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Abstract: Aim: Early Childhood Caries is a worldwide and a highly prevalent disease which needs prevention, intervention and
treatment accordingly. Prevention of Early Childhood Caries is a challenging task for parents, care givers, dental care fraternity. The
pathognomic feature of ECC is that it has a typical etiologic factors and even typical progressing pattern which makes it easy to
intercept, treat and eventually prevent it. If left untreated, it may lead to consequences including malnourishment and anemia due to
difficulty in consuming food, speech problems, and malocclusion due to early loss of teeth. It spreads to the other teeth and also to the
permanent dentition. Apart from these, psychological problems results from mocking and peer pressure as the child is cornered and
sidelined. Since many parents are not aware of the causes of Early Childhood Caries they follow a routine, such as feeding the baby
with sweets, letting baby sleep with feeding bottle overnight not cleaning gum pads sufficiently which eventually leads to caries. There is
lack of knowledge among parents on oral hygiene maintenance and aids available. There is a need for the education of the parents on
preventive measures available to prevent Early Childhood Caries. Hence, the present study aims at evaluating the effectiveness of xylitol
oral wipes in prevention of early childhood caries among high caries risk toddlers. Method: In this randomized control trial, 20 high
caries risk children of age 18 to 36 months according to AAPD caries risk assessment tool 2014 and inclusion criteria are selected for
the study. Parents were explained about the risks of ECC and educated on the different oral hygiene methods available. Stimulated
saliva was collected in container for checking the SM count and pH of saliva at baseline. The study samples were randomly assigned to
one of the 3 group. Group | - received normal oral wipe (after having lunch and night before sleeping) with fluoridated toothpaste
(morning), and group Il received xylitol oral wipes (after having lunch and night before sleeping) with non fluoridated xylitol
containing toothpaste (morning). Each parent was asked to use the intervention for 30days. After which salivary sample were collected
to check for salivary SM count and salivary pH. Results: Group received xylitol oral wipe +xylitol toothpaste showed maximum
reduction in SM count in saliva and increase in pH of saliva in comparison with control group. Conclusion: Xylitol oral wipes are good
alternative to conventional non - xylitol oral wipes for cleaning gum pads in high caries risk toddlers, combined with fluoridated
toothpaste is also a better preventive strategy to prevent ECC.

teeth. It spreads to the other teeth and also to the permanent
dentition. Apart from these, psychological problems results
from mocking and peer pressure as the child is cornered and

1. Introduction

Dental caries is a multifactorial infectious disease infecting

all population worldwide. ECC is defined 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 under the age of six.!

Known by several other names like baby bottle tooth decay
syndrome/Maternally Derived Streptococcal Mutans Disease
/Nursing bottle caries/ Nursing bottle syndrome/ night bottle
mouth/ nocturnal bottle caries etc. According to the analysis
done in 2019, studies revealed the overall prevalence of
Early Childhood Caries in India to be 49.6%.2 In rural
regions of India - 40.6% among Oto 3 year old children, of
whom 50.3% had non - cavitated surfaces and 49.7% had
cavitated surfaces.3Early Childhood Caries is a worldwide
and a highly prevalent disease which needs prevention,
intervention and treatment accordingly.

The pathognomic feature is that it has a typical etiologic
factors and even typical progressing pattern which makes it
easy to intercept, treat and eventually prevent it. If left
untreated, it may lead to consequences including
malnourishment and anemia due to difficulty in consuming
food, speech problems, and malocclusion due to early loss of

sidelined. Since many parents are not aware of the causes of
Early Childhood Caries, they follow routine, such as feeding
the baby with sweets, letting baby sleep with feeding bottle
overnight which eventually leads to caries.

The American Academy of Pediatric Dentistry recognizes
the benefits of caries preventive strategies involving sugar
substitutes, particularly xylitol, on the oral health of infants,
children, adolescents, and persons with special health care
needs.l According to AAPD, xylitol reduces the levels of
Streptococcus mutans both in the plaque and saliva. Xylitol
impairs the glycolysis in Streptococcus mutans, resulting in
its energy cycle being ineffectual and leading to cell death.

Development of dental caries is the result of the interaction
between cariogenic microflora, a diet rich in fermentable
carbohydrates and host factors (including saliva secretion
rate and buffering capacity) over time.”

Mutans streptococci  (MS), particularly Streptococcus
mutans and Streptococcus sobrinus are the major causative
bacteria in human tooth decay. Most of the children acquire
these bacteria from their mothers by saliva contacts during
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the emergence of the primary teeth at the age of 6 - 30
months *~°. The initial establishment of MS cannot happen
before the eruption of the first teeth, because tooth surfaces
are needed as the habitat for the bacteria.*

Children whose mothers are the primary caretaker during the
first 2 years of life are found to have more MS than children
with caretakers. Colonization of infant’s oral cavity can
occur through Vertical Transmission - mainly from mother
to infant or Horizontal Transmission - from siblings of
similar age and children in a day care center.’

First window of infectivity occurs at 6 months of age after
eruption of first primary tooth and second window of
infectivity occurs at 6 years of age after eruption of first
permanent tooth.

Xylitol has properties that reduce levels of mutans
streptococci (MS) in the plaque and saliva. Xylitol disrupts
the energy production processes of MS leading to a futile
energy consumption cycle and cell death. It cannot be
fermented by plaque bacteria. Xylitol also penetrates into the
bacterial cytoplasm and accumulates as xylitol 5 -
phosphate, which impairs the glycolysis and adenosine
triphosphate  production and results in cell growth
inhibition.*

For the maximum prevention of dental caries, 7 - 20 g/day of
xylitol is given, divided into several doses in candies or
chewing gum. The best time to use xylitol is immediately
after eating and clearing the mouth by swishing with water."

In contrast to other sweetener, it is not a substrate for the
majority of bacteria existing in the oral cavity but a passive
substitute for cariogenic sugars. It manifests anti - carious
action principally against Streptococcus mutans.*

Hence there is need to assess and evaluate the effectiveness
of xylitol oral wipes in prevention of Early Childhood
Caries.

Aim of the study

The aim of the present study is to evaluate the effectiveness
of xylitol oral wipes in prevention of early childhood caries
among high caries risk toddlers

Objectives of the study

e To assess streptococcus mutans count and pH among the
included participants at baseline of three groups.

e To evaluate the effect of oral wipes with fluoridated
toothpaste on high caries risk toddlers.

e To evaluate the effect of xylitol wipes with non -
fluoridated xylitol containing toothpaste on high caries
risk toddlers.

e To record the included parameters at the end of the study
for three groups.

e To conduct inter - group comparison.

2. Results

This study is a randomised control trial that evaluates
efficacy of xylitol oral wipes in reduction of caries in high
caries risk toddlers. Data was collected and processed using

Excel. The statistical tests used for the analysis of the result
were ANOVA test. A total of 20 samples have been taken
for the study with age group of 18 to 36 months were
randomly divided into three group using simple random
sampling.4 (40%) males and 6 (60%) female in group 1, and
6 (60%) male and 4 (40%) females in group 2participated in
the study. (Graph 1, 2)

Group 1

mMATE
mFEMALE

Graph 1: Distribution of Gender - groupl

Group 2

mMATLE
mFEMATE

Graph 2: Distribution of Gender — group

Parameters Group 1 Group 2 P value
Gender
Males 40% 60% -
Females 60% 40%
ph 6.72+0.31 6.65 +0.26 0.85
S.MUANS | g800 46324 | 96000 +12649 | 0.864
count in CFU
P < 0.05 is considered as statistically significant
Parameters Group 1 Group 2 P value
Ph 6.64+ 0.24 6.84+0.12 0.00272
S. MUtaNs | 4600+ 13498 | 68500 +12920 |0.00000000955
count in CFU

P < 0.05 is considered as statistically significant

Table 3: Intra group Assessment of Ph before and after the
duration of intervention between the 3 groups — using paired

t test
Parameters Before After P value
Phingroupl | 6.72+0.31 | 6.64+0.24 | 0.532
Phingroup 2 | 6.65+0.26 | 6.84 +0.12 | 0.0575

P < 0.05 is considered as statistically significant

Table 4: Intra group Assessment of S. mutans before and
after the duration of intervention between the 3 groups —
using paired t test

Before

After P value
S. mutans in group 1| 98000+ 6324 | 94000+ 13498| 0.407
S. mutans in group 2| 96000 £12649| 68500+ 12920| 0.00014
P < 0.05 is considered as statistically significant

Parameters
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Interpretation: Xylitol oral wipes combined with
fluoridated toothpaste showed significant increase in pH of
saliva followed by xylitol oral wipes in combination with
xylitol containing non - fluoridated toothpaste with least
increase in group 1 normal oral wipes and fluoridated
toothpaste.

3. Discussion

Children with ECC have a threefold increased risk of
developing tooth decay in their permanent teeth compared to
children without ECC.2% The quality of life associated to
oral health is negatively impacted by childhood tooth decay,
although this is addressed by dental care. Any indication of
smooth - surface caries in children younger than 3 years old
indicates severe ECC.7

ECC is a multifactorial disease, bacteria being one of the
factor important in causing it, if this factor is removed
prevention of ECC is not a task. Prevention is most
important because it destroys not only oral health but also
effects the general health, children might suffer from
malnutrition, developing malocclusion, mocking and peer
pressure also psychological trauma.

Prevention of such condition is must and also we have
various effective measures available in market. One among
such measures is AAPD approved sugar substitute - xylitol.
Xylitol is a naturally occurring 5 - carbon sugar polyol
currently approved for use in foods, pharmaceuticals, and
oral health products in more than 35 countries. Xylitol was
approved by the Food and Drug Administration as a dietary
food additive in 1963 and has been used widely in the
general market since the mid 1970s. Xylitol has properties
that reduce levels of mutans streptococci (MS) in the plaque
and saliva. Xylitol disrupts the energy production processes
of MS leading to a futile energy consumption cycle and cell
death.8 Further, consumers of clinically effective levels of
xylitol show MS strains with reduced adhesion to the teeth
and other reduced virulence properties such as less acid
production.® 3

This study compared the efficacy of xylitol oral wipes in
combination xylitol containing non - fluoridated toothpaste/
fluoridated toothpaste with normal oral wipes with
fluoridated toothpaste in reduction of SM count in saliva and
its effect on pH of saliva. pH strips form GC buffer kit was
used to check the pH of the saliva and salivary SM count
was estimated using Kirby—Bauer test, at baseline and after
30days of intervention.

30 toddlers of mean age 4.5years of which 15were girls and
15were boys considered as high caries risk under AAPD
caries risk assessment tool 2014 were included in the study.
Toddlers were randomly divided to 3 different groups to
receive interventions, normal oral wipes with fluoridated
toothpaste, xylitol oral wipe with xyltiol toothpaste and
xyltio wipes with fluoridated toothpaste respectively.

Socio - demographicaly all participants hailed from in and
around of dakshin kannada district, Karnataka. Mother is a
important pillar in the family and is usually considered the
cornerstone of any family. Mother's age, level of education,

employment, anxiety levels, knowledge on oral health and
her oral health status has a affect on child's teeth and attitude
on oral health. % Positive oral health - related attitudes of
Mothers will lead to better oral hygeine habits in children.
Furthermore, it was detected that mother's attitude towords
dentistry may influence their child's dental health and
attendance and such relation was confirmed by other reports
on child oral health behaviour in other countries. % Studies
by Kiwanuka et al. # and Mascarenhas et al. 2* suggested
the influence of maternal educational on the dental health of
their children. Children of the mothers with higher
educational qualification, reported to have better dental
health. Sharma et al showed a strong relationship between
the DMFT score of children and their mother's education.
Caries was found to be higher in children of mothers with
low educational level. # this study included children from
lower educational background hence, there was less
awearness and knowledge on preventive strategies for
prevention of ECC. Role of mothers’ educational level on
the oral health of the child is an important factor to be
considered.

