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Purpose: To evaluate the association of dental caries with behavioural, socioeconomic and cultural factors; and
Streptococcus mutans (SM) levels in the saliva and oral hygiene index of children aged 4 and 6 years old placed in
an oral health programme.

Materials and Methods: This study was an analytic cross-sectional oral health survey conducted over a 9-month
period. A total of 466 children aged 4 and 6 years old were included for evaluation of SM levels in saliva, simpli-
fied oral hygiene index and dental caries activity.

Results: High SM levels were associated with dmft index, toothbrushing without parental assistance, deficient oral
hygiene and ingestion of sweet foods. Deficient oral hygiene was found in children aged 4 years old and with three
or more siblings. Dental caries was associated with low family income, deficient oral hygiene, sucrose ingestion by
children younger than three years old, bottle-feeding habit and low parental compliance.

Conclusions: High SM levels in saliva, deficient oral hygiene and high frequency of sucrose ingestion had associ-
ation with dental caries in children. Cultural, socioeconomic and behaviour factors indirectly influenced the onset of

dental caries.
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Dental caries is a complex disease caused by the pres-
ence of biofilm on teeth surfaces associated with high
sucrose consumption,26 which in turn can contribute to the
onset of cariogenic strains such as Streptococcus mutans
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(SM) and Lactobacillus sp, being also responsible for the
biofilm’s acidogenic characteristics.1? In addition, if this
biofilm is not removed efficiently from the dental surfaces,
the cariogenic microbiological mass can mature, contribut-
ing to the onset of diseases.16 Others factors such as so-
cioeconomic situation, educational level and health condi-
tion were considered mediating factors that could be
indirectly associated with the onset and progression of den-
tal caries.26 Thus, investments in preventive oral health
programmes are necessary to control dental caries, espe-
cially in children.4

In relation to children, early childhood caries (ECC) is
especially concerning for being defined as the presence of
one or more carious lesions (cavitated or non-cavitated) in
children younger than 72 months of age.1 ECC is considered
a difficult disease to control because its onset is also as-
sociated with socioeconomic and cultural factors.! There-
fore, common habits such as the high frequency of ingestion
of sweet foods could induce the child’s preference for
sweets, thus contributing to the biofilm’s low pH and, conse-
quently, increasing the risk of caries.25:26 |n relation to the
challenges to ECC control, oral health programmes that
focus on an early approach, promoting dental care since the
first year of life, seem to be a good proposal to make care-
givers aware of the relevance of oral health, and this con-
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cept could be applied over the child’s life.2:14 Moreover, ex-
periencing caries in primary dentition is a high risk factor for
the development of new lesions,” and it is also a predictor
of the onset of the disease in permanent dentition.15

Many models of educative and preventive oral health pro-
grammes around the world have already been investi-
gated,3411 and the oral health programme of the Pediatric
Dentistry Specialties Center of the Londrina State University
(PDSC) (Londrina, Parana, Brazil) has developed a pioneer-
ing work aimed at children. Founded in 1985, PDSC pro-
vides paediatric dentistry services from the first year of life
until 72 months of age for the population of Londrina and
nearby cities, focusing on educational and preventive ap-
proaches to oral health.21.24 Londrina is considered one of
the most populated cities in the south of Brazil and PDSC is
a centre of reference for the cities around it. Thus, investi-
gating the factors associated with the onset of dental car-
ies in a controlled sample could contribute to the promotion
of knowledge about ECC.

For the reasons mentioned, the aims of this study were
to verify the association of dental caries with: (a) behav-
ioural, socioeconomic and cultural factors; and (b) SM lev-
els in the saliva and oral hygiene index of children aged 4
and 6 years old, placed in one of PDSC’s Oral Health Pro-
grams. The hypotheses tested were: (a) behaviour, socio-
economic and cultural factors influence the onset of dental
caries; (b) high SM levels and deficient oral hygiene are
associated with the onset of dental caries.

MATERIALS AND METHODS

This study was an analytic cross-sectional oral health sur-
vey undertaken at PDSC with collaboration of the Pathology
Department of the Sao Paulo State University (Aracatuba,
Sao Paulo, Brazil). The study was approved by the Bioethics
Committee of the Londrina State University and the Sao
Paulo State University.

Sample Selection

The sample’s definition was carried out based on PDSC ap-
pointments over a 9-month period, and 466 children aged 4
and 6 years old (medium of 47.2 months age with standard
deviation of 2.6 and medium of 70.6 months of age with
standard deviation of 2.0, respectively, were included. Of the
total sample, 229 (49.1%) were female and 237 (50.9%)
were male. Then, the children were distributed in two groups
according to age: 212 children aged 4 years old (45.5%),
and 254 children aged 6 years old (54.5%). These groups
were selected because 4 years old represents the period of
approximately 1 year after the primary second molars’ erup-
tion; and 6 years old represents the period when the chil-
dren leave the educational and preventive programme.

