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CHAPTER |
INTRODUCTION

1.1 Background and rationale

Early childhood caries (ECC) is a significant dental problem affecting young
children in both developed and developing countries, especially in low socio-
economic areas [1]. In Thailand, the prevalence of dental caries in young children
stayed high in the past two decades (51.7%-66.5%) [2]. Dental caries can occur in
young Thai children when the first tooth erupts at approximately 9 months of age [3,
4]. Studies from both rural and suburban Thailand have reported a high prevalence
of ECC [3-7]. The caries prevalence among 3-year-old children slightly decreased
from 66.5% to 56.7% during 1989-2012 [8]. The majority of Thai children living in rural
areas have more dental caries than those in urban areas [9]. The results of untreated
caries directly causes toothache, infection, tooth loss and can negatively affect to
nutritional status, physical development and growth of the children [10-14]. Dental
caries also affect children’s speech development which influence to their self-
esteem and quality of life [15]. The treatment of ECC is difficult and complex.
Moreover, the cost of restorative treatment is higher than the cost of preventive
program which can be met by the funds available for essential public health
programs [16, 17]. Therefore, an effective prevention procedure is desired for

handling dental caries in young children.
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ECC is a multi-factorial disease, its possible cause includes microorganism
attacking tooth surface, the impaired host resistance, infant feeding habits, dietary
habits, consumption of sugary foods, oral hygiene procedure, use of fluoride (F), and
socioeconomic factors [3-5, 10, 18-24]. Home-based strategy is one of the successful
prevention programs for ECC. It involves the oral self-care at home such as
appropriate dietary habits, maintain good oral hygiene, and using fluoride toothpaste
and fluoride supplements [25]. According to the American Academy Pediatric
Dentistry (AAPD) and Canadian Dental Association, providing the supervised use of
fluoride toothpaste after the first tooth eruption is the highly recommended for the
prevention of caries and it’s superior to the other preventive procedure such as
utilize motivational interviewing and anticipatory guidance for the parents and
caregivers, or oral health screening by community health nurses/family physicians/
pediatricians [26] The effectiveness of fluoride-containing toothpaste in preventing
dental caries is generally known. A recent systematic review by Cochrane
recommends the use of 1000 ppm F toothpaste for preventing dental caries in
general population including children age under 6 years [27]. However, most studies
on children included in the Cochrane review were conducted in kindergarten
students aged 3 to 5 years old. The Cochrane review also suggests that higher levels
of fluoride (1000 ppm F or more) in toothpaste increase the risk of fluorosis in

children under 6 years old [28] because the period before 3 years of age is critical to



17

the development of dental fluorosis caused by excessive intake of fluoride. A study
suggested that the severity of fluorosis depends on the amount and duration of F
exposure [29]. The American Academy of Pediatric Dentistry (AAPD) recommends the
use of a smear size of fluoride toothpaste in moderate to high-risk children starting at
the eruption of the first tooth[30]. Nevertheless, some studies showed that the
concentration of fluoride contained in toothpaste was more closely related to the
development of dental fluorosis than the frequency of tooth brushing or the amount

of F toothpaste [27, 31].

In spite of the established knowledge on the effectiveness of fluoride
toothpaste in preventing dental caries and subsequent recommendation for the use
in general population, a gap of knowledge remains for the infant and toddler aged
group. Unclear evidence on the optimal concentration of F in toothpaste for
preventing dental caries in deciduous dentition is also mentioned in the Cochrane
review [27]. For the very young children aged less than 3 years, the appropriate
balance between the caries reduction benefit and harmful fluorosis effects should
be in a serious concern. Up to this date, there is no clear recommendation on the
optimal concentration and amount of F toothpaste for reducing caries in children
aged 9-18 months, especially those with newly erupted teeth. Most studies on the
effect of fluoride toothpaste on ECC prevention compared the use of fluoride

toothpastes along with oral health education against controls with no intervention
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[32-34]. There are very few trials comparing the effects of low- and standard-
fluoridated toothpastes on the reduction of caries in the primary teeth of infants and
toddlers [27, 35, 36]. Difficulties in conducting such study might relate to cooperation
of very young children as well as an ethical consideration if non- fluoridated
toothpaste is generally available. Therefore, the aim of the present study was to
compare the caries increment in toddlers after using 500 ppm F or 1000 ppm F
toothpastes with a non- fluoridated (with xylitol and triple calcium phosphate)
toothpaste as control. If their caries prevention effect is not different, the use of
lower levels of fluoride concentration toothpaste would be suggested in order to

decrease the risk of over consumption of fluoride in young children.

1.2 Research Question

Are the caries increments of tooth brushing with 1000 ppm F, 500 ppm F and

non-fluoride containing xylitol toothpaste among infant and toddler different?

1.3 Research Objectives

The aim of this study is to evaluate the outcome of tooth brushing program
in infant and toddler with different concentrations of fluoride toothpaste. The
objective is to evaluate caries increment of infants and toddlers who attended the
tooth brushing program with 1000 ppm fluoride toothpaste compare to 500 ppm

fluoride toothpaste and non-fluoride containing xylitol toothpaste.



19

1.4 Research Hypothesis

After attending the tooth brushing program with different concentrations of
fluoride toothpaste, children in 1000 ppmF and 500 ppmF group had lower caries
increment than xylitol group.

1.5 Operational Definition

Early Childhood Caries (ECC) refer to the presence of one or more decayed

(cavitated and non-cavitated lesions), missing (due to caries), or filled tooth surface

on any primary teeth.

Primary Caregivers refer to mothers, grandparents, or any relatives who
routinely take care of the children including the bringing of the child for vaccination,

feeding, cleaning, and putting them to sleep.

Child oral health practice include four behaviors: toothbrushing, bottle

feeding, sugared snack controlling, and use of fluoride supplement

Feeding practices refer to breast/bottle feeding and allowing the child to fall

asleep with the nipple/bottle in the mouth.

Tooth cleaning refers to tooth brushing or tooth wiping

Incremental caries refers to the increasing amount of decayed tooth from

previous examination.
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1.6 Research Conceptual Framework
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CHAPTER Il
LITERATURE REVIEW

2.1 Process of caries

Dental caries is a multifactorial, chronic and transmissible disease [37]. Caries
occurs as a result of an unbalance process of demineralization and remineralization
of tooth surface by microbial biofilm which facilitates by the proliferation of
acidogenic, aciduric, and cariogenic bacteria [37]. The proliferation of acidogenic
bacteria consequently reduces salivary pH [37]. The low salivary pH enables the
demineralization. Frequent consumption of dietary sugars and acidic drinks during the
day further prolongs the period of low pH [38]. The demineralization process at the
tooth surface lead to a loss of mineral content in the tooth [39]. If this process
progresses for a long time, it will become deeper into the tooth surface and the end
result is a cavity. Demineralization usually takes many months or years to progress to
cavitation, the end-point of the disease process known as dental caries [37]. The
microbial biofilm tends to form and mature in definite locations on the tooth,
particularly the occlusal surface, the proximal surface cervical to the contact point,
and along the gingival margin. Thus, these are the most frequent sites found with

caries lesions [40].

Demineralization occurs in two phases [37]. First, the bacteria

metabolize fermentable carbohydrates producing organic acids that diffuse into the
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crystals of tooth. When the acid reaches on a crystal surface, calcium and phosphate
are dissolved into the surrounding crystals. This is the first phase of demineralization
which will occur before it can be seen visually as gross demineralization. The mineral
loss becomes deeper into the enamel or exposed dentine until it can be detected
visually or radiographically in demineralization progresses. The earliest clinical sign
that dental caries is in progress is called “white spot lesion”. This is the first phase in
the range of the dental caries process, which can eventually lead to cavitation that is
the second phase. At the white spot lesion phase, therapeutic intervention can arrest
or reverse the process by remineralization prior to cavitation. If fluoride ions are
present in sufficient concentration before or during demineralization, these ions can
absorb onto the surface of the crystals and markedly inhibit demineralization [41,
42]. The important point is that if a carious lesion is non-cavitated, and especially if it

is in the enamel, it can be reversed or arrested [37].

2.2 Early childhood caries (ECC)
2.2.1 Definition

The American Academy of Pediatric Dentistry (AAPD) defined Early childhood
caries (ECC) as “the presence of one or more decayed (noncavitated or cavitated
lesions), missing (due to caries), or filled tooth surfaces” in any primary tooth in a
child 71 months of age or younger. In children younger than 3 years of age, any sign

of smooth-surface caries is indicative of severe early childhood caries (S-ECC) [43].
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The recent studies found that child rearing behavior of bottle feeding is not the only
factor in caries development in young children. It is a multifactorial disease including
both personal and environmental factors such as poor oral hygiene, feeding habits,
frequent intakes of fermentable sugars, enamel hypoplasia, less-than--optimal
fluoride exposure, low socioeconomic status, ethnicity, and limited access to
professional dental care. Therefore, the U.S. Center of Disease Control and
Prevention (CDC) recommended using the term “early childhood caries” instead of
the terms “nursing caries”, “baby bottle tooth decay” or “nursing bottle syndrome”
when describing any form of caries in primary teeth [20].

2.2.2 Current situation

A review of the epidemiology of ECC revealed that prevalence of ECC
varies from population to population, however, it is the main dental problem
affecting young children in both developed and developing countries especially in
areas of social deprivation [1]. In developing countries ECC is a critical problem as
well, enlarged by socio-environmental factors such as low income or deprived area.

The prevalence of ECC in these countries is reported to be as high as 70% [1].

In Thailand, dental caries in young children is still high during the past two
decades. The recent national oral health survey in 2012 reported that 56.7% of 3
years old children experienced dental caries. The average decayed, missing, filled

teeth (dmft) score of 2.7 indicated that these children have dental caries on average
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of 3 teeth per person and most caries in children have never been treated [44].
Moreover, 50.6% of these dental caries in 3 years old children are unrestorable and
3.2% of them had experience in extraction [44]. The sixth and the seventh Thailand
National Oral Health Survey indicated decreasing trend of dental caries status in both
three- and five-year-old children. The decreasing trend was revealed in both
prevalence and average number of affected teeth per child. In the three-year-old
children, the prevalence of dental caries and dmft score decreased from 61.4 to 56.7
percent and 3.2 to 2.7 teeth per person, respectively. In the five-year-old children,
the prevalence of dental caries and dmft score decreased from 80.6 to 78.5 percent
and 5.4 to 4.4 teeth per person, respectively. Although the trend of caries prevalence
in Thai children was slightly decreased, while the majority of the children in Thailand

living in the rural areas still have high dental caries rate [1].

Dental caries can be seen as early as the first teeth eruption in the mouth at
around 9 months of age [3, 4, 6, 45]. Several studies in rural and suburban area of
Thailand have confirmed the high prevalence and high severity of ECC [3-7, 45]. The
incidence and increment of ECC among 9-18 months old children in Songkhla
province were substantially high. The crude dmfs caries increment between 9 and 12
months old children was 1.1 + 2.6, whereas it was 4.2 + 5.1 between 12 and 18
months old children [3]. The prevalence of ECC rose sharply from 2.0% at 9 months

old to 68.1% at 18 months old [7]. A study of Thai children aged 15-19 months in the
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Suphan Buri province revealed a high prevalence and severe ECC. The prevalence of
ECC was 82.8% with mean dmft score of 4.18+3.19 [4]. In the same area, the study
using the participatory dental health education in small group discussion model to
control caries showed a very high score of cavitated carious increment over the one
year period. The incremental dmft of cavitated carious in the test and control group
were 7.80+4.99 and 7.78+5.22, respectively [45]. While the study of children aged 9-
18 months in Khonkaen province showed that dental caries occur in very young
children during the first tooth eruptions at approximately three surfaces (dmfs = 2.96

surfaces/person) [6].

Thus, this information emphasizes that ECC is a serious health problem
affecting infants and toddlers as early as the first tooth eruption and is a significant

public health problem in Thailand.

2.2.3 Pattern

The unique pattern of ECC relate to chronology of primary tooth
eruption and subsequent acquiring of cariogenic bacteria, namely Mutans

Streptococci (MS).

At an early age, the incisor teeth which are the first to erupt would be
more susceptible due to inappropriate bottle feeding habits and become decayed.

The dental caries at smooth surface of maxillary incisor and occlusal fissure of the
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first molar teeth are usually affected in children before 2.5 years of age, and it can
be developed to occlusal fissures of the second primary molar teeth at 3.5 years of
age. While as the proximal surfaces of all primary molar teeth are usually involved at
5 years of age [46]. Moreover, ECC pattern and severity can be related objectively to
behavioral and social factors. The anterior caries pattern was significantly higher in
children who falled asleep with a bottle or were allowed to sip from a bottle during

the day compared with those who did not feed in this behavior [47].

Characteristic of initial carious lesion can be seen as white bands
along with gingival margin of upper anterior teeth and it can develop and may
further progress to a frank cavity. The lesion at early stage is difficult to detect and
does not appear alarming. It causes the caregivers to take their child to see the
dentist after the irreversible defects has already developed. Therefore, a correct
diagnosis of initial caries in infant and toddlers is a basis for introducing proper

preventive measures [24].

2.2.4 Impact

The consequences of undetected or untreated ECC are severe and significant
[48, 49]. Rampant decay may lead to the need of removing multiple primary teeth,
and life-threatening infections [15, 48, 50]. Consequences of ECC can lead to more
widespread health issues such as stunting the child growth and weight due to

associated pain and reluctance to eat [49, 51]. The children with ECC demonstrated
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the higher risk of future caries both primary and permanent teeth comparing to
caries-free children [51], had more number of hospitalizations and emergency room
visits [50], had more treatment cost and time [15]. Toothache from ECC can affect a
child’s ability to concentrate in learning and affect their educational performance
[15]. The studies showed that children received comprehensive dental treatment,
would have improvement in the child’s quality of life (QoL). The improvements of
QoL related to the child having less pain and improved abilities to eat and sleep [15,

48].

2.3 Determinants

ECC associate with multiple risk factors includes: 1) biological factors
(microorganism, tooth structure and oral environment); 2) behavioral factors (infant
feeding practice, tooth brushing with fluoride toothpaste, dietary habit, dental
attendance); and 3) Social and environmental factors (socioeconomic status, oral
health knowledge and attitude of parent, family and social norm, water fluoridation)

[1, 3, 5, 10, 18, 21, 22, 47]. The details are as follows:

2.3.1 Biological Factors
2.3.1.1 Microorganism

Mutans Streptococci (MS) and Lactobacilli can be found 100 times higher in
dental plaque of children with rampant caries as compared to caries-free children

[52]. Colonization with Mutans Streptococci is an important factor for early caries



28

initiation. Several studies have shown that children who have the higher caries
experience can detect these bacteria earlier [18, 53, 54]. MS colonization can occur
since 6 months on predentate children [55] and are more likely with increasing age,
increasing number of teeth, and children whose bottle contained sweetened

beverages [56].

Factors influenced colonization were frequent sugar exposure in the infants
and habits that allowed salivary transfer from mother to infants. MS may be
transmitted vertically from caregiver to child through salivary contact and horizontal
transmission such as between other members of a family or other children in day
care also occurs. Eliminating saliva-sharing activities such as sharing of equipment or
utensils, an oral cleanser and a pacifier may decrease an infant’s or toddler’s

acquisition of cariogenic microbes [57].

2.3.1.2 Tooth structure and oral environment

Developmental defect of primary tooth may increase caries risk [22, 53, 58].
Such defect enhances plaque retention and increase MS colonization. For severe
case, the loss of enamel enables greater susceptibility to tooth demineralization.
Association between presence of enamel hypoplasia and high count of MS strong
correlation is strongly found [59]. Enamel defects in the primary dentition are most
associated with prenatal, perinatal or postnatal conditions such as low birth weight,

and the child’s or mother’s malnutrition or illness. The prevalence of enamel
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defects are common in primary dentition, with the overall prevalence ranging from
13%-39% in normal full-term infants to over 62% in those born preterm with very

low birth weight [22, 58].

Saliva and its tooth-protective components show at least four important
functions: (1) buffering ability, (2) antibacterial action, (3) a cleansing effect, and (4)
maintenance of a saliva supersaturated in calcium phosphate. Fluoride is another
important component of saliva that is discussed separately in other articles in this
issue. The ability of saliva to deliver fluoride to the tooth surface persistently makes
salivary fluoride an important player in caries protection by promoting

remineralization and reducing demineralization [60].

2.3.2 Behavioral Factors
2.3.2.1 Infant feeding practice

Risk of developing ECC starts in the first year of life and is increased by
poor child-rearing practices [3-5, 7, 18, 24, 61]. Studies confirmed that the frequency
of milk intake is the most important determinant for ECC development, irrespective
of whether the child was breast-fed or bottle-fed [3, 23, 61-63]. More frequency of
breast or bottle feeding leads to the accumulation of milk on the child’s tooth
surfaces, especially on the upper incisors where there is low salivary flow. This might
be a reason for the similar high caries level in the children exclusively breast-feed

compared to the bottle-feed children [3]. On the other hand, children who feed on
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supplementary foods will have lower tendencies of breast-feedings or bottle use.
Rice and cereals are more difficult to digest than milk, and they take more time for
the child to become hungry again. Therefore, the frequency of milk intake and acid
exposure could be reduced and these children had lower levels of caries

(Thitasomakul, Piwat et al. 2009).

Using a bottle at bedtime significantly affect caries risk (Reisine and
Psoter, 2001; Subsandee et al., 2008). A study of bottle-using behavior in a group of
Thai preschool children indicated that most caregivers used a nursing bottle before
nap time to facilitate their child falling asleep because it was the easiest way to stop
the child from crying and Thai children were weaned at 2.8+0.9 years old [64]. The
most common reason for being unable to wean was the refusal of the child and the
concerns of malnutrition and poor mental health among the early weaning child [64].
However, the study in longitudinal design indicated that duration of bottle use was
not significantly related to caries risk, but the contents in the bottle such as juice,
sugar-added milk were significantly associated with increasing caries risk in children

[21].

Parents and caregivers often use fruit juice to put in the nursing bottle. Taking
fruit juice is a concern because it is a cariogenic food due to its high sugar content
and it is easily consumed from the nursing bottle [18, 65]. Sometimes caregivers

provide sweet flavored milk or yogurt to stimulate their child’s appetite [66].



31

Therefore, the provision of information on choosing non-sweetened milk or using a
cup for fruit juice should be a concern in the dental caries prevention program.