Parental education improves awareness and understanding of
health related issues and better the dental health practices of
the child. Parents with a positive dental attitude and better
dental knowledge will probably help their children develop
better dental health habits. Thus, it is of great importance to
involve the parents in dental health promotion programs. %

In this study, they were instructed to use normal wipes and
xylitl oral wipes twice daily post meals in afternoon and
before bed and toothpaste once daily in the morning for 30
days. Whereas in Guruswamy et al study, they used xylitol
wipes twice daily for 14 days, Zhan et al study, they used 4
wipes twice daily for 1 year and in Almeida study, they used
the wipes only for 2 days. We introduced xylitol wipes
slowly because according to the American Academy of
Pediatric Dentistry, it should be used very slowly over a
week to acclimate the body to the polyol, especially in
young children, to avoid side effects like gas and diarrhea.

In the present study, we assessed the S. mutans count pH
level of saliva as it is the major cariogenic organism in the
initiation of caries and acidogenic environment allows for
the groth of this organism in oral cavity, whereas Zhan et al
study determined the reduction in S. mutans and lactobacilli
and the number of carious lesions. Similar studies like that
of Almeida et al® evaluated the plaque removal efficacy of
the xylitol wipes, Shikhar Kumar et. al evaluated the
salivary and dental plaque pH changes after consumption of
sugared and sugar - free (xylitol) chewing gums in children,
Isokangas et al analysed caries occurrence in Children after
Maternal Consumption of Xylitol Chewing Gum, and Goval
et al®® compared the sugar - free textured wipes with that of
toothbrushing, Peter Milgrom et al assessed effectiveness of
a xylitol pediatric topical oral syrup to reduce the incidence
of dental caries among very young children.

We found reduction in SM count at the end of 30days
intervention in group 2 and group 3, increase in pH was also
noted in group 2 and 3 in comparison to group 1 which
received normal oral wipes and fluoridated toothpaste.
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Study done by Isokangas et al, in 2000, xylitol chewing gum
showed significant reduction in salivary SM count 70%
which is in accordance with the present study. Peter
Milgrom et, al., reported increased frequency of xylitol
exposure decresed the incidence of dental caries in children
which is similar to the results of the present study. E.
Giertsen et. al, found that combined use of xylitol and
fluoride mouthrise showed a significant reduction in salivary
SM count which was same as the present study. Salivary pH
was increased following the regular consumption xylitol in a
study by Isokangas et. al, which is in accordance with our
study.

In the present study, xylitol oral wipes were given in
combination with fluoridated toothpaste and xylitol
containing non - fluoridated toothpaste which was compared
with a control group respectively. The results showed
significant reduction in salivary SM count and increased pH
when xylitol oral wipes was combined with fluoridated
toothpaste followed by xylitol oral wipes with xylitol
toothpaste.

4. Conclusion

Prevention is better than cure, as said is a major step in
reducing incidence of ECC in children. Incorporating xylitol
in daily life has proved to be a better caries preventive
strategy. Recent studies show that xylitol given as chewining
gum have ability to reduce SM count in saliva thereby
reducing incidence of caries.

Our study concluded that:

o Xylitol in combination with fluoride significant reduction
in salivary SM count.

o Xylitol alone also showed reduction in salivary SM
count.

e Usage of xylitol inform oral wipes and toothpaste
showed rise in salivary pH.

e Acceptance of xylitol oral wipes by children was good
due to its sweet taste.

e The mean salivary SM count was less in children who
received xylitol oral wipes and xylitol toothpaste/fluoride
toothpaste while there was no changes seen in group that
received normal oral wipes and fluoride toothpaste from
baseline.

In conclusion, within the limitations of this study, xylitol
oral wipes can be used in toddlers for cleaning gum pads and
tooth surface to prevent caries.

Further studies with much larger sample size required to
substantiate our results.
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