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ABSTRACT

The aim of this study was to determine the prevalence of Nursing Bottle Caries
(Early Childhood Caries) among preschoolers in Polokwane and to determine

the relationship between breast and bottle feeding practices to dental caries.

The selection of the preschools was based on a geographical radius to the
researcher. A consent rate of 65% was achieved, but only 48% of parents

completed the dietary questionnaire.

The study showed that dental caries prevalence among preschoolers was 40%
and the prevalence of early childhood caries was 21%. Feeding practices
showed 73,7% were predominantly breast fed and 30,5% were predominantly
bottle fed. Children in the breast fed group had a caries prevalence of 42,9%,
compared to the bottle fed group with a caries prevalence of 31%. Despite this
difference, the chi-squared test proved that there was no statistical significance
in dental caries between breast fed and bottle fed children. The mean DMFT
for the entire sample was 2.24.

In the present study caries prevalence rates were found to be similar to other

urban areas of South Africa and other developing countries.

Infant feeding practices, whether breast or bottle in isolation could not be

conclusively linked to the aetiology of early childhood caries.
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CHAPTER 1

INTRODUCTION AND LITERATURE REVIEW

11 DEFINITION AND CLASSIFICATION

The first comprehensive description of dental caries in infants was published by
Dr Elias Fass in 1962 and he termed it as “nursing bottle mouth™ . He
described in his paper that nursing bottle mouth is a caries pattern affecting all
the primary upper anterior teeth, and upper and lower primary first molars and

lower primary canine teeth.

More recently the term “nursing bottle mouth” has been replaced by the the
term Early Childhood Caries (ECC)?. Most of the diagnotstic criteria relate to
the use of a feeding bottle or prolonged breast feeding (feeding bottle tooth
decay, feeding bottle syndrome, nursing caries, nursing bottle mouth).
However, all the above definitions of descriptions have not established the
actual relationship between dental caries and its full range of aetiological

factors.

A conference held in 1994 at the Centers for Disease Control and Prevention in
Atlanta, United States of America recommended the use of a less specific term,
such as “Early Childhood Caries” (ECC), because it was the consensus of the
attendees that the link between bottle habits and caries was not absolute®.

A workshop, convened by the National Institutes of Health (NIH) proposed that

the term early childhood caries (ECC) should be used to describe the presence



of one or more decayed (non-cavitated or cavitated lesions), missing (due to
caries), or filled surfaces on any primary tooth in children up to 71 months of
age®®. This definition was adopted by the American Association of Paediatric

Dentistry® and subsequently, by several other researchers”®?°.

The aims of the ECC conference, held October 18-19 1997, was to ask scientific
leaders in this field to re-examine the current knowledge of ECC through critical
reviews of the biological and psychosocial mechanisms, the public health
implications and the prevention and research needs'®. The outcomes of the
conference were be used to educate health professionals and the general
population on the mechanisms and prevention of ECC, as well as to assist in
developing and prioritizing a research agenda for the study of the issues whose

answers currently are not known.

Early Childhood Caries can be divided into three types based on clinical

appearance™:

Type | (mild to moderate) ECC

The existence of isolated carious lesions involving molars and/or incisors. The
cause is usually a combination of cariogenic semi-solid food and lack of oral
hygiene. The number of affected teeth usually increases as the cariogenic
challenge persists. This type of ECC is usually found in children who are 2to 5

years old.



1.2

Type Il (moderate to severe) ECC

Labiolingual carious lesions affecting maxillary incisors, with or without molar
caries depending on the age of the child and stage of the disease and
unaffected mandibular incisors. The cause is associated with inappropriate
use of a feeding bottle, and with breast feeding or a combination of both, with
or without poor oral hygiene. Poor oral hygiene most probably compounds the
cariogenic challenge. This type of ECC could be found soon after the first teeth

erupt. Unless controlled, it may proceed to become type Il ECC.

Type Il (severe) ECC

Carious lesions affecting almost all teeth including lower incisors. This
condition is found between the age of 3 to 5 years. The condition is rampant
and generally involves tooth surfaces that are usually unaffected by caries e.g.

mandibular incisors.

AETIOLOGY

The aetiology of Early Childhood Caries may be divided into
biological and associated risk factors.
1.2.1 The biological risk factors are:

1211 Dietary Substrate

1.2.1.2 Susceptible tooth or host

1.2.1.3 Cariogenic bacteria

1.2.1.4 Dental plaque



1.2.1.1 Dietary Substrate

Children’s eating habits have dramatically changed when compared to

previous generations.

The major cariogenic food in the human diet is sugar (sucrose)*. A
frequent supply of substrate (sucrose) to the plaque, usually given as
sugary drinks (juices, from feeding bottle) or in older children, snacks in
the form solid-cariogenic foods such as sweets, chocolates, cakes, and
biscuits contribute significantly to the development of early childhood

caries.

If this loading of the plaque with sugars occurs at bedtime and there is
no tooth-brushing, caries can progress rapidly. During bottle-feeding
with a sugar- containing drink, the upper incisors bathe in these sugar-
containing drinks but the saliva from minor salivary glands in the area of
these teeth have only limited remineralization properties, whereas the
lower incisors remain largely protected by the tongue during bottle-
feeding. Feeding on demand with cariogenic food and liquids is

regarded as a co-factor for early childhood caries™.

The acid production from sucrose metabolism disrupts the balance of the
microbial community, favoring the growth of mutans streptococci and
lactobacilli'*; and sucrose is a unique cariogenic carbohydrate because it
also serves as a substrate for extracellular glucan synthesis™. Glucan
polymers are believed to enable mutan streptococci to both adhere firmly
to teeth and to inhibit diffusion properties of plaque, or increase plaque

porosity resulting in greater acid production adjacent to the tooth



surface’. Yet, a systematic literature review of caries risk due to sugar
consumption has concluded that the relationship between sugar

consumption and caries is weaker in an era of fluoride exposure®’.

1.2.1.1 Susceptible tooth or host

Host risk factors for the development of caries are reduced saliva,
immunological factors, presence of enamel defects, characterized
mainly by hypoplasia, immature enamel, tooth morphology and genetic
characteristics of the tooth (size, surface, depth of fossae and fissures)
and crowded / malaligned teeth'®*°. Enamel defects enhance plaque
retention, increase mutan streptococci colonization, and in severe
cases, the loss of enamel enables greater susceptibility to tooth
demineralization. A strong correlation is found between presence of
enamel hypoplasia and high counts of mutan streptococci®®. Enamel
defects in the primary dentition are mostly associated with pre-, peri- or
post-natal conditions such as low birth weight, and child's or mother's
malnutrition or illness®’. In the primary dentition, the prevalence of
enamel defects is common, ranging from 13-39% in normal full-term

infants, to over 63% in those born with very low birth weight %>,

Enamel hypoplasia of primary incisors in poor, urban populations in the
United States of America has been reported to be over 50% leaving

these children vulnerable to the caries process®.



In China children aged 3-5years with enamel hypoplasia had 2.5 times
greater risk of developing dental caries than children who did not have

such defects®.

Saliva is the major defense system of the host against caries. It
removes foods and bacteria, and provides a buffering action against the
acids produced. It also functions as a mineral reservoir for the calcium
and phosphate necessary for enamel remineralization. During sleep, the
decrease in salivary flow rate reduces its buffering capacity,

consequently making the teeth susceptible to caries™®*°.

Enamel is immunologically inactive, therefore the main immune defense
against streptococcus mutans is provided largely by salivary secretory
immunoglobulin A (IgA) or serum and gingival crevicular fluid. As
children become contaminated with oral microorganisms they develop

salivary IgA antibodies®®.

After eruption, the newly exposed enamel surfaces undergo the final
stages of post-eruptive maturation and hardening by incorporating orally
available ions, including fluoride. The tooth is most susceptible to caries

in the period immediately after eruption and prior to final maturation®.

The critical pH value for demineralization varies among individuals, but

is in the approximate range of 5.2 to 5.5%.



Tooth remineralization can occur if the pH of the environment adjacent
to the tooth is high due to:

> lack of substrate for bacterial metabolism

low percentage of cariogenic bacteria in the plague

elevated secretion rate of saliva

strong buffering capacity of saliva

presence of inorganic ions in saliva

vV VvV V VYV V

fluoride

A\

rapid food clearance times®

High frequency sugar consumption enables copious acid production by
cariogenic bacteria that are adherent to teeth®. The acid can
demineralize tooth structure depending on the absolute pH decrease,

as well as the length of time that the pH is below the critical pH level®.

1.2.1.3 Cariogenic microorganisms

The main cariogenic microorganisms are Streptococci (mutans,
sobrinus) and Lactobacillus. These pathogens can colonize the tooth
surface. When combined with products that contain fermentable
carbohydrates, the process of metabolism is initiated by the bacteria,
producing acidic end products that ultimately lead to the

demineralization of tooth enamel, thus contributing to dental caries>*°.

The primary caregiver of the infant, usually the mother, has been shown

to harbour the reservoir of mutans streptococci. Saliva is the vehicle by



which the transfer occurs. The exact method of transmission is
unknown, but it is suspected to be due to close contact of mother (or

caregiver) and child and the sharing of food and eating utensils™®3".

Maternal factors, such as high levels of mutans streptococci, poor oral
hygiene, low socioeconomic status, and frequent snacking, contribute to

this maternal transfer of mutans streptococci to the child®.

Preschool children with high colonization levels of mutans streptococci
have been shown to have greater caries prevalence, as well as a much
greater risk for new lesions than those children with low levels of mutans

streptococci®®.

Infants may acquire mutans streptococci via vertical and horizontal

transmission.

Vertical Transmission

The major reservoir from which infants acquire mutans streptococci is
their mothers®:.
The evidence for this concept comes from several clinical studies that

demonstrate that mutans streptococci strains isolated from mothers and

33-35

their babies exhibit similar or identical bacteriocin profiles and

identical plasmid or chomosomal DNA patterns®**°

. Suppression of
maternal reservoirs of mutans streptococci clearly showed that infection

of the baby could be prevented or delayed*".



Horizontal Transmission

A study conducted among nursery school children (age 12 —30 months)
isolated and genotyped mutans streptococci utilizing primed polymerase
chain reaction and restriction fragment — length polymorphism analysis*.
They reported that many children contained identical genotypes of
mutans streptococci strains, which indicates that horizontal transmission

may be another vector for acquisition of these organisms®.

A longitudinal investigation evaluated 786 children at age 1 for caries risk
factors (mutans streptococci infections, fluoride exposure, dietary habits,
oral hygiene) and re-examined them at 3.5 years of age for the
presence of dental caries®. The presence of mutans streptococci at age
1 was the most effective predictor for caries at age 3.5**. These

observations and other published results*°

clearly illustrate that early
infection with mutans streptococci is a significant risk factor for future

development of dental caries lesions.

1.2.1.4 Dental Plague

Demineralization of the tooth's enamel and dentin is caused by the acids
that bacteria, mutans streptococci and Lactobacilli produce. Specifically,
the bacteria, acid, food debris, and saliva combine to form a sticky
substance called plaque that adheres to teeth. The bacteria and plaque
feed from the sugars, producing waste products like lactic acids that

cause demineralization or tooth decay. If plaque is not removed



thoroughly and regularly, tooth decay will not only present itself, but will

continue to flourish.

The presence of visible plaque and its early accumulation have been
related to caries occurrence among children®#’. A study found that 91%
of the children studied were correctly classified into caries risk groups,

based solely on the presence or absence of visible plaque®.

1.2.2 ASSOCIATED RISK FACTORS

1.2.2.1 BREAST FEEDING

The American Academy of Paediatrics identifies human milk as the ideal
nutrient for infants on the basis of the extensive scientific evidence
demonstrating that breast feeding and the use of human milk provide

multiple health related advantages to infants, mothers and society***°.

Breast feeding has many advantages: it provides optimal infant
nutrition, immunological protection and minimizes the economic impact

to the family.

Prolonged and unrestricted breast feeding has been reported to be a

potential risk factor for ECC>***,



A study of Tanzanian children, found that nocturnal breast feeding and
linear hypoplasia were significant factors for the development of rampant

caries®.

Breast feeding and dental caries among children aged 2 through 5 years
was studied previously using data from 1988 to 1994 and no association

was found®®.

Although breast feeding was not found to be associated with either an
increased or decreased risk of ECC, decreased family income and
prenatal maternal smoking, both strongly associated with decreased rates
of breast feeding as demonstrated in previous studies, were both found to

be independently associated with an increased risk of ECC*’.

Maternal smoking during pregnancy is well recognized to be associated

58-61

with myriad negative perinatal health outcomes in children®™", in addition

to early termination of breast feeding®®3.

In a study among these
children in which mothers reported smoking during pregnancy were less
likely to be breast fed, but maternal smoking during pregnancy also was

independently associated with increased rates of ECC®.

The World Health Organization (WHO) has recommended that children

be breastfed until 24 months of age®.



A study conducted among 1 —to — 4 year old South African children,
reported that children who were breastfed for longer than12 months had a
lower level of caries than those bottle fed or bottle and breastfed for less

than 12 months®.

Some researchers have suggested that there is no right time to wean the
baby from breast feeding, as long as preventive measures, such as tooth
brushing with fluoride toothpaste and reducing the frequency of feedings,

are incorporated into the child's care®’.

1.2.2.2 BOTTLE FEEDING

Baby bottles predispose to ECC because their nipple blocks the access of
saliva to upper incisors, whereas lower incisors are close to the main
saliva glands and are protected from liquid contents by the bottle nipple

and the tongue®8,

Bottle-feeding, especially nocturnal feeding or, particularly, when children
are allowed to sleep with a bottle in their mouth, has been considered

°19889 It has been found that children who had been bottle fed

cariogenic
had a five times greater risk of having ECC compared to children who

were breast fed".



Surveys from China, Thailand and Tanzania, where feeding with baby
bottles is rare, show high caries rates in primary maxillary incisors, a
pattern that is generally assumed to be due to bottle-feeding
practices® "2,

Several studies have reported that the majority of United States of

America preschool population take, or have taken, a bottle to bed”™. Yet

only a small portion of these children actually develop dental caries.

A recent study found that children who consumed beverages containing
sucrose in their baby bottle had levels of mutans streptococci (the
bacteria most associated with ECC) four times the level those who

consumed milk in the bottle’™.

A 1993 survey was conducted to determine the relationship between
infant bottle drinking patterns and ECC'®. The sleeping habits of the child
and the contents of the bottle were evaluated. The results indicate that
children who fell asleep while feeding from the bottle had significantly
more cases of ECC than did children who discarded the bottle before
falling asleep. Children who discarded the bottle before falling asleep,
however had more cases of ECC than did children who were not given

the bottle at all at bedtime.

1.2.2.3 SOCIOECONOMIC FACTORS

Children with ECC tend to come from low-income or lower socioeconomic

background”” .



Early Childhood Caries is more common in children from single parent
families and those with parents of low educational level, especially of
illiterate mothers’®.

A survey found that, in Taiwan mothers who had full time jobs were more
likely to have children with ECC than those who had part-time jobs or

were housewives’.

A study related to income group and dental caries confirmed that
children with parents in the lowest income group had mean Decayed,
Missing, and Filled Teeth (dmft) scores four times as high as children

with parents in the highest income group®.

Socioeconomic status can have a considerable impact on environment,
availability of foods, access to proper health care, and education of
children®. These are all factors that can potentially and negatively affect

whether a child develops ECC or not.

The cost of ECC treatment in which a restoration or extraction is
required, is extremely high for low income families, often these families
are unable to make dental care a priority. Thus, children in families with
lower socioeconomic status are more likely to have their dental caries left

untreated or are likely to have incomplete dental care.



1.2.2.4 ORAL HYGIENE

The effectiveness of oral hygiene measures in young children depends on
the attention and awareness of caregivers.

As young children lack the ability to clean their own teeth effectively,
parents are recommended to clean their children's teeth at least until they

reach school age®.

It is generally accepted that the presence of dental plaque is a high risk
factor for developing caries in young children *"®,

Some studies have reported that a child’s brushing habit, frequency of
brushing and/or the use of fluoride toothpaste are associated with the

4748 |t was found that

occurrence and development of dental caries
children who did not have their teeth cleaned at bedtime had a higher risk

of developing ECC®.

1.2.2.5 EDUCATION OF THE PARENTS

The education level of the parents has been shown to be correlated with
the occurrence and severity of ECC in their children **%*. Lower
prevalence of dental caries and lower mean dmft scores have been
associated with higher levels of parental education®.

A Canadian study showed children of parents with university education
had less than half the average number of mean Decayed Missing, and
Filled Teeth (dmft) scores of children who had parents with only

elementary school education ®.



A study on maternal factors of ECC showed that the mother is not only
the reservoir of cariogenic bacteria, but that her dental knowledge,
behavior, as well as the general care of her child, are also some of the

factors that contribute to caries risk %’.

1.2.2.6 GENETIC FACTORS

Higher rates of caries have been reported in families, being passed from
generation to generation, and children whose parents or/and siblings

have carious lesions are at higher risk of developing caries®®#°.

1.2.2.7 FLUORIDE
The constant maintenance of fluoride in the oral cavity is important for
enamel resistance, reducing the amount of minerals lost during
demineralization and accelerating remineralization .
The effect of fluoride in reducing caries is well established. Fluoride may
be delivered in two ways: topically and systematically. The topical
modalities mainly include fluoride tooth paste, fluoride varnishes, gels and

mouth rinses.

There is convincing evidence for the decay-preventing benefit of tooth-
brushing when used with a fluoride-containing tooth-paste®®. Recent
publications have shown that daily tooth-brushing with fluoride toothpaste

in 3 to 6 year olds significantly reduces caries incidence®"®°.



1.3

The most common method for systematically applied fluoride is
fluoridated drinking water shown to be effective in reducing the severity of
dental decay in the entire populations. A number of studies have shown
that five year old children living in a fluoridated area have approximately
50% less caries than those in a non-flouridated area *°*. Water
fluoridation has not yet been implemented in South African water

supplies.

PREVALENCE

During the past decades the common consensus from many reports
worldwide was that dental caries had declined significantly and was

continuing to decline in populations %%,

Recent studies globally have reported alarming increases in dental caries
in children and adults, on primary as well as permanent teeth®. Possible

reasons for this scenario globally:

1. Increase of bottle versus fluoridated tap water as well as dietary
changes.
2. Change in demographics of the world, influx of immigrants to

Europe, the U.S.A and Asia.
3. The large movement of rural people to urban centres who have
left farming life for urban labour with the result having negative

changes in diet, lifestyle and health *.



The prevalence rate ranged from 1 -2% in developed countries, in developing
countries and within disadvantaged populations of developed countries

(immigrants, ethnic minorities) the prevalence is as high as 70%%.

Table 1.3.1

Dental caries prevalence of some developing countries. Adapted from a

review by Bagramian®*

Age Prevalence Sample Size Country Year
%

2106 59 -92 993 Phillipines 2003

3t05 55 2014 China 2007

6 89.4 178 Taiwan 2006

lto6 52.9 981 Taiwan 2006

Oto5 40 1487 Brazil 2007




Table 1.3.2

The prevalence of dental caries in 4-5 year olds in the provinces of South
Africa (van Wyk et al; 2004)%
Age group 4 -5*

% Caries
Weighted national mean 50.6
Western Cape 77.1
Northern Cape -
Eastern Cape 58.9
Free State 60.1
KwaZulu Natal 52.4
Gauteng 49.1
North West 41.0
Mpumalanga 40.2
Limpopo 31.1
*Primary dentition

The caries prevalence differed widely in the different provinces. The Limpopo
Province had the lowest, while the Western Cape had the highest

prevalance®.

1.4 PREVENTION

Epidemiological data show that the most effective approach for the control of
ECC is based on the prevention and not on restorative treatment®’.

The ideal scenario would be to provide expectant mothers with counseling and

guidance, since one of the greatest difficulties related to the control of ECC is



the fact that few parents take their children to the dentist before the age of

three years®.

Despite this, medical appointments are very frequent at this age, which makes
sense the presence of a dental professional in the medical office, so that

children can also have a dental follow-up from birth.

The prevention of ECC depends on multidisciplinary efforts, involving different
health professionals and government sectors responsible for investments in

health.

ECC, while not life-threatening, its impact on individuals and communities is
considerable, resulting in pain, impairment of function, deleterious influence on
the child's growth rate, body weight and ability to thrive, thus reducing quality

of life®.

Preventative measures may be implemented on three levels:
1.4.1 Community based measures
1.4.2 Professional measures

1.4.3 Home-care measures

1.4.1 Community based measures

Community based measures are mainly organized and provided by
public health authorities and need be funded and carried out

nationwide. Examples of such measures are national educational



programs and water fluoridation, which are shown to be effective in
reducing the severity of dental caries in entire populations*®. In the
absence of water fluoridation other modalities such as the
administration of salt fluoridation or fluoride supplements (beverages,
tablets, drops) should be utilized®®. Supervised regular use of a
fluoride mouth rinse and rinsing at certain intervals resulted in the

reduction in caries increment in children®®?,

The customary preventive dentistry program for preschool children
often involves education of parent regarding ways to prevent dental
caries. However, outcomes suggest that educational programs
improve knowledge, but only have a temporary effect on plaque levels,
and have no discernible effect on caries experience®. Counseling is
needed to help change parenting practices. This should include
listening to the parents and understanding their life circumstances,
discussing options to reduce risk and suggesting behavior change

strategies’”.

Prevention of ECC, with its focus on educational and counseling
programs to alter childrens feeding practices, has not changed greatly
from the approach that Dr Fass described. Yet there has been
surprisingly little evidence that education reduces the prevalence of this
disease'®. Additional measures to enhance the education so that it
translates into preventive behaviors need to be explored. However, in
some populations, the lack of preventive behaviors and deeply

entrenched feeding practices may be difficult to alter. Perhaps more



studies are needed to explore the effect of frequent professional

interventions with agents such as fluoride or antimicrobials that do not rely
on patient compliance to reduce caries in preschool children'®. The focus
of such programs is to place the responsibility for caries prevention on the

health professional, rather than on the child or parent.

One reason that behavioral interventions have not produced
convincing results is that mothers or caregivers are unlikely to
administer procedures or practice behaviors which are not shared by
the community in which they belong'®. This is a very important

principle that well-intentioned dentists frequently overlook.

1.4.2 PROFESSIONAL MEASURES

It is important for health service providers such as paediatricians,
family physicians and nurses who treat very young children to be
aware of ECC and it causes, since these health professionals have
more frequent contact with very young children than oral health care
providers such as oral hygienists and dentists.

Prevention of ECC should begin in the pre and perinatal period.
Attitudes and awareness of pregnant women may be deficient and

104

unfavorable toward preventive dental practices™". It is critical to

provide dental care to pregnant women and women of childbearing

age'®.



1.4.3

Early Childhood Caries prevention should be focused on educational
programs to improve childrens feeding practices and to reduce levels of

mutans streptococci infection.

In a study in which mothers with high mutans streptococci were given
chlorhexidine gel by mouth guard for 5 minutes a day over 2 weeks'?’.
Their children showed delayed colonization of mutans streptococci and

less caries than children in a control group’.

There is sufficient need to seal primary molars, as demonstrated in a

Head Start report that found that for those children who had dental caries,

86% had caries of the pits and fissures of the molars*®.

HOME CARE MEASURES

The home-care measures include the development and support of self
care habits and emphasize the patient's own responsibility in managing
the disease, such as with oral hygiene routines and dietary habits. The
effectiveness of oral hygiene measures in young children depends on
the attention and awareness of caregivers. Nutritional counseling for
the purpose of reducing caries incidence in children is aimed primarily
at teaching parents the importance of reducing frequent sugar
exposures. Two Swedish studies have tested the effect of preventive
education for new mothers on the subsequent caries experience of

109,110

their children . One study provided diet and oral hygiene

counseling to the test group at 6, 12 and 24 months of age, as well as



fluoride supplements. This study observed a 65% lower caries
experience in the 4-year-old children of mothers who received
counseling as compared to the control group'®. Another study with a
similar program found a 42% decrease in caries prevalence after 4
years™®. Although the results of these studies are encouraging, it is
not clear why there have not been more studies to explore the potential

of dietary counseling in reducing dental caries in preschool children.

15 TREATMENT
A survey conducted by van Wyk and van Wyk®® found that an average Of
45.6% of children in South African children (4-5 year olds) require dental

treatment.



Table 1.5

Percentage distribution of care needed and the mean number of teeth

needing care for dental caries per age group and province in South

Africa®®.

Age group 4-5*

% children Mean number
needing care of teeth

Weighted national mean 45.6 2.1
Western Cape 73.2 3.9
Northern Cape -

Eastern Cape 544 25
Free State 59.7 2.7
KwaZulu Natal 43.7 2.07
Gauteng 43.0 1.4
North West 33.6 2.0
Mpumalanga 36.9 2.2
Limpopo 30.1 0.8

*Primary Dentition

The percentage of 4-5 year old children in South Africa who need treatment for

dental caries ranges from 30-73 per cent. The greatest need was recorded in

the Western Cape (73,2%) and the lowest need was recorded in the Limpopo

Province (30,1%).

Treatment of ECC can be accomplished through different types of intervention,

depending on the progression of the disease.




Areas of decalcification (early of “white spot lesions”) and hypoplasia can rapidly
develop cavitation. If lesions are identified early, the use of anti cariogenic agents

may reduce the risk of development and progression of caries.

Parents should be taught how to clean their child's teeth with fluoride toothpaste.

The surface of the teeth should be carefully scrubbed after each feeding™.

Fluoride varnish at one-month intervals, may be a practical option, especially

when targeted at children with carious maxillary incisors.

Minimal intervention restorative procedures, such as atraumatic restorative
treatment (ART), which do not require the use of local anesthesia or dental
hand piece are useful to decrease the trauma to both child and parent. The
placement of fluoride-releasing glass ionomer is efficacious in both prevention

and therapeutic approaches™.

When cavitation has occurred, more definitive treatment is required.

Early stages of cavitation can be treated restoratively, while advanced
stages will require more complicated measures such as strip crowns for

the anterior teeth and stainless steel crowns for the posterior teeth.
Depending on the extent of the lesions pulpectomies or extractions may

be indicated. Such management of caries becomes extremely expensive
and difficult to treat because such young children lack the ability to cope
with extensive restorative treatment.

General anesthesia or sedation procedures would be the suitable treatment

modalities for these extensive restorative treatments.



Estimates of the cost of treating ECC in young children are very high. No country
in the world can afford to provide through public funds all the restorative

treatment needed.



Justification for this research

The impact and prevalence of Early Childhood Caries has been discussed,
together with the implications for the costs to the State and family for its
treatment. Itis a preventable disease, but it is still widespread. Although
some studies have been undertaken in South Africa, there have been no
previous studies done among preschoolers in Polokwane concerning the
prevalence of dental caries.

In addition the link between feeding practices and dental caries has never
been confirmed. This study will attempt to establish if any relationship does

exist.

Aims and Objectives

The aim of the study was to determine the prevalence of Nursing Bottle Caries

(ECC) among 2-5 year old children in Polokwane.

The study objectives were:
1. to evaluate the caries experience of preschool children in Polokwane.
2. to investigate breast and bottle feeding patterns and their relationship

to Nursing Bottle Caries (ECC).



CHAPTER 2

MATERIALS AND METHODS

2.1 ETHICAL CONSIDERATIONS

Before progressing with the research ethical clearance was obtained from the
University of the Witwatersrand Committee for Research on Human/Medical

subjects. (Ethics clearance number M050402 — see appendix 1)

Written informed consent was obtained from the principals / educators of pre-

schools which participated in the study, as well as from a parent of each child

before any child was examined. (see appendixces 2;3 and 4)

2.2 STUDY SAMPLE

Polokwane is a city located in Limpopo Province of South Africa (see Fig 2.1)
The Polokwane Municipality is located within the Capricorn District, and is the
capital of Limpopo Province. The Polokwane Municipality accounts for 3% of
the total surface area of Limpopo; however over 10% of the population of
Limpopo resides within its boundaries™>. The Polokwane Municipality is
3775km? in size and incorporates about 130 000 homes. 94% of the
population is Black/African, 5% White and 1% Coloured and Indian.

The municipality is 23% urbanized and 71% rural™.  The fluoride

concentration in the Polokwane Municipal water supply is 0,1 ppm.
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Fig 2.1 Map of Limpopo (Polokwane)

Seven preschools in the city were selected, being within a 10 kilometer
radius of the dental practice. The dental practice is located in the central
business district of the city. Therefore the sample may not be a truly

representative for the whole of the Polokwane urban area.

All seven of the preschools are privately owned and located in the urban/

residential areas of the city.

The fees between the preschools varied between a minimum of R500-00 to a

maximum of a R1000-00 per month, per child.



The Republic of South Africa has, for many years, had racial groups separated
geographically, politically and socially. The end of these segregatory laws has
resulted in an influx of people into urban areas.

It is for these reasons that we now have more inclusive representative urban

communities of all ethnic groups i.e. African, Caucasion, Coloured and Asian.

For the purpose of this study the location of the preschool would mean

which of these ethnic groups predominates in a particular school.

Of these pre-schools one pre-school refused to participate in the study. Each
of the remaining six pre-schools were visited to obtain consent from the
headmaster of each school as well as to distribute the dietary questionnaires
and consent forms for the parents of children to complete. A suitable date

and time was arranged with each pre-school for the examinations.



Table 2.1  Preschools visited

Name Ethnicity Number
of
children
examined
1 | Teddy Bear Academy Predominantly 8
Caucasian
2 | Maria Montesorti Mixed 10
Preschool
3 | Kids Connected Predominantly 56
Asian
4 | Dino Park Preschool Predominantly 49
African
5 | Polokwane Preschool Predominantly 60
African
6 | Puzzles Preschool Predominantly 15
Caucasian
Total 198

2.3 CALIBRATION

In all epidemiological studies of dental caries and controlled clinical trials of
caries, preventive agents and procedures depend on the use of
standardized diagnostic criteria and the diagnostic reproducibility for their
credibility™®. There was only one examiner who conducted examinations
on the preschool children. Therefore there was no need inter examiner

reproducibility scores. To train and test for diagnostic reproducibility, 200




extracted permanent teeth were mounted in groups of five in forty plaster
blocks with each block and tooth numbered. Caries was diagnosed on
each tooth according to World Health Organisation criteria™*. The test was
done in natural light using a mirror only, on two separate occasions. A

kappa score of 0.76 was achieved.

24 INCLUSION AND EXCLUSION CRITERIA

Inclusion Criteria

1. All children aged between 2-5 years were included in the study.
2. Only children of parents or guardians, who had completed the
consent form, thus giving informed consent.

3. All children present on a specific day were examined.

Exclusion Criteria

1. Children younger than 2 years and older than 5 years of age.
2. Those parents/guardians who had not given informed consent.

3. Children who were uncooperative and afraid.

2.1 QUESTIONNAIRE

A structured questionnaire was designed to collect the data. The
guestionnaire was developed to enquire about breast and bottle-feeding
patterns among the preschool children and their relationship to dental caries.

The questionnaire that was distributed was in the English language.



Items included in the questionnaire were:

1. If the child was breast or bottle feed and for what period?
2. What were the contents of the feeding bottle?
3. If the child was given a night-time bottle or not? (see appendix 5)

2.6 PILOT STUDY

A pilot study was done at one of the seven preschools. The consent forms
and dietary questionnaire were handed out to 8 parents. A trial examinations
were conducted. The information from the sample questionnaires was

adequate to start the study.

2.7 SAMPLE SIZE

Unfortunately statistical advice was not obtained at the beginning of the
study therefore no sample size calculations were done. A small sample size

could affect the statistical significance of the results.

2.8 DATA COLLECTION

On the day of examination parental consent forms together with the dietary
guestionnaires were collected from the educators of preschools. A code
number was allocated to each child and the gender and age of the child at

the last birthday was written on to the examination sheet.



2.9 EXAMINATION OF THE CHILDREN

The World Health Organisation (WHO) criteria for diagnosing dental caries
was used™. To ensure optimal infection control disposable mirrors and
gloves were used to examine each child.

Most children that were examined were seated on a chair with a high
backrest, with the examiner standing behind the chair. Examinations were
conducted either outdoors or in classrooms with large windows to ensure
good natural light. Some of the younger children were anxious and seemed
to be more comfortable being held by the educator during the examination.
Those children that were not eager to be examined were not compelled to

take part.

The examiner would dictate the status of each individual tooth i.e. decayed,
missing or filled to the dental chair-side assistant, who recorded the data on
to the examination sheet. (see appendix 6). After each child had been
examined a report sheet indicating if the child required further dental

treatment was completed and sent to the parents. (see appendix 7)

210 DATA MANAGEMENT:

A statistician was consulted to help analyze the data. Data was captured in
SPSS for Windows (version 13.0), a statistical data analysis software

package.



The data analysis involved various steps:

1)

2))

3)

4.)

Construction of one dimensional frequency tables to calculate the
prevalence rates of dental and nursing bottle caries for the total

sample.

Construction of two dimensional frequency tables to calculate
prevalence rates of dental and nursing bottle caries for various sub-
sample groups, namely age, gender, bottle feeding practices and

breast feeding practices.

Construction of Chi-square tests of independence to investigate the
statistical relationship between (i) prevalence of bottle caries with
gender, age, bottle feeding practices and breast feeding practices;
(ii) prevalence of nursing bottle caries with age and gender. The
null-hypothesis was stated as no statistical independence or
relationship. The tests were based on a level of confidence of

95,0%. The critical level of significance was P<0,05.

Construction of a Logistic Regression model with dependant
variable prevalence of dental caries and independent variables,

age, gender, bottle feeding practices and breast feeding practices.

Construction of a General Linear Model (GLM) with dependent
variable dmft-score and independent variables age, gender, bottle
feeding practices and breast feeding practices. Due to the

skewness of the dmft data a natural log transformation of dmft + 1



was used to approximate normality prior to the GLM analysis. Due
to statistical differences in the variations across age groups and the
dependant variable, Tamhane post-hoc tests were used for

comparative analysis.



CHAPTER 3

RESULTS

3.1 INTRODUCTION:

This chapter reports on the results obtained from statistical analysis to
determine the prevalence of dental and nursing bottle caries amongst 2 to 5
years olds, and to ascertain if breast or bottle feeding patterns influence the

dental caries rate.

3.2 RESPONSE RATES AND SAMPLE CHARACTERISTICS:

The six preschools visited had a combined enrolment of approximately 300
children. Consent was obtained from 198 of these children. These children
were all examined and report sheets were completed and sent to the

parents. A consent rate of 65% was achieved.

However of the 198 parents that gave consent, only 95 had adequately
completed the dietary questionnaire. It was unfortunate that the remaining
103 children examined could not be included in the study. Therefore for the
purpose of this study, the results of only these 95 children were considered
complete for further analysis. This revised sample size could affect the

statistical significance of the results.



The sample comprised of 47 female children and 48 male children.
Statistical analysis showed no statistically significant effects of gender or race on

caries prevalence or severity, so these results were pooled for presentation.

For the purpose of this study a child would be classified as being breast fed
if the child was breast fed for a period of 12 months or longer. Similarly a
child would be classified as being bottle fed if bottle fed for 12 months or
longer. There were 4 children who were exposed to both breast and bottle

feeding patterns and these children were considered in both groups.

Due to the incomplete data from the dietary questionnaire information

regarding the content of the bottle and the night time bottle could not be

analysed as part of the study.

3.3 Results pertaining to the study objectives:

3.3.1. Prevalence of Dental Caries

Table 3.1
n %
Dental Caries No 57 60%
Yes 38 40.0%
Total 95 100%

From the sample of 95 children examined, 38 presented with dental caries.

This was 40.0% of the sample size.



Prevalence of Nursing Bottle Caries (ECC)

Table 3.2
Nursing bottle caries No 75 78.9%
Yes 20 21.1%
Total 95 100.0%

Nursing bottle caries was defined as decay on two or more labial or palatal

surfaces of the upper deciduous incisors. Twenty children presented with

this form of decay which represented 21.1%.

Prevalence of Dental and Nursing Bottle Caries (ECC) and the

influence of the following variables:

3.3.2.1 Age of children
3.3.2.2 Breast fed children

3.3.2.3 Bottle fed children




3.3.2. Prevalence of Dental and Nursing Bottle Caries (ECC) and the influence

of the following variables:

3.3.2.1 Age of children

3.3.2.2 Breast fed children

3.3.2.3 Bottle fed children

3.3..3 Caries severity

3.3.4 Results from Logistic Regression and General Linear Model

3.3.2.1 Prevalence of dental caries by Age

Table 3.3

Age

2 3 4 5 Total

Dental caries No n 11 18 19 9 57
% 91.7% | 60.0% | 50.0% | 60.0% | 60.0%

Yes y 1 12 19 6 38

% 8.3% | 40.0% | 50.0% | 40.0% | 40.0%

Total n 12 30 38 15 95

% | 100.0% | 100% | 100.0% | 100.0% | 100.0%

The caries prevalence rate increased with age, from 8.3% among 2 year

olds to 40.0% among 3 year olds and 50.0% among 4 years olds.

Prevalence declined slightly to 40.0% among 5 year olds.



Pearson Chi-Square Tests

Table 3.4

Age

Dental caries

Chi-square

df

Sig

6.597

.086

A Pearson’s Chi-Test was used to test if a statistical relationship exists

between caries prevalence rates and age. Evaluation of the results revealed

an increase in dental caries, prevalence rates with age. However the Chi-

Square Test indicates no statistically significant relationship between the two

variables (p=0.086) on a 95% level of confidence (p<0.05).

Prevalence of nursing bottle caries by Age

Table 3.5
Age
2 3 4 5 Total
Nursing bottle caries No n 12 24 27 12 75
% | 100.0% | 80.0% | 71.1% | 80.0% | 78.9%
Yes n 0 6 11 3 20
% 0% | 20.0% | 28.9% | 20.0% | 21.1%
Total n 12 30 38 15 95
% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%

The above table reveals that there were no 2 year olds children with nursing

bottle caries and prevalence rate remained almost constant at 20,0%




between 3 year olds to 5 year olds. There is an increase among the 4 year

olds, who had a prevalence rate of 28.9%.

Pearson Chi-Square Tests

Table 3.6
Age
Nursing bottle caries Chi 4.655
df 3
Sig 1992

No statistical significant relationship was found between nursing bottle caries

and age (p=0.99).




3.3.3.2. Breast fed Children

Prevalence of dental caries with Breast feeding

Table 3.7
Breast fed
No Yes Total
Dental caries No n 17 40 57
% 68.0% 57.1% 60.0%
Yes n 8 30 38
% 32.0% 42.9% 40.0%
Total n 25 70 95
% 100.0% 100.0% 100.0%

There were 4 children who were both equally breast and bottle fed for the 12

months, they were considered in both groups. From the total sample of 95

children 70 of them were predominately breast fed (73.7%). The prevalence

rate of dental caries amongst this group was 42.9%.

Pearson Chi-square Tests

Table 3.8
Breast fed
Dental caries Chi-square .905
df 1
Sig 342

No statistical significant relationship was found between dental caries and

breast fed activity (p=0.342).




3.3.2.3 Bottle fed Children

Prevalence of dental caries with Bottle feeding

Table 3.9
Bottle fed
No Yes Total

Dental caries No n 37 20 57
% 56.1% 69.0% 60.0%

Yes n 29 9 9

% 43.9% 31.0% 31.0%

Total n 66 29 29

% 100.0% 100.0% 100.0%

Children who were exclusively bottle fed were 30.5% of the sample. The caries

prevalence rate in this group was 31.0%.

Pearson Chi-Square Tests

Table 3.10
Bottle fed
Dental caries Chi-square 1.398
df 1
Sig .237

No statistical significant relationship was found between dental caries and

bottle fed activity (p=0.237).



The caries prevalence rate was higher among breast fed group (42.9%) as
compared to the bottle fed (31.0%).

As indicated by the chi-squared test, there was no statistically significant

difference in dental caries between breast fed and bottle fed children.

3.3.3. Caries severity

Details of dmft, dt, mt and ft scores

Table 3.11

dmft Mean 2.24
Standard Deviation 3.69
Minimum 0
Maximum 17
n 95

dt Mean 2.03
Standard Deviation 3.57
Minimum 0
Maximum 17
n 95

mt Mean A2
Standard Deviation .54
Minimum 0
Maximum 4
n 95

ft Mean .09
Standard Deviation 49
Minimum 0
Maximum 3
N 95




The mean dmft for the entire sample was 2.24. This comprised of the mean dt

(2.03), mean mt (0.12) and mean ft (0.9).

Details of dmft, mt and ft scores among different age groups.

Table 3.12
Age
5 Total
dmft Mean .67 1.33 3.24 2.80 2.24
Standard Deviation 231 2.26 4.58 3.80 3.69
Minimum 0 0 0 0 0
Maximum 8 9 17 11 17
n 12 30 38 15 95
dt Mean .67 1.17 3.08 2.20 2.03
Standard Deviation 231 2.00 4.40 3.95 3.57
Minimum 0 0 0 0 0
Maximum 8 9 17 11 17
n 12 30 38 15 95
mt Mean .00 .00 .05 .60 12
Standard Deviation .00 .00 .32 1.18 .54
Minimum 0 0 0 0 0
Maximum 0 0 2 4 4
n 12 30 38 15 95
ft Mean .00 17 A1 .00 .09
Standard Deviation .00 .65 51 .00 49
Minimum 0 0 0 0 0
Maximum 0 3 3 0 3
N 12 30 38 15 95




The caries severity results show that mean dmft increased from 2 to 4 year
olds. The dmft score decreased among the 5 year olds.
At each age group, untreated caries (dt) predominated. The mt and ft

scores were low for all age groups and showed no particular pattern.