The children’s oral examination was conducted at PDSC
during their regular appointments in the educative and pre-
ventive programme. An informed consent form was read
and signed by the children’s parents/caregivers, and a
questionnaire was used to collect behavioural, socioeco-
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nomic and cultural data. For this study, the exclusion cri-
teria used were: children with disabilities, and children that
had undergone antibiotic therapy in the last 3 months be-
fore the date of the saliva’s collection.20

SM Evaluation in Saliva

Saliva samples were obtained after mastication of chewing
gum using a microvacuum (Aspiramax MA 520, NS Industry,
Sao Paulo, Sao Paulo, Brazil). The saliva sample was col-
lected only one time for each child: in the morning (between
9:00 am and 11:00 am) or in the afternoon (between 3:00
pm and 5:00 pm), with an interval of at least 1 h after the
last meal.2® Then, the saliva samples were put into eppen-
dorfs and kept into an environment refrigerated with ice
until processing to avoid the multiplication of microorgan-
isms. The period between the time of collection and the
procedure did not exceed 4 h. Then, 0.1 ml of saliva was
diluted in 9 ml of prereduced anaerobically sterilised me-
dium, and after this, the suspension was serially diluted in
10-fold steps.27 From this dilution, a 0.1 ml aliquot was in-
oculated in Mitis salivarius bacitracin sucrose agar (Becton,
Dickinson and Company, Franklin Lakes, NJ, USA). The
plates were incubated in an anaerobic environment (85%
N», 10% CO», 5% H») at 37°C for 72 h.27 Colony-forming
unit (CFU) counting was conducted using a digital colonies
counter (Comecta, Barcelona, Spain) and visual inspection.
The saliva’s SM levels were categorised according to CFU
numbers, in low (> 0 and < 104), moderate (> 104 and < 106)
and high (= 106).22

Simplified Oral Hygiene Index (OHI-S) and Dental
Caries’ Evaluation

Clinical examinations were conducted by a single trained
and calibrated examiner and a gold standard examiner as
control (the intra- and interexaminer agreements’ Kappa
index was 0.95 and 0.93, respectively). OHI-S was per-
formed after saliva collection, using a hydroalcoholic basic
fuchsine solution (Eviplac — Biodinamica, Ibipora, Parana,
Brazil) as a biofilm disclosing agent. Four teeth surfaces
were examined: the vestibular surface of teeth 54, 61 and
82; and the lingual surface of tooth 75.23 A score range
from O to 3 was used for the oral hygiene index,10 score O
having represented no presence of biofilm on the surface;
score 1 represented the presence of biofilm on no more
than one-third of the surface; score 2 represented the pres-
ence of biofilm on more than two-thirds of the surface, and
score 3 represented the worst situation, with more than
two-thirds of the surface being covered by biofilm. After the
oral hygiene index had been assessed, the teeth were
cleaned with a toothbrush and dentifrice. Then, the dental
caries’ visual evaluation was conducted by drying the teeth
with an air spray under a dental light reflector. A mouth mir-
ror and a dental explorer were used in situations of uncer-
tain diagnosis. The dental caries was measured according
to the dmft (decayed, missing and filled teeth) index,30 and
the dental health conditions were categorised as: satisfac-
tory (dmft = 1-4), deficient (dmft = 5-9) and very deficient
(dmft > 10).18
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Questionnaire

The questions applied evaluated the following variables:
child’s age, number of siblings, birth order, parental educa-
tion, parental professional occupation and family income.
The oral health behaviour variables were: oral hygiene hab-
its (up to what age the child received assistance during
toothbrushing, time when the child started using dental
floss, who is responsible for the child’s toothbrushing,
child’s behaviour during toothbrushing in the evening), feed-
ing habits, oral hygiene after bottle-feeding, age at which
the child stopped being bottle-fed, daily frequency of inges-
tion of retentive and non-retentive foods with sucrose®; and
factors associated with the onset of dental caries according
to the perceptions of the children’s parents (questions
about the parents’ perceptions in relation to preventive oral
care, questions about whether they thought their child
would develop dental caries one day, and questions about
whether they thought it is important to take care of primary
teeth). In addition, the parents’ difficulties following the rec-
ommendations of the oral educative and preventive pro-
gramme were investigated, as were the difficulties to con-
trol the children’s sucrose ingestion before and after they
had reached 3 years of age.

Statistical Analysis

To estimate the risk of dental caries associated with the
selected factors, the ODDS-RATIO (OR) was calculated with
a 95% confidence interval (95% