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ABSTRACT

1. Introduction

Dental caries is the most frequently occurring non-communicable disease world-wide and
the most common disease found in children. Although dental caries in South Africa
reduced significantly during the last 3 decades, the high levels of untreated caries in all
age groups is an alarming cause for concern. Experts are of the opinion that the dramatic
decline in caries is mostly due to the use of fluoride toothpaste. Whilst water fluoridation
had been proven as effective in reducing caries prevalence and severity and promoted
as a major public health intervention by the World Health Organisation (WHO), no water

fluoridation schemes exist in South Africa.

There is little evidence that caries in South African children is addressed adequately
through policy and service provision efforts. Due to persistent oral health inequalities in
access to care the South African public sector is under constant strain to deliver equitable,

cost effective primary oral preventive services.

As children spend a considerable proportion of their lives in education, schools can play
a significant role in promoting children’s health and oral health. Although several studies
indicated that caries prevalence and severity can be reduced by brushing programmes,
very little is known on the effectiveness of such interventions in the South African public

school set up.

Odontogenic infections may influence the ability of a child to ingest food which in turn
could have a negative impact on the development of the child. Despite the pandemic
character of dental decay, particularly in children, there are only a few studies that have
examined the relationship between the severity of dental decay and the Body Mass Index
(BMI).

Rob Ferreira Hospital, Dental Department, under supervision of the author of this
dissertation, introduced the Colgate Bright Smile Bright Future tooth brushing programme
in low socio-economic areas in the Ehlanzeni district of Mpumalanga for children in
Grades R to three in June 2012. Teachers supervised children that participated in the

programme to ensure they brushed daily at school according to the prescribed methods.

Xi



This provided an ideal opportunity to evaluate the effectiveness of a three year tooth
brushing programme in primary schools (community trial) in a South African public school
setup and to evaluate the relationship between odontogenic infections and BMI of the
children.

2. Objective

The purpose of the study was to evaluate the effectiveness of the tooth brushing
programme in a community trial in the Ehlanzeni district of Mpumalanga. The idea was to
evaluate the impact of this programme on dental caries by comparing the caries status of
children who took part in a brushing programme since 2012, with the caries status of a
comparable group of children from the same district who did not take part in the brushing
programme, in the three years prior to the survey. The purpose of the second part of the
study was to investigate the relationship between odontogenic infections and BMI of eight

to ten year old children.

3. Study methodology

Two samples of 250 children each, in the age group eight to ten years old, were randomly
selected from children in Grade three. The first sample was drawn from children who took
part in the brushing project and only the six schools that were part of the brushing project
since the commencement of the project in 2012, were included. The second sample was
drawn from children in six schools, in the same district, who did not participate in the

brushing programme, but who were in the proximity of the intervention schools.

DMFT/dmft index was used to measure caries experience and PUFA/pufa index used to
measure odontogenic infections due to untreated dental caries according to standard
procedures. Anthropometric measurements were performed and this information was

used to compute the BMI.

PUFA outcome was assessed using logistic regression while the data analysis for the
evaluation of the effectiveness of tooth brushing compared intervention versus non-

intervention groups using independent samples T-tests.

xii



4. Results

Two hundred and fifty children were examined in both the intervention and control groups.
Mean ages of 111.62 (SD: 8.24) and 111.97 (SD: 8.18) months were, respectively,

recorded for the two groups.

The results of the study show that the prevalence of dental caries (primary and permanent
teeth) in the intervention group was 57.2% and in the control group it was 74.8%. The
severity of dental caries expressed as the mean DMFT and the mean dmft in the
intervention group was 0.15 (SD: 0.48) and 1.82 (SD: 2.28), respectively. In the control
group the corresponding figures were 0.38 (SD: 0.92) and 2.50 (SD: 2.31), respectively.
Of the children in the intervention group, 22% presented with odontogenic infections
(mean PUFA/pufa score 0.40 with SD of 0.92) compared to 36% of children in the control
group (mean PUFA/pufa score 0.82 with SD of 1.38). P-values for the comparisons

between the groups were significant (p< 0.05).

The results of the study show a difference of 30.8% and 63.6% in the prevalence of dental

caries and odontogenic infections for the intervention and control groups, respectively.

The odds ratios (OR) obtained from logistic regression model with low BMI as the
dependent variable show that children with odontogenic infections (PUFA+pufa >1) and
dental caries (DMFT+dmft > 0) as compared to those without odontogenic infections and
caries do not have a statistically significant increased likelihood of below normal BMI
(OR:1.12 and 1.03, respectively) (p>0.05).

5. Conclusion

This study showed that teacher supervised tooth brushing programmes implemented and
closely monitored by oral health professionals, can be very effective in the South African
public school set-up with significant differences noticed in caries and odontogenic
infection prevalence and severity between the control and intervention groups.
Significantly less caries and odontogenic infections were recorded in the intervention than

in the control group.
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CHAPTER 1: INTRODUCTION

1.1 Background

Dental caries and gingivitis are the most common oral diseases among children with 60-
90% of children being affected globally as indicated in a 2003 World Health Organisation
(WHO) report.t The results of the last National Children's Oral Health Survey that was
conducted in South Africa between 1999 and 2002 indicated that 39.7% of the 6-year-old
children were caries free, which was still below the goal of 50% set by the Department of
Health and the WHO for the year 2000.%2 The National Children’s Oral Health Survey was

conducted more than a decade ago, but still relevant with no recent data available.

Dental caries is a progressive disease and if left untreated can negatively affect children’s
guality of life. Pain resulting from decayed teeth can compromise learners’ concentration
and patrticipation in school, hampering their development and denying them the full benefit

of schooling.*

Although dental caries in South Africa reduced significantly during the last 3 decades as
indicated in data obtained from the National Oral Health surveys, the high levels of
untreated caries in all age groups is an alarming cause for concern.>® It has been shown
in these studies that more than 80% of caries in children has been left untreated
according the Unmet Treatment Need Index (UTN).2 The UTN is expressed as a
percentage and calculated by dividing the decayed component of the permanent and
primary teeth D(d) by the DMFT(dmft). The DMFT Index is used to express the level of
severity of dental caries in the permanent dentition of an individual and is expressed as
the total number of teeth that are decayed (D), missing (M) or filled (F). The dmft Index is
used to express the level of severity of dental caries in the primary dentition of a child and

is expressed as the total number of teeth that are decayed (d), missing (m) and filled (f).

The WHO Oral Health Programme emphasise the importance of public health
approaches for the prevention of dental caries through the effective use of fluorides that
includes implementation of water fluoridation.” Fluoridated drinking water is shown to be

the most common method for systemically applied fluoride and to be effective in reducing



the severity of dental decay in entire populations.? Up to date water, fluoridation had not
been implemented in South Africa with the local authorities expressing concern regarding
cost of implementation and effectiveness of such an intervention in the past.® A study
conducted in 2012, concluded in that it is still a viable option to implement water

fluoridation in South Africa to prevent and reduce the prevalence of dental caries.®

There is a global consensus that regular use of fluoride toothpaste is critical in child dental
health. Most experts are of the opinion that the dramatic decline in caries during the last
decade of the 20" century is due to the use of fluoride toothpaste.l® Health promotion
programs that involved tooth brushing have been among the most successful educational
programs in caries prevention.'%'2 Cross-sectional surveys, clinical trials, and
experiments related to tooth brushing research studies involving populations of 1450-
1545 children have found that tooth brushing twice a day resulted in increased tooth

retention.?

1.2 Problem statement

South Africa is unique as its health care system needs to provide services to a wide
spectrum of the population that ranges from poor historically disadvantaged groups to
sections of the population with a high socio-economic status.'® There is little evidence
that caries in children is addressed adequately through policy and service provision
efforts.!* Due to persistent oral health inequalities in access to care the public sector is
under constant strain to deliver equitable, cost-effective primary oral preventive

services.1®

Prevention through the use of fluoride is suggested to be the most cost-effective way of
reducing this public health burden.'® In the absence of water fluoridation schemes in
South Africa, the introduction of tooth brushing programmes, with fluoridated toothpaste
in schools located in low socio-economic neighbourhoods could be a realistic way in
preventing the high level of untreated dental caries. Although several studies indicated

that caries prevalence and severity can be reduced by brushing programmes, very little



is known on the effectiveness of such an intervention in the South African public school

set up.

Rob Ferreira Hospital Dental Department, under supervision of the author of this
dissertation, introduced the Colgate Bright Smile Bright Future tooth brushing programme
in low socio-economic areas in the Ehlanzeni district of Mpumalanga for children in
Grades R to three in June 2012. This provided an ideal opportunity to evaluate the
effectiveness of a tooth brushing programme in primary schools (community trial) in a
South African public school setup. Children were provided with toothbrushes and
toothpaste. They were allowed to brush their teeth once a day, after break, during the
school week under supervision of a teacher. Due to a lack of oral health human resources,
the supervising oral health professional only visited the school on a 4 to 6 weekly basis.
The execution of the tooth brushing programme was therefore not entirely under the

control of an oral health professional.

This study also provided the researchers with an opportunity to evaluate the relationship
between infections in the mouth due to untreated dental decay (odontogenic infections)
and the physical development of children by calculating the body mass index (BMI) of
each participant. Odontogenic infections in the context of this study include abscesses,
draining fistulas, necrotic tooth pulps or ulcerations of oral mucosa due to root fragments.
Odontogenic infections may influence the ability of a child to ingest food which could have
a negative impact on the development of the child. Despite the pandemic character of
dental decay, particularly in children, there are only a few studies that have examined the

relationship between the severity of dental decay and the BMI.

1.3 Reference method

The Vancouver referencing method is used in this dissertation.

1.4 Study outline
The following structure will be followed in the exposition of the dissertation:



Chapter 2 reviews the published literature on dental caries and its trends and the
evidence related to the effectiveness of tooth brushing programmes with fluoridated
toothpaste at schools. This chapter concludes with a brief overview of the literature on

odontogenic infections and the physical development of a child.

In Chapter 3, a detailed explanation of the implementation and the execution of the tooth

brushing programme is provided.

The aim and objectives of the study are stipulated in Chapter 4. The important indicators
used in this dissertation to evaluate the effectiveness of the tooth brushing programme

are provided here.

Chapter 5 focuses on the study methodology that was used to achieve the objectives of
the study. In this chapter the sampling technique, the staff involved and their training, the

indices employed, ethical considerations and data analysis are addressed.

The results obtained are reported in Chapter 6. The chapter highlights the reliability of

the data and the most important findings of the study.

In Chapters 7 and 8, the results are discussed and conclusions are drawn. Finally
recommendations are made based upon the results obtained in this study.



CHAPTER 2: LITERATURE REVIEW

2.1 Dental caries and its trends

Dental caries is the most frequently occurring, non-communicable disease world-wide
and the most common disease found in children.! Edelstein described dental caries as
pandemic as it is a global disease that could affect all people with severe consequences:
pain, dysfunction, negative impact on eating, sleeping, speaking, being productive and

enjoy general health.'’

Dental caries is a multi-factorial disease with patterns related to biological mechanisms,
population risks that involve social determinants inclusive of financial status and
education. Behavioral and demographic factors, environmental conditions and the
accessibility of fluoride at community or individual level all have an impact on the
disease.>*® The high consumption of sugar-sweetened drinks and the lack of regular tooth
brushing are found to be the key factors strongly linked to dental caries, especially among

primary-aged school children?®,

The WHO observed that caries experience is higher in developed countries compared to
developing countries. Although the disease level is classified as relatively low in Africa it
is expected to increase in many developing African countries due to changing living
conditions that includes increasing consumption of sugars and inadequate fluoride

exposure.t

Dental caries rates have declined worldwide in the past century* and this trend was also
observed in South Africa when analysing data obtained from the last three national oral
health surveys that were conducted in 1982, 1988/89 and 1999/2002%. These studies
were conducted more than a decade ago but no new national surveys were conducted
during the past 15 years and therefore no new national data are available. The prevalence
of caries among 12 year olds decreased substantially from 64.4% in 1982 to 41.7% in
1999/2002, while the DMFT also decrease significantly from 2.52 in 1982 to 1.17 in
1999/2002. A larger reduction in DMFT was observed among Whites (75.3%) compared
to Asians (64.1%), Blacks (49.8%) and Coloureds (44.8%). Caries were reported to be



more prevalent and severe in coastal areas than interior regions of the country. Children
living in urban areas had slightly higher rates of dental caries. Alarming high levels of
untreated caries and low levels of treatment were noticed with the unmet treatment need
in 12 and 15 year olds increasing and more than 70% of caries in 6-, 12- and 15-year old

children reported as untreated.®

The most recent conducted (1999-2002) children’s oral health survey in South Africa
indicated that 39.7% of 6 year old children were caries free, which was still below the 50%
target set by the Department of Health and the WHO for the year 2000. The DMFT of 12
year-old children was 1.1 which was below the target of 1.5 as set by the Department of
Health. Based on the Unmet Treatment Need index more than 80% of caries in children
were untreated. The greatest need for dental caries treatment among children in South
African was for preventive services, restorations and extractions. The need of treatment
varied between the age groups, with younger children needing more conservative care
and extractions compared to older children. In all the age groups the need for restorations
was higher than the need for extractions.® Negligible levels of filled teeth were recorded
in all age groups. This might be due to the inadequacy of resources such as oral health
personnel and dental facilities as well as lack of awareness about oral health amongst

the population.®

2.2 Role of fluoride

The benefits of fluoride in caries prevention had been justified by researchers. It is
achieved in at least 3 ways; remineralization of early damage to enamel caused by acid
produced by the plaque bacteria, improving the chemical structure of enamel and
therefore making it more resistant to acid and reducing the ability of plaque bacteria to

produce acid.?°

Peterson and Phantumvanit (2012) report that fluoride action is predominantly post-
eruptive with fluoride in the oral fluids interchanging with soft tissue, hard tissue and dental
plague. The method of delivery can be either self-applied by the individual, professionally

administered or community-based fluoridation. Self-administered fluoride includes mouth



rinses and fluoride toothpastes. Professional administration of fluoride is conducted
through the use of topical fluorides in the form of gels or varnishes. Three types of
delivery had been used through community approaches that included, water, salt or

milk.t6

The worldwide decline in dental caries is partly attributed to the availability of fluoride
toothpaste %19 and is the most widely used form of fluoride delivery?. Toothpastes must
have sufficient fluoride content to be effective. A systematic review of seven randomised
controlled trials comparing low fluoride toothpastes (containing 600 ppm F or less) with
high fluoride toothpastes (containing 1,000 ppm or more) in children or adults showed
that 250 ppm fluoride dentifrice was not as effective in caries prevention in the permanent

dentition as a toothpastes containing 1,000 ppm F or more.??

The WHO emphasised the importance of public health approaches to the effective use of
fluorides for the prevention of caries. People should be encouraged to brush twice daily
with fluoride toothpaste and where the incidence and prevalence of caries in the
community is moderate to high or where it is increasing an additional source of fluoride

should be considered in the form of water, milk or salt.”

A report by the Medical Research Council in the United Kingdom stated that water
fluoridation was effective in reducing dental caries, and that the reduction in dental caries
experience had been greater in those areas with higher levels of dental caries prior to
water fluoridation. The change in the prevalence of dental caries was an estimated 15%
increase in the proportion of caries free subjects. It also stated that water fluoridation

reduced the incidence of caries in children age 5-14 by an average of 2.3 dmft/DMFT.?3

Water fluoridation had been proven to have additional benefits to those associated with
the use of fluoride toothpastes alone. There is also no credible evidence that water
fluoridation is associated with any adverse health effects except for an increased risk of

unaesthetic dental fluorosis by an average of 13%.%* It had been suggested that



preventing dental caries is likely to be far more beneficial than the possibility of a minor

cosmetic side effect of mild fluorosis.2®

Whilst water fluoridation had been proven as effective and is promoted as a major public
health intervention by the WHO, no water fluoridation scheme for the prevention of dental
caries exist in South Africa.® In September 2000 the Minister of Health approved
regulations which compelled every water supplier in South Africa to initiate water
fluoridation unless exempted thereof.?® A new Health Act approved in 2003, however
necessitated an amendment to the regulations on fluoridating water supplies. These

amendments are yet to be finalised and approved.?’

The WHO Oral Health Expert Committee on Oral Health Status and Fluoride Use
recommended that where a country has a moderate level of economic and technical
development, a municipal water supply reaching a large population, trained water
engineers and favorable public opinion, water fluoridation using fluoride at a concentration
of 0.5-1 mg/l is the method of choice in addition to daily brushing.” Kroon and Van Wyk
conducted a study in 2012 and concluded that it’s still a viable option to implement water
fluoridation in South Africa to prevent and reduce the prevalence of dental caries. A model
based on a cost evaluation of 44 communities in Florida, United States of America and

applied to South Africa was used as the basis of their study.®

It should be emphasised that toothpaste can also have a systemic effect when ingested.
It is recommended that dental fluorosis be monitored periodically to detect increases in
levels of fluorosis especially in areas with a high fluoride level in the drinking water.”
Government should also consider removing taxation on toothpaste to make it more
affordable for citizens and encourage daily tooth brushing among high risk groups as
advised by the WHO, FDI (World Dental Association) and IADR (International Association

of Dental Research).?8



2.3 Role of schools

Schools are considered as an important setting for health education programmes,
controlling the growing burden of oral diseases and promoting oral health?®. As children
spend a considerable proportion of their lives in education, schools can play a significant
role in promoting children's health and oral health.3° The WHO strongly recommends that
children’s oral health should be promoted through schools.3! A study among 20 primary
schools located in socially and economically disadvantaged areas in the UK identified
that here was a good level of awareness of the importance of health promotion in all
schools. In general schools realised they had an important role to play in promoting
health. Teachers welcomed the idea of oral health professionals visiting classes and
talking to children directly. The study however identified that oral health was seen as a
separate entity to general health and that more should be done to integrate oral health

into mainstream health promotion activities in schools.3°

Peterson et al (1990) suggested that teachers should be considered the key persons in
dental health education in ensuring the success of school based dental health
programmes. They found the level of dental knowledge of teachers to be more superior

to those of mothers who were mostly informed through television or radio.®?

According to Teng et al (2004) the cooperation of schools in oral health preventative
programmes is very important. They reported that children from schools with good
cooperation had a significantly lower dental caries prevalence compared to children from

schools with partial or poor cooperation.33

The WHO launched the Global School Health Initiative in 1995 with the aim of
strengthening health promotion and education activities at schools. The initiative was
designed to improve the health of children, school personnel, families and other members
of the community through schools. The WHO encouraged the development of Health
Promoting Schools by giving guidelines on how to assist schools and community leaders
to improve the health and education of school children. It is also encouraging schools in

constantly strengthening its capacity as a healthy setting for living, learning and working.



Through the extensive Health Promoting Schools network training of teachers are

conducted to increase oral health promotion in schools.!

Jurgensen and Petersen reported the results of a WHO survey conducted in 2012 of
school oral health projects across 61 countries. Schools focused primarily on prevention
and health education rather than an overall health promotion. Prevention of dental caries
and appropriate fluoride exposure were the two main elements emphasised by schools.
Teachers were reported to be the most frequently mentioned personnel involved in oral
health school activities. Limited available human resources that include teachers, dental
staff and administrators also negatively affected the implementation of oral health
activities. The limited supervision and regular monitoring of activities were also reported.
Another barrier reported was budget constraints with limited finances available for
personnel, health education material, training and provision of services. School oral
health programmes were also not well documented and only a few interventions were

actually evaluated and reported on.3*

The WHO advised that teachers and learners should have sound understanding of caries
prevention. Essential oral health messages should constantly be reinforced through oral
health education sessions. Important aspects to be addressed include; brushing twice
daily with fluoride toothpaste, reducing the number of sugary shacks and drinks and

consume healthy foods such as fruits and vegetables.3!

2.4 Tooth brushing at schools
Several studies indicate that daily tooth brushing using fluoride toothpaste reduces tooth

decay if incorporated early and becomes a routine.

A good example is a longitudinal study conducted in Jordan, aimed at testing the efficacy
of a school-based caries preventive program. The dental caries status of two groups
were compared, where the experimental group received intensive oral hygiene
instructions sessions and supervised daily tooth brushing using fluoridated tooth paste,

while the control group only received oral hygiene instructions. The results of this study
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indicated that after 4 years, the caries status of the children in the experimental group
was lower than that of the control group. The difference was statistically significant (p-
value<0.001).%

A study in the London Boroughs of Kensington, Chelsea and Westminster showed that a
programme of daily teacher-supervised tooth brushing with fluoride toothpaste can be
effectively implemented into socially deprived communities. This study showed that a
significant reduction in dental caries can thereby be achieved, especially among caries-
susceptible children. A total of 517 children with a mean age of 5.63 years patrticipated in
the study that was conducted over 21 months. All the schools in the study had catchments
areas from socially deprived neighbourhoods. No attempt was made to change the diet
and no toothbrushes or toothpaste were issued for home use. The study coordinator
visited the schools twice a term to ensure the programme is carried out as prescribed.36
The intervention group brushed daily at school with commercially available toothpaste
containing 1,450 ppm fluoride while the control group did not participate in the brushing
programme. The reduction of caries prevalence was higher in primary dentition compared
to permanent dentition. Significant reduction (p<0.01) was noticed in the decayed,
missing and filled components of the proximal surfaces with a non-significant effect

noticed on the occlusal and smooth surfaces.

A recent study in Thailand indicated the positive effect of the use of fluoride toothpaste,
administered by schoolteachers in a brushing programme, undertaken as part of an
enhanced school oral health programme. The study involved 3 706 children in 15 schools
over a two year period. The results of the study suggested up to 34% reduction in caries
for all schools patrticipating and up to 41% for the most cooperative schools. There was
significant less plaque reported in the intervention group. Teachers continued to
encourage their new pupils to brush daily even after the project finished and indicated
that they felt more confident in providing children with oral health education after
completion of the project.®’
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A two year study conducted on 534 Scottish children (mean age 5.3 years) in deprived
areas illustrated a significant reduction in caries among high caries risk children after
participating in a supervised tooth brushing programme with fluoridated toothpaste at
schools. Twelve schools participated. Children were also issued with toothbrushes and
toothpaste for home use. Each school had one randomly selected intervention class that
participated in the daily brushing and a parallel control class that did not participate in the
activity. Significantly less caries developed in the first permanent molars in the
intervention group compared to the control group with reductions ranging between 32 to
56%. It is noteworthy to mention that local mothers were trained in infection control
procedures, record keeping and to be supervisors in the brushing activity, rather than the
teachers. The mothers were financially compensated for the one hour per school day they

were conducting supervision.t

Lalloo and Solanki evaluated a comprehensive oral health care programme seven years
after its introduction in 1986 with 110 children participating. Five schools were randomly
selected in the Cape Town area, three schools participated in the programme and two
schools did not participate. The mean DMFS in the experimental group was 1.94
compared to 6.12 for the control group. The percentage caries free children in the
experimental group was 62.5% compared to 37.5% of the control group. The researchers
concluded that an oral health care programme consisting of the use of fluoridated
toothpaste during brushing, reduced the prevalence and severity of dental caries

significantly.3®

2.5 Socio-economic factors
Numerous studies demonstrated a link between socio-economic status and health,
including oral health. Individuals with a low socio-economic status presented with definite

poorer oral health compared to those on the higher end of the spectrum.3%4°

Tooth brushing should ideally commence at home with eruption of the first tooth under
supervision of the parents. For low income families the cost of toothbrushes and

toothpaste had however been identified as a potential obstacle to brushing teeth
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frequently.* In Europe it was suggested that 80% of decay in children have been confined
to 20% of the population.*? In general these affected children had been living in low socio-
economic neighbourhoods, tended to have parents with lower educational levels, brushed
teeth less often, did not utilize fluoride toothpaste frequently and had diets high in

sugar.4344

Timis and Danila suggested the most important indicators for evaluation of socio-
economic status is occupational status, income and level of education. They also
suggested that a high level of education increased the opportunity for individuals to
participate in oral health promoting activities. Moreover the difference in income and
employment of parents resulted in inequalities in oral health status (expressed by the

level of dental caries in children).+546

Ayo-Yusuf et al (2007) indicated that with decreasing social capital, caregivers would
have lower capacity coping with environmental stress within a community, resulting in
neglect of children’s oral hygiene and dietary habits. Social capital referred to available
resources to individuals due to participation in social networks. They also suggested that
low social capital or cohesion can lead to maladaptive behaviors in attempting to combat
stress that includes smoking and excessive drinking.*” It had also been shown that
children exposed to environmental tobacco smoke had an increased risk of caries on

primary teeth.*8

Studies confirmed the link between inequalities in socio-economic status and inequalities
in oral health. Researchers suggested that socio-economic indicators can be a useful tool
in administration and planning as they influence oral health of parents and their
children.®?4% Jones and Worthington suggested that fluoridation should be used as the

most powerful mean of addressing inequalities in dental health.*

Oral health school programmes have the potential to reach all children.** Curnow et al
suggested that inequalities in dental health can be reduced by implementing regular tooth

brushing with fluoridated toothpaste into the daily routine of high risk children through a
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targeted population strategy rather than implementing mass preventive programmes to
all children.'' Tooth brushing and oral hygiene should ideally also be part of the

curriculum on health education for these identified groups of children.3¢

2.6 Odontogenic infections

Odontogenic infections, due to untreated dental caries such as dental abscesses, necrotic
pulps, draining fistulas or ulcerations of mucosa due to root fragments may influence the
ability of a child to ingest food which in turn could have a negative impact on the
development of the child. Despite the pandemic character of dental decay, particularly in
children, there are only a few studies that have examined the relationship between the

severity of dental decay and the BMI.

Previous research concluded that children with early childhood caries (ECC) who needed
tooth extraction had lower mean weights than those without treatment need.5%5t A
retrospective review of 115 patient records who received sedation or general anesthesia
to manage ECC was conducted. The children received treatment on at least one pulp
involved tooth and had a mean age of 3.2 years. The weights of these children were
compared to children with a similar age, gender, race and socio-economic status without
gross carious lesions. Of the patients in the ECC group, 8.7% presented with a weight
less than 80% of their ideal weight compared to only 1.7% of children in the non-ECC
group. This study indicates that the progressive ECC with pulp involvement may effect

growth negatively.*°

Children, aged 3

to 5 years old, that presented with nursing or rampant caries were examined at the Ankara
University Medical School. These children were compared with a control group of similar
age and gender with no dental caries. The mean weight of children in the caries group
was noticed to be between the 25-50™ percentile while the control group’s mean weight
was between the 50-75" percentile. Of the caries group, 7.1% weighed less than 80% of
their ideal body weight while only 0.7% of the control group weighed less than 80% of
their ideal body weight.5*
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In a larger survey involving 2 788 five year old children in South Africa, the relationship
between caries and underweight remained inconclusive. This study was conducted in
rural and urban communities and indicated that the nutritional status was not found to be
significantly correlated to dental caries prevalence. In this study one rural and three urban

communities were examined for nutritional status and dental caries.>2
A recent large population-based prospective cohort study in the United Kingdom (UK)

among five year olds, reported that children with tooth decay had slightly smaller

increases in weight and height in the previous years than children without tooth decay.>3
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CHAPTER 3: THE TOOTH BRUSHING PROGRAMME

Three dentists from Rob Ferreira hospital were trained and calibrated and collected
baseline data from 250 children in the age group eight to ten years during 2012 at selected
schools in the Ehlanzeni district. Prof PJ van Wyk from the Department of Community
Dentistry at the University of Pretoria conducted the training and calibration. This baseline
data were collected before the implementation of the brushing programme. The results of
this study showed that: The overall prevalence of caries (DMFT + dmft >0) was 79.2%;
the mean dmft was 2.73 and the mean DMFT was 0.70. The BMI of 64% of the children
was below normal and 24% were below one standard deviation (SD) of the median of the
WHO standard. The regression coefficient between BMI and caries was significant, p =
0.013. The results of the pilot study showed that children with odontogenic infections as
compared to those without odontogenic infections had an increased risk of below normal
BMI with an odds ratio (OR) of 2.98 (Cl 95%).

Data for odontogenic infections was collected by making use of the PUFA/pufa index and
was used according to the standard procedure.> PUFA/pufa is an index used to assess
the prevalence of oral conditions and infections resulting from untreated caries in the
primary (pufa) and permanent (PUFA) dentition. The index is recorded separately from
the DMFT/dmft and scores the presence of either a visible pulp (P/p), ulceration of the
oral mucosa due to root fragments (U/u), a fistula (F/f) or an abscess (A/a). The
PUFA/pufa index per child is calculated in the same cumulative way as the DMFT/dmft
index and represents the mean number of teeth per child meeting the PUFA/pufa

diagnostic criteria.

Rob Ferreira Dental Department under supervision of the author of this dissertation
introduced the Colgate Bright Smile Bright Future tooth brushing initiative during June
2012 in schools in the Ehlanzeni district of Mpumalanga. This initiative allowed oral health
professionals based at Rob Ferreira Hospital to request toothbrushes and toothpaste for
Grade R to 3 learners by completing a classroom kit request form that is also signed by

the relevant school principal. Based on this request, toothbrushes, toothpaste and
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educational oral health material were then provided to Rob Ferreira Hospital. Colgate only
supplied stock once a year per school which is inadequate to sustain a brushing
programme throughout the calendar year. Rob Ferreira Hospital, through a budget by the
Mpumalanga Department of Health purchased and supplied additional toothbrushes and

toothpaste to schools participating in the research project.

The toothpaste used in this study contained 1,450 ppm fluoride. Toothbrushes with small
heads were utilised in the project. No toothbrushes or toothpaste for home use was
supplied, although children were allowed to take the old toothbrushes home after being

replaced at school.

All schools participating in the research project were located in low socio-economic areas
around Nelspruit. Meetings were conducted with each school principal to ensure that they
are fully informed of the project and written consent was obtained. The school principal
had to nominate a teacher that was responsible for coordinating all oral health activities
in the relevant school and ensure the brushing programme is implemented correctly. The
coordinator was also responsible for safe keeping of surplus toothbrushes and toothpaste
stock. The school oral health coordinator was the contact person for the school and
provided an open and easy accessible communication channel for the oral health

professional to arrange inspection dates and times and providing advice when needed.

All children and teachers participating in the brushing programme received oral health
education, inclusive of correct brushing methods and diet advice, at the beginning of the
calendar year. Large demonstration toothbrushes and models were utilised and teachers
were issued with posters, timers and a printed summary of their duties to ensure that
brushing programmes are implemented correctly. Emphasis was placed on motivating
children and teachers.

Only children with completed consent forms signed by parents were allowed to participate

in the brushing programme. In the consent letter parents were requested to send a cup
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to school that is used for storing of the child’s toothbrush. The cup had to be easily
cleanable and sharp edges were not allowed. Teachers marked each toothbrush with a
permanent marker by writing the name of the child on the handle of the brush and
covering it with clear sticky tape. The name of the child was also written on the cup that
was used for storing the brush. The toothbrush was stored upright with the handle inside
the cup. Cups were stored in a clean dry area of the class and in such a way that

toothbrushes were not touching each other to prevent cross-contamination.

Tooth brushing sessions were conducted on a daily basis directly after break. The class
teacher was responsible for distribution of toothpaste. When a toothpaste tube was
shared between children the teacher dispensed toothpaste on a clean surface such as a
paper towel or tissue. The teacher was responsible for preventing cross-contamination
and had to ensure that there is enough space between dispensed toothpaste to allow
collection onto toothbrushes. Children in Grade R brushed with a pea size amount of
toothpaste while children in Grade 1 to 3 had toothpaste the full length of the toothbrush.
Each class teacher was also issued with his/her own toothbrush and encouraged to
participate in the tooth brushing session. Teachers stood in front of the class or in the
middle of the class and demonstrated the quadrant to be brushed ensuring that all
guadrants were brushed during the two minutes time frame as indicated by the supplied
timer. The dispersion of toothpaste around the teeth was encouraged. The cups were
then used to rinse after brushing and children encouraged to only use the minimum
amount of water. All excess water had to be thoroughly shaken off the brush before
storing it in the cup. Teachers had to ensure that cups were kept clean and washed with

soap regularly.

Oral health professionals visited the schools every four to six weeks. Toothpaste stock
was then issued for the next six weeks and a meeting conducted with the school oral
health coordinator. The number of stock issued was recorded and signed for by the
coordinator and the school stamp placed. The oral health professional completed the
school journal and had a brief meeting with the school principal. Due to time constraints

only random checks were conducted and two classes per school were requested to
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demonstrate how they conducted the brushing programmes. Initial resistance were
experienced from teachers to conduct the demonstration as the oral health professional
can pick up very easily if the class teacher was conducting the sessions daily and
correctly. The coordinator and principal were informed if a class teacher was not
conducting sessions correctly. Once again great importance was placed on motivating
the coordinator, teachers and children with emphasis that the all parties participating

should have fun while conducting the activity.
Due to budget constraints toothbrushes were replaced every six months or if bristles

became severely splayed before this time. Surplus stock of toothbrushes were issued to

the school coordinator for this purpose.
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CHAPTER 4: AIM AND OBJECTIVES:
4.1 Aim

The aim of this study was to evaluate the effectiveness of the tooth brushing
programme in a community trial in the Ehlanzeni district of Mpumalanga and to
evaluate the relationship between odontogenic infections and the BMI (physical
development) of children.

4.2 Objectives

4.2.1 The objective of this study was to evaluate the effectiveness of the tooth brushing
programme in a community trial in the Ehlanzeni district of Mpumalanga and the
impact of this programme on dental caries by comparing the caries status of
children who took part in a brushing programme since 2012, with the caries status
of a comparable group of children from the same district who did not take part in
the brushing programme in the three years prior to the survey. The following

indicators were used to evaluate the effectiveness of the brushing programme:

(i) The prevalence of dental caries expressed as a percentage. The prevalence
of dental caries in the intervention group was statistically compared with that of

the control group.

(ii) Severity of dental caries expressed as the DMFT and the dmft and components
of the DMFT and the dmft. The severity of dental caries in the intervention group

was statistically compared with that of the control group.

(iif) The prevalence and severity of odontogenic infections. The prevalence and
severity of odontogenic infections was expressed as the percentage of children
meeting the PUFA/pufa diagnostic criteria and the mean number of teeth per child
meeting the PUFA/pufa diagnostic criteria. The prevalence and severity of
odontogenic infections in the intervention group was statistically compared with

that of the control group.

(iv) The treatment needs expressed as percentage of children needing care and

the mean number of teeth per child needing care. The treatment needed in the
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4.2.2

intervention group was statistically compared with that of the control group. The
treatment needs were further analysed to identify additional benefits of the tooth

brushing programme, should it exist.

(v) The Unmet Treatment Need (UTN) was calculated to convince the reader of
the magnitude of the caries problem in this group of children, that this problem
cannot be solved by restoring and the extraction of teeth alone but that the

prevention of the development of dental caries is the only sustainable solution.

The objective of the second part of the study was to investigate the relationship
between odontogenic infections and BMI in eight to ten year-old children in the

Ehlanzeni district of Mpumalanga.
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CHAPTER 5: STUDY METHODOLOGY

5.1

5.2

Study design:

A guasi-experimental comparison group post-test-only design was used to achieve
the objectives of the study.>®

In this design type, the one group is the experimental group which is exposed to
the independent variable, tooth brushing, while the other group, the comparison
group is not exposed to the independent variable. This design type differs from a
true experimental design in the sense that the two groups were not obtained
through random assignment and that the researcher was not completely in control
of the independent variable. Please note, random allocation here refers to the
allocation of the two groups into the experimental and the control group at the
beginning of the study and not the selection of samples to compare the two groups

after three years.

Sampling:

Two samples of 300 children each, in the age group eight to ten years old, were
randomly selected from children in Grade 3. The first sample was drawn from
children who took part in the brushing project and only the six schools that were
part of the brushing project since the commencement of the project in 2012, were
included. The second sample was drawn from children in six schools, in the same
district, who did not take part in the brushing programme, but who were in the
proximity of the schools who took part in the brushing project and who were willing
to participate in the survey. Within each of the schools (both samples), a list of all
children in Grade 3 was obtained. The children in each list were numbered
consecutively and the required number of children per school was drawn randomly
by using a table of random numbers which was generated through Random Integer
Generator®®, The required number of children per school was based on the

proportion of children per school who were in Grade 3.

All schools that participated in the study were located in low socio-economic areas

around Nelspruit and classified by the Department of Education as either Quintile

22



5.3

5.4

2 or 3 schools whereby children can attend school without having to pay school

fees.5’

Personnel:

Two dental examiners, two record clerks and a dental assistant to assist with
sterilisation procedures were involved in the study. The examiners are employees
of the Mpumalanga Health Department and the survey was conducted under

supervision of Dr Marius van der Walt (the author of this dissertation).

Indices and methods for measurements:

5.4.1 Measurement of dentition status

Both letters and numbers were used for recording dentition status as indicated in
the survey form (Annexure 1). A tooth was considered present in the mouth when
any part of it was visible. When a permanent and primary tooth were present in the

same tooth space only the status of the permanent tooth was recorded.

A tooth was recorded as sound if no treated or untreated decay was present. Early
stages of caries were excluded as they cannot be reliably diagnosed. This included
white spots, discolored spots that were hard to touch with a CPlI (Community
Periodontal Index) probe, pits or fissures with no visual signs of undermined

enamel or softening of the floor or walls as detected by a CPI probe.

A tooth was recorded as decayed when there was an unmistakable cavity,
undermined enamel or detectable softened floor or wall. A tooth was also recorded
as decayed if it had a temporary filling or a fissure sealant with a caries lesion. The
CPI probe was used to confirm any visual evidence of caries on all smooth

surfaces.

A tooth was recorded as filled with decay when it had a permanent restoration as
well as a caries lesion. A tooth was recorded as filled with no decay when it had a

permanent restoration but no caries.

A tooth was recorded missing as a result of caries when it had been extracted due
to caries. Care were taken to only record this classification when normal exfoliation

could be ruled out as it can be difficult to distinguish between unerupted teeth and
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missing teeth due to caries. The tooth eruption pattern, caries status of other teeth

present and appearance of the alveolar ridge were taken into consideration.

A tooth was recorded as missing due to any other reason when the tooth was

congenitally absent, removed due to orthodontic reasons or absent due to trauma.

A tooth was recorded as unerupted when a tooth space is without a primary tooth
and unerupted permanent tooth. These scores were not considered in dental

caries calculations.
5.4.2 Measurement of treatment needs

Both letters and numbers were used to record the treatment need of each tooth as

indicated on the bottom of the survey form (Annexure 1).

Examiners used their own clinical judgment on the type of treatment considered
appropriate, based on what the probable treatment for the average person in the

area would be.

A filling was considered unsatisfactory when it had a deficient or leaking restoration
margin. It also had to be replaced if an overhang margin was present or if the

existing restoration had been fractured.

A tooth was recorded as in need of pulp care when deep and extensive caries was

present extending into the pulp.

A tooth was recorded as indicated for an extraction when caries destroyed the

tooth to the extent that is was not restorable.

The treatment needs were calculated as the percentage of children that needed
treatment as well as the mean number of teeth that needed treatment (in the

primary and permanent dentition) in both the intervention and control groups.

5.4.3 Dental caries prevalence and severity (DMFT/dmft index).

Data was collected by making use of the DMFT/dmft (permanent and primary
dentition) index according to the standard procedure®®. The index had been used

for over 50 years and is well established as the key measure of caries experience
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in dental epidemiology.>® The DMFT Index is applied to the permanent dentition of
an individual and is expressed as the total number of teeth that are decayed (D),
missing (M) or filled (F). The dmft index is applied to the primary dentition. The
caries experience for a child was expressed as the total number of teeth that were

decayed (d), missing (m) or filled (f).%®

The prevalence of dental caries (primary and permanent teeth, DMFT/dmft >0)

was expressed as a percentage of children with caries experience.

The severity of dental caries was expressed by evaluating the DMFT and dmft and

there components.

5.4.4 Measurement of the prevalence and severity of odontogenic infections
(PUFA/pufa Index).

Data for odontogenic infections was collected by making use of the PUFA/pufa
index and was used according to the standard procedure®*. PUFA/pufa is an index
used to assess the presence of oral conditions and infections resulting from
untreated caries in the primary (pufa) and permanent (PUFA) dentition. The index
is recorded separately from the DMFT/dmft and scores the presence of either a
visible pulp (P/p), ulceration of the oral mucosa due to root fragments, (U/u), a
fistula (F/f) or an abscess (A/a). The PUFA/pufa index per child was calculated in
the same cumulative way as the DMFT/dmft index and represented the number of

teeth meeting the PUFA/pufa diagnostic criteria.

During the survey 10% of the sample were re-examined to test for intra- and inter-

examiner reliability.
5.4.5 Measurement of untreated dental caries

The Unmet Treatment Need Index (UTN) was used to express the percentage of
caries left untreated for both the intervention and control groups. The UTN was
calculated by dividing the D(d) component by the DMFT(dmft).
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5.5

5.6

5.4.6 Anthropometric measures:

All measurements were performed by the oral health personnel according to
standard guidelines®. The height of children, standing upright without shoes, was
measured with a portable stadiometer to the nearest 0.5 cm for all individuals.
Weight was assessed with a calibrated portable electronic digital scale to the
nearest 0.5 kg for all the children. No adjustments were made for clothing, but
children were requested to remove shoes, jackets and jerseys. Height and weight
were used to compute BMI (weight in kilograms divided by height in meters
squared - weight (kg)/height (m?)) for age. A child’s BMI was considered below
normal when it was below one standard deviation (SD) of the median of the WHO

standard.

Survey forms
Various WHO forms were combined in a single form for the collection of the general
survey information, child’s demographic information, dentition status, treatment

needed and anthropometric data (Annexure 1).

Instruments, equipment and consumables
Instruments, equipment and consumables for the epidemiological examination

consisted of the following:

e CPI probes (WHO periodontal probe).

e Mouth mirrors. The ordinary mouth mirror (No 4) was used.

e Clipboards, pencils, sharpeners and erasers.

e Consumables: Cold sterilization agents, paper-towels, rubber gloves, face
masks.

e Equipment: Portable lights and dental chairs and suitable receptacles for the
return of used instruments.

e An autoclave.

e A stadiometer.

¢ An electronic digital scale.
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5.7

5.8

5.9

Infection control

¢ All dental instruments used during the survey were autoclaved.

e Cold sterilization agents were only used in the pre-cleaning of used
instruments.

e All stainless steel containers, used in connection with the cleaning and
disinfection of instruments at schools were cleaned and autoclaved every
afternoon for use at a subsequent school the following morning.

e The use of the disposable gloves and surgical masks for examiners were

compulsory.
Calibration and training

In order to obtain an acceptable level of reliability, the two examiners (Dr M van
der Walt and Dr J Bester) based at Rob Ferreira Hospital were trained and
calibrated prior to the study by Prof PJ van Wyk from the University of Pretoria,
Community Dentistry Department. They were trained in survey procedures, survey
protocols and how to correctly capture the required data on the assessment form.
Training was provided on caries assessment by using the DMFT/dmft index,
odontogenic infection assessment by using the PUFA/pufa index and treatment
needed. Caries diagnostic exercises were conducted. Practical caries calibration

was conducted on patients by the facilitator as well as the two examiners where
Kappa value of 0.6 and higher and were allowed to take part in the survey.
Ethical matters

The following ethical matters were adhered to:

5.9.1 Consent to be examined:

Consent for the examination of school children was obtained from the parent or
legal guardian (Annexure 2), assent from the child concerned (Annexure 3) as well

as consent from the principal of the school (Annexure 4).
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5.10

5.9.2 Reporting of findings to study subjects
Parents or legal guardians of school children were notified of the need for oral
health treatment or any other treatment needed by the child, through the existing

channels.

5.9.3 Ethics committee

The protocol as well as the relevant annexures were submitted to the University of
Pretoria, Research Committee of the School of Dentistry and the Ethics Committee
of the Faculty of Health Sciences for approval. Approval was granted by both

Committees and attached as Annexures 5 and 6 (Protocol 342/2015).

Data capturing and analysis

The study assessed the influence of a three year tooth brushing program in eight
to ten year-old children (intervention schools) compared to eight to ten year-olds
from control schools. Random samples of 300 children from each of the
intervention and control schools were drawn. The data was captured using
Microsoft Excel. The captured data included, general survey information, the
child’s demographic information (date of birth, sex, race), anthropometric data
(weight and height), dentition status and treatment need of each tooth. This data
was analysed and conclusions drawn in terms of gender and age distribution,
frequency distribution of caries, prevalence of caries, severity of caries, treatment
needs and caries left untreated. In the statistical analysis independent sample T-
tests were used to compare continuous data and Chi’-analysis was used to
compare categorical data from the intervention and control groups. Testing was

done at the 0.05 level of significance.

The relationship between PUFA/pufa and BMI was assessed using logistic
regression. In the logistic regression model low BMI was used as the dependent
variable. A child’s BMI was considered below normal when it was below one
standard deviation (SD) of the median of the WHO standard. The only potential
covariates for which data was available, were PUFA/pufa, school category

(intervention or control group) and DMFT/dmft.
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Kappa statistics were used to evaluate examiner reliability. Reliability was
assessed separately for dentition status, treatment needs, PUFA/pufa and

anthropometric measurements.
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CHAPTER 6: RESULTS

6.1 Sample realisation and sample description

As indicated in Chapter 5 two samples of 300 children each, in the age group eight to ten
years old, were randomly selected by the examiners from children in Grade 3. The first
sample was drawn from children who took part in the brushing project and only the six
schools that were part of the brushing project since the commencement of the project in
2012 were included. The second sample was drawn from children in six schools, in the
same district, who did not participate in the brushing programme, but who are in the
proximity of the schools who took part in the brushing project and who were willing to

participate in the survey.

After capturing the data, the composition of the sample of the intervention and the control
groups were compared and it was observed that there was an over representation of eight
year-old children in the intervention group and an over representation of nine year-old
children in the control group. To address this issue both samples were reduced to 250.
This was done by systematically removing every third eight year-old in the intervention
group and every third nine year-old from the non-intervention group. In order to regain the
proportionate distribution per school the sample was weighted using school size divided

by sample from the school.

All samples were calculated to be accurate to the level of 5% (confidence interval) at the
95% confidence level. With a realised sample of 250 each for the intervention and the
control group and the prevalence levels for dental caries obtained in this study (paragraph
6.2.2) the calculated confidence intervals for the intervention and the control groups were
5.31% and 4.66%, respectively.

6.1.1 Gender and age distribution of the sample
The age and gender distribution of the final realised samples of the intervention and

control groups are shown in table 1.
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Table 1. Age (months) and gender distribution of the realised samples of the

intervention and control groups.

Intervention group Control group
n =250 n =250
Age 111.62 (SD:8.33) 111.97 (SD:8.18)
Gender Male 126 (50.4%) 117 (46.8%)
Female 124 (49.6%) 133 (53.2%)
Total 250 250

The age and gender distribution of the two groups were compared using independent
samples T-test and Chi-square analysis, respectively. No statistically significant
differences were observed for the age and gender distributions between the intervention

and control group. The respective P-values for the analyses were 0.64 and 0.43.

6.1.2 Socio-economic comparison of the two samples

All 12 schools that participated in the study were located in low socio-economic areas.
The school quintile system was introduced through the publication of the National Norms
and Standards for School Funding in 1998 whereby schools are annually classified
according to poverty levels of the specific geographical area into one of five quintiles.
Quintile 1, 2 and 3 schools are classified as no fees schools whereby children may attend
school without paying school fees and parents could make a voluntary contribution if they
can afford it. Quintile 4 and 5 schools are allowed to charge school fees determined by
annual public meetings of school governing bodies where parents vote on the amount to
be paid. No fees schools are allocated a higher state subsidy than Quintile 4 or 5

schools.?’

All the schools that participated in this study were Quintile 2 or 3 schools. The schools in
both the intervention and control groups were therefore comparable in terms of socio-

economic status.
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6.1.3 Reliability of the data

As indicated in the study methodology, 10% of the sample were re-examined to test for
inter- and intra-examiner reliability. Kappa statistics were used and the kappa values for
intra-examiner reliability for dentition status, treatment needs, PUFA/pufa and

anthropometric measurements are shown in Table 2.

Table 2: Intra-examiner reliability in the study expressed as Kappa-values

Examiner 1 (Cases)

Examiner 2 (Cases)

Dentition status 0.93 (736) 0.98 (1280)
Treatment needs 0.79 (736) 0.95 (1280)
PUFA/pufa 0.89 (736) 0.80 (1280)
Anthropometric 0.75 (46) 0.97 (80)

measurements

Not enough cases were available to test individually for the different measurements for
inter-examiner reliability and the available data was combined in one data set to provide
a single Kappa value. The kappa value for inter-examiner reliability for the study was 0.76

(98 cases).

6.2 Effectiveness of tooth brushing
6.2.1 The frequency distribution of caries in the two groups.
The frequency distribution of caries in the intervention and the control groups is shown

in Tables 3 and 4, respectively.
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Table 3: The frequency distribution of caries in the intervention group.

Cumulative

IDMFET/dmft Frequency Percent Percent
0.00 107 42.8 42.8
1.00 31 12.4 55.2
2.00 36 14.4 69.6
3.00 14 5.6 75.2
4.00 19 7.6 82.8
5.00 17 6.8 89.6
6.00 10 4.0 93.6
7.00 9 3.6 97.2
8.00 2 .8 98.0
9.00 4 1.6 99.6
10.00 1 4 100.0
Total 250 100.0

Table 4: The frequency distribution of caries in the control group.

Cumulative

IDMFET/dmft Frequency Percent Percent
0.00 63 25.2 25.2
1.00 20 8.0 33.2
2.00 43 17.2 50.4
3.00 39 15.6 66.0
4.00 22 8.8 74.8
5.00 22 8.8 83.6
6.00 16 6.4 90.0
7.00 12 4.8 94.8
8.00 7 2.8 97.6
9.00 2 .8 98.4
11.00 3 1.2 99.6
12.00 1 4 100.0
Total 250 100.0

A total of 42.89% of children from the intervention group (Table 3) did not present with

dental caries compared to only 25.2% in the control group (Table 4). The results of Tables
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3 and 4 further show that in both groups a DMFT/dmft of two occurs with the highest
frequency. Children in both groups that presented with caries were more likely to present
with caries on two teeth than on a single tooth. Children in the control group were more

likely to present with caries on three, four or five teeth compared to the intervention group.

6.2.2 The prevalence of caries in the two groups.

The prevalence of dental caries (primary and permanent teeth, DMFT/dmft>0) in the
intervention group was 57.2% and the prevalence of dental caries in the control group
was 74.8% (Tables 3 and 4). Employing Chi?-analysis the difference between the two
groups was statistically significant (p<0.05). The results of the study show that the

intervention group presented with 30.8% less dental caries than the control group.

The prevalence of dental caries was considerably higher in the primary teeth in both the

intervention and control groups compared to the permanent teeth as indicated in Table 5.

Table 5: Prevalence of dental caries in primary and permanent teeth

Caries prevalence Intervention group Control group
(n=250) (n=250)

Primary teeth 54.4% 71.6%

Permanent teeth 10.8% 20.4%

6.2.3 The severity of caries in the two groups.
The severity of dental caries expressed as the DMFT and the dmft and components of

the DMFT and the dmft of the two groups are shown in Table 6.
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Table 6: Severity of dental caries expressed as the DMFT and the dmft and

components of the DMFT and the dmft.

Intervention group (n=250) Control group (n=250)

Mean SD Mean SD
d 1.68 2.09 2.34 2.08
m 0.11 0.49 0.16 0.79
f 0.02 0.15 0.00 0.00
dmft 1.82* 2.28 2.50 2.31
D 0.13 0.45 0.35 0.85
M 0.01 0.13 0.03 0.19
F 0.01 0.09 0.00 0.00
DMFT 0.15 0.48 0.38 0.92

* Rounded

The mean DMFT (permanent teeth) of 0.15 and 0.38 obtained in the intervention group
and control group, respectively, were low compared to the matching dmft (primary teeth)
of 1.82 and 2.50. Using an independent sample T-test, the differences in the DMFT- and
dmft-values between the intervention group and control group were highly significant with

P-values of 0.000 and 0.001 respectively.

The mean number for missing teeth due to caries was higher in the control group (m=0.16,
M=0.03) than the intervention group (m=0.11, M=0.01) for both primary and permanent
dentition (Table 6).

The mean number of filled teeth was negligible for all the age groups with no restorations

recorded in the primary or permanent teeth of the control group (Table 6).

The frequency distributions for each component of dmft and DMFT for intervention and

control groups are attached as Annexure 7.
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The severity of dental caries expressed as the DMFT and components of the DMFT on

the first permanent molars of the intervention and the control groups are shown in Table 7.

Table 7: Severity of dental caries expressed as the DMFT and components of the

DMFT on the first permanent molars of the two groups.

Intervention group Control group

n =250 n =250

Mean SD Mean SD
b 0.12 0.41 0.33 0.80
M 0.01 0.13 0.02 0.18
F 0.01 0.09 0.00 0.00
DMFT 0.14 0.45 0.36* 0.86

*Rounded

If the mean DMFT of dental caries on the first permanent molars of the intervention
(0.14) and the control groups (0.36)(Table 7) are expressed as a percentage of the mean
DMFT of the intervention group (0.15) and control group (0.38)(Table 6) the results show
that caries on the first permanent molars constitute more than 93% of all caries present
on permanent teeth in the mouths of children in this age group. First permanent molars
can therefore be regarded as very vulnerable teeth at this stage and although tooth
brushing provide valuable protection additional measures are necessary to provide

complete protection.

The UTN, expressed as a percentage was calculated by dividing the D(d) component by
the DMFT(dmft). The UTN ranged from 86.7% for permanent teeth in the intervention
group to 93.6% for primary teeth in the control group as indicated in Table 8. For all

children in the study more than 85% of all caries went untreated.
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Table 8 The Unmet Treatment Need Index

Intervention group UTN%

(n=250)

Control group UTN%

(n=250)

Primary teeth

92.3%

93.6%

Permanent teeth

86.7%

92.1%

6.2.4 The prevalence and severity of PUFA/pufa in the two groups.

The PUFA score for the permanent dentition was very low in these age groups and PUFA
and pufa were therefore combined into one score, PUFA/pufa. The prevalence and

severity of the PUFA/pufa scores is shown in Table 9.

Table 9: The prevalence and severity of the PUFA/pufa scores in the two groups

Intervention group Control group

(n=250) (n=250)

Prevalence 22 36

Severity 0.40 0.82

Odontogenic infections as reflected in the PUFA/pufa index were lower in children of the
intervention group. Twenty-two per cent of children in the intervention group presented
with odontogenic infections (mean:0.40, SD: 0.93) compared to 36% of children in the
control group (mean: 0.82, SD: 1.38). When comparing the differences in the PUFA/pufa-
scores between the intervention group and control group, the independent sample T-test

yields a P-value of 0.00, which is highly significant.

6.3 Treatment needed
The treatment needs for children in the intervention group and control groups are shown
in Table 10.
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Table 10: Treatment needed in the Intervention and Control groups

Intervention group

Control group

restorations

Treatment % of children | Mean number | % of children | Mean number

needed needing of teeth | needing of teeth
treatment needing treatment needing

treatment (SD) treatment (SD)

Fissure 25.6 0.87 (1.56) 53.6 1.84 (1.84)

sealants

Arresting care | 1.6 0.02 (0.20) 4.8 0.05

1 surface filling | 22.8 0.36 (0.78) 32.8 0.52 (0.92)

2 or more |452 1.0 (1.40) 61.2 1.43 (1.61)

surface filling

Crown and | O 0 0 0

veneer

Pulp care 13.6 0.22 (0.64) 18 0.26 (0.62)

Extractions 104 0.2 (0.69) 26.8 0.56 (1.17)

Preventive care | 26 0.9 (1.58) 55.6 1.9 (1.84)

Extractions and | 56.4 1.8 (2.18) 74.8 2.79 (2.36)

The number of children in need for two or more surface restorations were noticeably high

in both the intervention (45.2%, mean 1.0, SD:1.40) and control groups (61.2%, mean

1.43, SD:1.61). In relative terms, the number of children in need of one surface

restorations were low in both the intervention (22.8%, mean 0.36, SD:0.78) ) and control

groups (32.8%, mean 0.52, SD:0.92). Two or more surface fillings therefore constitute

66.5% and 58.8% of the restorative treatment needed in the intervention and the control

groups respectively. Treatment needs as specified in Table 10 were higher in all

categories for children in the control group compared to children in the intervention group.
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In the control group the need for extractions (26.8%, mean 0.56, SD:1.17) were higher
than the need for pulp care (18%, mean 0.26, SD:0.62) while in the intervention group the
need for pulp care (13.6%, mean 0.22, SD:0.64) was more than for extractions (10.4%,
mean 0.2, SD:0.69).

The need for preventative treatment on arrested decayed teeth were low in both groups

with no need for crown or veneer placement in any of the groups.

The need for fissure sealants in the control group (53.6%, mean 1.84) was considerably

higher than the need in the intervention group (25.6%, mean 0.87).

Overall the combined need for extractions and restorations was higher than the need for

preventative care in both groups.

6.4 Treatment needs in the permanent dentition of the total group of children
(intervention and control group combined)

The distribution of treatment needs (number of teeth) on the first permanent molars of
the total group of children (intervention and control groups combined) expressed as a
percentage of the distribution of treatment needs (number of teeth) in the permanent

teeth of the total group (intervention and control group combined) is shown in Table 11.
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Table 11: Distribution of treatment needs (number of teeth) on the first permanent
molars of the total group of children (intervention and control groups combined)
expressed as a percentage of the distribution of treatment needs (number of teeth)

in the permanent teeth of the total group (intervention and control group combined)

Treatment

needed in the
permanent teeth
of the total group
expressed as the

number of teeth

Treatment
needed on the
first permanent

molars of the

group
expressed as the

total

number of teeth

Treatment needed on
the first permanent
molars expressed as
a percentage of the
treatment needed in
the permanent teeth

of the total group

Fissure sealants 664 660 99.4
Arresting care 19 19 100
1 surface filling 97 88 90.7
2 or more surface | 29 16 55.2
filling

Crown and veneer | 0 0 0
Pulp care 4 4 100
Extractions 8 8 100
Preventive care 683 679 99.4
Extractions and | 138 127 92.0

restorations

The results of Table 11 show in this eight to ten year-old group, that although the four first
permanent molars constituted only 33.3% of the permanent teeth present in the mouth in

this age group (four mandibular incisors, four maxillary incisors and four first permanent
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molars) it represents more than 92% of the curative treatment and more than 99% of the
preventive services needed. In contrast to the total treatment need (Table 10) where two
or more surface fillings constitute 66.5% and 58.8% of the restorative treatment needed
in the intervention and the control groups respectively, the results of table 11 show that
one surface fillings constitute 76.9% of the restorative care needed for the permanent
teeth. In addition to the large percentage of one surface fillings needed in the permanent
dentition, 660 first permanent molars (Table 11) were also identified as teeth needing

fissure sealants.

6.5 The relationship between odontogenic infections and BMI
The odds ratios (OR) obtained from logistic regression model with low BMI as the

dependent variable are shown in Table 12.

Table 12: Odds ratios obtained from the logistic regression model

Low BMI (Dependent variable) OR [95% Conf. Interval] | P value
(PUFA+pufa)>1 1.12 0.66 — 1.89 0.68
School Category/Intervention | 0.94 0.63-1.40 0.75

group (Intervention group = 1)

Total caries (DMFT+dmft> 0) 1.03 0.24 -0.48 0.54

A child’s BMI was considered below normal when it was below one standard deviation
(SD) of the median of the WHO standard. The results of this study suggested that children
with odontogenic infections (PUFA+pufa >1) and dental caries (DMFT+dmft > 0) as
compared to those without odontogenic infections and caries do not have an increased

risk of below normal BMI (OR:1.12 and 1.03 respectively ).
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CHAPTER 7: DISCUSSION

Rob Ferreira Hospital, Dental Department implemented tooth brushing programmes in
several schools located in low socio-economic areas in the Ehlanzeni District of
Mpumalanga. The objective of this study was to determine the effectiveness of this
intervention over a three year period. The author of this dissertation initiated and
conducted the study to measure the impact of the programme on the prevalence and
severity of dental caries. The results obtained by collecting data on children that
participated in the brushing programme for three years as well as a comparable group of
children that did not participate in the brushing programme were described in Chapter 6.
These results are discussed in more detail in the section below. The discussions are
presented in a similar sequence as it was presented in the previous chapter; sample
realisation and description, effectiveness of the tooth brushing programme by evaluating
certain indicators, treatment needed and the possible relationship between odontogenic

infections and BMI.

7.1 Sample realisation

7.1.1 Comparability of the intervention and control groups

The results of the study show that there are no statistically significant differences in the
age and gender distribution between the intervention and the control groups (Table 1,
page 31). The schools are all situated in the same geographical area and are in terms of
socio-economic status, all classified as quintile 2 or 3 schools (paragraph 6.1.2). One can
therefore accept that the schools are comparable in terms of the variables age, gender

and socio-economic status.

7.1.2 Appropriateness of the sample

An important consideration when implementing brushing programmes is the target age of
the participants. The Colgate initiative only supplied stock to children in Grade R, Grade
1, Grade 2 and Grade 3. This age group is appropriate as children’s first molars normally
erupts at age six. The first permanent molars are indeed very vulnerable at this age. This
is also the age where habits are being formed. Several studies indicate that daily tooth

brushing using fluoride toothpaste reduces tooth decay if incorporated early and becomes
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a routine.'t 21,2223 Stydies also indicated that high consumption of sugar-sweetened
drinks and lack of regular tooth brushing are found to be the key factors strongly linked to
dental caries, especially among primary-aged school children.'® With daily tooth brushing
conducted according to the correct methods combined with appropriate education on diet,
children that participated in this study were being taught how to look after their teeth from
age five (Grade R) for a period of three years therefore creating a beneficial routine or

habit. It can hence be deduced that the target population was appropriate for the study.

7.2 Effectiveness of the tooth brushing

7.2.1 The prevalence of caries

The statistically significant difference in caries prevalence observed between the
intervention and control groups (Table 5, page 34) suggests that the brushing programme
was effective. The results in Table 5 also showed that the prevalence of caries for both
groups were higher for primary teeth than permanent teeth, which is to be expected due
to the longer duration of exposure of the primary teeth to cariogenic agents. This was also

noted in other studies where teacher-supervised tooth brushing were introduced.3®

The fact that all the schools are located in low socio-economic areas might also have
contributed to the high prevalence of dental decay as studies had shown that there is a
link between low socio-economic status and poor oral health.3%4%47 With decreasing
social capital, caregivers have lower capacity coping with environmental stress resulting
in neglect of children’s oral hygiene and dietary habits. Low social capital can lead to
maladaptive behaviors in attempting to combat stress that include smoking and excessive
drinking.#’ It had also been proven that children exposed to environmental tobacco smoke
had an increased risk of caries on primary teeth.*® The neglect of dietary habits can
include an increase in the use of sugar consumption which in turn can lead to an increase
in dental caries.5%%? Studies indicated that for low income families the cost of
toothbrushes and toothpaste had been identified as a potential obstacle to brushing teeth
frequently.*! This was also observed in this study as some children reported to the dentists
monitoring the brushing programmes that this was the first time they possessed their own
toothbrush.
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The overall prevalence of caries (DMFT + dmft > 0), according to baseline data, obtained
in 2012 in the intervention group of schools before introduction of the brushing
programme was 79.2% compared to the 74.8% in the control group in 2015. This
indicated that the number of children presenting with caries were slightly reduced over a
three year period even though no brushing programmes were conducted at the control

schools. This could possibly be due to a greater awareness of oral health in schools.

7.2.2 The severity of caries
Dental caries severity in the primary and permanent dentition of the intervention group

was consistently lower than in the control group.

The frequency distribution of caries in children in the intervention group (Table 3, page
33) indicate that children were more likely to present with two teeth that are decayed
missing or filled due to caries (14.4%) than one tooth (12.4%) or three teeth (5.6%).
Children in the control group (Table 4, page 33) were more likely to present with two
(17.2%) or 3 (15.6%) or four (8.8%) or five (8.8%) decayed, missing or filled teeth due to
caries than one tooth (8.0%). This show that when children are not caries free they are

more prone to have decay on more than one tooth.

The number of decayed teeth in primary and permanent teeth contributed the most to the
dmft/DMFT (Table 6, page 35. The low socio-economic status of parents of children
attending the schools may have contributed to the high severity of dental caries as

reported by studies in the past and explained under 7.2.1.47:48.61,62

Several studies indicate that daily tooth brushing using fluoride toothpaste reduces tooth
decay if incorporated early and becomes a routine.'> 212223 The 30.8% difference
observed between the prevalence of dental caries in the intervention and control groups
in this study compares very favorably with other similar studies. Curnow et al (2002) found
a reduction of between 32% to 56% in a randomised controlled trial in Scotland.** While
in Thailand Peterson et al (2014) found a reduction of 34% in a brushing programme
administered by school teachers.3” Jackson et al (2005) found a significant reduction of
21.4% in the decayed missing and filled proximal surfaces in a study conducted on

children in the London Boroughs of Kensington, Chelsea and Westminister.%¢ Lalloo and
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Solanki (1994) evaluated a comprehensive oral health care programme implemented in
schools located in the Cape Town area and reported that the percentage caries free

children in the experimental group was 62.5% compared to 37.5% of the control group.3®

More teeth were also extracted, due to caries, in the control group than in the intervention
group (Table 6, page 35). This could possibly be due to the larger number of children that

presented with symptoms because of the higher caries prevalence rate in the control

group.

The current study showed a high caries rate on the first permanent molars that constituted
more than 93% of all caries present on the permanent teeth. This observation confirmed
that additional measures are necessary to protect these teeth. Since pit and fissure caries
are the most common types of caries found on first molars fissure sealant programmes
should be considered together with brushing programmes to achieve optimum protection

of first permanent molars.

7.2.3 The prevalence and severity of odontogenic infections

The prevalence and severity of odontogenic infections were lower in the intervention
group in comparison to the control group as indicated in Table 9 (Page 37). The results
of the study showed a 63.6% difference in the prevalence of odontogenic infections when
comparing the results of the intervention and control groups. This result suggested that
brushing at school may be effective in preventing the development of odontogenic
infections. Pulpal involvement, traumatic ulceration, fistula and abscesses (PUFA/ pufa)
are usually associated with pain and discomfort and a lower PUFA/pufa score could
therefore have a positive impact on the oral health related quality of life of children.
Symptoms caused by odontogenic infections might have a negative impact on children’s

ability to concentrate in class or even result in the child being absent from school.

7.3 Treatment needed
An alarming large amount of caries go untreated as indicated in this study by the UTN.
The high percentage of untreated dental caries is consistent with other studies conducted

in South Africa, which show that more than 80% of caries remained untreated.3%.63 This
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might be due to the inadequacy of resources including dental facilities and oral health
professionals in the region as well as a lack of awareness about oral health and available
dental services amongst the majority of the population.® The UTN index provided
important information regarding the availability of treatment and accessibility of oral health
services to policy makers and planners. In this study the UTN results reflected the fact
that there were no oral health professionals employed at the several clinics and
community health centres located in the catchment areas of the schools. The number of
children in need for two or more surface restorations were noticeably high in both the
intervention and control group. In comparison the number of children in need for 1 surface
restorations were considerably less in both the intervention and control groups (Table 10,
page 38). This indicated that in this group of children, interproximal caries were more

prevalent and severe than caries of pits and fissures.

The low number of restorations recorded in the current study compared favorably with the
most recent children’s oral health survey conducted in South Africa®. This could be due
to parents’ unawareness of the importance to save primary teeth and that none of the
government dental clinics in the area where the schools are situated offer restorative
services. In order to receive restorative treatment, children have to be referred to Rob
Ferreira Hospital, which results in a longer waiting times before the child receives
treatment, extra travelling and extra time off work for parents. It is therefore conceivable
that parents may rather decide on immediate pain relief through extractions. Socio-
economic status of parents of children may also have contributed to the low number of
filled teeth as it had been shown before that higher socio-economic status is synonymous

with higher filled values.®*

The need for extractions in the control group were higher than the need for pulp care
while in the intervention group the need for pulp care was more than extractions. This
could possibly indicate that teeth in the intervention group were not that extensively
decayed and could still be restored by performing pulpotomy or pulpectomy procedures

compared to teeth in the control group that were irreparably damaged.

The need for therapeutic treatment on arrested decayed teeth was low in both groups

with no need for crown or veneer placement in any group.
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The need for fissure sealants in the control group was considerably higher than in the
intervention group. This could possibly be due to the fact that in this group, the children’s
caries susceptibility are higher based on decayed lesions already present in a large
percentage of the primary teeth. In contrast to the total treatment need (Table 10, page
38) where two or more surface fillings constitute 66.5% and 58.8% of the restorative
treatment needed in the intervention and the control groups respectively, the results of
Table 11 (page 40) showed that one surface fillings constitute 76.9% of the restorative
care needed for the permanent teeth. This observation, combined with finding that 33%
of the total number of first permanent molars present also needed fissure sealants,
indicated that the placement of fissure sealants should be part of any caries preventive
program. However, the placement of sealants, whether for preventive or therapeutic
reasons, should be based on caries risk assessment® at patient and tooth surface
levels.5¢ Alarming high levels of treatment needed were also reported in the last 3 national

oral health surveys.®

7.4 Access to care

Due to persistent oral health inequalities in access to care, the South African public sector
is under constant pressure to deliver effective primary oral health preventive services. It
had been suggested that oral health promotion programmes are not implemented and
distributed uniformly and appear to be fragmented with lack of evaluation. Facilities
conducting primary oral health care is focusing mainly on emergency relief of pain and
sepsis.®83° This was confirmed in this study when analysing statistics of the extremely low
number of children receiving dental treatment. This indicated that by far the majority of
dental caries are untreated and extractions were the choice of treatment when provided.
Studies also indicated that the treatment of dental caries is expensive for governments

and this could contribute to the lack of access.57:68

As discussed before, the lack of oral health personnel and dental facilities and limited
knowledge of available dental services amongst the general population are contributing

factors why many South Africans are denied access to care.®
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Researchers found that an unrealistic high number of personnel and substantial amount
of time to perform treatment is required if the current backlog of dental caries for children
under the age of 15 is to be treated. Such a programme will be financially astronomical

and unaffordable.® Preventing dental diseases will be financially more beneficial.

This study confirmed what was suggested by other researchers that caries in South
African children is not adequately addressed through current policies and service

provision.4

7.5 Human resources

The brushing programme for this research project was implemented and monitored by
dentists due to the absence of oral health care professionals employed at primary health
care facilities such as community health centres in Mpumalanga and a severe shortage
of oral hygienists and dental therapists in the Province. This intervention should ideally
be introduced and monitored by district based oral hygienists and also funded on District

level.

The National Human Resource Audit recognised oral hygienists and dental therapists as
important members of the oral health team. They advised an urgent need for additional
training of oral hygienists and dental therapists.®® The White Paper for Transformation of
the Health System in South Africa also suggested that oral health services should be
transformed through the primary health care approach. It advised focusing on equitable
preventive services integrated with primary care services. It also suggested a minimum

package of services which could be delivered by oral hygienists and dental therapists.”

As the oral health professional cannot be at the school full time the importance of school
principals and teachers should not be underestimated for such a programme to be
successful. Peterson et al (1990) suggested that teachers should be considered the key
persons in dental health education in ensuring the success of school based dental health
programmes. They found the level of dental knowledge of teachers to be more superior
to those of mothers who were mostly informed through television or radio.®? Great care
should especially be taken in selecting the correct teacher to be the oral health school

coordinator as they are important to oversee that the programme is implemented
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correctly. Oral health school coordinators should be responsible and motivated individuals
who is respected by other teachers with the well-being of learners at heart. Such a person
should be identified after consultation with the school principal who can advise the correct
candidate which in most cases was the head of the foundation phase. The researchers
observed that constant motivation of all parties involved (principals, coordinators,
teachers and children) was crucial for the programme to succeed over an extended period
of time. This was also reported by Teng et al (2004) who indicated that children from
schools with good co-operation had a significant lower dental caries prevalence
compared to children from schools with partial or poor cooperation.®® Random checks, by
requesting classes to demonstrate how they conducted the brushing activities, were
found to be very effective as teachers didn't want to be exposed as uncooperative. In
general, learners found the daily brushing a fun event to participate in and did not need

as much motivation as teachers.

In a study in Scotland local mothers were successfully trained and utilised as tooth
brushing supervisors rather than teachers and were compensated for the function they
rendered.!! Dedicated community workers could also be considered although teachers
are still the preferred logical option as they are already present at the school, receiving

remuneration, know all the children well and are found to be safe working with children.!

7.6 Odontogenic infections and BMI

The results of a pilot study which was conducted in July 2012, in the same district,
together with the baseline study for dental caries, showed that children with odontogenic
infections (PUFA+pufa >1) as compared to those without odontogenic infections had an
increased risk of below normal BMI (OR: 2.98; 95%ClI, [1.26 - 7.09]) (Chapter 3). The
results of the current study however, showed a slight risk (OR:1.12; 95%ClI, [0.66 — 1.89])
but the association between odontogenic infections (PUFA+pufa >1) and below normal
BMI was not significant (p=0.68). During the pilot study other independent variables such
as employment status of the breadwinner, number of siblings in the family and the
presence of a television set in the house were included in the model. The association
between these variables and below normal BMI was however found not to be significant

and was therefore excluded from the current model. Similar conflicting results were found
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in the literature. Studies in the US and Turkey concluded that children with early childhood
caries (ECC) who needed treatment for tooth extraction had lower mean weights than
those without treatment need®%%!. In a larger study among 4-5 year-old non-hospital
visitors, the relationship between caries and underweight children remained
inconclusive®?. The current study design was a cross-sectional study, which limits the
ability to identify causative factors. A longitudinal design would be more appropriate to

reveal the relationship between odontogenic infections and low BMI should it exist.

7.7 Holistic approach

Modern dentistry had become very isolated from other elements of the health service.’*
Sheiham and Watt suggested that many oral health programmes are developed and
implemented in isolation from other oral health programmes which often lead to
duplication of efforts. Oral health programmes tend to concentrate on individual behaviour
change and largely ignore the influence of socio-political factors as the key determinants

of health.”?

With the alarming high level of untreated dental caries in South African children and
access to dental care still a realistic problem for the majority of the population, a whole-
population approach should ideally be considered to combat this public health burden
and address the inequalities. As studies indicated water fluoridation is the ideal and viable

choice as it targets the population as a whole.%23:24

Prevention by the use of fluoride is the only realistic and most cost-effective way in
reducing the burden that dental caries is placing on the public health care system. It has
been stated that access to fluoride for dental health is part of the basic human right to
health.'® With the absence of fluoridated water schemes and the high level of untreated
dental caries in children in South Africa alternative fluoride exposure methods should be

considered.

A holistic approach should be considered to improve oral health of school children by
developing healthy lifestyles and creating healthy environments. To achieve sustainable
lifestyles, oral health education should involve active participation of children, parents and

“significant others” such as school teachers.3? Policies on national level should be
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encouraged to provide a framework for environmental change as is the case with water

fluoridation.42

7.8 Limitations of the study
This was not a blind study. Although the examiners did their best not to be biased when
collecting data, they were still aware which children participated in the brushing

programme.

The control group and intervention group were, although comparable, still completely
independent from each other and subsequently the data collected from each group’s

participants. The results obtained should be viewed in this light.

The dentists who implemented the brushing programmes were not in full control of the
study and were relying on the motivation level of the teachers and children to conduct the

brushing as prescribed.

Other elements that could influence the prevalence and severity of caries and
odontogenic infections such as the availability of sugary drinks and food from vendors

and tuck shops located at and adjacent to each school could not be isolated.
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CHAPTER 8: CONCLUSION

This study showed that teacher supervised tooth brushing programmes implemented and
closely monitored by oral health professionals may be effective in the South African public
school set-up, if combined with oral health education in socially deprived communities.
This targeted population approach resulted in noticeable differences in the prevalence
and severity of dental caries when comparing results of the two groups. A substantial
reduction in dental treatment needs in children could be achieved if the findings in this

study could be translated to the population at risk in South Africa.

This study also illustrated the high percentage of untreated dental caries among the
children examined with negligible low number of restorations placed. This might be due
to the inadequacy of resources such as oral health personnel and dental facilities as well

as lack of awareness about oral health amongst the population.

This study provide additional evidence, as suggested by other researchers, that caries in
South African children is not adequately addressed through current policies and service
provision.'* It is suggested that policies and strategies should focus on reducing the
burden of oral diseases through prevention and need to be integrated with other health
programmes to be successful.! As the White Paper for Transformation of the Health
System in South Africa suggested, oral health services should be transformed through a
primary health care approach with equitable preventive services integrated with the

primary care services.”®

Most importantly, this study showed that tooth brushing programmes may be a feasible

option in the SA school setup to reduce the severity and prevalence of dental caries.
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CHAPTER 9: RECOMMENDATIONS

Due to the lack of whole population implemented water fluoridation schemes and a high
amount of untreated dental decay in children, the introduction of targeted population
fluoridated tooth brushing programmes should be seriously considered in schools located

in low socio-economic areas in South Africa.

Currently school related oral health programmes are not standardised and implemented
uniformly by oral health professionals. Comprehensive practical guidelines in the form of
a manual should be compiled and communicated to oral health professionals advising on
implementation of school oral health related activities, inclusive of fluoridated brushing
programmes. This should include step by step practical guidance on identifying target
schools, age groups, correct implementation of preventative programmes, standardised
consent forms and the importance of integration with other stakeholders for instance,

school health nurses.

There is a need for more effective communication and integration between oral health
professionals, education authorities (school district circuit managers, school principals
and teachers) and school health nurses. The Integrated School Health Programme
compiled by the Department of Health and Department of Basic Education does promote
integration between the relevant stakeholders and provides guidance to school health
nurses but none to oral health professionals working in schools. By having school health
nurses and oral health professionals working together, oral health prevention and
promotion programmes can be conducted more effectively. Workload can be reduced in
terms of dental screenings, completion and collection of consent forms and oral health

education.

In this study the brushing programmes were implemented and monitored by dentists but
can easily be conducted by oral hygienists or dental therapists which will be financially

more beneficial to utilise.

The implementation of water fluoridation should be reconsidered as a matter of priority

and until implemented the Government should consider removing taxation on
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toothbrushes and toothpaste and ensure that affordable fluoride toothpaste is available

on the market.

With dental inequality and access to care still a huge obstacle, the focus should move
away from relief of pain and sepsis and limited curative services to the provision of
preventative services through an integrated primary oral health care approach and
improving the living standards of the population with emphasis on the most disadvantaged

groups.
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Annexure 1

MPUMALANGA PROVINCE: CARIES SURVEY 2015 Annexure 1
Province...
Leave Year  Month Da Identification numbar Examiner Onginaliduphcate
o 1 L1 « O of oo 14 " 1 w

General infromation

Name: Name of School
Year Montn Contrandication 1o examination
(Date of barth \ol l | Iz\ e of [j e Reason
U i T s e i i il [ O
Sex (M=1, F=2) D‘m Lecation type D n Osho  1a¥es
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Race Dml 2= Farm
3=Rural
Mass  E—;
- o
DENTITIOM STATUS AND TREATMENT NEED
DMFtdmft
5 5 sz 51 81 62 63 64 65
117 18 15 W13 2 M N g 33 M 3 M @ M
Crown 2| Eil
Root *
Treatment 2 o
85 & B 82 M 71 T2 73 T4 78
4B 47 48 45 44 &) 43 41 N} 33 M 38 M 3T M
s ]
- "
PUFAJputa
S5 S 81 52 51 61 82 63 64 68
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(Crown 100 "s
Root *
Treatment
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48 4T 48 45 44 a1 43 41 3133 33 M 38 M W M
Crown 18| m
Root *
Treatment
‘Rool excluded for this survey
DMFTidmft Primary  Poermanent PUFA
tooth tooth P/p: Pulpal involvement is recorded when the opening of the pulp chamber
Crown Crown/Root STATUS TREATMENT s visible or when the coronal tooth structures have been destroyed by the
A 0 0 Sound 0 = None canous process and only roots of root fragments are lefl. No probing is
8 1 1 Deocayed P = Preventive performad to disgnose pulpal nvolvement
c 2 2 Filled, with decay arresting care
o 3 3 Filled, no decay F = Fissure sealant Wu: Uiceration due 10 trauma from sharp pieces of tooth is recorded
E 4 Missing. as a result 1=0ne surface filing whan sharp edges of a dislocated tooth with pulpal involwement or root
of caries 2=Two or more surface have caused of the anding soft tissues.
5 Missing. any other filings ©.g.. longue o buccal mucosa
reason 3=Crown for any reason
F 6 Fissure sealant A=\feneor or laminate F /. Fistula is scored when a pus releasing sinus tract related 10 a tooth with
G 7T 7 Brdge abutmant S=Pulp care and pulpal involvemant is present
special crown of restoration
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8 B Unerupted tooth  T=Need for other care Pulpal involvemant is prosont
crownfunexposed spacify)
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Annexure 2

EVALUATION OF A TOOTHBRUSHING PROGRAMME IN PRIMARY SCHOOLS IN
MPUMALANGA

Dear Parent/Guardian

During the past 3 years the Department of Health has been running the Brite Smiles Brite Future
tooth brushing programme in the Ehlanzeni district of the Province. In order to evaluate the
impact of the programme on the oral health of children in the province an oral health survey is
planned. We invite you to allow your child to participate in this study. This information leaflet will
help you to decide if you want your child to participate. Before you agree to take part you should
fully understand what is involved. If you have any questions that this leaflet does not fully explain,
please do not hesitate to ask the investigator.

The aim of this study is to determine whether the Brite Smiles Brite Future programme is effective
i.e. whether the programme prevents tooth decay and whether tooth decay impacts negatively on
general health.

This study involves an examination of the mouth and teeth. This examination will take about 4 to
6 minutes, during which time the most important findings will be recorded. In addition to the oral
examination your child’s weight and height will also be measured. There are no risks involved in
participating in the study and although you will not benefit directly from the study, the results of
the study will enable the health authorities of the Province to improve oral health services and
facilities. The examiner will also inform you of conditions in your child’s mouth that would need
attention.

Your child’s participation in this study is entirely voluntary. You can refuse to participate or stop
at any time during the study without giving any reason. Your withdrawal will not affect you or your
child’s treatment or participation in the programme in any way.

This study has received written approval from the Ethics Committee of the Faculty of Health
Sciences at the University of Pretoria (UP) and from the principal of the school.

The contact person for the study is Dr Marius van der Walt. If you have any questions about the
study please contact him at cell 0823021011.

All information that you give or that we collect will be kept strictly confidential. Once we have
analyzed the information no one will be able to identify your child.

CONSENT TO PARTICIPATE IN THIS STUDY

| confirm that the person asking my consent to take part in this study has told me about the nature,
process, risks, discomforts and benefits of the study. | have also received, read and understood
the above written information regarding the study. | am aware that the results of the study,
including personal details, will be anonymously processed into a research report. | am
participating willingly. | have had time to ask questions and have no objection to allow my child to
participate in the study. | understand that there is no penalty should | wish to discontinue with the
study and my withdrawal will not affect any treatment in any way.

Parent'S NAME .......ccooiiii i (Please print)
Parent's Signature: .........ccoceveveeiieeen e e e Date....ccccceevveeiiireeenee,
INVESHIGAOr'S NAIME .oiiiiiee e e e e e e ae e eaans (Please print)
Investigator's SigNature .........cceeeevvveiiiiiie e e e e e Date.........coeeeevvvvvnnnen,
WILNESS'S NAME ooiiiiiieee e e e e e e rreeeeeas (Please print)
WIitNESS'S SIGNALUIE ... e e e Date..........oevecvvnnnnnen
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Annexure 3

Title: EVALUATION OF A TOOTHBRUSHING PROGRAMME IN PRIMARY SCHOOLS IN
MPUMALANGA

Dear (Name of learner) .......ccooieiii i i e

During the past 3 years the Department of Health has been running the Brite Smiles Brite Future
tooth brushing programme in the Ehlanzeni district of the Province. In order to determine the
effectiveness of this project you are requested to take part in an oral health survey. This
information leaflet will help you to decide if you want to participate. Before you agree to take part
you should fully understand what is involved. If you have any questions that this leaflet does not
fully explain please do not hesitate to ask the investigator.

The aim of this study is to determine whether the Brite Smiles Brite Future programme is effective
i.e. whether the programme prevents tooth decay. This study involves a thorough examination of
the mouth and teeth. This examination will take about 4 to 6 minutes, during which time the most
important findings will be recorded by a clerk. In addition to the oral examination your weight and
height will also be measured. There are no risks involved in participating in the study and although
you will not benefit directly from the study, the results of the study will enable the health authorities
of the Province to improve oral health services and facilities. The examiner will also inform your
parents of conditions in your mouth that would need attention.

If you do not want to take part any more, you may decide at any time during the study, not to carry
on. No one will force you to carry on. No one will be cross or upset with you if you don’t want to.
You don't have to give us your answer now, take your time and inform us of decision as soon as
possible.

If you sign at the bottom it will mean that you have read this document, and that you would like
to be in this study.

(o 10 4T Ty o1 (Please print)

YOUP SIgNALUIE: ..eoieiiiiieiieeeiit e e e ee e Date..........ccocvvivvvrineenn
INVESHIGALOr'S NAIME ...ceeveiiiiiiiee e e e e e e et e e e (Please print)
INnvestigator's SigNature ..........ceeeevvveiieiiie e v e e e Date.........coeevvvvvvvnnnnen
WILNESS'S NAIME ...t e et e e (Please print)
WIitNESS'S SIGNALUIE ... e e e e ae e Date.........coeeeecenrnnnnnen,
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Annexure 4

The Principal
(Name of School)

Dear Sir

Re: Permission to do research at (Name of School) Primary School

| am a dentist working for the Mpumalanga Department of Health. During the past 3 years we were
running the Brite Smiles Brite Future tooth brushing programme in the Ehlanzeni district of the Province.
In order to evaluate the impact of the programme on the oral health of children in the district an oral
health survey is planned. Six hundred children at various schools in the Ehlanzeni District will be
examined for tooth decay. This study involves an examination of the mouth and teeth and the
measuring of weight and height of the child. This examination per child will take about 4 to 6 minutes,
during which time the most important findings will be recorded. About 30 to 80 children from your school
will be examined. Permission is herewith requested to conduct a study on the school grounds. Separate
permission will be obtained from the parents and children involved in the study. The contact person for
the study is Dr Marius van der Walt. If you have any questions about the study please contact him at
cell 0823021011.