3.3.4 Results from Logistic Regression and General Linear Model

A Logistic Regression Model with dependent variable prevalence of dental
caries and independent variables age, gender, bottle feeding and breast
feeding practices, identified age as the only significant predictor of dental

caries severity.

Similarly a General Linear Model with dependent variable dmft score and
independent variables, age, gender, bottle and breast feeding practices

showed significant differences across all ages (see appendix 8).

Results from both the Logistic Regression and General Linear Model
identified age as the only indicator of dental caries. The small sample size
may not be representative of the entire preschool population in the area.

Therefore extrapolation of this data may not be accurate.



3.4

Summary of Results:

The overall dental caries prevalence rate was 40.0%.

The nursing bottle caries prevalence rate was 21.1%.

The breast fed group comprised 73.7% of the sample.

The bottle fed group comprised 30.5% of the samples.

The caries prevalence rate amongst the breast fed group was 42.9%.
The caries prevalence rate amongst the bottle group was 31.0%.
The mean dmft was 2.24.

None Pearsons Chi-square tests revealed any statistical significance.

Logistic Regression and General Linear Model.



CHAPTER 4

DISCUSSION

The sample taken from this study only represented the children attending the

selected preschools in the area. It does not include children of this age of the

entire community. Therefore extrapolation of the data may be questionable as it

is not a representative sample of the area.

4.1 Caries Experience

4.1.1 Caries prevalence

4.1.2 Caries severity

4.2 Questionnaire

4.3 Breast and Bottle feeding patterns

4.1 Caries Experience

4.1.1 Caries prevalence:

The goal set by the Department of Health with regards to dental
caries in South Africa for the year 2000 was to ensure that 50.0%
or more of the children under the age of 6 years are free of dental
caries™®. The most recent National Childrens Oral Health Survey
conducted in South Africa (1999-2002) show 39.7% of 6 year old
children are caries free®. This figure is below the goal of 50.0%

set by the Department of Health for the year 2000. In children



dental caries is more severe in the primary than in the permanent

dentition!’.

A systematic review of caries prevalence rates in South Africa
between 1947-2002, showed decreasing mean prevalence rates
from 88% to 57%"®. The caries prevalence rate in this study was
40.0%. This figure correlates with the 2002 survey conducted in
the Germiston area (Gauteng) among preschoolers in which caries
prevalence rates ranged between 35% - 46%™". It is also similar to
the findings by van Wyk & Louw® which found that the caries
prevalence rate in the Limpopo province was 31,3%. These caries
prevalence rates are also similar to other developing countries

such as Brazil (40%) *?° and India (51, 9%) ***.

Caries prevalence did not naturally increase with age. The caries
prevalence rate among 2 year olds was 8.3%, 40.0% for 3 year
olds, 50.0% for 4 year olds and 40.0% for 5 year olds. The reason
for this maybe that the 4 year olds formed the largest part of the
sample and the 2 year olds the smallest. Another possible factor
could be that at age 4 -5 years all the deciduous teeth have
erupted compared to 2 year olds where all the deciduous teeth

have not fully erupted.

The results revealed that 21,1% of the preschool children had two or

more carious labial or palatal surfaces of the upper deciduous incisors.



4.1.2 Caries Severity

A systematic review of dental caries in 5-6 year old Swazi and

South African children from the year 1947 to the year 2002 showed

a significant decreases in mean dmft from 6.7 to 3.

18
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Table 4.2 National Oral Health Survey South Africa 1999/2002:

Table 3: Severity of dental caries across geographical locations 1999/2000

116

Age

dmft/DMFT

Metro Cape

Port Elizabeth

Durban

Bloemfontein

6

dmft

5.09

3.86

3.42

2.47

In the 1999/2002 National Oral Health Survey among 6 year olds the

highest mean DMFT scores for dental caries were recorded in the coastal

areas of Metro Cape (5.09); followed by Port Elizabeth (3.86) and Durban

(3.42) and the lowest in the interior — Bloemfontein (2.47)*°. The mean

dmft among 5Syear olds in this study was 2.80. This is similar to other

interior regions of the country. This could be attributed to the lower water

fluoride levels found in the coastal areas of the country as compared to the

interior areas*??.

The fluoride levels in all coastal provinces of South Africa are very low

(<0,1ppm), with the Western Cape having the largest number of

municipalities with these low fluoride levels*®*. These fluoride levels

as similar to the fluoride levels in the Polokwane Municipal water

supply which is 0,1ppm.




The untreated caries (dt) component predominated in each age
group. This may be due to parents attitudes with regards to:

1. Lack of Oral health knowledge:

Parents poor dental health history and dental hygiene habits

also had associations with the child's poor oral health***

2. Complacency/Poor attitude:

A common and immediate consequence of untreated dental
caries on quality of life is dental pain. Childrens dental pain

affects regular activities, such as eating, sleeping and

5

playing™®. Most parents seek only emergency dental

treatment.

3. Access to care:

Dental Clinics may not be conducive to child oral health.

4.2 Questionnaire

Despite a pilot study being conducted to check the feasibility of
the questionnaire, of the 198 parents that had given consent for
their children to be examined only 95 had completed the

guestionnaire adequately.

Possible reasons for this:

1) The pilot study was conducted in a preschool with

predominantly English speaking parents and children.
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2) Parents of preschool children who's native tongue was not

English did not understand the dietary questionnaire.

3) Time constraints — parents were unable to complete the dietary

guestionnaire adequately.

4) Parents unable to remember the feeding patterns of their

children.

Consequently information regarding habits such as night-time bottle

and bottle contents could not be included in the study.

Breast and bottle feeding patterns

A 1984 study conducted in South Africa found that almost 92% of both
rural and urban Black communities were breast-fed**. A more recent
study found that 70% of mothers breast fed their children for the first 12
months'?’. This is similar to the figure of 73,7% of the children who were

breast fed in this study.

A study conducted in the United States of America found that 20% of the
children aged between 6 months and 5 years were put to sleep with a
bottle’®. This figure is similar to the 23% of urban Johannesburg children

put to sleep frequently with a bottle'*’

. In our study it was found that
30,5% of the preschool children were bottle fed, due to insufficient data
from the questionnaire we were unable to determine if the child was put to

sleep with a bottle or not.



Comparison to other studies is difficult because very few investigators
have based the statistical investigation on groups defined by feeding
method. The Camden Study in the United Kingdom reported higher
caries prevalence in bottle fed children compared to breast fed

children™®®. Two studies among 1 to 4 year old South African children
investigated the relationship of breast and bottle feeding patterns to
dental caries, indicated that nursing caries (ECC) in children breast fed for
a prolonged period, is no less common than in children bottle fed for a

similar period of time™*%*%,

In this study children who were predominantly breast fed had a caries
prevalence rate of 42,9% and those who were predominantly bottle fed
had a caries prevalence rate of 31%. This suggests that caries
prevalence is higher among the breast fed group compared to the bottle
fed group. Considering the small size of the sample and chi-square test

this could not account for any statistical significance.

Nursing Caries (ECC) is strongly associated with inappropriate

breastfeeding patterns such as prolonged feedings once teeth

d132

have erupted™.. There is also little doubt that a prolonged use of

nursing bottle in the susceptible infant will result in rampant caries

133 132,133

in the primary dentition™° Although these authors report an
association between nocturnal bottle/ breast feeding and ECC, it
was nhot possible in this study to make this association.

Since the aetiology of ECC is multi-factorial, questionnaires should

be designed not only to include feeding patterns but factors such
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as oral hygiene practices, social class, education and marital status

of parents, urban and rural demographics.

Unfortunately all of these factors were not included in the

guestionnaire of this study.

Recommendations for future prevention strategies and research

Primary prevention must begin in the pre and perinatal period and should
consist of advice on maximizing the nutrition of pregnant women during
the last trimester of pregnancy and of infants during the first year of life
when the enamel is undergoing maturation®®. Other primary preventative
measures that can be applied during this period include water fluoridation
or, in its absence, the administration of fluoride supplements and topical
applications of fluoride solutions or varnishes soon after the teeth errupt
to increase the resistance of enamel to demineralization®®. Another
possible measure is the application of chemotherapeutic agents to reduce
mutans streptococci level in pregnant and nursing mothers to inhibit the

transfer of acidogenic micro-organisms from mother to child®®.

Secondary preventative measures should be to educate mothers and
other caregivers to recognize the early signs of the condition and to
persuade and encourage them to adopt feeding habits and home care
procedures to prevent the condition from progressing®®.

Researchers have suggested that health policy should classify ECC as a

paediatric, rather than a dental problem™*. The child welfare and child



health communities may be far more influential in promoting the ECC
agenda than the dental communities, which can better offer technical
expertise. Programs must be measured at the community level. Policy
for ECC must similarly require that programs be community based and

able to demonstrate their impact at the community level.

The 1997 conference on ECC™ caries suggested that strong
representations should be made to government agencies and
organizations to provide adequate funds for research studies into the
following areas of concern:

a. Clarify the nutrition/ hypoplasia/ susceptibility to ECC relationship.

b. Determine the effectiveness and consequences of interfering with
the transmission of mutans streptococci from mother to child.

C. Undertake equivalency for superiority trials to determine the
effectiveness of antimicrobial and other potential secondary
preventive agents.

d. Investigate intervention strategies to control undesirable oral
health behaviors of infants and parents or caregivers.

e. Assess behavioral and health factors associated with ECC.

f. Determine the influences of nutrition, including iron-deficiency
anemia and exposure to lead on the role of salivary factors in

resistance and susceptibility to ECC.

Strong representations should be made to government agencies and
organisations to emphasize that ECC is a serious problem with important

social, political, educational and economic implications



4.5

Limitations of study

There was only one examiner and this limited the size of study sample.

No sample size calculations were done prior to the study. A small sample

size could have affected the statistical significance of the results.

1)

2)

3)

Completion of the dietary questionnaire proved to be a difficult
task to complete for parents. It may have been that some of the
parents did not understand the dietary questionnaire. Only 95 of
198 parents who had given consent had fully completed the
dietary questionnaire. Factors such as frequency of breast and
bottle feeding, night time bottle feeding and feeding bottle contents
were not included in this study due to incomplete data. The validity
of the data is limited to the accuracy of the information and the

dietary questionnaire.

Seventy one per cent of the Polokwane Municipality consists of
rural areas 2. This study only targeted the urban area. Further
research needs to be done to include the large rural areas within

the Municipality.

Financial and human resources were limited. The entire cost of

the study was borne by the researcher.



CHAPTER 5

CONCLUSION

Early Childhood Caries has a debilitating effect on the development,
speech, general health and self-esteem of infants. It is a significant public
health issue, the dental manifestation is symptomatic of important

underlying maternal and paediatric problems.

The prevalence rates of dental caries found in this study was similar to that
of preschools in other developing countries and urban areas of South

Africa.

In this study Nursing Caries (ECC) was found to be unrelated to the type of

feeding pattern i.e. breast or bottle.

The prevalence of dental caries among preschoolers in Polokwane only
represented the urban sector of the population.Surveys of dental caries
prevalence and severity conducted among the surrounding rural areas of
Polokwane may yield results that are different to this study. This may be
due to fact South African communities vary from Third to First World with
distinct cultural differences for infant feeding as well as dietary habits, often
modified by socioeconomic factors and urbanization further research may

be required to highlight these issues and impact on dental caries.



The dimensions of ECC as a public health problem are such that it cannot
be solved by oral health workers alone. Steps should be taken to give
wide publicity to the disease as a social issue and to publicize how parents
as well as health workers can recognize, prevent and control it. Prenatal
and postnatal and primary health care clinics would be the place to start

sensitizing mothers and begin the prevention of dental caries.
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Appendix 2
CONSENT FORM

Dear Principal,

My name is Dr. M. Khdn-Patel and I am a student at the Department of Restorative
Dentistry at the University of Witwatersrand, Medical School. Tam investigating the
prevalence of tooth decay among pre-schoolers in Polokwane. This study will determine
the extent of the disease among pre-schoolers and shed light on factors that contribute to
tooth decay.

I hereby request permission to include your pre-school in this study. Learners between
the ages of 1-4 years will be examined using a dental mirror only. On completion of the
examination, a simplified treatment plan will be given to each child’s parent or guardian
to present to his/her dentist. Ilook forward to meeting with both you and the teacher to
schedule a tentative date and time. The entire procedure is expected to take between 2-
3hrs. In addition, a discussion and demonstration on proper oral hygiene will be
included.

Consent forms will be distributed to the teachers as well as parents/guardians. I would
like to emphasize that this study is completely voluntary and not participating carries no
penalty. The identity of the school and its participants will only be used to correlate data;
the complete anonymity of respondents will be maintained.

If you have any questions, more information may be obtained from me at
(015) 295-5016.

If you would like your school to be part of the study, please complete the consent form
below.

Thank you in advance for your co-operation.

Dr. M. Khan-Patel

_,as principal of, __ " . , hereby

I, . L

grant Dr. M. Khan-Patel pérmission to conduct the study on school premises.

Signature of Principal : . Date: .
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CONSENT FORM
Dear Educator,

My name is Dr. M. Khan-Patel and I am a student at the Department of Restorative
Dentistry at the University of Witwatersrand, Medical School. 1am investigating the
prevalence of tooth decay among pre-schoolers in Polokwane. This study will determine
the extent of the disease among pre-schoolers and shed light on factors that contribute to
tooth decay. .

I would highly appreciate it if permission were granted to conduct my study in your
classroom. The procedure would entail examining learners for tooth decay, using a
dental mirror only. Your assistance in maintaining co-operation from the students during
the examination process will ensure the success of the study. Proper oral hygiene care is a
life long skill that is important for optimum health. With this in mind, demonstrations on
correct oral hygiene procedures will be demonstrated to the learners. '

I look forward to meeting with both you and the principal to schedule a date and time that
would be convenient. The entire procedure is expected to take between two to three

hours.

Please note that this study is completely voluntary and not taking part in it carries no
penalty.

Thank you in advance for your co-operation.

Dr. M. Khan-Patel

I, _ o , hereby grant Dr. M. Khan-Patel permission to conduct
the study in my classroom.

W



Appendix 4
CONSENT FORM

Dear Parent,

My name is Dr. M. Khan-Patel and I am a student at the Department of Restorative
Dentistry at the University of Witwatersrand, Medical School. Iam investigating the
prevalence of tooth decay among pre-schoolers in Polokwane.

This study will determine the extent of the disease among pre-schoolers and shed light on
factors that contribute to tooth decay. It is also my fervent desire to educate kindergarten

teachers to ensure that children continue to practice proper oral hygiene.

Children will be examined using a dental mirror only. In addition, a simplified treatment
plan will be given to each parent or guardian after examination.

Please note that this study is completely voluntary and not taking part in it carries no
penalty. As well, complete anonymity is guaranteed.

If you have any questions, more information may be obtained from me at
(015) 295-5016.

If you would like your child to participate in the study, please complete the consent form
below, and the attached feeding pattern questionnaire.

Thank you in advance for your co-operation.

Dr. M. Khan-Patel

I, , agree to my child participating in the study outlined above.

Signature of Parent: Date:




FEEDING PATTERNS Appendix 5

Start age Stop age Frequency per
day

Breast only 4

Start age Stop age Frequency Contents —
per day Tick
appropriate
blocks

Bottle only Cow’s milk

Formula —
specify which
ones

Rooibos tea —
Has sugar
been added?

Juice — Type?

Milo

Nesquik

Water

Other -
Snecifx
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» | Start age Stop age Frequency | Contents —
per day Tick
appropriate
& blocks

Mixed Breast

Bottle Cow’s milk

Formula -
specify
which ones

Rooibos tea
— has sugar
been added?

Juice -

Type?

