final examination (ANOVA,
F=3.76, p=.001) as demonstrated in Fig. 11.

Fig. 11 Caries incidence (DMFT increment) during the study in relation to Debris Index at final
examination.
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Dental caries in relation to mutans streptococci

In the subsample from Sanggau where the level of mutans streptococci was determined, the
mean caries incidence increased with increasing levels of mutans streptococci (Fig. 12), although
the differences, were not statistically significant (ANOVA, F=1.39, p=0.24).

Fig. 12. The relationship between prevalence of mutans streptococci at baseline examination and caries
incidence (DMFT increment) during the study.
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Discussion

This clinical trial had a number of different but important components. It includes
organisational and management matters at all levels from the Ministry of Health to the class-
room, the development and selection of suitable oral health products, and an evaluation of
these products in a developing country with high caries levels.

The use and benefits of a fluoridated toothpaste when used in a supervised school dental health
programme, has been demonstrated previously in several studies. This study in contrast to
most others was run in an area with scarce resources and different living conditions. The value
of reduced caries incidence has to be considered in relation to the general 'survival' of a
population in competition with many other urgent needs. The main outcome of this project was
that it demonstrated that it is possible to establish a caries preventive programme in such
conditions, and significant caries reductions were obtained.

There is a saying that "a chain is as strong as its weakest link". Transferring this proverb to our
chain of events, there was one particular link which had significant impact on this project,
namely the commitment of teachers and headmasters of the schools, supervising the children.
Their enthusiastic involvement and repeated encouragement of this group of people is essential
for the success of such a project. On the whole, this seemed to work well in the study despite
some temporary problems due to change in local staff.

Another link requiring serious consideration is the transportation of products to remote areas.
In this respect, the involvement of persons both at province and district levels are important.
One of our project areas was accessible only by boat or air and then by truck. Two of the rural
schools suffered a lack of toothpaste for about two months due to transportation problems. A
further aspect worth consideration is that products should have minimum extra package
covers, to minimise space and weight and waste disposal.

These factors serve to highlight the fact that any preventive method must be well adjusted to
the community context. This programme was developed in close collaboration with the local
network in the community which favoured a practical and less formal approach to solving
potential problems. In fact, due to the enthusiasm of all participants in the area, some control
schools started toothbrushing and oral health information activities, although they were less
intensive compared to test schools. Due to ethical reasons, these activities were not stopped,
but probably reduced the expected caries incidence in the control group.

Numerous studies have investigated the impact of supervised toothbrushing with fluoridated
toothpaste on oral health in industrialised countries (7,26,28,47). In the early studies, the effect
of different fluoride salts in the toothpaste was also addressed (15). However, the focus in this
study was primarily the feasibility of introducing a supervised programme of toothbrushing
with a fluoride tooth paste in a rural area in a developing country. The statistically significant

18
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reduction in mean DMFT increment obtained in this study, 23%, compares favourably with the
average DFS/DMFS reduction of 24% reported by DePaola in a review (15). These reductions
are thus of the same magnitude as those found in the West Kalimantan schools, indicating a
beneficial effect of a supervised brushing programme without limitations to the setting.

The high caries prevalence in Kalimantan was associated with the presence of cariogenic
microorganisms, the mutans streptococci, in the population. At baseline, the mutans
streptococcal 'load' was relatively high, with 86 % of the Sanggau group having Strip. mutans
scores of 2 or 3 (Fig. 10). The presence of these organisms may partly explain the rapid
deterioration of the oral health in the region, following the introduction of refined foodstuffs.
After two years, the Strip Mutans values had decreased to 69 % but there was no significant
difference between test and control group. This reduction may have been due to exfoliation of
carious primary teeth carrying mutans streptococci, as observed earlier in Thailand (46), and
improved levels of oral hygiene in both groups. However, it has been shown that even after
meticulous professional toothcleaning, it is difficult to obtain anything more than a temporary
reduction in mutans streptococci levels (3).

The correlation between oral hygiene and caries has been a controversial issue (1,4,5). In the
present study, there was a significant correlation between the DI score and the caries prevalence
at baseline, and between the DI score at the final examination and the DMFT increment over
the three years. It seems reasonable to consider a synergistic effect between the improved levels
of oral hygiene and the fluoride exposure, as has been suggested earlier (45). If such a
programme was expanded to further provinces and areas, and for prolonged time, it can be
expected that the populations would obtain significant positive health benefits. It should be
realised that the use of fluoridated toothpastes among young people in the capital of Jakarta
already is very high (35). Repeated motivation and reinstruction based on individual needs
should make it possible to further improve the programme (2).