We intend to publish the findings of the study in a professional journal and/ or at professional meeting
like symposia, congresses, or other meetings of such a nature.

We intend to protect the personal identity of the learners by assigning each learner a random code
number.

We undertake not to proceed with the study until we have received approval from the Research Ethics
Committee of the Faculty of Health Sciences, University of Pretoria.

Yours sincerely

(Signature of the Researcher)

Permission to do the research study at this school is hereby approved.

The Principal
(Name of School)

Mr/Ms (Name of Principal)

Signature of Principal

School Official
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Annexure 5

Chalrpersan: ﬁ

Prot LW Syses

Membars:

Frol T Zws RESGDMI NAU‘KDM

Frof i Dawinn

[ P Brandl Sehaol of Dentistry ¢ Skoal vir Tandheelkunde
Prof & Filvaysal Faceulty of Health Sciences
Eprratary: Fakultait Gesendheidewelenskapne

s 2 Swart

Uhiw-BEI"EIT AR SELICAIE
UHisER3ITY A FREITORIA
! HIIIIiLH._."'.l: PRET:;_: I_J

POy Bea 12060
FRETCR:A OULY

Tal: 012 318 YHARNA L
Fax:C12 523 GEG1
E-mail:

Irssainin e, Sy EE; U 20
chisla searld 1 o.ac.za

Frof AJd Ligthelm 2015-07-07

Dean

School of Dentistry

Dear Profassor

PROTOCOL APPROVAL: DENT 2015/25

MName: M wan dar Walt

Titlz: “The effectiveness of a booth brushing programme for children in the
Ehlanzeni District of Mpumalanga and the relationship between body mass index

(BMI) and cdontegenic infections.”

The protocol attached hereto was evaluaied by lhe Research Committee of T_hﬁ
Schoal of Dentisiry. The Research Commiltee recommends the approval of the titls

and the protocal.
oun sincercly

Wi
PROF L SYKES
CHAIRPERSON: RESEARCH COMMITTEE

Frolocol spprovedinot atproved

"

PROF AJ LIGTHELM
DEAN: SCHOOL OF DENTISTRY

Page 1081

68



Annexure 6

The Resazrch Sthics Dammibas, Facwby basibh +
Sciermes, Universily of Pretode samplizs Witk 12H-

GUP guidelres a0 Nes US Fecars! wiie Assurania, UNIVERSITEIT VAN PRETORIA

» Fida, I0J33E7, Aoproved do 22 Way 2002 and UNIVERSITY OF PRETORIA
Eapinas 21 O 26, X

. IE__: r\,:sm: I bll’_:RGDCuITI'::-' saprwvas dz H‘ IU_EH_B__Ei1 Iﬂi Y_A F'_R ET G_E !_‘a'

2r34r014 and Expires 2200402047,

Faculty of Health Sciences Research Ethics Committes

1/10/2015

Approval Cuertificate
Mew Application

Ethics Refergnce Mo.: 342712015

Title: THE EFFECTIWENESS OF A TOOTH ERUSHING PROGRAMME FOR CHILOREMN IN THE EHLAMZERI
DIETRIGT, MPUMALAMGA AND THE RELATICNSHIP BETWERERN BODY MASS INDEX [BMI AR DDCMTOGEMIC
INFECTIONS.

Dlazr Philippus van Wik

The Mew Application a8 supparted by documents soecifiad in your cower latter dated 168?015 for vaur resaarch
z2opivad on the 1EMDSZ075, was approved by e Feoully of Heallh Scisnces Resazick Elbics Corwnilles on iz
gucrate reeeting of 3608/2315,

Flazze nobe the Tollowirg aboul your ethics approval:

- Ethice Approwsl is vald for 1 paar

o Plaeze remember [0 use your prolocsl nomber (3420200 5) on any dacuments or carespodance with she
Research Ethics Commites regarding vour research

*  Plegse nole Hhal the Ressarch Ethiss Sommittee may ask further guestions. seek additional infommatizn, require
furtber madifoation, or manitor tha concoed of yoar resesanca,

Ethics approval is subject bo the following:

»  The ethics approval is conditional an the receipt of § marthly written Progress Repors. ard

= The athies approval i2 conditicnal an tre resaarch Beirg conducted as stipulated by the details of al. dzouments
submittan o the Commites. In the event that 2 farher need arises to changs who b investioatos ara, e
methads or ary other aspecl, such changes must b2 suamited as an Amendment far aporaval by the Commites.

We wish you the best with your research
Yours slncerely

Y

ERANE TR
-Bfﬂ.fs_oumﬁ:‘fﬂﬂf:hﬁ' fided {Irty; MPhartlzc.
Deputy Chairpersen of the Fasulty of Health Sslencas Rasearch Ethics Committes, Unwversity of Pretoria

Tha Facuoily of Heaith Soences Reseanch Ehics Commiltes comples witlh fie 54 Mational Acr 57 of 2003
aitaing to health resesrch and fhe Uintted Stales Codle of Fedars! Regulalions Tile 45 apd 48 Tis sommithoo
ahidas by the aitical norns and prinaioles for researcn, estatlisned by tha Desiaratian af Befzickn, the Sourk Afizan
Modical Rescarch Councll Suidelings & wall ag the Fuidaings for Ethinal Ressarch: Prinoipfes Btrochires and
Procesees 2008 [Deparkrnen! of Haalth),

B 012 354 1577 = -}3:;'&51&'&;1? A dzepeks.behani@ug ac za <1 hiteiweaes healthsihics-up oo ;-1
7 Privare Bag ¥323, Arcadia, 2007 - 31 Bopireda Boed HW Soyman Soutn Building, Leve! 2, Room 2,33, Gezing, Pratoria
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Annexure 7

FREQUENCY DISTRIBUTIONS FOR EACH COMPONENT OF dmft AND DMFT FOR
INTERVENTION AND CONTROL GROUPS

INTERVENTION GROUP

Table 7.1: Total decayed (primary teeth)

Frequency | Percent | Valid Percent | Cumulative Percent

Valid .00 |115 46.0 46.0 46.0
1.00 |29 11.6 11.6 57.6
2.00 |36 14.4 14.4 72.0
3.00 |18 7.2 7.2 79.2
4.00 |25 10.0 10.0 89.2
5.00 |12 4.8 4.8 94.0
6.00 |5 2.0 2.0 96.0
7.00 |6 2.4 2.4 98.4
8.00 |3 1.2 1.2 99.6
10.00]1 4 4 100.0
Total 250 100.0 [100.0

Table 7.2: Total missing (primary teeth)

Frequency | Percent | Valid Percent | Cumulative Percent
Valid .00 |]236 94.4 94.4 94.4
1.00 |5 2.0 2.0 96.4
2.00 |6 24 2.4 98.8
3.00 |2 .8 .8 99.6
4.00 11 4 A4 100.0
Total | 250 100.0 |100.0
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Table 7.3: Total fillings (primary teeth)

Frequency | Percent | Valid Percent | Cumulative Percent
Valid .00 |244 97.6 97.6 97.6
1.00 |6 2.4 2.4 100.0
Total | 250 100.0 |100.0

Table 7.4: Total dmft (primary teeth)

Frequency | Percent | Valid Percent | Cumulative Percent

Valid .00 114 45.6 45.6 45.6
1.00 |28 11.2 11.2 56.8
2.00 |36 14.4 14.4 71.2
3.00 115 6.0 6.0 77.2
400 121 8.4 8.4 85.6
5.00 116 6.4 6.4 92.0
6.00 |5 2.0 2.0 94.0
7.00 19 3.6 3.6 97.6
8.00 |3 1.2 1.2 98.8
9.00 |2 .8 .8 99.6
10.00|1 A4 A4 100.0
Total | 250 100.0 (100.0

Table 7.5: Total Decayed (permanent teeth)

Frequency [ Percent | Valid Percent | Cumulative Percent
Valid .00 |225 90.0 90.0 90.0
1.00 J19 7.6 7.6 97.6
2.00 |5 2.0 2.0 99.6
4.00 |1 4 4 100.0
Total | 250 100.0 (100.0
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Table 7.6: Total Missing (permanent teeth)

Frequency | Percent | Valid Percent | Cumulative Percent
Valid .00 |249 99.6 99.6 99.6
2.00 |1 A4 A4 100.0
Total | 250 100.0 [100.0

Table 7.7: Total Fillings (permanent teeth)

Frequency | Percent | Valid Percent | Cumulative Percent
Valid .00 |]248 99.2 99.2 99.2
1.00 |2 .8 .8 100.0
Total | 250 100.0 |100.0

Table 7.8: Total DMF (permanent teeth)

Frequency | Percent | Valid Percent | Cumulative Percent
Valid .00 |]223 89.2 89.2 89.2
1.00 |19 7.6 7.6 96.8
2.00 |7 2.8 2.8 99.6
4.00 11 A4 4 100.0
Total | 250 100.0 [100.0
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CONTROL GROUP
Table 7.9: Total decayed (primary teeth)

Frequency | Percent | Valid Percent | Cumulative Percent

Valid .00 |71 284 28.4 284
1.00 |23 9.2 9.2 37.6
2.00 |50 20.0 20.0 57.6
3.00 J42 16.8 16.8 74.4
4.00 |20 8.0 8.0 824
5.00 |20 8.0 8.0 90.4
6.00 |14 5.6 5.6 96.0
7.00 |8 3.2 3.2 99.2
8.00 |2 .8 .8 100.0
Total | 250 100.0 |100.0

Table 7.10: Total missing (primary teeth)

Frequency | Percent | Valid Percent | Cumulative Percent

Valid .00 234 93.6 93.6 93.6

1.00 |7 2.8 2.8 96.4

2.00 |3 1.2 1.2 97.6

3.00 |3 1.2 1.2 98.8

400 |1 A4 4 99.2

6.00 |1 A4 4 99.6

8.00 |1 A4 4 100.0

Total | 250 100.0 [100.0
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Table 7.11: Total fillings (primary teeth)

Frequency

Percent

Valid Percent

Cumulative Percent

Valid .00

250

100.0

100.0

100.0

Table 7.12: Total dmft (primary teeth)

Frequency | Percent | Valid Percent | Cumulative Percent

Valid .00 71 28.4 28.4 28.4
1.00 |22 8.8 8.8 37.2
2.00 |47 18.8 18.8 56.0
3.00 |40 16.0 16.0 72.0
400 |21 8.4 8.4 80.4
5.00 |18 7.2 7.2 87.6
6.00 |16 6.4 6.4 94.0
7.00 |7 2.8 2.8 96.8
8.00 |4 1.6 1.6 98.4
9.00 |2 .8 .8 99.2
10.00) 2 .8 .8 100.0
Total | 250 100.0 |100.0

Table 7.13: Tot Decayed (permanent teeth)

Frequency [ Percent | Valid Percent | Cumulative Percent

Valid .00 |201 80.4 80.4 80.4

1.00 } 27 10.8 10.8 91.2

2.00 |9 3.6 3.6 94.8

3.00 |10 4.0 4.0 98.8

4.00 |2 .8 .8 99.6

5.00 |1 4 4 100.0

Total | 250 100.0 (100.0
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Table 7.14: Total Missing (permanent teeth)

Percent | Valid Percent| Cumulative Percent
Frequency
Valid .00 244 97.6 97.6 97.6
1.00 5 2.0 2.0 99.6
2.00 1 A4 A4 100.0
Total 250 100.0 |100.0

Table 7.15: Total Fillings (permanent teeth)

Valid
Frequency | Percent |Percent Cumulative Percent
Valid .00 |250 100.0 100.0 100.0

Table 7.16: Total DMF (permanent teeth)

Frequency | Percent | Valid Percent | Cumulative Percent

Valid .00 |199 79.6 79.6 79.6

1.00 |29 11.6 11.6 91.2

2.00 |8 3.2 3.2 94.4

3.00 |8 3.2 3.2 97.6

4.00 14 1.6 1.6 99.2

5.00 |2 .8 .8 100.0

Total | 250 100.0 |100.0
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