2.3.2.2 Tooth brushing with fluoride toothpaste

The role of tooth brushing with fluoridated toothpaste is effective in caries
prevention [67]. Several evidences indicated daily tooth-brushing with fluoride
toothpaste in young children provides a statistically significant benefit [28, 31, 68-72]
by reversing or arresting the demineralization process by the effect of fluoride
enrichment [37]. Moreover, the regular tooth brushing with fluoride toothpaste may
have a greater impact on caries in young children than restricting sugary foods. An
advice on regular tooth brushing is more likely to be successful than the attempt to
change dietary behaviors [73]. Considering the cost evaluation of tooth brushing
programs, the effectiveness of fluoridated toothpaste is extremely good to caries
prevention since the marginal cost for adding fluoride to the toothpaste is almost
zero, and the utility of caries reduction from fluoride toothpaste has been well
documented in randomized controlled trial studies [74]. Moreover, the American
Academy of Pediatric Dentistry recommends the use of fluoridated toothpaste even

from the first eruption of the teeth [75].

There is an evidence demonstrating that children who brushed their teeth
themselves were more likely to have visible plaque [76] and brushing with parental

supervision or assistance could also reduce ECC prevalence[77, 78]. Supervised tooth
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brushing can be an effective target into socially deprived communities and a
significant reduction in dental caries can thereby be achieved especially among
caries-susceptible children [68, 71, 77]. Ideally, tooth brushing for young children
should begin at home, under parental supervision even during the first tooth
eruption. Children from socially deprived backgrounds are more likely to commence
tooth brushing later in life and to brush less frequently than children from more

affluent backgrounds [3, 79, 80].

Minimized rinsing after brushing with fluoride toothpaste will grant greater
contact of fluoride on tooth surface and enhance cariostatic effect of fluoride in the
mouth [81, 82]. Sjogren recommended a modified brushing technique that consists of
: (1) spreading toothpaste on the teeth prior to brushing, (2) brushing for 2 minutes,
(3) reducing the rinsing of the mouth and (4) refraining from eating or drinking for 2
hours after brushing. This technique has been found to reduce caries in preschool
children by an average of 26% compared to a control group that also brushed with a

fluoride toothpaste but received no instructions restricting rinsing [70].

2.3.2.3 Dietary Habit

The sugary foods are the major dietary factor affecting dental caries. Previous
studies indicated that having sugary snacks and soft drinks at an early age significantly
increased the incidence of ECC [3, 4, 83]. Most parents and caregivers use snacks or

sweets as a reward due to their culture norm [19]. Moreover, fruit juice and fruit-
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flavored drinks are frequently given to preschoolers as the popular child’s diet
because of their high taking by children, low cost, and the belief by parents that they
are nutritious [53]. These sugary foods or drinks have a large cariogenic potential
because of their high sugar content. The earliest consumption of cariogenic foods
was by a child less than one year of age [3, 4, 79]. The results of the interview of
caregivers in Thai young children also indicated that packaged carbohydrate snacks
and cookies were popular among children with ECC and parents often used snacks or

sweets as a reward or tool for controlling their child’s behavior[79].

Because cariogenic foods and their advertisements are readily available even
in remote areas, a child can be exposed earlier and more frequently to cariogenic
foods than was previously possible. The easy access to convenience stores and the
increase in the number of small grocery shops in villages also promote cariogenic
food consumption among young children [84].

2.3.2.4 Dental Attendance

The American Academy of Pediatric Dentistry (AAPD) and the American Dental
Association(ADA) recommends that a child should visit the dentist within six months
from the eruption of the first primary tooth and no later than 12 months of age [75,
85] especially in children of low socioeconomic status, and certain selected high
dental caries risk subgroups [86]. Early dental attendance provides the dentist an

opportunity to reinforce parental child rearing practices related to oral health and
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gives dental examination in children at the early stage. Early carious lesion can be
found since the first eruption in children, for the reason that Mutan Streptococci
colonization has been detected in predentate. Therefore AAPD advises parents to

early take their children to see the dentist.

2.3.3 Social and Environmental Factors
2.3.3.1 Socioeconomic status

Socioeconomic status (SES) was measured by human capital indicators such
as income, education, or occupational status that offer advantages to individuals and
families [53]. There is a consistent evidence to support a strong association between
socioeconomic factors and caries prevalence [21]. Preschool children from low-
income families are more likely to have caries. The high caries risk children who have
been shown to live in more significantly deprived neighborhoods, have a tendency to
have parents with lower educational levels, have high sugary foods and drinks and

brush their teeth less frequently [87-91].

2.3.3.2 Oral health knowledge, attitude and self-efficacy of parents

Parental factors play a key role in ECC, these includes knowledge, attitude
and self-efficacy in children’s oral health practice of the parents. Studies have also
indicated that mothers or caregivers with low awareness of children’s oral health

showed presence of dental plaque and dental caries in their children [3, 23, 92-96].
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Moreover, parental attitude and belief has a significant association with their
practice. Most of parents expressed that the primary teeth have less value and care
of the primary dentition was unnecessary, in which they do not need to restore
carious primary teeth [92, 93]. Although some of the mothers said that dental decay
in primary teeth was very important, but they allowed carious teeth left untreated or
extracted [94]. Most of them also believed that primary teeth will just fall out

whether decayed or not and permanent teeth will erupt in the same place.

Self-efficacy of the parents influences the child’s oral health care. Studies
indicated that parents or caregivers who have confidence in cleaning their child’s

teeth often do the child tooth brushing [96, 97].

2.4 Strategies for Prevention of ECC

Traditionally, three approaches have been used to prevent ECC [25]. The first
is @ community-based strategy, mainly organized and provided by public health
authorities such as education program and fluoridating the water supply. This
approach also includes training personnel and development of community
preventive programs in high-risk communities. The community-based intervention
which aims to provide dental home visit were found feasible and useful for
addressing oral health concerns in the community. The oral health education
program involving health visitors has shown the significant improvement on mothers

recall of advice regarding feeding and oral care practice for their children [98]. It is
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found that anticipatory guidance initiated during the mother's pregnancy was
successful in reducing the incidence of S-ECC in very young children [99] and home
visits to mothers with infants, commencing at or soon after the time of the eruption
of the first primary teeth, was shown to be effective in preventing the occurrence of
ECC [100]. Evidences indicated that the more structured health education
accompanied with the dental gift bag, the more the positive oral health behaviors
among parents [101, 102]. One intervention demonstrated that parent who received
free distribution of a trainer cup, fluoride toothpaste, toothbrush, leaflet, and given
dental advice by health visitors on the vaccination visit were more likely to report
adopting three positive oral health behaviors [101]. This finding is supported by
another previous finding that given oral health education together with fluoride
toothpaste and toothbrush can significantly increase in infant tooth brushing,
compared to no intervention, and only education or toothbrush and toothpaste
given [102]. Although, the oral health program involving health visitors is a good
approach, it revealed the initial barrier that dental home visit take a lot of man
power and time. Some thoughtful recommendations have been made about the
collaboration with existing public health programs such as well-baby clinics and
involving other providers such as physicians are common threads [103]. A novel
motivational interactive approach or community participatory approach by mothers

on their children’s oral health, and the causes and prevention of ECC are more
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effective than those using traditional counseling to promote preventive behaviors in
mothers of young children [45, 101, 104]. However, as the effectiveness to prevent

the development of ECC was not warranted [45].

The second approach, professional measures, are based on the provision of
oral examination and early detection of ECC, diet counseling, and preventive care by
dental professionals in the office. The provision of oral examination and early
detection of ECC should occur in the first years of a child's life [105]. Preventive care
by dental professionals such as fluoride gel, fluoride foam and fluoride varnish
applications showed the anti-caries effect on both permanent and primary dentition
[106]. The fissure sealing of first permanent molars also has a caries-preventive

effect [107].

The third approach, home-based strategy, involves the oral self-care at home
such as maintaining good oral hygiene, appropriate dietary habits, and using fluoride
toothpaste and fluoride supplements. Oral self-care at home such as using daily
fluoride toothpaste is the most cost-effective way to prevent caries in childhood
[108, 109]. The fluoride-based interventions for ECC prevention are currently the best
available evidence was also highlighted by the two recent systematic reviews on the
topic [105, 110]. Effectiveness of supervised tooth brushing with fluoride toothpaste
in kindergartens has been reinforced in various community-based demonstration

trials during the recent years, all reporting a 20-30% caries reduction [34, 69, 111].


http://medical-dictionary.thefreedictionary.com/primary+dentition
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Currently used strategies for oral health promotion among preschool children
in Thailand [112] are 1) oral health education for pregnant women visited antenatal
clinic (ANC) in district hospital and the one-to-one counseling by dental professions
in the prenatal period and early postnatal time period when mothers are receptive
to health information, and possible to intervene the transmission of pathogenic
bacteria; 2) service-based approach including screening and surveillance for dental
caries in preschool children, oral health education in well baby clinic (WBC) and
toothbrush distribution for 9-and 18-month-old children, preventive treatment using
fluoride varnish in 9-12-, 18-, 24- and 30-month-old children; 3) family-based
approach includes the improvement of child care skill activities for parents and
caregiver network forming; and 4) community-based approach which includes
community participation through Tambon Administration Organization (TAQ).

Various kinds of oral health promotions among school-age children were also
launched in Thailand [112] such as; 1) Surveillance and oral health promotion
programs in elementary schools were launched in 1985 to 2001. In the 1992-2001
periods, the children under three years of age were added as a target of oral health
promotion programs, which included dental health education; 2) Implementing a
fluoridated milk project in Thailand through the primary schools were launched in
2000. Since 1992 the Office of the Basic Education Commission (OBEC) has allocated

a budget for school fluoridated milk under the ‘food supplement’ category for pre-
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schools and primary grade 1-4 students in public schools. It is appropriate to include
fluoridated milk as part of the food supplement program to prevent cavities in Thai
children, especially in those locations with low levels of fluoride in the drinking water
(less than 0.3 parts per million) and which have a high prevalence of dental caries. In
support of this strategy, the Department of Health integrated fluoridated milk with its
oral health promotion and school disease prevention programs to maximize the
impact on improving the oral health of Thai children; 3) In 2005 the Dental Health
Division of the Department of Health launched the project named "Learning from
Research: Food and Tooth Decay” under the collaboration and support of the
Thailand Research Fund (TRF), the Thai Health Promotion Foundation (Thai Health),
and the National Health Foundation (NHF). The purpose of the project was to
support the emergence of a new generation of researchers from the population of
students. Food and tooth decay was also an issue of relevance and concern for
school-age youth. One way of helping youth gain a more profound understanding of
the extent of the problem was to conduct a research study of the prevalence of
tooth decay among students. And then, students can scientifically explore the
factors related to dental disease by looking at associations with risk behavior such as
eating patterns of the students, types of foods consumed, and the relationship
between these foods and tooth decay; 4) Oral health promoting school network,

aims to create an environment that is conducive to dental health by pressuring
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schools to adopt a "no soda” policy. This policy was conducted in Thai schools; and
5) Service-based approach including fissure sealant; The Universal Health Insurance
programs, which was launched by National Health Security Offices (NHSO) in 2001,
provides comprehensive oral health care to the population who had any form of
health insurance. The comprehensive oral health care comprised restorations,
extractions, pulp treatment, scaling and prophylaxis, and preventive treatments such
as fluoride application for high-risk groups, and sealants. This program also offers
pit/fissure sealants for children up to 12 years old free of charge [80].

A review in Thailand showed that the young children received the few dental
services. Oral health promotion activities in the Well Baby Clinic (WBC) are not widely
practiced. Small numbers of under-five-year-old children attended dental check-ups
[113]. Unfortunately, oral health promotion for 0-3-year old children activities in ANC
and WBC were not sustainable because of the lack of supply and limited dental

health personnel [114].

Lekswat and Promchai [115] have demonstrated the effectiveness of the oral
health promotion program for preschool children by applying a community
empowerment principle in Lumphun, Thailand. This 12-month study showed the
beneficial effects on oral hygiene indices of children, and successfully empowered
individuals and families to take responsibility for oral hygiene and eating healthy

foods. The strategies included a ‘bottom-up planning’ by parents, village health
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volunteers, Local Administration Organization (LAO) members, and community
representatives to improve children’s oral hygiene and snack consumption, and to
improve the environment in day-care centers and villages. The results showed that
oral hygiene of children under 3 years old in the experimental group dramatically
improved more than those in the comparison group. Six LAOs allocated budgets to
provide milk and to improve the environment and quality of lunches in 20 daycare
centers. The program had a direct effect on nannies and cooks in preparing lunch,

and controlling snack consumption at daycare center.

Although several oral health promotion in young children had launched for
decades, they were not sustainable or did not take attention because the caregivers
did not realize the importance of caries free in their children. Some activities of oral
health promotion consumed high expense and more time which became barriers of
attendance. Therefore, the activity with easy procedure, less expense and possible to
regularly practice such as tooth brushing should be considered for a greater impact
on caries prevention in young children.

2.5 Fluoride

2.5.1 Role of fluoride in caries prevention: Remineralization

Demineralization involves the loss of calcium, phosphate, and carbonate.
These minerals can be taken by surrounding plaque and be available for reuptake

into crystal voids in demineralized enamel to produce net mineral gain in
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remineralization process [40, 59, 116]. The fluoride action in dental caries inhibition
comprises three mechanisms: inhibition of demineralization, promotion of
remineralization and interference with bacterial growth and metabolism [117].
Fluoride in plaque and saliva inhibits the demineralization of sound enamel and
enhances the remineralization of demineralized enamel. When cariogenic bacteria
metabolize carbohydrates and produce acid, fluoride is released from dental plaque
in response to lowered pH at the tooth surface. The released fluoride and the
fluoride present in the saliva are precipitated, along with calcium and phosphate, to
create an improved enamel crystal structure. This improved structure is more stable,
less acid soluble apatite. Fluoride is more readily taken up by demineralized enamel
than sound enamel [118]. Fluoride also inhibits dental caries by disturbing the
activity of cariogenic bacteria by inhibiting the carbohydrates metabolization and
adhesive polysaccharides production [119]. In laboratory studies, Streptococcus
mutans produces less acid in an environment with low fluoride concentration [120,

121].

In the past on fluoride research, investigators hypothesized that fluoride
inhibited dental caries only at pre-eruptive phase, before the tooth erupts into the
mouth [122-124]. Over the years, the laboratory and epidemiologic research
indicated better understanding on dental caries prevention of fluoride. Post-eruptive

effect of fluoride has gained greater popularity than pre-eruptive effect. Fluoride
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works primarily after teeth have erupted, especially when small amounts are

maintained constantly in the mouth [125].

There are strong evidences that the use of fluorides in several forms can
prevent tooth caries in both children and adults [25, 27, 28, 68, 69, 71, 126-132]. The
substantial reductions in dental caries in developed countries in the last few decades
[133-135], attributed primarily to the widespread use of both systemic and topical

fluoride.

Water fluoridation was introduced to use for caries prevention in the 1940s.
The industry of systemic fluoridation, public campaigns and advertisements became
popular mostly in western world in 1960s and 1970s [136]. It showed that water
fluoridation was the important measures for the control of caries at the community
level [137] and due to this the expense of dental restoration was reduced [138]. All
infants and toddlers, regardless of their risk status, could benefit from water
fluoridation. Water fluoridation is highly effective in preventing caries in primary teeth
(40-60%), especially in children from low socioeconomic groups [25]. Water
fluoridation provides the only mean of prevention that does not require a dental
visit and parental motivation. Although children received fluoride from other source,
studies (still) showed that water fluoridation was effective in reducing dental caries

by 20-40% [139].
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The Environmental Protection Agency/Department of Health and Human
Services’ recommendation for optimizing community water supplies to 0.7 ppm F is
instituted [140]. The level of fluoride concentration varies and depends on the daily
maximum temperature in each country which indicates the daily water consumption.
The study in Thailand by Prateep et al (1984) showed that the optimal level of

fluoride in drinking water for Thais is 0.5 ppm [141].

The fluoride toothpaste were established in 1980's [136]. Many publications
confirmed that children should receive one form of systemic fluoride and
appropriate forms of topical fluoride in 1990's [136]. Over the years, the topical use
of fluorides (e.g., fluoride toothpastes, mouth rinses, gels, and varnishes) has gained
greater popularity than the systemic use of fluorides (e.g., fluoride tablets and the
addition of fluoride to drinking water), with fluoride toothpastes being the most

widespread form of topical fluoride usage [142].

2.5.2 Benefit and risk of fluoridated toothpaste

The beneficial effects of topical fluoride agents have been examined in a
series of Cochrane systematic reviews [31, 108, 143-148]. The maximum reduction in
dental decay is achieved when fluoride is available pre-eruptive (systemically) to
incorporate all the stages of tooth formation and post-eruptive (topically) at the
tooth surface. Topically applied fluoride provides local protection on the tooth

surface when teeth erupt into an environment with low concentrations of ionic
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fluoride [31]. Therapeutic use of fluoride for children should focus on regimens that
maximize topical contact, preferably in lower-dose but higher frequency approaches
[31]. Fluoridated toothpaste is a good form to reach therapeutic regimens. Fluoride
in toothpaste is taken up directly by dental plaque[149] and demineralized enamel
[150]. Brushing with fluoride toothpaste increase the fluoride concentration in saliva
100- to 1,000-fold; this concentration returns to baseline levels within 1-2 hours
[151]. Some of this salivary fluoride is taken up by dental plaque. The fluoride
concentration in saliva and plaque can increase during regular use of fluoride

toothpaste [149].

In vitro and in situ studies addressed the dose response between fluoride
toothpastes and remineralization [152, 153]. The result showed that calcium uptake
during remineralization was increased in the F groups compared to non-F group. In
the F groups, it was shown that the high-fluoride groups were more prone to
remineralization than low-fluoride groups [152]. While some studies evaluating the
inhibition in demineralization in vitro showed no significant effect among 500 ppm
sodiumfluoride (NaF) toothpaste with xylitol, 500 ppm NaF without xylitol and 1000
ppm monofluorophosphate (MFP), but 1000 ppm group had a tendency to inhibit

demineralization more than other two groups [154, 155].

Modifying the low fluoride toothpaste composition could increase its

cariogenic property. It has been shown that pH considerably influences F diffusion in
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enamel. Researchers discovered that lowering the pH enhances the tendency for
calcium fluoride (CaF2) formation on apatite substrates [152, 153]. Therefore,
acidified toothpaste with low F concentration was developed and expected that it
could maintain the caries prevention ability and reduce the amount of F ingested by
preschool children. Evaluation on the effect of low fluoride toothpaste (412 and 550
ppm F) compare with 1,100 ppm in vitro study using a pH cycling model to
determine the ability of these products to reduce enamel demineralization was
examined. The 550 ppm F acidified toothpaste provided an equivalent mineral loss

and had the same anticariogenic action as the 1,100 ppm F [156].

Studies have reported that fluoride toothpaste reduces caries experience
among children by 15%-30% [27, 108, 109, 157]. Recommendations for the use of
fluoride toothpaste in young children have been a controversial issue. Evidences
from Cochrane systematic review, 66 studies in the permanent dentition and 6
studies assessed the effects of fluoride concentrations on the primary dentition
which supports the international standard level of 1000 ppm fluoride for younger
children and up to 1500 ppm for older children. The caries preventive effect of
fluoride toothpaste increased significantly with higher fluoride concentrations. It was
23% (95% credible interval (Crl) 19% to 27%) for 1000/1055/1100/1250 ppm of
fluoride concentrations and 36% (Crl 27% to 44%) for toothpastes with a fluoride

concentration of 2400/2500/2800 ppm, but concentrations of 440/500/550 ppm
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fluoride and below showed no statistically significant caries prevention effect
comparing to placebo [27]. Comparing 1000 ppm and 250 ppm fluoride toothpaste, it
revealed evidence of a statistically significant benefit for caries prevention 14% (Crl
1% to 26%)[27]. This significant benefit was also found in the two reviews comparing
fluoride toothpastes at these concentrations [157, 158]. There was no statistically
significant difference benefit of caries preventive effect of 1000 ppm fluoride
toothpaste compared to 500 ppm fluoride toothpaste (8%, Crl -10% to 25%) or of
500 ppm fluoride toothpastes compared to 250 ppm fluoride toothpastes (6%, Crl -

149% to 26%) [109].

A possible adverse effect associated with the use of fluoride toothpaste is the
mottling of permanent teeth due to the swallowing of excessive fluoride by young
children with developing teeth [159]. The dental fluorosis varies from typically mild
white patches on the teeth to severe mottling of the teeth with brown staining. An
evidence suggested that severity of fluorosis depends on the amount and duration of
exposure [29]. During the first 4 years of life, children who were exposed to excessive

fluoride will develop dental fluorosis in the maxillary permanent central incisor [160].

Although the mild forms of dental fluorosis do not establish a public health
problem, it is important to balance the beneficial and harmful effects of topical
fluoride therapies. The meta-analyses does not only showed that fluorosis did not

have significant association with frequency of tooth brushing and the amount of
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fluoride in toothpaste, but also showed the association between fluorosis and
fluoride level of toothpaste used. There were evidences that a child who used
fluoride toothpaste under 12 months of age was associated with an increased risk of

fluorosis [28, 31].

Two randomized control trials compared the effect of giving children different
levels of fluoride toothpaste. They found that the use of higher-concentration
fluoride toothpaste (> 1000 ppm) was significantly associated with an increase
risk/rate of fluorosis. One study compared 550 with 1000 ppm fluoride [161] , and
the other compared 440 with 1450 ppm fluoride [162]. Both studies were in non-

fluoridated areas and used Thylstrup and Fejerskov (TF) index score [31, 161, 162].

Because the high level of fluoride (1000 ppm or more) in toothpaste
associates with an increased risk of fluorosis in children under 6 years of age, a risk-
benefit decision needs to be discussed with parents/guardians [28]. Unfortunately,
the study effect of ECC prevention of fluoride toothpaste among primary dentition
has not been widely done and most of them compare fluoride toothpastes together
with oral health education against no intervention [32-34]. There were only two
studies that used placebo toothpaste [111, 163] and another two studies in China
using non-F toothpaste in control group [34, 69]. Using no intervention instead of
using placebo as control group may overestimate the caries prevention effect.

Moreover, there were too few trials that compare the effect of low and standard



a9

fluoride toothpastes on reduction of caries in the primary teeth of preschool children

[35, 36].

2.6 Other substances contained in toothpaste
2.6.1 Xylitol

Xylitol is a five-carbon sugar polyol which known since a century ago. It is
found naturally in vegetables, fruit and berries and is artificially manufactured from
birch and beech wood [164]. Xylitol is used in foods, pharmaceuticals, and oral
health products such as chewing gums, toothpastes.

Xylitol have potential antibacterial activity against mutans streptococci (MS) in
plague and saliva by disrupting their energy production processes and leading to cell
death. Furthermore, a certain levels of xylitol reduces the adhesion of the MS to the
tooth surface and also reduces their acid production potential [165].

There are numerous clinical studies evaluating the effectiveness of xylitol.
Chewing gum has been the predominant modality for xylitol delivery in clinical
studies[166]. Several studies of children who have consumed xylitol for three weeks
or more have reported MS levels reduction in saliva and plaque [167-170]. However,
few studies have not shown a long-term reduction of MS levels in saliva and plaque
[171, 172]. Increasing salivary flow and pH by chewing a gum containing xylitol may
be the mechanical action to reduce caries [173]. Moreover, chewing gum accelerates

the processes of rinsing away acid and uptake of beneficial calcium phosphate
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molecules to remineralize tooth enamel [174]. American Academy of Pediatrics (AAP)
recommended dose for dental caries prevention is 3-8 grams/day of chewing xylitol

gum in children more than four years of age[175].

Using toothpaste formulations with 10 percent xylitol (dose of 0.1 g/brushing)
helps caries control in children by decreasing MS colonies in saliva and increasing pH
value [176-178]. It has a positive effect on the quality of the oral environment.
Synergistic use of small doses of xylitol in fluoride toothpaste might be useful to
improve the cariostatic effects and enhance the remineralization [179]. Two studies
revealed that combination of xylitol and fluoridated toothpaste might be more
effective in enhancing remineralization than fluoride alone. They showed that
fluoride toothpaste containing 10% xylitol resulted in a 13% reduction in caries
increment for dmfs [177, 178]. In contrast, children who used fluoride plus 3% xylitol
toothpaste or fluoride toothpaste without xylitol for 3 years revealed no difference
in caries progression. [180]. Therefore, the efficacy of xylitol in reducing the incidence
of caries and arresting the progression of caries remains unclear [181-183]. It is
possible that xylitol-containing toothpaste may not contain the necessary

therapeutic level. It is the only sweetener or adequate labeling [166].

In Thailand, there are many types of toothpaste for children that contain

both xylitol in addition to 500 ppm fluoride and xylitol alone. Most toothpaste has
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5% xylitol. There is no 10% xylitol in toothpaste for children. In addition, the
effectiveness of 5% xylitol in the remineralization of early carious primary tooth

lesions is still unresolved.

2.6.2 Calcium phosphate

Calcium and phosphate ions are one unit cell of the hydroxyapatite enamel
structure. Hence, supplying adequate amount of available calcium and phosphate
can enhance remineralization [184]. Two calcium phosphate compounds that can
induce remineralization have been developed. First, casein phosphopeptide-
amorphous calcium phosphate (CPP-ACP) consists of a product based on milk
protein: casein phosphopeptide (CPP). This product stabilizes amorphous calcium
phosphate (ACP) and forms CPP-ACP complexes, which increase the calcium and
phosphate in dental plague and lead to prevent demineralization and promote
remineralization [185]. CPP-ACP is used as a professional dental product (GC Tooth
Mousse). Moreover, CPP-ACP containing 900 ppm fluoride is available as CPP-ACPF
paste (Ml Paste Plus). Several in vitro studies, animal and human in situ experiments
including clinical trial, on CPP-ACP indicated anticariogenic activity [186-189]. Second,
functionalized tri-calcium phosphate (fTCP) is a modification of tri-calcium phosphate
(TCP) which is produced from beta-tricalcium phosphate with sodium lauryl sulfate
or fumaric acid by the ball milling[190]. fTCP, containing 5% sodium fluoride, calcium

and phosphate, was introduced for professional use (Clinpro Tooth Cre'me; 3M ESPE,



52

Saint Paul, MN, USA). This compound can supply calcium and phosphate in saliva
and deliver more fluoride and calcium ions to the enamel surface. However, the
finding of Cochrane et al. showed that CPP released more calcium and fluoride than
FTCP [191].

Although studies have indicated that calcium phosphate compounds has a
remineralization effect in both in vitro, in situ and randomized clinical trial studies
[192-197], few studies did not show any additional effect of calcium phosphate
compounds on the remineralization of artificial caries when used as a supplement to
recular fluoride toothpaste [198-200]. It is still unclear whether these products are
better than fluoride toothpaste and there is no study of remineralization effect of

the triple calcium phosphate compounds without fluoride.
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CHAPTER IlI
RESEARCH METHODOLOGY

This chapter describes research design and setting, population and sample
selection, research instruments, ethical consideration, intervention implementation,
data collection and data analyses.

3.1 Research design and setting
3.1.1 Research design

This randomized, double blind field experimental study was conducted to
evaluate the effectiveness of different concentration of fluoride toothpaste in
preventing ECC in a group of Thai infant and toddler comparing to non-fluoride
containing xylitol toothpaste. The program development was based on fundamental
data from the feasibility study. All of the primary caregivers received an oral health
education with hands-on tooth brushing practice for ECC prevention. The primary
caregivers were divided into one comparison and two experimental groups. The
experimental groups received different concentration of fluoride toothpaste (1000
ppm and 500 ppm). The comparison group received non-fluoridated toothpaste with
xylitol and triple calcium phosphate for their child tooth brushing. Three different
fluoride toothpastes with three different color packages were randomly assigned into
each group. Subject assignment into three groups was done by one investigator:

Group A: toothpaste containing 1000 ppm fluoride as Sodium monofluorophosphate
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(Systema, Lion Corporation, Thailand) (1000ppm); Group B: toothpaste containing 500
ppm fluoride as Sodium monofluorophosphate (Kodomo, Lion Corporation, Thailand)
(500ppm); and Group C: toothpaste containing 5% Xylitol, 2.1% sarcosinate, triple
calcium, and phosphate (Pureen, U.S. Summit company, USA) (Xylitol). The data of
dental caries were compared among three groups at baseline and after 12 months of
the implementation of program.

The research design is presented in the following diagram.

MonthO 1 2 3 4 5 N f 8§ 9 10 11 12

Vi Y, Y3
X;— X5~ X5 Rz s X X X5~ Xo
o O,
Y1 refers to the oral health education sessions provided to the primary

caregiver and hands-on tooth brushing practice. Brushing kits were

delivered to each caregiver (month 0, 4 and month 8).

Xi- Xg refers to the caregivers who received home Vvisits every month
(conducted by Village Health Volunteer) to encourage the caregivers

to perform child tooth brushing at a regular frequency.
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04, O, refers to the data collection of child’s oral health status, child feeding
practices and child’s oral cleaning practices by oral examination and

questionnaire-guided interview, respectively.

3.1.2 Research setting

The site of this study was located in U-Thong sub district, U-thong district,
Suphan Buri Province. U-thong is a district in the western part of Suphan Buri
Province, central Thailand which is subdivided into 13 sub districts, 151 villages. U-
thong sub district has 19,412 populations and the drinking water in this area contains
0.1 to 0.5 ppm F. Prevalence and severity of dental caries in this area is higher than
the national level [44]. The caries prevalence of 3 years old children of U-Thong
district in 2012 was 69.7 % and the average dmft (decayed, missing, filled teeth)
score was 4.3. Preschool children in this group had a tendency to have parents with
low educational levels, had high sugary foods and drinks and brush their teeth less

frequently.

3.3 Research Instruments

Two types of instrument, intervention instruments and data collection

instruments, were used in this study.
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3.2 Population and sample

The study population comprised of primary caregivers and their 9- to 18-
month-old child who lived in 13 villages of U-thong sub district, U-thong district. All

of the primary caregivers who agree to participate were recruited into the study.

Random allocation

Considering the quality and validity of the study, minimizing the selection bias
was prepared by random allocation. Concerning the contamination, the geographical
cluster sampling was employed by village. Thirteen villages were clustered into three
clusters. Labeling toothpaste A, B or C, was prepared in white opaque sealed
envelope. Three toothpastes were randomly assigned to each by drawing lots in

white opaque sealed envelope.

Inclusion criteria

Samples were recruited with the following criteria: 1) Being a primary caregiver
of 9- to 18-month-old child (born from December 2011-September 2012); 2) Being
capable to read Thai indicated by having attended school for at least four years; 3)
Inform consent Obtained and 4) Having a healthy child without systemic disease or

enamel hypoplasia .
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Subjects were excluded if 1) they planned to move out from the area within

a year; 2) they did not use the assigned toothpaste and/or brushing their children’s

teeth for less than 3 times a week.

Sample size

This study compared the caries status before and after implementation

among experimental and comparison groups. The minimum sample size for each

group was estimated by the following formula [201] based on the effect of parental

brushing on caries increment in Thai children at the same age in a previous study [6].

(Zyapt Zyp) O (r+1) [14(T-1)p]

2
vrT

Sample size for each group

Ratio of experimental and comparison group
Standard score at 95% confidence level (1-Ql)
Standard score at 80% power (1-3)

Standard deviation of score

Number of repeated measurement
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p = Correlation coefficient among scores of repeated
measurement
Y = Difference of mean score among groups

In this study, there were two experimental groups and one comparison group,
then the ratio of experimental and comparison group (r) = 2. This study was designed
to collect data at Month 0 and Month 12, then number of repeated measurement =
1. From a previous study [6], the difference in mean dmfs scores between groups was
15.3. For the present study, 3 different toothpastes (1000 ppm, 500 ppm, and xylitol)
were compared. As the control group in the previous study did not received hands-
on tooth brushing practice, we expected our mean scores difference to be less than
that of the previous research [6]. The difference of 5 between the mean incremental
dmfs was expected. Standard deviation in a previous study was 11.13. When Q =
0.05; Zy.qy2 = 1.96 and [3 = 0.20; Z1.p) = 0.84. The correlation coefficient among the
repeated measured scores was 0.5. The formula for estimating minimum sample size
was:

n - (1.96+ 0.84)(11.13)" (241) [1+(1-1)(0.5)]

(5)°(2)(2)

- (2.8) (11.13)° (3) (1)

5 (2)2)

n = 29.13
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The minimum sample size for each group was 30. Compensating for an
estimated 50% drop-out rate, the total number of subjects comprised of 60 primary

caregivers for each group.

Sample recruitment was on a voluntary basis after being informed by the
researcher from February to April 2013. All subjects from the six health care centers
located in 13 villages were equally divided into three clusters based on their village
areas to eliminate the risk of the subjects sharing different toothpastes in the nearby
village. Then, the toothpaste was randomly assigned to each cluster. Each cluster
composed of 3 villages (60 dyads using 1000 ppm F toothpaste), 5 villages (61 dyads
using 500ppmF toothpaste) and 5 villages (62 dyads using non-fluoridated toothpaste

with xylitol and triple calcium phosphate).

3.3.1 Intervention instruments

Intervention instruments composed of health education media, supporting

instruments and a practice guideline. Details are given as follows:

3.3.1.1 Health education media: brochure

A brochure with information for performing proper child’s oral cleaning
with primary teeth was prepared. The brochure content composed of information as
follows: 1) Role and importance of primary dentition; 2) Child’s oral cleaning:
importance of oral cleaning, how to brush the child’s teeth, appropriate amount of

toothpaste, appropriate frequency of oral cleaning, how to check the quality of the
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child’s teeth cleaning; 3) Cause of dental caries with easy-to-understand information
and risk behavior specifications 4) Impact of dental caries: signs and symptoms of
ECC.

3.3.1.2 Supporting instruments

Supporting instruments for increasing the expected outcome and eliminating
the barriers were provided to each subject at the end of the first session. The
supporting instrument includes 1) Clean cloth for wiping excessive toothpaste: muslin
cloth which is three inches wide and four inches long; 2) Toothbrush: a small size
toothbrush for children; 3) Plastic cups; 4) A round ended slant straw for plaque
checking; 5) Small basket for keeping cloths, toothbrush and toothpaste; and 6) A

leaflet for the method of tooth brushing.

3.3.1.3 Practice guidelines

The practice guideline developed in this study aimed to direct profession to
perform the same procedure. The practice guideline consisted of three different

parts (see Appendix A).

3.3.2 Data collection instruments

Questionnaire-guided interview, ECC recording form and oral hygiene
recording form were developed for data collection and evaluating the intervention

effectiveness. Details are as follows:
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3.3.2.1 Questionnaire-guided interview

Newly developed questionnaire-guided interview for the primary caregiver

consists of two sections (Appendix B and Q).

Section 1: Baseline variables: The primary caregiver’s data comprised of
gender, age, relationship to the child, occupation, marital status, educational
attainment, and family income. The child’s data comprised of gender, age, birth

order, and history of illness and medication.

Section 2: Child’s oral health care practices: A series of questions ask to
explore the behaviors related to the ECC including commencement of child’s tooth
cleaning, method of tooth cleaning, time of day and frequency of child’s tooth
cleaning, type and amount of toothpaste, type and frequency of milk feeding, type
of sweetener in bottle, type and frequency of snack between meals, starting of
supplementary food, type of drinking water, water sipping after milk feeding, and

manner of putting the child to bed (with or without the bottle in his/her mouth).

3.3.2.2 ECC recording form

Dental caries of children were recorded in ECC recording form (see details in
Appendix D). Number of erupted teeth and status of the teeth: sound teeth, non
cavitated caries, cavitated caries, filling teeth and missing teeth were recorded using
dmfs index (see details in Appendix E). To differentiate between plaque and white

lesions/ fluorosis, tooth surfaces were cleaned with wet gauze pads before caries
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examinations. Typical carious white lesions/non cavitated caries appear rough,
opaque and arch, banana or kidney shaped on enamel surfaces, reflecting the
retention of plaque along the curvature of gingival margin. By contrast, mild cases of
dental fluorosis often appear smooth and shiny white horizontal lines running across
the ‘perikymata’, a term referring to transverse ridge on the surface of the tooth,
which correspond to the incremental lines in the enamel known as Striae of Retzius
[202]. The intra-examiner reliability was measured using Cohen’s kappa by examining

twenty children twice in each survey. The kappa value for dmfs was 0.87.

3.3.2.3 Oral hysgiene recording form

Information pertaining to teeth cleanliness was recorded in the Oral Hygiene
Recording Form at 12 month. The oral hygiene recording form recorded the existence
of the child’s dental plaque for calculating the debris index (see details in Appendix
F) and verified existence of the child’s gingivitis (see details in Appendix G). Dental
plague or debris can be defined as the soft deposits, a white or pale yellow "slime
layer", that is commonly found between the teeth and along the cervical margins
[203]. A blunt explorer was used to scrape the plaque from incisal third, middle third
and lastly cervical third of labial of buccal and lingual surfaces to record the debris
index accordingly. The kappa values for debris index, and gingival index were 0.61,

and 0.89, respectively.



63

3.4. Ethical consideration

Both prior to and during the study implementation, ethical consideration was
of major concern. Prior to the study implementation, the ethical approval from the
Human Research Ethics Committee of the faculty of Dentistry, Chulalongkorn
University, Bangkok, Thailand was achieved: the ethical study No. HREC-DCU 2013-
018 (see Appendix I). During the implementation, verbal persuasion to participate
into the study voluntarily was explained along with the benefit of enrolling in this
study. Additionally, the subjects were assured that their participation was strictly
protected in terms of confidentiality and that there was no risk because the study
results were anonymous and summarized descriptions. Informed consent was

obtained from all participating parents or legal guardians (see Appendix H).

3.5 Research implementation steps and data collection

3.5.1 Preparation step

3.5.1.1 Obtain approval from the Ethical Committee;

3.5.1.2. Develop research instrument;

3.5.1.3. Seek villages as research setting to carry out the study;

3.5.1.4. Develop a practice guideline;

3.5.1.5. Meet and train of Village Health Volunteers (VHVs) for implementing

the study following practice guidelines;
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3.5.1.6. Set up a random assignment for the subjects into three groups

according to type of fluoride toothpastes

3.5.2 Oral health education session and Hands-on tooth brushing practice

3.5.3 Intervention implementation

After obtaining approval from the Human Research Ethics Committee of the
faculty of Dentistry, Chulalongkorn University, the program was implemented as

follows:

a) At the first visit, six main activities were carried out by the dentist and/or

research assistant as follows.

1. Each caregiver received information on the study design, and confidentiality

protection was reassured from the researcher or the research assistant.

2. Then, the caregivers received a questionnaire-guided interview on the

child’s feeding and oral health care practices.

3. Then each child’s oral examination was conducted in a knee-to-knee
position by a pediatric dentist using a ball-ended probe and a mouth mirror under
natural ligsht. To acquire inter- and intra-examiner reliability assessment, using 20

subjects presenting with carious lesion covering all categories will be conducted.
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4. A 30-minute session of oral health education were performed to the
primary caregivers to emphasized the correlation between the g¢rowth and
development of the child and the ECC, the identification of plaque, progression of
white lesions/ non cavitated caries into cavitated lesions. They were informed that

white lesions could be reversed by brushing with F toothpaste.

5. A 15-minute session of hands-on tooth brushing practice was provided to
the primary caregivers by the researcher with assistance of the VHVs which were
trained for tooth brushing technique by two dental personnel prior to the program

commencement.

6. At the end of the first visit, brushing kits consisting of a small-size
toothbrush, the blinded respective toothpaste for each group, a clean cloth to wipe
out toothpaste foam, a plastic cup, a small basket, a round ended slant straw for
plague checking, and a leaflet on the method of tooth brushing were handed to

each caregiver.

The monthly home visits were provided by the VHVs to encourage the

caregiver to do the child’s brushing at a regular frequency.

b) On the second and third visit, four main activities were carried out by the

dentist and/or research assistant. These were the following:
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1. After general greeting, tooth brushing exercise with a video and model
was carried out for caregivers.

2. Meeting with the dentist and/or research assistant, caregivers
demonstrated their child’s tooth brushing, followed by dentist and/or research
assistant’s feedback.

3. A child’s toothbrush and toothpaste were again given before leaving the
second and third session.

4. An oral examination was performed to detect the cavitated lesions which
require treatment.

c) At the last visit, two main activities were carried out by the dentist and/or
research assistant, as follows:

1. After general greeting, each caregiver received the same questionnaire-
guided interview on the child’s feeding practices and oral health care practice for the
second time.

2. Then each child’s oral examination was again conducted by the same
pediatric dentist for the second time.

3.5.3 Data collection

The tooth brushing program was implemented from May 2013 to May 2014 at
6 located settings. Data were collected twice; at baseline (Month 0; the first visit) and

at one year (Month 12; the fourth visit) as follows:
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A) Questionnaire-guided interview was used to collect data on:
a. Sociodemographic data
b. Child oral health care practices
c. Child fluoride usage
d. Child feeding practices
B) ECC recording form was completed by the pediatric dentist to collect data on:
a. Number of erupted teeth
b. Status of erupted teeth; dmfs index with modification [204].
C) Oral hygiene recording form was completed by the pediatric dentist to collect
data on:
a. Clinical status of the child’s sum
b. Child oral hygiene status

3.6 Data Analysis

Data was analyzed by using the SPSS statistical package version 17.0.

Statistical analyses include the following:

3.6.1. Variable coding and scoring

A. Sociodemographic variables measured as categorical variables were

coded as follow:

a) Gender was coded as 1 for male and 2 for female.
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b) Relationship to child was coded as 1 for being the child’s parents, 2
for being the child’s grandparents and 3 for being the child’s relatives. This variable

was collapsed into 2 categories as 1 for parent and 2 for grandparents/ relatives.

c) Child rearing experience was coded as 1 for having child rearing

experience and 2 for never having child rearing experience.

d) Child’s gender was scored as 1 for male and 2 for female.

e) Occupation was coded as 1 for unemployed, 2 for employed./
factory worker/ farmer, 3 for Government officer/ office worker and 4 for owner/
merchant. This variable was collapsed into 2 categories as code 1 for less stable
occupation collapsed from code 1-2 and code 2 for more stable occupation

collapsed from code 3-4.

f) Marital status was coded as 1 for married and 2 for single or divorce.

g) Highest education level was coded as 1 for primary school or less, 2

for high school or more.

h) Family income was coded as 1 for less than 10,000 baht per month,

2 for 10,000-14,999 baht per month, 3 for 15,000 baht or more.

B. Child oral care practices variables were coded and scored as follows.
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a) People who usually or mostly takes care of the child was coded as 1 for
being the child’s parents, 2 for being the child’s grandparents and 3 for being the

child’s relatives.

b) Commencement of brushing child’s mouth during first tooth eruption was
coded as 1 for commencement of brushing and 2 for never commencement of

brushing.

c) Tooth brushing was coded as 1 for having tooth brushing and 2 for never

having tooth brushing

d) Frequency of child’s tooth brushing per week was coded as 1 for 1-2 days

per week, 2 for 3-5 days per week, 3 for 3-5 days per week.

e) Frequency of child’s tooth brushing per day was coded as 1 for less than

twice per day, 2 for twice or more.

Frequency of child’s tooth brushing per week and per day were collapsed
into 4 categories follow as: code 1 for 0-2 days/ week, code 2 for 3-5 days/ week,
code 3 for 6-7 days/ week and < 2 times/day, code 4 for 6-7 days / week and >2

times/day.

f) People who clean child’s mouth was coded as 1 for being the child’s

parents, 2 for being the child’s grandparents and 3 for being the child’s relatives. This
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variable was collapsed into 2 categories as 1 for parent and 2 for grandparents/

relatives.

C. Child fluoride using variables were coded and scored as follows:

a) Amount of toothpaste for tooth brushing was coded as 1 for not using
toothpaste, 2 for smaller than a green pea, 3 for the size was that a green pea, 4 for

half of a toothbrush and 5 for as long as a toothbrush.

b) Type of toothpaste was coded as 1 for toothpaste for children, 2 for
toothpaste for adult.

) Receiving fluoride tablet was coded as 1 for never receiving fluoride tablet,
2 for receiving fluoride tablet less than 3 days/week, 3 for receiving fluoride tablet 3-
5 days/week and 4 for receiving fluoride tablet every day.

d) Water that children drink regularly was coded as 1 for bottled water, 2 for

water contains in a gallon, 3 for rain water and 4 for tap water.

D. Child feeding practices variables were coded and scored as follows.

a) Type of milk feeding was coded as 0 for not being fed, 1 for breast feeding,
2 for breast milk in bottle, 3 for UHT pasteurized milk (flavorless), 4 for UHT
pasteurized milk (sweetened), 5 for powdered milk (flavorless), 6 for powdered milk

(sweetened), and 7 for sweetened condensed milk.
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b) Frequency of breast feeding (per day) was coded as O for not breast
feeding, 1 for less than 3 times/day, 2 for 3-5 times/day, 3 for 6-8 times/day, 4 for

more than 8 times/day, 5 for other and filled specify.

c) Frequency of UHT pasteurized milk/powdered milk (sweet flavor) (per day)
was coded as 0 for not drinking sweet flavored milk, 1 for less than 3 times/day, 2 for
3-5 times/day, 3 for 6-8 times/day, 4 for more than 8 times/day, 5 for other and filled

specify.

d) Frequency of UHT pasteurized milk/powdered milk (flavorless) (per day)
was coded as 0 for not drinking flavorless milk, 1 for less than 3 times/day, 2 for 3-5
times/day, 3 for 6-8 times/day, 4 for more than 8 times/day, 5 for other and filled

specify.

e) Sipping water after milk feeding was coded as 0 for never sipping water

after milk feeding, 1 for sometimes and 2 for every time.

f) Frequency of falling asleep with bottle/ at the breast was scored as 1 for

not falling asleep with bottle, 2 for 3 times or less and 3 for 4 times or more.

g) Night-time bottle feeding was scored as 1 for having night-time bottle

feeding and 2 for never having night-time bottle feeding.
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h) Filling sweet substances in bottle of milk was coded as 0 for having filled

sweet substances and 1 for not having.

i) Child get juice/soft drink/sweet liquid from sucking on the bottle was coded

as 0 for sucking on the bottle and 1 for not sucking.

j) Frequency of snacking between meals was scored as 0 for never or one

time, 1 for twice a day, 2 for 3 times/day or more.

k) Type of snack between meals was coded as O for Never, 1 for taking
cake/cookies/bread, 2 for packaging snack/crisps/crackers, 3 for yosurt, 4 for

toffee/candy, and 5 for soft drink.

E. Child oral hygiene was measured as a categorical variable from gingival
index and debris index (clean or unclean status). Qualitative changes in the gingiva
was scored as 0 for having normal gingiva and 1 for having mild inflammation
(gingival index, see Appendix G); the cleanliness of tooth was measured by recording
the existence of white plaque on the teeth (debris index, see Appendix F). Clean
status was scored as 0 when no white plaque was observed on the teeth (debris
index score = 0). Unclean status was scored as 1-3 when white plaque was observed

on the teeth (debris index score)
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3.6.2. Statistical tests

3.6.2.1. Sociodemographic characteristics were analyzed using
descriptive statistics. Categorical variables such as gender, marital status, highest
education level, occupation, family income, relationship to child, child rearing
experience, child’s gender, birth order of the child, feeding practice and oral cleaning
of children were analyzed and reported in frequency and percentages. Continuous
variables such as age of the primary caregiver, child’s age, dmfs/dmft, incremental
dmfs/dmft, gingival index, oral hygiene index were analyzed using mean and

standard deviation.

3.6.2.2. Test of homogeneous characteristics of the dropout and
remaining groups were analyzed by using the Chi-Square test or the Fisher’s exact
test for categorical variables (such as gender, marital status, highest education level,
occupation, family income, relationship to child, child-rearing experience, child’s sex
and birth order of the child) and T-test for continuous variable such as age. While,
the three sample groups were analyzed by using the Chi-Square test for categorical

variables and Analysis of variance (ANOVA) for continuous variable such as age.

3.6.2.3. Outcome variables were analyzed using Chi-square test and
Analysis of covariance (ANCOVA). The variables which were not part of the main
experimental manipulation but might have an influence on the dependent variable

were classified as covariates and they were included in the ANOVA analysis. One-way
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ANCOVA was used to analyze the difference in average of erupted teeth, mean of
dmfs/dmft, incremental dmfs/dmft, mean of gingival index, mean of oral hygiene
index among three groups of children which using toothpaste with different fluoride
concentration at baseline and after 12-month program implementation. The Chi-
Square test was used to compare the oral health habits among three groups and

compare the oral health habits before intervention and after 12-month.
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CHAPTER IV
RESULTS

This chapter presents the evaluative results of the effectiveness of tooth
brushing with 1000 ppmF, 500 ppmF and non-fluoride containing xylitol toothpaste
among infant and toddler for ECC prevention. Presentation of the result composed
of three main parts. The first part shows the description of the sample recruited in
the study. The second part presents the difference in variables that includes dental
caries status, oral hygiene status and oral health habit of children among three
groups at baseline. The third part presents the difference in these variables among
three groups at 12 months and the result of the hypothesis testing. The details are
the followings:

4.1 Sociodemographic characteristic of sample

At baseline, there were 60, 61 and 62 primary caregivers and children in the
1000ppm group, 500ppm group and xylitol group, respectively. 41 primary caregivers
and children (1000 ppm group: n=16; 500 ppm group: n=11, Xylitol group: n=14) lost
to follow-up due to moving out (n=12), not attending appointments (n=27), and 2
subjects became seriously ill. Dropout rate was observed as 26.7%, 18.0% and
22.6% in 1000ppm group, 500ppm group and xylitol group, respectively. Details were

illustrated in Table 1
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Table 1 Number of participating primary caregivers at each visit by study group

1st visit, 2nd visit, 3rd visit, 4th visit,

Groups Month 0 Month 4 Month 8 Month 12

(after 1st (after 2nd (after 3rd

(baseline) session) session) session)
1000 ppm 60 37 43 a4
500 ppm 61 38 43 50
xylitol 62 38 38 a8

11 primary caregivers and children were excluded from the analysis because
the child’s tooth brushing frequency was less than 3 times per week and/or the
assigned toothpaste was not used in the child’s tooth brushing (1000ppm group:
n=7; 500ppm group: n=3; xylitol group: n=1). Therefore, a total of 131 primary
caregivers and children (1000ppm group: n=37; 500ppm group: n=47, xylitol group:
n=47) were included in the final analysis. As the numbers of remaining primary
caregivers and children in the 1000ppm group, 500ppm group and xylitol group were
more than the estimated minimum sample size, the numbers of sample size were
adequate for analyzing by one-way ANOVA. The distribution of the dropouts is

presented in Figure 2



7

T | Assessed for eligibility (n = 183) |
E
B |
l Assignment into 3 clusters l
=
9
! , .
= Test group: 1000 ppm Test group: 500 ppm Control group: non-F xylitol
F toothpaste (n = 60) F toothpaste (n = 61) toothpaste (n = 62)
Lost to follow-up Lost to follow-up Lost to follow-up
& (n =16) (n=11) g (n=14)
=,
z
L) L. v
& Follow-up Follow-up Follow-up
(n =44) (n =50) (n =48)

- v l l
ﬁ Analyzed (n = 37) Analyzed (n = 47) Analyzed (n =47)
© Excluded from analysis (n = 7) Excluded from analysis (n = 3) Excluded from analysis (n = 1)
< - Tooth brushing frequency < 3 - Tooth brushing frequency < 3 - Not use assigned toothpaste (n = 1)

times/week (n =5) times/week (n =3)

-Not use assigned toothpaste

(n=2)

Figure 2 Flow chart of the three study groups subjects in the trial (n, number of

subjects).

The difference in sociodemographic characteristics between the dropout and
the remaining groups was tested to ensure their homogeneity. The results showed no
statistically significant difference in all variables at a = 0.05, Details were illustrated in

Table 2, Table 3 and Table 4.



by status of dropout / remaining

Table 2 Sociodemographic characteristics of samples in the 1000ppm group

Remaining Dropout
Sociodemographic characteristics (n=37) (n=23) p-value’
N % N %
Age of primary caregivers Mean (S.D.) 29.6 (12.9) 30.8(10.8)  0.698"
Min, Max (years) 17, 64 17, 58
Gender of primary caregivers
Male 1 23 3 1838 0.153
Female 36 97.7 20 870
Age of child Mean (S.D.) 14.1 (5.2) 154 (4.8)  0.320°
Min, Max (months) 7,29 7,23
Gender of children
Boy 23 62.2 11 478 0.276
Girl 14 37.8 12 522
Relationship to child (N=59)
Parent 27 73.0 18 783 0.440
Grandparent/Relative 10 27 a4 227
Father's occupation (N=56)
Less stable occupation 21 58.3 15 750 0.256
More stable occupation 15 a1.7 5 250
Marital status of caregiver
Married 34 91.9 19 826 0.246
Single or divorced 3 8.1 4 174
Mother’s education level (N=54)
Primary school or less 9 24.3 6 353 0.516
High school or more 28 5.7 11 64.7
Stay-at-home mom
Yes 19 514 8 34.8 0.210
No 18 48.6 15 652
Family income/month
9999 Baht (US $275) or under 14 37.8 8 348 0.970
10000 - 14999 Baht (US $275-413) 14 37.8 9 391
15000 Baht (US $413) or over 9 24.3 6 261




Remaining Dropout R
Sociodemographic characteristics p-value
(n =37) (n =23)
Prior experience with children (N=53)
Yes 30 85.7 15 83.3 0.557
No 5 14.3 3 16.7

® Chi-square test or Fisher’s Exact test, ® T-test

Table 3 Sociodemographic characteristics of samples in the 500ppm group

by status of dropout / remaining

Remaining Dropout
Sociodemographic characteristics (n = 47) (n=14) p-value’
N % N %
Age of primary caregivers Mean (S.D.) 35.7(11.9) 31.3(11.4) 0.226"
Min, Max (years) 15, 63 18, 60
Gender of primary caregivers
Male 1 2.1 1 7.1 0.409
Female 46 97.9 13 929
Age of child Mean (S.D.) 15.2 (4.9) 17.4 (5.3) 0.140°
Min, Max (months) 7,25 7,25
Gender of children
Boy 24 51.1 8 57.1 0.689
Girl 23 48.9 6 42.9
Relationship to child
Parent 31 66.0 11 78.3 0.516
Grandparent/Relative 16 34 3 214
Father's occupation (N=60)
Less stable occupation 39 84.8 10 714 0.264
More stable occupation 7 15.2 4 28.6
Marital status of caregiver
Married 46 97.9 13 92.9 0.409
Single or divorced 1 2.1 1 7.1
Mother’s education level
Primary school or less 23 48.9 3 214 0.068
High school or more 24 51.1 11 78.6

79
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Remaining Dropout
Sociodemographic characteristics (n = 47) (n=14) p-value’
N % N %
Stay-at-home mom
Yes 21 aa.7 5 35.7 0.552
No 26 55.3 9 64.3
Family income/month
9999 Baht (US $275) or under 17 36.2 aq 28.6 0.811'
10000 - 14999 Baht (US $275-413) 16 34 6 42.9
15000 Baht (US $413) or over 14 29.8 aq 28.6
Prior experience with children
Yes 39 88.6 13 92.9 0.652
No 5 114 1 7.1

: Chi-square test or Fisher’s Exact test ,b T-test,

" More than 20% have expected count less than 5.

Table 4 Sociodemographic characteristics of samples in the xylitol group

by status of dropout / remaining

Remaining Dropout
Sociodemographic characteristics (n =47) (n=15) p—valuea
N % N %
Age of primary caregivers Mean (5.D.) 34.6 (14.6) 26.6 (9.0) 0.051°
Min, Max (years) 16, 73 15, 50
Gender of primary caregivers
Male 2 4.3 1 6.7 1.000
Female 45 97.9 14 93.3
Age of child Mean (S.D.) 14.5 (4.0) 15.6 (3.2) 0.313
Min, Max (months) 8, 24 9,22
Gender of children
Boy 24 51.1 5 333 0.231
Girl 23 48.9 10 66.7
Relationship to child
Parent 33 70.2 11 73.3 1.000
Grandparent/Relative 14 29.8 il 26.7
Sociodemographic characteristics Remaining Dropout p—valuea
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(n=47) (n=15)
N % N %
Father's occupation (N=59)
Less stable occupation 37 84.1 12 80.0 0.704
More stable occupation 7 159 3 20.0
Marital status of caregiver
Married 43 91.5 15 100 0.564
Single or divorced 4 8.5 0 0
Mother’s education level
Primary school or less 19 40.4 4 26.7 0.337
High school or more 28 59.6 11 73.3
Stay-at-home mom
Yes 16 34.0 7 a6.7 0.378
No 31 66.0 8 53.3
Family income/month
9999 Baht (US $275) or under 18 38.3 6 40 0.645
10000 - 14999 Baht (US $275-413) Il 234 5 333
15000 Baht (US $413) or over 18 38.3 4 26.7
Prior experience with children
(N=51)
Yes 30 75.0 10 100 0.179
No 10 25.0 1 0

* Chi-square test or Fisher’s Exact test, ° T-test

Table 5 illustrated sociodemographic characteristics distribution of the
samples by study groups. The one hundred and thirty-one children participating in
this study comprised of 71 (54.2%) boys, and 60 (45.8%) girls. The average age at the
commencement of the study was 14.6+4.7 months. The average age of primary
caregivers were 33.6+13.4 years old. Most of them were female (90%), parents of the
child (69.5%), married (93.9%), and having child rearing experience (83.2%). The

majority of the fathers had less stable occupations (73.8% of fathers were
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employee/factory worker/ farmer). Half of mothers (55%) were stay-at-home moms
and only finished high school/vocational school (61.1%). A total of 49 families
(37.4%) had a total family income of less than 10,000 Baht/month (~US $275), while
31.3% earned 10,000-15,000 Baht/month (~US $275-413) and 31.2% also earned
15,000 or over Baht/month (~US $413). Thailand’s average monthly household
income was 23,236 Baht/month (~US $640) in 2011. Comparison of characteristics of
the samples among three groups showed statistically significant difference among
three groups in father’s occupation at o = 0.05. Half of the fathers in the 1000 ppm
had more stable occupations (30.6% of fathers were owners or merchants and 11.1%
were government officers or office workers) compared to fathers in the 500ppm and
non-F group. In contrast, the majority of other two groups had less stable
occupational class (84.8% in 500ppm and 84.1% in non-F group were

employee/factory worker/ farmer).



Table 5 Comparisons of sociodemographic characteristics between three groups at

baseline

1000ppm 500 ppm Xylitol

Sociodemographic characteristics ~ (n = 37) (n =47) (n=47) p-value’

N % N % N %

Age of caregivers Mean (5.D.) 29.6(12.9)  357(11.9)  34.6(14.6) 0.093°
Min, Max (years) 17, 64 15, 63 16, 73
Gender of primary caregivers
Male 1 2.7 1 2.1 2 4.3 O,827Jr
Female 36 973 46 979 45 957
Age of child Mean (S.D.) 14.1(5.2) 15.2(4.9) 14.5(4.0) 0.362b
Min, Max (months) 7,29 7,25 8, 24

Gender of children
Boy 23 62.2 24 51.1 24 511 0.518
Girl 14055 F3T8 23 489 23 489

Relationship to child
Parent 27 730 31 660 33 702 0.779
Grandparent/Relative 10 270 16 340 14 2938

Father's occupation (N=126)

Less stable occupation 21 583 39 848 37 841 0.014
More stable occupation 15 417 7 152 7 159

Marital status
Married 3¢ 919 46 979 43 915 0.362'
Single or divorced 3 81 1 2.1 4 8.6

Mother’s education level
Primary school or less 9 243 23 489 19 404 0.069
High school or more 28 757 24 511 28 596

Mother’s occupation
Stay-at-home mom 19 514 21 447 16 340 0.266
Working 18 486 26 553 31 66.0

Family income/month
9999 Baht (US $275) or under 14 378 17 362 18 383 0.570
10000 - 14999 Baht (US $275-
14 378 16 340 11 234
413)

15000 Baht (UD $413) or over 9 243 14 298 18 383
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1000ppm 500 ppm Xylitol
Sociodemographic characteristics ~ (n = 37) (n =47 (n =47 Va’::lea
N % N % N %
Prior experience with children (N=121)
Yes 30 857 39 886 30 750 0222

No 5 143 5 114 10 250

aChi—square test for comparing proportion between three groups ; (=0.05
bAnalysis of variance (ANOVA) test for comparing mean between three groups ; 0=0.05

" More than 20% have expected count less than 5.

4.2 Oral health status and health-related behaviors at baseline
4.2.1 Child oral health-related behaviors
4.2.1.1 Child oral health care practices

Tables 6 illustrated child’s oral health care practice of the samples by study
groups. Most of primary caregivers in 1000ppm, 500ppm and xylitol group
commenced the child’s mouth cleaning by wiping before tooth eruption (89.2%,
93.6% and 84.8%, respectively). They cleaned the child’s teeth by clean cloth
(89.2%, 78.3% and 82.2%, respectively) and toothbrush (56.8%, 71.7% and 55.6%,
respectively). One third brushed their children’s teeth in different frequency (almost
every day or every day and >2 times per day). Most children’s teeth were brushed
by parent after waking up in the morning. Comparison of child’s oral health care
practices showed statistically significant difference among three groups in method of
cleaning child’s mouth by rinsing. There was only one group (500 ppm F) using

rinsing their mouth.



Table 6 Comparisons of child's oral health care practice among three groups

(N=131) at baseline.
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1000 ppm 500 ppm Xylitol p-
Child's oral health care practice s
N % N % N %  value
Commencement of cleaning child’s mouth*
Wiping child’s mouth before tooth eruption 33 89.2 44 936 39 848 0.389'
Wiping child’s mouth during tooth eruption 26 703 35 745 25 543 0.101
Brushing child’s teeth during first tooth
14 378 23 489 20 435 0595
eruption
Brushing child’s teeth during many tooth
7 189 8 170 3 65 0.19%
eruption
Method for cleaning child’s mouth*
Wipe child’s teeth with clean cloth 33 892 36 783 37 822 0419
Rub child’s teeth with finger 13 351 14 304 13 289 0.822
Rinse 0O 0 4 87 0 0 0025
Tooth brushing 21 568 33 717 25 556 0216
Frequency of child’s tooth brushing (per week) (N=114)
0-2 days / week 12 375 10 238 16 40 0.136
3-5 days / week 2 6.3 9 214 5 125
6-7 days / week and < 2 times/day 4 125 6 143 10 25
6-7 days / week and >2 times/day 14 438 17 405 9 225
Time of day during which child’s tooth brushing was performed*
After waking up in the morning 17 531 31 721 25 625 0.238
After morning meal 2 6.3 0 0 0 0 0.071"
After evening meal 2 6.3 1 2.3 1 25 0602
After every meal 0 0 2 a.7 1 25 0457
Before going to bed 12 375 15 349 10 250 0471
Person who clean child’s mouth (N=124)
Parent 29 809 34 756 35 773 0.770
Grandparent/Relative 7 194 11 244 8 181

* Multiple responses allowed, : Chi-square test,

" More than 20% have expected count less than 5.
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4.2.1.2 Fluoride exposure

In 1000 ppm and 500 ppm group, primary caregivers used toothpaste for
child tooth brushing, while half of primary caregivers in xylitol group did not use.
More than 70% of sample used small amount (smaller than green pea size) of
toothpaste. Most of children did not have any experience of fluoride tablet. Half of
children in 1000 ppm and 500 ppm group and one third of children in xylitol group
drank water from tap water. Comparison of child’s fluoride exposure showed
statistically significant difference among three groups in receiving fluoride tablet.
Most of 1000 ppm and xylitol group never receive fluoride tablet (94.1% and 95.2%,

respectively), while 76.6% in 500 ppm group never receive it (Table 7).



Table 7 Comparisons of fluoride exposure among three groups (N=131) at

baseline.

1000 ppm 500 ppm  Xylitol p-value’
Child's fluoride using
N % N % N %

Type of toothpaste for your child (N=81)

No toothpaste 5 23.8 9 213 15 556 0.073"

Toothpaste for children 15714 21 636 12 444

Toothpaste for adult

Amount of toothpaste for tooth brushing (N=51)
Smaller than a green pea size 14 933 2170 9 & 0.106
The size was that a green pea

Half of a toothbrush 0 0 0 0 0 0

As long as a toothbrush

Receiving fluoride tablet (N=121)

Never 32 941 36 766 40 952  go11

Less than 3 days/week 2 59 9 191 2 48
3-5 days/week 0 0 1 21 0 0

Everyday

The water that children drink regularly (N=130)

Bottled water 6 16.2 11234 11 239 0.409

Water contains in a gallon 6 62 10 213 2 4.3

4 10.8 6 128 4 8.7

Rain water
Tap water 19 514 18 383 25 543
other 2 54 2 4.3 4 8.7

° Chi-square test, " More than 20% have expected count less than 5.
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4.2.1.3 Child feeding practices

Most children in the 1000ppm, 500ppm and xylitol groups had bottle feeding
(58%, 66% and 69.5%, respectively) and about 20% of all children had mixed breast
and bottle feeding. Breast-fed children had more frequent feeding than the bottle-
fed one. Half of caregivers gave their child sipping water after milk feeding sometimes
and one third of children fell asleep with bottles more than 3 times per week. Most
of them had night-time bottle feeding and ate cake/cookies/bread between meals.
Comparison of child feeding practices among three groups showed no statistically
significant different in almost all variables except type of snack between meals.
Xylitol group consumed cake/cookies/bread and packaging snack/crisps/crackers

more than the other two groups as shown in Table 8.



Table 8 Child's feeding practices among three groups (N=131) at baseline.

......... 1000 ppm  500ppm  Xylitol ”.
Child's feeding practice value
N % N % N %
Type of milk feeding (N=129)
Exclusive breast feeding 8 22 4 8.5 3 6.5 0.228
Bottle feeding 21 58 31 66 32 695
Mixed breast and bottle
feeding 7 19 12 255 11 239
Frequency of breast feeding (per day) (N=38)
Less than 3 times/day 0 0 0 0 1 100  0.260"
3-5 times/day 3 214 6 42.9 3 30.0
6-8 times/day 4 286 6 42.9 4 40.0
More than 8 times/day 7 500 2 14.2 2 20.0

Frequency of UHT pasteurized milk/powdered milk (sweet flavor) (per day) (N=39)

Less than 3 times/day 7 636 11 68.7 5 50.0 0.777"
3-5 times/day 2 18.2 1 6.3 2 20.0

6-8 times/day 2 18.2 4 25.0 3 30.0

More than 8 times/day 0 0 0 0 0 0

Frequency of UHT pasteurized milk/powdered milk (flavorless) (per day) (N=90)

Less than 3 times/day 5 250 12 343 9 257 0.358"
3-5 times/day 7 350 15 429 10 286
6-8 times/day 6 300 6 17.1 15 429
More than 8 times/day 2ANCLOQ 2 57 1 28
Sipping water after milk feeding (N=129)
Never 1 2.8 1 2.1 1 2.2 0.997"
Sometimes 20 555 25 53.2 24 52.2
Every times 15 417 21 a4a.7 21 45.6

Frequency of child fell asleep with bottles (N=117)

Never / week 12 40.0 24 55.8 20 455 0.246
3 times or less / week 2 6.7 7 16.3 7 15.9
4 times or more / week 16 533 12 27.9 17 38.6

Night-time bottle feeding(N=131) 32  86.5 39 83.0 42 913  0.490

Frequency of snacking between meals (N=126)
Never or 1 time / day 25 694 30 66.7 26 578 0.6247
2 times /day 10 278 12 26.7 14 31.1
3 times or more /day 1 28 3 6.6 5 111
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1000 ppm 500 ppm Xylitol ~ p-value”
Child's feeding practice
N % N % N %
Type of snack between meals*

Cake/cookies/bread 20 56 19 40.4 31 674 0.033
Packaging

snack/crisps/crackers 21 58 24 511 35 761 0.039
Yogurt 18 50 18 38.3 21 457  0.550
Toffee/candy 5 14 6 12.8 5 109 0915
Soft drink 8 22 14 29.8 9 19.6  0.492

* Multiple responses allowed, ° Chi-square test, "More than 20% have expected count less

than 5.

4.2.2 Child Caries Status

4.2.2.1 Caries Prevalence

The one hundred and thirty-one children, included in the final analysis,

revealed that 106 children had erupted teeth. For those who had erupted teeth, the

prevalence including white lesions caries of each group was 26.7%, 32.5% and 27.8%

and prevalence excluding white lesions caries was 13.3%, 12.5% and 16.7% in 1000

ppm, 500 ppm, and xylitol group, respectively (Table 9 and Figure 3).

Table 9 Percentage of caries and caries-free children by study group at

baseline
including white lesion excluding white lesion
No. of
Caries Caries Caries
Group N children with Caries free
present present
erupted teeth
N (%) N (%) N (%) N (%)
1000 ppm 37 30 22(73.3) 8 (26.7) 26 (86.7) 4(13.3)
500 ppm a7 40 27 (67.5) 13(325) 35 (87.5) 5(12.5)
Xylitol a7 36 26 (72.2) 10 (27.8) 30 (83.3) 6 (16.7)
Total 131 106 75(70.8) 31(16.0) 91 (85.8) 15(14.2)

Percentage value are given in parentheses
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Figure 3 Caries prevalence by study group at baseline (N=106)

4.2.2.2 Means of dmft and dmfs
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Children in 1000 ppm F, 500 ppm F and xylitol group had average erupted

teeth 8.37+5.26, 8.93+4.41 and 8.28+4.73 teeth, respectively. There was no

statistically significant difference in average number of erupted teeth in each child.

After test of homogeneous characteristics of three groups using Chi-Square test and

Analysis of variance (ANOVA), the variables which indicated heterogeneity among

three groups were classified as covariates. These covariates such as; father’s

occupation, method of cleaning child’s mouth by rinsing, receiving fluoride tablet

and type of snack between meals had been identified and were entered into the

analysis as covariates in ANCOVA analyses for comparing means of dmfs/dmft. There

was no statistically significant difference in dmft/dmfs both excluding and including
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white lesions among the three groups. Means of dmft/dmfs by study eroup at

baseline are shown in Table 10.

Table 10 Means of dmft/dmfs by study group at baseline

p-

1000 ppm 500 ppm  Xylitol  value’
Caries status (n = 30) (n = 40) (n = 36)

Average of erupted teeth Mean=S.D. 8.37+£526  893+x4.41 828+4.73 (735

dmfs (including WL) Mean=5.D. 3.37+8.89 2.35+573  3.00+6.71 0.827

dmfs (including WL) Min, Max (surfaces) 0, 38 0, 30 0, 31

dmfs (excluding WL) Mean=5.D. 2.07+6.64  1.18+3.88 1.22+4.33 (496

dmfs (excluding WL) Min, Max (surfaces) 0, 30 0, 19 0, 24

dmft (including WL) Mean=S.D. 1.43+3.04  1.28+2.39 1.83+3.56  (.715

dmft (including WL) Min, Max (surfaces) 0,13 0,9 0,12

dmft (excluding WL) Mean=S.D. 0.77+2.13  0.55+1.68 0.67+1.87 (718

dmft (excluding WL) Min, Max (surfaces) 0,9 0,8 0,8

WL = white lesions, ° Analysis of covariance (ANCOVA)

4.2.3 Child Oral Hygiene

The oral hygiene examinations revealed that 24 children (22.6%) had a slight

change in gingival color and slight gingival edema and 31 children (29.2%) had debris

present (debris Score 1-3). No significant difference in mean gingival index and debris

index scores was detected among three groups at baseline (Table 11).
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Table 11 Means and standard deviations of the gingival index and debris

index by study group

Group 1000 ppm 500 ppm Xylitol Total p-value”
Oral hygiene (n = 30) (n = 40) (n=36) (n=106)
Gingival index 0.10+0.31 0.30+0.47  0.25+0.44  0.23+0.42 0.139
Debris index 0.17+0.48 0.35+0.63  0.36+0.57  0.30+0.57 0.306

* Analysis of covariance (ANCOVA)

4.3 Oral health status and health-related behaviors at 12 months
4.3.1 Child oral health-related behaviors
4.3.1.1 Child oral health care practices

Comparison of child’s oral health care practices among three groups at 12
months showed no statistically significant difference in method for cleaning child’s
mouth, frequency of child’s tooth brushing (per week), person who clean child’s
mouth, while there were difference in method for commencement of cleaning
child’s mouth and time of day during which child’s tooth brushing (Table 12).
Number of caregiver in 1000 ppm group starting brush child’s teeth when first tooth
eruption had more than other two groups, while the highest number of caregiver that
starting brush child’s teeth when first tooth eruption was xylitol group.

Almost of all primary caregivers in 1000ppm, 500ppm and xylitol group
cleaned the child’s teeth by tooth brushing (100%, 95.7% and 97.9%, respectively).
Number of primary caregivers who brushed their child’s teeth 6-7 days/week and >2

time/day in 1000 ppm group (75%) had more than in the other two group (55.3% in
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500 ppm and 57.4% in xylitol group). Most children in 1000 ppm were brushed after
waking up in the morning (54.1%) and before going to bed (32.4%), while most of the
children in 500 ppm were brushed during taking a bath in the morning (68.1%) and in

the evening (46.8%). Most children’s teeth (>70%) were brushed by mother.
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Table 12 Comparisons of child's oral health care practice among three groups

(N=131) at 12 months

1000 ppm 500 ppm Xylitol p—valuea
Child's oral health care practice
N % N % N %
Commencement of cleaning child’s mouth*
Wiping child’s mouth before tooth eruption 26 703 35 761 39 83 0.385
Wiping child’s mouth when tooth eruption 8 216 11 239 5 106 0.216
Brushing child’s teeth when first tooth 10 270 6 13.0 2 43 0.011
eruption
Brushing child’s teeth when many tooth 25 676 32 696 42 894 0.028
eruption
Method for cleaning child’s mouth*
Wipe child’s teeth with clean cloth 30 811 41 872 40 851 0.736
Rub child’s teeth with finger 1 2.7 0 0 2 43 0.379"
Rinse 1 2.7 1 2.2 1 2.1 0.981"
Tooth brushing 37 100 45 957 46 979 04317
Frequency of child’s tooth brushing (per week) (N=131)
3-5 days / week 3 8.1 6 12.8 7 149 0.347
6-7 days / week and < 2 times/day 6 162 15 319 13 277
6-7 days / week and =2 times/day 28 757 26 553 27 574
Time of day during which child’s tooth brushing was performed*
After waking up in the morning 20 541 13 277 35 745  <0.001
After morning meal 2 54 1 2.1 1 2.1 0.618"
During taking a bath in the morning 13 351 32  68.1 9 19.1 <0.001
After lunch meal 2 54 0 0 3 64 0.227"
After dinner meal 3 8l 2 43 6 128 (330
During taking a bath in the evening 12 324 22 468 14 298 0.190
Before going to bed 17 459 10 213 8 170 0.007
Person who clean child’s mouth (N=100)
Parent 30 811 37 787 36 T76.6 0.883
Grandparent/Relative 7 189 10 213 11 235

* Multiple responses allowed, ° Chi-square test, " More than 20% have expected count less than 5.



4.3.1.2 Fluoride exposure

Comparison of child fluoride use among three groups after 12 months
showed there were difference in amount of toothpaste for tooth brushing (p<0.05).
Most of the caregivers used the green pea size toothpaste in 1000 ppm and xylitol

groups (Table 13). Most children in 1000 ppm (51.4%), 500 ppm (42.6%) and xylitol

(36.2%) group still drink from tap water.

Table 13 Comparisons of fluoride exposure among three groups (N=131) at 12

months
1000 ppm 500 ppm  Xylitol p—valuea
Child's fluoride using
N % N % N %
Amount of toothpaste for tooth brushing (N=130)
Smaller than a green pea 14 378 31 66 13 283 0.014"
The size of a green pea 22 595 15 319 31 674
Half of a toothbrush 1 27 1 21 1 22
As long as the toothbrush 0 o o0 o0 1 22
The water that children drink regularly (N=127)
Bottled water 7 189 8 1r 8 149 0.428
Water contains in a gallon 5 81 8 1Ir 4 85
Rain water 5 135 5 106 7 149
Tap water 19 514 20 426 17 362
other 3 81 6 128 15 255

® Chi-square test, " More than 20% have expected count less than 5.
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4.3.1.3 Child feeding practices

Table 14 illustrated comparison of child feeding practices among three groups
at 12 months. There was statistical significant difference (p<0.05) in type of snack
between meals. Children in Xylitol group consumed cake/cookies/bread and yogurt
more than the other two groups.

Breast-fed children in 1000 ppm had more frequent feeding than the other
two groups. Half of the child sipped water after milk feeding almost every time and
one third of children fell asleep with bottles more than 3 times per week. Most of
them did not have night-time bottle feeding (62.2-74.5%) and ate packaged

snack/crisps/crackers (81.1-89.4%) between meals once a day (.83-86.5%).



Table 14 Comparisons of child's feeding practices among three groups

(N=131) at 12 months.

1000 ppm 500 ppm  Xylitol p-value”
Child's feeding practice
N % N % N %
Frequency of breast feeding (per day) (N=21)
Less than 3 times/day 2 20 5 625 3 75 0.182"
3-5 times/day 6 60 2 25 0 0
6-8 times/day 2 20 1 125 1 25
More than 8 times/day 0 0 0 0 0 0
Frequency of UHT pasteurized milk/powdered milk (sweet flavor) (per day) (N=49)
Less than 3 times/day 7 50 11 55 7 467 0.927"
3-5 times/day 5 35.7 a4 20 a4 26.7
6-8 times/day 2 14.3 a4 20 3 20
More than 8 times/day 0 0 1 5 1 6.67
Frequency of UHT pasteurized milk/powdered milk (flavorless) (per day) (N=100)
Less than 3 times/day 7 26.9 15 417 14 368 0315
3-5 times/day 16 61.6 11 306 18 474
6-8 times/day 3 11.5 9 25 5 132
More than 8 times/day 0 0 1 2.7 1 263
Sipping water after milk feeding) (N=131)
Never 4 10.8 5 106 4 851 0.805
Sometimes 13 35.1 22 468 22 468
Every time 20 54.1 20 426 21 447
Frequency of child fell asleep with bottles (N=131)
Never / week 21 56.8 27 574 28 596 0999
3 times or less / week 3 8.1 4 85 4 8.5
4 times or more / week 13 35.1 16 319 15 319
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1000 ppm 500 ppm Xylitol p—vaLuea
Child's feeding practice
N % N % N %
Night-time bottle feeding (N=131)
Yes 23 62.2 33 702 35 745 0.473
No 14 37.8 14 298 12 255
Frequency of snacking between meals (N=131)
Never or 1 time / day 32 86.5 39 83 39 83 0.848"
2 times /day 2 54 2 43 4 85
3 times or more /day 3 8.1 6 128 4 85
Type of snack between meals*
Cake/cookies/bread 21 56.8 20 426 32 68.1 0.044
Packaged snack/crisps/crackers 30 81.1 42 894 40 851 0.562
Chocolate 11 29.7 14 298 19 404 0.464
Yogurt 21 56.8 24 511 41 872 <0.001
Toffee/candy 8 21.6 14 298 20 426 0.114
Soft drink 10 27 16 34 22 46.8 0.157
Thai desert 8 21.6 18 383 22 46.8 0.057

* Multiple responses allowed, i Chi-square test, " More than 20% have expected count less

than 5.

4.3.2 Child caries status

4.3.2.1 Caries Prevalence

The one hundred and thirty-one children included in the final analysis. In

1000 ppm, 500 ppm, and xylitol group, the prevalence including white lesions caries

of each group was 62.2%, 59.6% and 61.7% and the prevalence excluding white

lesions caries was 40.5%, 42.6% and 53.2%, respectively (Table 15).
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Table 15 Percentage of caries and caries-free children by study group at 12 months

including white lesion excluding white lesion
Group N  Caries free Caries present Caries free Caries present
N (%) N (%) N (%) N (%)
1000 ppm 37 14 (37.8) 23 (62.2) 22 (59.5) 15 (40.5)
500 ppm 47 19 (40.9) 28 (59.6) 27 (57.4) 20 (42.6)
Xylitol a7 18 (38.3) 29 (61.7) 22 (46.8) 25 (53.2)
Total 131 51 (38.9) 80 (61.1) 71 (54.2) 60 (45.8)

Percentage value are given in parentheses

Trend of prevalence rate (both including and excluding white lesion) showed
in Figure 4. Prevalence rate including white lesion in 500 ppm group is the highest at
baseline but it is the lowest at 12 months while prevalence rate excluding white

lesion in xylitol group is the highest both baseline and at 12 months.

70
At 12 months
60 —
8.5

50 217 17
£ a0
&
s
15 . X
@ ° white lesion
gl Baseline
o W Cavitated lesion

20 7 17.1

108 £
) J I l
0+ T T T T T T
1000 ppm 500 ppm Xylitol 1000 ppm 500 ppm Xylitol
Type of toothpaste

Figure 4 Prevalence rate by study group at baseline (N=106) and 12 months (N=131).
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4.3.2.2 Caries Incidence

Table 16 shows caries incidence at 12 months, caries incidence including
white lesions of each group were similar (43.2%, 31.9% and 40.4% in 1000 ppm, 500
ppm, and xylitol group, respectively). However, it was observed that caries incidence
excluding white lesions of xylitol group was highest (34.0%) in comparison with 1000

ppm and 500 ppm groups (24.3% and 23.4%, respectively).

Table 16 Caries incidence by study group at 12 months

including white lesion excluding white lesion
Group N
N (%) N (%)
1000 ppm 37 16 (43.2) 9 (24.3)
500 ppm a7 15 (31.9) 11 (23.4)
Xylitol ar 19 (40.4) 16 (34.0)
Total 131 50 (38.2) 36 (27.5)

Percentage value are given in parentheses
4.3.2.3 Means and increment of dmft/dmfs

Average of erupted teeth was 15.30+4.43, 16.68+2.32, 15.94+3.29 teeth in
1000 ppm F, 500 ppm F and xylitol group. There was no statistically significant
difference in average of erupted teeth at 12 months. The incremental dmfs both
including and excluding white lesions were highest in 1000 ppm group, compared to
those in the 500 ppm and xylitol groups (7.30+11.54, 3.87+6.02 and 4.68+6.89 for

including white lesion and 4.78+12.03, 2.40+4.00, 3.68+7.27 for excluding white



102

lesion, respectively). In addition, large variation in caries status was observed in 1000
ppm group (Minimum caries = 0 surface, Maximum caries = 93 surfaces for including
white lesions and Minimum caries = 0 surface, Maximum caries = 86 surfaces for
excluding white lesions). In spite of the observed clinical differences, statistical
analysis revealed the non-significant difference in dental caries among the three
groups using ANCOVA analyses. After test of homogeneous characteristics of child
oral health-related behaviors among three groups using Chi-Square test and Analysis
of variance (ANOVA), the variables which showed statistically significant difference
among three groups were classified as covariates. These covariates such as; method
for commencement of cleaning child’s mouth, brushing frequency/day, each time of
day during which child’s tooth brushing, amount of toothpaste used for brushing,
type of snack between meals had been identified and were entered into the
ANCOVA analyses as covariates analyses for comparing means of dmfs/dmft and
incremental dmfs. There was no statistically significant difference in, dmft/dmfs,
incremental dmfs both excluding and including white lesions among the three groups

(p>0.05) (Table 17).
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Table 17 Means and increment of dmft/dmfs by study group at 12 months

Caries status 1,000 ppm 500 ppm Xylitol p-value”
(n =37) (n =47 (n =47
Average of erupted teeth Mean=S.D. 15.30+4.43 16.68+2.32  15.94+3.29 0.174
dmfs (including WL) Mean=S.D. 10.00+17.62 5.83+8.01  6.85+10.90 0.292
dmfs (including WL) Min, Max (surfaces) 0, 93 0, 31 0, 50
dmfs (excluding WL) Mean=5.D. 6.97+16.10 3.55+6.10 4.79+9.31 0.356
dmfs (excluding WL) Min, Max (surfaces) 0, 86 0, 27 0, 39
dmft (including WL) Mean=5.D. 4.38+5.29 3.34+4.11 3.51+4.33 0.551
dmft (including WL) Min, Max (surfaces) 0, 20 0, 15 0, 18
dmft (excluding WL) Mean=S.D. 2.49+4.27 2.02+3.16 2.28+3.50 0.841
dmft (excluding WL) Min, Max (surfaces) 0, 20 0, 15 0, 14
Increment dmfs (including WL) Mean+S.D.  7.30+11.54 3.87+6.02 4.68+6.89 0.153
Increment dmfs (excluding WL) Mean+S.D.  4.78+12.03 2.40+4.00 3.68+7.27 0.406
Increment dmft (including WL) Mean+S.D.  3.24+4.41 2.26+3.33 2.13+2.90 0.706
Increment dmft (excluding WL) Mean+S.D.  1.86+2.95 1.60+2.33 1.81+2.48 0.799

WL = white lesion, aAnatysis of covariance (ANCOVA)

A case in the 1000 ppm group, revealed very high dmfs (dmfs =
93 and 86 surfaces for including and excluding white lesion, respectively),
was indicated as an extreme case. This extreme value can deteriorate the
group mean. If this extreme case was excluded from the analysis (Table
18), the mean dmfs and dmft including white lesion in 1000 ppm group
would be 7.69+10.82 and 3.94+4. 65 respectively; the mean dmfs and
dmft excluding white lesion would be 4.78+9.13 and 2.00+3.12,

respectively. The incremental dmfs including white lesion were the highest



in 1000 ppm group, and excluding white lesions were the highest in xylitol

groups. While 500 ppm group is the lowest increment both including and

excluding white lesions.

Table 18 Means and increment of dmft/dmfs by study group at 12 months

(excluding the extreme case)

Caries status 1,000 ppm 500 ppm Xylitol
(n=37) (n=47) (n =47)
Average of erupted teeth Mean=S.D. 15.1744.42 16.68+232  15.94%3.29
dmfs (including WL) Mean=S.D. 7.69£10.82 5834801 6.85+10.90
dmfs (including WL) Min, Max (surfaces) 0, 39 0,31 0, 50
dmfs (excluding WL) Mean=S.D. 4.78+9.13 3554610  4.79+9.31
dmfs (excluding WL) Min, Max (surfaces) 0, 36 0, 27 0, 39
dmft (including WL) Mean=S.D. 3.94+4.65  334+4.11 3.51+4.33
dmlft (including WL) Min, Max (surfaces) 0,15 0, 15 0, 18
dmft (excluding WL) Mean=S.D. 200£3.12  202+3.16  2.28+3.50
dmft (excluding WL) Min, Max (surfaces) 0, 10 0, 15 0, 14
Increment dmfs (including WL) Mean=S.D. 597+8.38  387+6.02  4.68+6.89
Increment dmfs (excluding WL) Mean+S.D.  3.11+6.50  2.40+4.00  3.68+7.27
Increment dmft (including WL) Mean=+S.D. 3.14£4.43  226+333  2.13+2.90
Increment dmft (excluding WL) Mean+S.D. 1.61£2.54  1.60+2.33 1.81+2.48

WL = white lesion, * Analysis of covariance (ANCOVA)

Trend of dmfs (both including and excluding white lesic

three groups showed in Figure 5 and 6. Means of dmfs (both including and

white lesion) were highest in 1000 ppm group compared to those in the

and xylitol groups both at baseline and 12 months follow-up. . When th

case was excluded from the analysis, xylitol group had higher increme
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excluding white lesion than the other two fluoride groups. (Figure 7 and 8)
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4.3.2.4 Caries Progression and New caries

Table 19 and Figure 9,10 shows the transitory changes in dental status over
12 month periods. The progression from sound surface or unerupted tooth to

enamel lesion (d;) or dentine lesions (d,) was defined as new caries (code

(U—>d1,d2) or (S—>d1,d2)). While the progression from enamel lesion (d1) to
dentine lesions (d2) or missing teeth due to caries (m) and from dentine lesions (d2)

progressed to missing teeth due to caries were defined as caries progression (code

(d1—>d2,m) or (d2—>m)). The dental status in the majority of cases remained
unchanged while the changing to new caries was the most transitional changes.
Xylitol group had changed to new caries and progression caries more than 1000 ppm
group and 500 ppm group (37.6% and 44.8%) whereas 500 ppm group had the
highest regression caries (38.7%) for including white lesion. For excluding white lesion,
the progression of caries was rarely found and it was the same trend with including

white lesion which xylitol group had the highest new caries.
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Table 19 Transitional probability of dental status of the whole mouth observed in

the same children (N=131)

Transitional status

No. of transitional surfaces (%)

1000 ppm 500 ppm Xylitol Total

including white lesion

New caries (U—>d1,d2) or (S—>d1,d2) 201 (32.2) 189 (30.2)  235(37.6) 625

Progression (d1—d2,m) or (d2—>m) 12 (20.7) 20 (34.5) 26 (44.8) 58

Regression (d2—d1) 8(25.8) 12 (38.7) 11 (35.5) 31
excluding white lesion

New caries (U—>d2) 131 (29.7) 123 (27.9) 187 (42.4) 441

Progression (d2—>m) 3 (75.0) 0(0) 1 (25.0) a4
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Figure 9 Total new caries and caries progression including white lesion by study

group after 12 months
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group after 12 months

4.3.2.5 Prevented Fraction

Table 20 shows the treatment effect which was expressed as Prevented
fraction (PF). The PF was the difference in mean incremental caries between
toothpaste with 1,000 ppm and 500 ppm compare with xylitol group expressed as a
percentage in incremental caries. The prevented fraction of 500 ppm group had

better than 1000 ppm group.

Prevented fraction (PF) was calculated as follow;

PF = Mean increment (control group) - Mean increment (test group)

Mean increment (control group)
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Table 20 Prevented fraction (PF) in mean incremental caries between 1,000 ppm

and 500 ppm compare with xylitol group

Prevented fraction 1000 ppm 500 ppm
Increment dmfs (including white lesion) -56% 17%
Increment dmfs (excluding white lesion) -30% 35%
Increment dmft (including white lesion) -50% -6%
Increment dmft (excluding white lesion) 7% 17%

Table 21 Prevented fraction (PF) in mean incremental caries between 1,000 ppm

and 500 ppm compare with xylitol group (excluding the extreme case)

Prevented fraction 1000 ppm 500 ppm
Increment dmfs (including white lesion) -28% 17%
Increment dmfs (excluding white lesion) 15% 35%
Increment dmft (including white lesion) -47% -6%
Increment dmft (excluding white lesion) 11% 12%

4.3.3 Child oral hygiene

At the 12 months follow-up, 56 children (42.7%) had a slight change in
gingival color and slight gingival edema and 85 children (64.9%) had debris present
(debris Score 1-3). The mean gingival index and debris index scores are shown in
Table 21. Oral hygiene status among the three groups does not have statistical

difference (p>0.05).
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Table 22 Means and standard deviations of the gingival index and debris index

by study group at 12 months

Oral hygiene 1000 ppm 500 ppm Xylitol Total p-value’

(n =37) (n=47) (n =47 (n =131)

Gingival index 0.35£0.48  0.36+0.49  0.55£0.50 0.43+0.50  0.725

Debyris index 0.59+0.59  0.74+0.69  1.08+0.77 0.82+0.72  0.185

® Analysis of covariance (ANCOVA)

4.4 Change in child oral health health-related behaviors

Comparing child oral health practices at baseline and after the intervention,
no significant difference was found in person who clean the child’s mouth and
frequency of falling asleep with a bottle (p>0.05) (Table 22). However, the caregivers
improved their child’s tooth brushing practice (97.7%), the frequency of brushing (per
week) was significantly increased after hands-on tooth brushing session (p<0.05).
Nighttime bottle-feeding and snacking between meals were significantly decreased

(p<0.05) after 12 month period.
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Table 23 Comparisons of child's oral health practices at baseline and at 12 mos.

baseline

at 12 month

Factor p-value”
N % N %
Brushing (N=131) (N=131)
yes 7 62.1 128 91.7 <0.001
no ar 37.9 3 23
Frequency of brushing (per week) (N=114) (N=131)
0-2 days / week 38 33.3 0 0 <0.001
3-5 days / week 16 14 16 12.2
6-7 days / week and < 2
20 17.5 34 26
times/day
6-7 days / week and 22 times/day 40 35.1 81 61.8
Person who clean child’s mouth (N=51) (N=130)
Parent 98 79 103 78.6 0.862
Grandparent/Relative 26 21 28 214
Sipping water after milk feeding (N=129) (N=131)
Never 3 23 13 9.9 0.023
Sometimes 69 535 57 435
Every times 57 44.2 61 46.6
Frequency of child fell asleep with bottles (N=131) (N=131)
Never / week 56 a7.9 76 58 0.203
3 times or less / week 16 13.7 11 8.4
4 times or more / week a5 385 a4 33.6
Night-time bottle feeding (N=131) (N=131)
Yes 114 87.0 91 69.5 <0.001
No 17 13.0 a0 30.5
Snacking between meal (per day) (N=126) (N=131)
Never or one time 81 64.3 110 84 <0.001
2 times 36 28.6 8 6.1
3 times or more 9 7.1 13 9.9

‘ Chi-square test or Fisher’s Exact test
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CHAPTER V
DISCUSSION

The present study investigated the caries prevention effect of toothpastes
with different concentrations of fluoride (1000 ppmF, 500 ppmF, or non-fluoride
containing xylitol and triple calcium phosphate) in a sample of 9- to 18-month-old
Thai children over a 12-mo period. Results of the study were discussed and
comments were given as follows:

5.1 Changes of variables

5.1.1 Child caries status

After the implementation, prevalence rate of cavitated lesion in this study
(45.8%) is lower than 7th National Oral Health Survey in 3 year-old children (57%)
[44]. This might be the consequence of the hands-on tooth brushing practice, thus

the primary caregivers had more efficacy in cleaning their child’s teeth.

The results indicated no statistically significant difference among the three
groups in caries increment and caries status (dmfs) at the end of the study. It seems
that anticaries potential among the three types of toothpaste used in this study do
not differ, which is similar to previous studies showing no significant difference in
caries prevention effect between 1000 ppm and 500 ppm fluoride toothpaste [36,
157, 158] and between the 440/500/550 ppmF group and placebo [27]. The

Cochrane review indicated that there was an evidence of a dose response
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relationship in that the prevented fraction (PF) increased as the fluoride
concentration increased from the baseline although this was not always statistically
significant [27]. Lima et al’s study indicated the similar anticaries efficacies of 1100
ppm and 500ppm fluoride toothpaste in 2- to 4-year-old children for caries-inactive
group [36]. Results of two studies in 6-9 months children also indicated no statistical
significant different between 440/500 ppm F and control group [32, 45]. In contrast,
studies on 3-year-old Chinese children reported significant reductions in caries after
using of 1000-1100 ppm F comparing to control group [34, 69, 111]. The
disagreement in results between the Chinese studies and this study may be due to
dissimilar age groups; their studies were done in kindergarten students (3- to 5-year-
old), while this study was conducted in infant and toddler. Moreover, their control
group did not receive oral health education such as test group. This effect may show
significant reductions when compare between two groups. Another study on the
same age group, 9- to 18-month-old Thai children, indicated the significantly lower
caries increment of hands-on tooth brushing program using 500 ppm fluoride
toothpaste group comparing to the non-intervention group [205]. This difference may
be due to the fact that their control group received regular oral health care in public
health service while this comparison group received oral health education with
hands-on tooth brushing practice. The study of Thanakanjanaphakdee and

Triratvorakul ‘s study [205] showed the statistically significant differences of
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incremental caries between test and control group. As the comparison group of this
study received oral health education with hands-on tooth brushing practice, it is
logically that the comparison group will have lower caries increment than the
comparison group without hands-on tooth brushing practice in Thanakanjanaphakdee

and Trairatvorakul‘s study.

The prevented fraction of 1000 ppm F has shown negative value and there is
no evidence of a dose response effect of the prevented fraction increase, it may be

result from children in 1000 ppm group had severe caries more than xylitol groups.

Comparing the prevented fraction (PF) with other studies, the PF of 500 ppm
F in this study (17%) is lower than Thanakanjanaphakdee and Trairatvorakul’s study
[205]. The overall prevented fraction beyond 1 years between 500 ppmF and control
group was substantially reduced (84%) and was statistically significant (p < 0.05)
[205]. It might be the consequence of not providing hands on tooth brushing with
control group. The control group in their study had supervision by health care
personnel defined by the public health department for well-baby clinic which
brushing was taught in model only. However, the prevented fraction of this study is
higher than Vachirarojpisan’s study (8.8%) that used participatory group discussion

[45].
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Although this study found no statistical significant difference in caries
increment, it might not be concluded that fluoride had no caries prevention effect in
infants and toddlers. Potential caries prevention effect of xylitol and triple calcium
phosphate in the comparison group might be the possible explanation for such non-
difference between the three groups. For ethical reasons, the non-fluoride containing
xylitol and triple calcium phosphate toothpastes was used as a comparison group
instead of placebo toothpaste. These may somewhat limit the difference in findings
between the fluoride and non-fluoride groups; this could have been more distinct if
placebo toothpaste was used. Studies revealed that xylitol reduces the growth of MS
and increase pH value [167-170, 173]. It provides a positive effect on the quality of
the oral environment and enhance the remineralization [179]. In addition, findings
indicated the similar incidence rates among the three groups when white lesions
were included, but xylitol group revealed higher incidence rate if white lesions were
excluded. This might be explained by fluoride’s mechanism in impeding caries
progression, and the non-fluoride toothpaste, in this study, contains 5 percent xylitol
which do not reach the therapeutic level (10 percent xylitol or dose of 0.1
g/brushing). Moreover, the efficacy of xylitol in reducing the incidence of caries and
arresting the progression of caries remains unclear [181-183]. Although many studies
indicated that calcium phosphate compounds may help enhance remineralization by

supplying calcium and phosphate in saliva, these studies was observed when used in
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conjunction with the fluoride toothpaste. At present, there is no study of the triple
calcium phosphate without fluoride toothpaste as used in this study, which xylitol

group has only triple calcium phosphate ingredient without fluoride.

Although the result of Analysis of covariance (ANCOVA) showed that there
was no statistically significant difference in dmfs and dmft both excluding and
including white lesions among the three groups, there is some clinical observation
that dmfs in 1000 ppm group is the highest at baseline. This might be explained that
children in 1000 ppm group had severe caries more than other two groups. It might
be due to their father’s occupation which was more stable than other two groups.
Moreover, the children in 1000 ppm group live in the municipality area which can be

exposed to cariogenic foods earlier and more frequent than other two groups.

The extreme case was an 18-month-old child which her dmfs and dmft
including white lesion at baseline were 38 surfaces and 13 teeth, respectively. She
had debris present (score 3). She was frequently fed with bottle, both flavorless and
sweet flavored milk frequently fall asleep with a bottle, frequently consumed
carbohydrate snack and her caregiver started to brush her teeth at the time when
many teeth have erupted. When the extreme case was excluded from the analysis,
xylitol group had higher incremental dmfs excluding white lesion than the other two
fluoride groups. It revealed the same trend with the incidence rate excluding white

lesion. This might be explained that fluoride can impede caries progression when
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comparing to non-fluoride group. However, the dmfs of three groups were not also
statistically different.
5.1.2 Child oral health-related behaviors

At the end of the study, the three groups in this study demonstrated
significantly improved brushing habits comparing to baseline. This result indicates
that oral health education with hands-on tooth brushing practice and home visits
enhanced the oral health care practices of the child’s caregivers. Therefore, the
effect of poor oral hygiene practice did not interfere the results of this study.
Caregivers need to be educated because most infants and toddlers are not
cooperative and may resist tooth brushing. A study [205] evaluating hands-on tooth
brushing using fluoride toothpaste and home visits every 4 months in 9- to 18-month
children found that the caries score of the intervention group was significantly lower
than the control group. They also found that the intervention group had better oral
cleaning behavior; however, other oral health behaviors were not modified in either
group. This study, did not try to change other feeding habits other than brushing that
may have an effect on caries progression. At 12 months, the results showed a higher
percentage of caretakers reported brushing and increased frequency of brushing (per
week). There were decreased nighttime bottle feeding and snacking between meals,
while frequency of the child falling asleep with a bottle did not change. These

changes may be due to the child development and/or the effect of hands-on
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sessions. However, these factors have no contribution to our findings as they were
included in the analysis as covariates and cofactors.
5.2 Implementation of program faced some limitation

This study attempts to fill the gap of knowledge in relation to the use of
fluoride toothpaste in infants and toddlers where dental fluorosis is a particular
concern. However, there were some unexpected limitations on methodological
procedure that might affect the study’s findings. The study was designed to compare
the effectiveness of different fluoride concentrations (1000 ppm F, 500 ppm F, or
non-fluoride containing xylitol and triple calcium phosphate). Firstly, at the follow-up
stage, the researcher could not manage to have the same caregiver answering
questionnaire and participating in every session. In Thai culture, usually the child is
taken care by many caregivers in extended family such as parents, grandparents or
relatives. This might lead to inconsistent responses but it reflected the real Thai
situation. In addition, it was difficult for the examiners to detect non-cavitated caries
in crying infants and toddlers using natural light. Because this study was conducted in
a low socioeconomic group in a small rural area, the generalizability of the results

should be concerned.

Secondly, for ethical reasons, it was necessary to provide the routine tooth
brushing with toothpaste containing fluoride or other substances, which have the

same anticariogenic properties twice a day. Using placebo toothpaste could be
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impossible in this study. Toothpastes for children which were marketed in Thailand
generally were fluoride toothpaste. Some of them were fluoride plus sugar polyol
such as xylitol or sorbitol. Toothpaste with xylitol that was launched generally has
5% xylitol. There is no 10% xylitol in toothpaste for children. The non-fluoride
containing xylitol and triple calcium phosphate toothpastes used as a comparison
group in this study, instead of placebo toothpaste, were marketed for parents who
are concern about fluorosis. Therefore, this study chose toothpaste containing 5%
xylitol plus 2.1% sarcosinate, triple calcium, and phosphate without fluoride (Pureen,
U.S. Summit company, USA) as a comparison group. This toothpaste was the best

non-fluoride toothpaste available in the market at that time.

Thirdly, limitation of this study, the subjects who were grouped into three
cluster based on village areas to eliminate the risk of toothpaste contamination
among subjects in the nearby village. This population might be some differences of
group characteristics. Children in some group lived in sub district municipality and
they can be exposed to cariogenic foods earlier and more frequently than other

group. However, this limitation can be adjusted by statistical analysis.

Lastly, the overall dropout rate after 1 year was 28.4% which was much lower
than the expected rate of 50% used in sample size calculation. Although a short
follow up period (12 mo) was used in the present study, 12 months period was

adequate to detect change in incremental dmf rate in primary teeth. By reviewing
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the previous studies in Thai toddlers living in rural areas where general population
were considered high risk group, they found change in caries lesion for very young
children [7, 45, 205]. Therefore, the present study decided to apply the 12 months
follow up period. However, further studies with longer periods of follow up, would

yield a more concrete result.

Moreover, calculation of the use of fluoride toothpastes and ingestion of
toothpastes should be determined for each child in further study. It may be a
question whether the total amount of fluoride ingested by children in each group is

equal or not.
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CHAPTER VI
CONCLUSION

6.1 Summary of the study

A clustered randomized, double blind field experimental study was
conducted to evaluate the effectiveness of different concentrations of fluoride
toothpaste in preventing ECC in a group of Thai infants and toddlers comparing to

non-fluoride containing xylitol toothpaste.

The primary caregivers were divided into one comparison and two
experimental groups. The experimental groups received different concentrations of
fluoride toothpaste (1000 ppm F and 500 ppm F) and the comparison group received
non-fluoridated toothpaste with xylitol and triple calcium phosphate for their child
tooth brushing. Both experimental and comparison groups received oral health

education with hands-on tooth brushing practice for ECC prevention.

The study population was the primary caregiver whose child lived in 13
villages of U-thong sub district, U-thong district, Supanburi province. Thirteen villages
were clustered into three clusters for avoiding the contamination of sharing
toothpaste. Three toothpastes were randomly assigned to each group by drawing
lots in white opaque sealed envelope. Individuals who satisfied the inclusion criteria
were enrolled in the study. They were excluded if they planned to move out from

the area within a year and/or who had a limited ability to read Thai and/or did not
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use the assigned toothpaste and/or brushing their children’s teeth less than 3 times

a week.

This study consisted of 2 parts: 1) preparation for implementation and 2)
implementation of intervention. Details are as follows: 1) Getting approval for
implementation from the Ethical Committee, developing the research instruments,
and seeking for the setting. 2) Preparatory procedures for implementing the program
included Village Health Volunteers (VHVs) meeting and tooth brushing technique
training and developing practice guidelines for program implementation. 3) Children
underwent an oral examination and their caregivers received a questionnaire-guided
interview at baseline and at 12 month. 4) The caregiver received oral health
education and hands-on tooth brushing practices. The hands-on tooth brushing
practice was assisted by VHVs and reinforced for the second and third visits. Content
of oral health education emphasized the correlation between growth and
development and ECC, the identification of plaque, white lesions progressing into
cavitated lesions. They were informed that white lesions could be reversed by
brushing with F toothpaste. Brushing kits consisting of a small-size toothbrush, the
blinded respective toothpaste for each group, a clean cloth to wipe out toothpaste
foam, a plastic cup, a small basket, a round ended slant straw for plaque checking,
and a leaflet on the method of tooth brushing were delivered to each caregiver. No

other behavior modification education was provided.
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Data were collected at beginning of the study (baseline) and 12 months after
enrolling to the study through individual clinical oral examination and interview. Data

were collected from May 2013 to May 2014.

In summary, the results indicated that there were no statistically significant
difference in caries increments using 1000 ppm, 500 ppm and non-F (xylitol with
triple calcium phosphate) toothpaste in infants and toddlers. The incremental dmfs
both including and excluding white lesions were 7.30+11.54, 3.87+6.02 and 4.68+6.89
for including white lesion and 4.78+12.03, 2.40+4.00, 3.68+7.27 for excluding white
lesion in 1000 ppm, 500 ppm and xylitol, respectively. The results of the
questionnaires showed no significant difference in the oral health habits of the
children between the three groups at baseline or after 12 months. Comparing the
oral health habits before and after the intervention, no significant difference was
found in the habit of the child falling asleep with a bottle (p>0.05). However,
nighttime bottle-feeding and snacking between meals were significantly decreased
(p<0.05) after 12 months. The caregivers in each group improved their child’s tooth
brushing, the frequency of brushing (per week) was significantly increased after
hands-on tooth brushing session (p<0.05).

6.2 Implication
Firstly, the implication of this study relates to the concern of fluorosis if high-

dose F toothpaste is used in infants and toddlers age group. The results from this
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study suggest that 500 ppm fluoride toothpastes could be the alternative toothpaste
in infants and toddlers whose parents are concerned about fluorosis because there is
no statistically significant difference between 500 and 1000 ppm in caries prevention
effect. Xylitol toothpaste has a tendency for cavitated lesion to be observed and its

cost is higher than other two groups. Therefore, xylitol is not an alternative choice.

Secondly, involving the caregivers in regular oral health education programs
with hands-on tooth brushing practice and supervised daily tooth brushing improved
the children’s oral hygiene and caries increment. Caregivers need to be educated
because most infants and toddlers are not cooperative and may resist tooth

brushins.
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APPENDIX A
PRACTICE GUIDELINE FOR ECC PREVENTION

This practice guideline aimed to inform professionals to perform the same
procedure throughout the study. The practice guideline consists of 3 different parts

as follow:

Part I: At Month 0

Prior to meet the dentist, the primary caregiver will be approached for their
participation in this study by the researcher or the research assistant. Oral
explanation of the research purpose will be given, confidentiality of their responses
assure by reporting findings as aggregates or themes. Questionnaire-guided interview

will be performed prior to these following steps.

1. To create good dentist-patient relationship, dentist will make good greeting
by asking general condition of the child and the primary caregiver.

2. To acquire child dental caries status, the children oral status will be
examined by the dentist in knee-to-knee position under natural light.

3. To acquire inter- and intra-examiner reliability assessment, using 20 subjects
presenting with carious lesion covering all categories will be conducted.

4. The primary caregivers of every child will be trained on tooth brushing

technique to assure the quality of their tooth brushing. Tooth brushing
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training will include demonstration of tooth brushing technique by dental
personnel and the returned demonstration on their child’s teeth will be
performed by the caregivers. Then, caregivers will be instructed in assessing
the tooth brushing quality by evaluating of the plaque accumulation on

upper anterior teeth.

5. At the end of visit, brushing kit will be given to each primary caregiver.

Part Il: At Month 4 and Month 8

1.

After general greeting, primary caregivers will be asked about frequency of
child’s tooth brushing. If the frequency of tooth brushing is less than 3 days per

week, that sample will be excluded from study.

2. The dentist will evaluate plaque accumulation on child’s upper anterior teeth

to assess the quality of tooth brushing and primary caregivers will obtain

encouragement for cleanliness of tooth.

The dentist will examine cavitated caries on child’s tooth to be referred for

treatment.

Primary caregivers demonstrate tooth brushing with their children, followed by

dentist’s feedback and discussion on tooth brushing exercise for each case.

At the end of visit, another toothbrush will be given to each primary caregiver

again.
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Part Ill: At Month 12

1. Questionnaire-guided interview will be performed again by primary caregivers
on their feeding and child’s oral cleaning practices after program
implementation for evaluating and changing of these behaviors.

2. To create good dentist-patient relationship, dentist will make good greetings
by asking the general condition of the child and the primary caregiver.

3. The child’s oral examination will be performed by dentist to obtain the child’s

dental caries status and the child’s oral hygiene status.
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APPENDIX B
QUESTIONNAIRES FOR THE PRIMARY CAREGIVERS (ENGLISH)

Questionnaire guided interview for the primary caregiver (1st visit)

Section 1: Baseline variables
Please fill in the blank or check ¥~ the box with the most appropriate answer.

1. Primary caregiver’s name and ast NamMe.......ccvvieerniinceeeee e

2. House NO....cocovviicine. Village No.............. Sub-district. ..o
District...U-Thong............... Province.....Suphan Buri.... Tel.NO. ..o

3. Gender Male [] Female []

4. Al years

5. Relationship to the child

Parent || Grandparent []
Uncle/aunt L] other (please specify)........ccc.......
6. Previous experience in child’s rearing Yes [ No [

7. Child’s NAME AN LaST NAMIE ...t aeaes

8. Child’s gender Male [ ] Fernale []
9. Child’s age...cccooovuviruenee. months
10. Birthdate.......... month ..o, Year............

11. Child’s birth order......cccceeevevieiiinns
12. Chronic/Illness history
No L] Yes L] (please SPeCify)....cmrnernerierinn.

Don’t know/ don’t remember D

13. Medication
No L] Yes L] (please SPeCify).....rnrneincineeinne.

Don’t know/ don’t remember D
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14. Who usually takes care of your child/children at home? (More than 1 answer)

Mother L Father ] Grandparent []

Uncle/aunt [ other (please SPeCify)......ccovmrreinirerennenn.
15. Mother’s occupation

Stay-at-home moml Civil servant L] Employees []

Business owner || Merchant [] Agriculturist/ gardener []

Factory workers [] other L] (please specify)....ccceeieieene.
16. Father’s occupation

Stay-at-home moml Civil servant L] Employees []

Business owner || Merchant [] Agriculturist/ eardener []

Factory workers ] other L] (please specify).....ceeieieeene.
17. Marital status

Married [] Separated [] SingLeD DivorcedL ]
18. Highest level of education

Less than sixth grade ] Sixth grade []

High school/ Vocational school [] Bachelor degree or higherD
19. Family income per month (Total income of father and mother)

Less than 10,000 Baht [] 10,000 -15,000 Baht L]

15,001 -30,000 Baht L] More than 30,000 Baht L]

Section 2: Child’s oral health care practice

1.1 Commencement of cleaning child’s mouth (More than 1 answer)
Wiping child’s mouth before tooth eruption []
Wiping child’s mouth during tooth eruption []
Brushing child’s teeth during first tooth eruption []

Brushing child’s teeth when many tooth eruption or complete eruptionD

Don’t know/ don’t remember L] No cleaningD (Go to Number 2)
1.2 Method for cleaning child’s mouth (More than 1 answer)
Wipe child’s teeth with clean cloth [] Rub child’s teeth with finger []
Rinse L1 Tooth brushing [] other (please specify).......c.........

1.3 Frequency of child’s tooth brushing (per week)
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Less than 1 day/week [] 1-2 day/week []
3-5 day/week [] Everyday []
1.4 Frequency of child’s tooth brushing (per day)
Not every day [] Once a day []
Twice a day [] More than twice a day []

1.5 Time of the day in which child’s tooth brushing was performed (More than 1

answer)

After waking up in the morningD After morning meall]

After evening meal ] After every meall ]

Before going to bed] other (please specify)..................
1.6 Usually, who clean child’s mouth?

Mother L] Father [] Grandparent []
Uncle/aunt | other (please sPeCify).......ccovrirrrriniirriennann.

1.7 Amount of toothpaste for tooth brushing

No toothpasteD

Smaller than a green pea []

The size was that a green pea D

L]
Half of a toothbrush D |

As long as a toothbrushl_] L

1.8 Type of toothpaste for your child
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Toothpaste for children L (please specify)..................
Toothpaste for adult [ (please specify).................
2. Does the child receive fluoride tablet?
Neverl ] Less than 3 day/week []
3-5 day/week [] EverydayD
3. The water that the child drink regularly
Bottled water || (please specify brands)........ccccocveuennee
Water contains in a gallon [] (please specify brands)........ccccveunenee.
Rain water ] Tap water L] other (please specify).....ccneneneneinns
4. Type of milk feeding (More than 1 answer)
Breast feeding [] (o to Number 5)
Breast milk in bottle L] (Go to Number 5)
UHT pasteurized milk (flavorless) [ (Go to Number 7)
UHT pasteurized milk (sweetened) [ (o to Number 6)

Powdered milk (flavorless) D (Go to Number 7)

Powdered milk (sweetened) D (Go to Number 6)
Sweetened condensed milk D (Go to Number 6)
Stop to drink milk L] when........ months

5. Frequency of breast feeding (per day)
No breast feeding [] Less than 3 times/day []

3-5 times/day [] 6-8 times/day []
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More than 8 times/day [] other (please Specify).......ceerrnrnrnrneeneen.

6. Frequency of UHT pasteurized milk/powdered milk (sweet flavored) (per day)
No drinking [] Less than 3 times/day []
3-5 times/day [] 6-8 times/day []

More than 8 times/day L] other (please SPECify)......cccrneierireins
7. Frequency of UHT pasteurized milk/powdered milk (flavorless) (per day)

No drinking [] Less than 3 times/day []

3-5 times/day [] 6-8 times/day []

More than 8 times/day [] other (please SPECify)......ccvrneierireines
8. Does the child sip water after milk feeding?

Never D Sometimes D Every times D

9. Frequency of child falling asleep with bottles/at the breast in 1 month ago
Never [] Less than 4 times/week [] 4-6 times/week []
Every day [] other (please sPeCify).....ccccoorrvrirrrninrinen.

10.In 1 month ago, does the child wake up to drink milk at night?
No [] ves L frequency of nighttime feeding................ times

11. Do you fill sweet substances e.g. sugar, honey in bottle of milk?
No D Yes D (please specify type and tiMme).......ccceevvviveieinaee.

12. In addition to milk, does the child get juice/soft drink/sweet liquid with sweet

taste from sucking on the bottle?

No [] ves [ (please specify type and tiMme)......ccccevvveueririeinncn.
13. Starting time to eat rice, bread, noodle (Please identify............ years............. months)
14. Frequency of snacking between meals

Never [ ] Once a day [] Twice a day []
3 times/day [] More than 3 times/day []

15. Type of snack between meals (More than 1 answer)



154

No snack ] Cake/cookies/bread [] Packaging snack/crisps/crackersD
voeurt!] Toffee/candy [] Soft drink []

Other (please specify)......ccunrrrerrininns
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APPENDIX C
QUESTIONNAIRES FOR THE PRIMARY CAREGIVERS (THAI)

v

wuusaun dmnsudauanan

UUEBUDNILAUN e

Yo

9718780A5 1A UNTIUAITUNRY N5V ve A AsE a9y TN 1598 )0eN 7T

POULUUABULILY

[
1

a v T
#79Unil : TQ%@WUE’]U

20. V8 — WIHANR HRUAVIANoooreerriseeeerrsemireseseesssssesssssssssssesessssssse s seseeeen
21 U THAUT e I LT OO
BN §NDY FINIA ANTIUUT  LUBTINTANT oo
22. LN we L] N []
PE I a1 IS v
24. AENTUSAULAN
vio usl [ { g/ e [
a9 1 ¢ o0 [ 39 AUIATZY).coovre
25, vinpefiusraunsallun1sifesindniienues Tyl Laile
o &
B Va1 T OSSO
27. INAYDLLAN e L v L]
28. DVVOUAN .o WHou
a A o oa d =
29 AR TUN. oo MO U
% A @
30, WANTUGNAUT oo YDIATOUAT?

wa <@ 1 g" [ I3
31. U5230N15L9UUI8LI DS IUDIAN

Taidl R TR

laig/anlallal



156
A a v & °
32. e1anbesuludsean
Laidl R T
laig/alallal

ﬁ' <3 1Y v [ d‘ o ' A ¥ ! ¥
33. Wawneg U fquaiininniigaluaseuaiivesiwpelas  (meulduinnii 1 o)
Y Y Y I
wil] wio [ { gvm e L]

aihther U DU TUTATEY v

34, DIYNVDINITAN

& o v 1y D 9 o a a |:|
desgnuazyiuduegnti SUT¥NS/3FIEAR

fuihe Fwesgsia L éane L yivils e L
gnialsaanul ] 3u L QUs0580) o

35. 91TNVDIUA

Aesgnuagyhautuegitiu L Suswms/sgiemna L1 Sudhe [
eagsia L e L vu/vilsvinanu L andng
Tssanul] Ful] AUIRTY) o

36. ANMUNINAUTAVDIUAN-UITAN

ussauegieiu [ usaauneniueg [ nei
wihe [

37. SEAUMIANWIGIEAVRIYINY
i U.6 L] U6 [
fseudnu/oddnu L U393 viseganin L]

38. elPraLAoUYRIATEUATT (S18lAvBINDLAZRIYDIANTIUL)

198N 10,000 UM D 10,000 -15,000 um [I

15,001 -30,000 v L] 30,000 U 4wl [



157

daufl 2 : N1IPUARUNINYBIUINVDHAN

1.1 Musuyimuazaiateslnwaziuvawandlals maulduinnin 1 Awou)

Sudaesnnoudiudy [ Sudadesnniiefusuty [
Sunuseitudiofusuaul Sunuseiiudiefutunanedvsetuasul |
laig/dnlaller L lailgin L] @ailuvinde 2)

1.2 A8vhanuazeiailuin (maulduinnin 1 Anav)

Tithazornyurindnity L Wig Ll Widndoudn L
Tuusedituud s AU (UIATEY). oo

1.3 Anuntuniswlssitulian GUan)
Teunirduavias 1 3u [ fawiay 1-2 Jul ]
Fenviag 3-5 Jull wsayntu L

1.4 anudlunisuuseituladn (Yu)

Uetufivh unetudladlgyi L Suay 1 psa L
Suay 2 psa L 1NN Fuag 2 adal

1.5 el ssitulign (maulduinnin 1 Amau)

wdsduneuluneudh L w§osih L wsemsidu L
nnasmdsemns L rowdou L] Suq (U098

1.6 lngundlasiunuuusailuvserinauazerngesunlaien
wil ] vio [ { g/ e [
athther U duq L (W)

1.7 Ysunaenanuilalunisuussitulman

Tyl glgengity [



158

< ! & & |:|
VUIRLANAINNANDILVY

yuawinudadndeal ] |

A auUsadiiul] gnawviuuseditul] (][]
1.8 gilaen@iunlduussliman
= o U [ |:|
e ARUAMTUANL QUTATEY).orrr e
=) ] [ [l D

@ARUAMTULINEY L] QUIATEY). e
2. wnaglasugnimsesuinngeslsivialy

laivae L tounin damiay3 Tu L]

Fenviag 3-5 Fu L nnu [
3.unasiniinauduuszan

hussguan U 8% thussyduunaaou/d [

31710 vl sz [ Fuql] U)o

4 Jaqtuanvesiuiuunesls (meulduinnit 1 Aeeu)
vuugdanndn L @ailuvinge 5) vuualldvnl ] @ailuvinge 5)

wunaes UHT vinde L] @ailuvinde 7) wunges UHT wiavinu U (G
TUvinte 6)

uinawusTylunszdessiindall @aluide 7)
uimanussglunsgtossiavul] @aluihde 6)
unduvmunauihL @aluside 6) anfuuy L ey \Wiau

5. Anudnvinulme AU dadu



159

Tafl@Auunusiugs [ Teuninuas 3 ase [ Suay 3-5 A% L]
Suay 6-8 asal ] 1nni Suazs asal uql] (sm
EE50) U

6. AMUANVNUIAANALULYIA/ULNEDT SAIY FaTu

Tailgaul] teuniriuas 3 ass L Supz 3-5 ss [
Suay 6-8 Ae [ 1nn Suazs asal uql] (sm
EEA0) N

7. anuanviulmAn AuuLYIn/ULNaad Sd3n Aoty

Tailenu Teuninuay 3 ase [ Suay 3-5 ase L]
Suay 6-8 a5al ] wnnd Juars asall uql] (sn
EEA0) U

8. yulidniu/Mutin ndsannauuunselal

Taitpe [ unnds [ Vlﬂﬂ%’jﬂ []

9. Tu 1 Weudk uufnrdUAIvIAUL/ UL ol Ussualuy
1igt [] Teunin dawiar d ase L duaviay 4-6 ass [
iy [ Bug] CUIATEY.

10. Tu 1 PpUNNILNANAUT LN ALLLADUNAN AU B L]

15l ] 1o [ Tneiuanfuneunatsdu s1ue...... A3
[l a v ] goj goj t:’!( A & = I
10. yhudnasiauvu 1w diaa die aduuaniinganviavield

il 19 L] (usnseyvdia)..ooo ] Lng gAY INIR Y e

[ 1%
a o w o

11. yannuuvulAANtesU 1nalsl TaYafu indnau W1 vse vauvalniisannuld

Tununlanganiely

il 1o L Qusaseyudin)..oo Lo ok R Tie o



160

13, MulAfnAUIUNTE N0 1M SURsLA LAY

1ailalsr [ Juay 1 A% ] Tuay 2 s ]
Juay 3 A% L] 1NN Yuay 3 asa [

14 yuunvulmdnmusenIiaurunsiale aulduinnit 1 Amou)

lailvvnues U susdn/anf/audsdul]  suungunseuguaustinseul]
gnnna/dienil L] unseloAsnll 1hémay L]

duq L (Usmsgyvdia).o



APPENDIX D
ECC RECORDING FORM AND ORAL HYGIENE RECORDING FORM
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1 [ ] Score 1 0 |No debrs or stain present
OHI Plagues Index 1 [Soft debrs covering not more than one third of the
Labial Lingual  |Sum | Mumiber | Index tooth surface, or presence of extrinsic stains without
Bt |Am Lt |RE |An |LE other debrs regardiess of surface area covered
u 2 Soft debris covering more than one thid, but not
more than beo thirds, of the exposed tooth surface
L 3 |Soft debre coverng mare than bwo thirds of the
exposed tooth surface

161



162

APPENDIX E
DMFS INDEX

The decayed, missing and filled caries surfaces (dmfs) index is used to
describe the amount of dental decay in children per tooth surface. The index
includes an individual number of surfaces with decayed, missing and filled primary
teeth to quantify his amount of surface with dental decay. Molars and premolars are
considered having 5 surfaces, front teeth 4 surfaces. Again, a surface with both caries
and filling is scored as d. Maximum value for dmfs comes to 128 for 28 teeth.

Criteria for classifying dental caries per surface are as follow:

U = Unerupted tooth; tooth is not erupted at all, or erupted less than %2 of
the tooth surface in anterior teeth, or the buccal contour is not visible in posterior
teeth.

S = Sound tooth; normal enamel surface and no restoration.

dl= Initial caries/non cavitated caries; the lesion demonstrates whitish
opaque or brown stain on pit and fissure surface without micro-cavity and no soften

floor/wall.

d2 = Cavitated caries; the lesion certainly catches the probe with cavity and
softened floor/wall of undermined enamel, and include a deep lesion with probable

pulpal involvement.
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f = Filled surface without evidence of secondary caries.

m = Missing teeth due to caries.

5 = Missing teeth due to another reason

6 = Sealant teeth

9 = Not recorded



APPENDIX F
DEBRIS INDEX

The debris index, one part of the Oral Hygiene index, measures the amount
of plague on tooth surfaces (Moslehzadeh, n.d.). This Index is in turn based on 12
numerical determinations representing the amount of debris found on the buccal
and lingual surfaces of each of three segments of each dental arch (anterior teeth,
left and right posterior teeth). The maxillary and the mandibular arches are each
composed of three segments. Each segment is examined for debris. From each
segment, one tooth is used for calculating the individual index, for that particular
segment. The tooth used for the calculation must have the greatest area covered by

debris.

Criteria for classifying debris are as follow: (Figure I)

0 = No debris or stains present

1 = Soft debris covering not more than one third of the tooth surface, or

presence of extrinsic stains without other debris regardless of surface area covered.

2 = Soft debris covering more than one third, but not more than two thirds,

of the exposed tooth surface.

3 = Soft debris covering more than two thirds of the exposed tooth surface.

After the scores for debris are recorded, the Index values are calculated. For each

individual, the debris scores are totaled and divided by the number of surfaces
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scored. At least two of the six possible surfaces must have been examined for an

individual score to be calculated.

plaque 3 2 1 0

Figure 11 Criteria for classifying debris
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APPENDIX G
GINGIVITIS INDEX

The Gingival Index (Loe and Silness,1963) was created for the assessment of

the gingival condition and records qualitative changes in the gingiva. The criteria are:

0 = Normal gingival

1 = Mild inflammation to slight change in color and slight edema

Score=0 Score=1

Figure 12 Criteria for classifying gingivitis
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APPENDIX H
CONSENT FORM
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APPENDIX |
ETHICAL APPROVAL FORM

No. 049/2013

Study Protocol and Consent Form Approval

The Human Research Ethics Committee of the Faculty of Dentistry,

Chulalongkorn University, Bangkok, Thailand has approved the following study to be

carried out according to the protocol and patient/participant information sheet dated

and/or amended as follows in compliance with the ICH/GCP.

Study Title

Study Code

Study Center
Principle Investigator
Protocol Date

Date of Approval
Date of Expiration

: Caries prevention effect of various concentrations of fluoride

toothpaste in 9-18 month old children

: HREC-DCU 2013-018

: Chulalongkorn University

: Dr. Palinee Detsomboonrat
: March 15, 2013

: May 14, 2013

: May 13, 2015

(Associate Professor Dr. Veera Lertchirakarn)
Chairman of Ethics Committee

(Assistant Professor Dr. Kanokporn Bhalang)
Associate Dean for Research

*A list of the Ethics Committee members (names and positions) present at the Ethics Committee meeting
on the date of approval of this study has been attached (upon requested). This Study Protocol Approval
Form will be forwarded to the Principal Investigator.

Approval is granted subject to the following conditions: (see back of the approval)
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