What is an 'affordable toothpaste'? The proposition was that such a toothpaste should be
available at a price which enables people on low income to purchase such a product. This is not
possible to define in terms of rupee, yen, cent, dre, rubel, dollars or any other currency. The cost
of the product should be seen in relation to the relative costs of other daily requirements.
During the collection of background information for this project, the cost for toothpaste was
compared with the price of sugar in some developing countries. In some instances, the cost of
one tube of toothpaste sometimes was equal to several kilograms of sugar. Since sugar is an
important source of calories it is easy to understand why those on low income give priority to
this rather than a tube of expensive toothpaste.

The cost of the 'affordable toothpaste' used in this study cannot be defined precisely at this
stage since it depends on a number of factors, which include the cost of raw materials and
production. Nevertheless, the product used in this study has the potential to be significantly
less expensive than others and this product has been shown to be effective in a community trial.
It is hoped that its price compared with other products, for example sugar, should be
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significantly more favourable than at present. However, there still remains the question of how
people will prioritize their spending. Therefore, an affordable product must be combined with
continuous health education and motivation. Any further reduction of the cost would mean that
more children could be covered by the programme.

Conclusions and recommendations

« A supervised school-based toothbrushing programme that was arranged in a
developing country setting over a period of three years resulted in a reduction
of caries incidence by 12-40% for different age groups compared to control
groups.

» A toothpaste was developed which was affordable to as many people as
possible.

« Any preventive project to be conducted in developing countries should
carefully consider the community characteristics. Encouragement and

involvement of local personnel is of crucial importance.

« Supervised school health programmes should be considered by authorities as
one effective way of reducing dental caries and should be introduced if other

ways have not proven more accurate results.
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Appendix

The data presented as charts in the publication are tabulated below with
reference to the respective Figure.

Fig. 2. Distribution of the number of school children participating
in the study according to district and year of the study.

Number of subjects
District Baseline Year two Year three
Ketapang 831 708 696
Sanggau 597 486 457
Sambas 713 538 456

Fig. 3. Distribution at baseline examination according to age and sex.

Age (years) at Male Female
baseline

6 175 199

7 233 233

8 298 258

9 173 158
10 84 80
>10 67 54
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Fig. 4. Dental development of the participating school children at baseline
examination expressed as number of erupted permanent teeth.

Number of permanent teeth Number of subjects
0 156
1 35
2 58
3 50
4 101
5 63
6 162
7 90
8 142
9 94

10 267
11 118
12 193
13 100
14 92
15 56
16 58
17 66
18 40
19 32
20 28
21 20
22 23
23 23
24 12
25 13
26 11

N
N
=)}

[\]
[+5}

18

22



School-based primary preventive programme for children

Fig. 5. Dental development (number of permanent teeth) of the participating school |
children at the final examination after three years according to treatment.

Number of permanent  Number of subjects Number of subjects

teeth Test group Control group
0 0 0
1 0 0
2 0 0
3 0 0
4 0 0
5 0 0
6 0 0
7 0 0
8 1 0
9 1 3
10 15 15
11 17 14
12 45 35
13 32 27
14 46 36
15 30 26
16 44 37
17 42 36
18 39 32
19 31 28
20 46 41
21 38 42
22 43 37
23 34 49
24 46 50
25 42 36
26 53 61
27 42 31

138 138

8
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Fig. 6. Caries incidence (DMFT increment) during the study

according to treatment and age at baseline.

Age (years) at DMFT increment DMFT increment
baseline Test group Control group
6 12 1.5
7 1.1 14
8 0.9 1.5
9 1.2 14
>9 1.3 1.5

Fig 7. Pexcent cariesfree subjects after three years of those who

were cariesfree at baseline. Study group and age at baseline.

Age at baseline Test group Control group
6 years 38 27
7 years 39 36
8 years 42 39

Fig 8. Percent subjects with no caries increment after three years of those

who had carious permanent teeth at baseline. Study group and age at baseline.

Age at baseline Test group Control group
6 years 31 27
7 years 38 19
8 years 31 22
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Fig. 9. Improvement in Debris Index (DI) during the study according to treatment.

Improvement in Number of subjects Number of subjects

median DI Test group Control group
-3 1 13
-2.5 2 7
-2 18 39
-1.5 26 27
-1 69 135
-0.5 48 78
0 146 193
0.5 82 94
1 197 117
1.5 75 36
2 104 35
2.5 16 1
3 32 2

Fig. 11. Caries incidence (DMFT increment) during the study in

relation to Debris Index at final examination.

Median DI at final DMFT increment DMFT increment
examination Test group Control group
0 1.0 1.0
0.5 1.0 1.2
1 13 14
1.5 0.9 1.6
2 1.1 1.5
2.5 0.3 1.6
3 1.6 1.9

Fig. 12. The relationship between prevalence of mutans streptococci at
baseline and caries incidence (DMFT increment) during the study.

Strip mutans DMFT increment DMFT increment
score Test group Control group
Zero - One 0.4 0.2
Two 0.5 0.8
Three 0.8 1.0
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