Milo

Nesquik

Water

Other ~
Sty

Start age Stop age Contents

Night-time bottle
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Nursing bottle caries in young children in Polokwane (2006)

|. Patient’s name

2. Case number

3. Date of examination
4. Date of birth

5. Age at last birthday

6. Sex: Female(1) Male (2)

Dental caries

Deciduous dentition

Decayed(D)

Missing(M)

Filled(I)

Unerupted(U)

Labial caries(L)

Secondary caries(E)

I'illed and primary caries(P)
Incisor(l)

Palatal(C)

Palatal and labial caries(A)

Number of tecth requiring treatment

CARD number [:]

L1 T T T1

L L]
1]

55 54 53

I
I I I A
N O

52 51 o6t 62 63 64 65

85 84 83

82 81 71 72 713 14 75
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TREATMENT PLAN

Name of school :
Name of child:
Date of Birth:

Dear Parent

Thank you for participating in this study. After examining your child, |
recommend that:

Yes No

1) He/ she requires urgent dental treatment
2) He/she requires routine 6-monthly dental
consultations to maintain oral health

Please consult your dentist as advised above.

Yours sincerely

DR M. KHAN-PATEL
BDS (WITS)



Logistic Regression

Case Processing Summary

Unweighted Cases® N Percent
Selected Cases Included in Analysis 95 100.0
Missing Cases 0 .0
Total 95 100.0
Unselected Cases 0 .0
Total 95 100.0

a. If weight is in effect, see classification table for the total
number of cases.

Dependent Variable Encoding

Original Value

Internal Value

No
Yes

0
1

Block 1: Method = Backward Stepwise (Conditional)

Omnibus Tests of Model Coefficients

Chi-square df Sig.
Step1 Step 4.546 4 .337
Block 4.546 4 337
Model 4.546 4 .337
Step 2 Step -.086 1 .769
Block 4.460 3 216
Model 4.460 3 .216
Step 3* Step -.109 1 741
Block 4.350 2 114
Model 4.350 2 114
Step 4 Step -1.172 1 279
Block 3.178 1 .075
Model 3.178 1 .075

a. A negative Chi-squares value indicates that the
Chi-squares value has decreased from the
previous step.

Model Summary

-2Llog Cox & Snell | Nagelkerke
Step likelihood R Square R Square
1 123.326 047 .063
2 123.4132 .046 .062
3 123.5222 .045 .061
4 1246942 .033 .044

a. Estimation terminated at iteration number 4 because

parameter estimates changed by less than .001.

Appendix 8
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Classification Tabld
Predicted
Dental caries Percentage
Observed No Yes Correct

Step 1 Dental caries No 50 87.7

Yes 35 79

Overall Percentage 55.8

Step2 Dental caries No 50 7 87.7

Yes 35 3 7.9

Overall Percentage 55.8

Step3 Dental caries No 50 74 87.7

Yes 35 7.9

Overall Percentage 55.8

Step4 Dental caries No 48 9 84.2

Yes 32 6 15.8

Overall Percentage 56.8

2. The cut value is .500
Variables in the Equation
B S.E. Wald df Sig. Exp(B)

Step  breast_fed -.358 1.243 .083 1 773 .699
1 bottle_fed -.852 1.197 .506 1 A77 427
gender -.1562 .438 121 1 728 .859
age 401 .246 2648 1 .104 1.493
Constant -1.269 1.616 617 1 432 .281
Step  bottle_fed -.540 487 1.229 1 .268 .583
2 gender -.144 437 .109 1 741 .866
age .403 .247 2.661 1 .103 1.496
Constant -1.638 .994 2716 1 .099 194
Siep  bottle_fed -513 .480 1.144 1 .285 .599
8 age 412 245 2815 1 093 1.509
Constant -1.749 .937 3.485 1 .062 174
Step  age 424 .243 3.045 1 .081 1.529
4 Constant -1.944 915 4.510 1 .034 .143

2. Variable(s) entered on step 1: breast_fed, bottle_fed, gender, age.
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Variables not in the Equation

Score df Sig.
Step 2 Variables breast_fed .084 1 772
Overall Statistics .084 1 772
Step® Variables breast_fed .072 1 .788
gender .109 1 741
Overall Statistics 193 2 908
Step £ Variables breast_fed 731 1 .393
bottle_fed 1.165 1 .283
gender .020 1 .886
Overall Statistics 1.338 3 .720
a. Variable(s) removed on step 2: breast_fed.
b. Variable(s) removed on step 3: gender.
C. Variable(s) removed on step 4: bottle_fed.
Step Summary™®
Improvement Model Correct
Step | Chi-square df Sig. Chi-square df Sig. Class % Variable
2 -.086 1 769 4.460 3 216 55.8% | OUT: breast_fed
3 -.109 1 741 4.350 2 114 55.8% | OUT: gender
4 -1.172 1 279 3.178 1 075 56.8% | OUT: bottle_fed
a. No more variables can be deleted from or added to the current model.

b. End block: 1

Result: Age was included as the only predictor variable of dental caries prevalence.




Univariate Analysis of Variance (GLM)

Between-Subjects Factors

Value Label N
Gender 1 Female 47
2 Male 48
Age 2 12
3 30
4 38
B 15
Breast fed mainly 0 No 25
(initially) 1 Yes 70
Bottle fed mainly 0 No 66
(initially) 1 Yes 29

Dependent Variable: dmf1_In

Levene's Test of Equality of Error Varianced

F

df1

df2

Sig.

4.230

18

76

.000

Tests the null hypothesis that the error variance of the
dependent variable is equal across groups.

a. Design: Intercept+gender+age+breast_fed+bottle_
fed+gender * age+gender * breast_fed+age * breast_
fed+gender * age * breast_fed+gender * bottle_fed+age
* bottle_fed+gender * age * bottle_fed+breast_fed *
bottle_fed+gender * breast_fed * bottie_fed+age *
breast_fed * bottle_fed+gender * age * breast_fed *

bottle_fed
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Tests of Between-Subjects Effects

Dependent Variable: dmf1_in

Appendix 8

Type lll Sum Partial Eta
Source of Squares df Mean Square F Sig. Squared
Corrected Model 21.8522 18 1.214 1.636 .072 279
Intercept 18.395 1 18.395 24.789 .000 .246
gender .008 1 .008 .011 915 .000
age 8.261 3 2.754 3.711 .015 128
breast_fed .003 1 .003 .004 .951 .000
bottle_fed 1.364 1 1.364 1.838 A79 .024
gender * age 4.004 3 1.335 1.799 155 .066
gender * breast_fed .003 1 .003 .004 .947 .000
age * breast_fed .333 1 .333 .449 .505 .006
gender * age * breast_fed .000 0 ; : : .000
gender * bottle_fed 31 1 131 176 676 .002
age * bottle_fed .021 1 .021 .028 .868 .000
gender * age * bottle_fed .000 0 .000
breast_fed * bottle_fed .000 0 .000
gggfge:' Shst fed 000 0 000
?eg: * breast_fed * bottle_ 000 0 1000
*gir;i'eer—fsge breast_fed 000 0 1000
Error 56.397 76 742
Total 124.451 95
Corrected Total 78.249 94

2. R Squared = .279 (Adjusted R Squared = .109)

Result: Age was identified as the only significant predictor of dental caries severity.

My



Post Hoc Tests

Age

Multiple Comparisons

Dependent Variable: dmf1_In

Tamhane
Dil’reer::cs 95% Contfidence Interval

() Age (J) Age (I-J) Std. Error Sig. Lower Bound | Upper Bound

2 3 -.35 .228 .590 -1.00 .30
4 -72" .248 .039 -1.42 -.03
5 -73 .303 137 -1.59 14

3 2 .35 .228 .590 -.30 1.00
4 -37 215 422 -.96 .21
5 -.38 276 .705 -1.17 .42

4 2 72t .248 .039 .03 1.42
3 37 215 422 =21 .96
5 .00 .293 1.000 -.83 .83

5 2 73 .303 137 -14 1.59
3 .38 .276 .705 -.42 117
4 .00 .293 1.000 -.83 .83

Based on observed means.
*. The mean difference is significant at the .05 level.
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Post Hoc Tests

Age

Multiple Comparisons
Dependent Variable: dmf1_In

Tamhane
lehf';er::ce 95% Confidence Interval

() Age (J) Age (I-J) Std. Error Sig. Lower Bound | Upper Bound

2 3 -35 .228 .590 -1.00 .30
4 -72* .248 .039 -1.42 -.03
5 -73 .303 137 -1.59 14

3 2 .35 .228 .590 -.30 1.00
4 -37 215 422 -.96 21
5 -.38 276 .705 -1.17 42

4 2 e .248 .039 .03 1.42
3 .37 215 422 =21 .96
5 .00 .293 1.000 -.83 .83

5 2 73 .303 137 -14 1.59
3 .38 .276 .705 -.42 117
4 .00 .293 1.000 -.83 .83

Based on observed means.
*. The mean difference is significant at the .05 level.
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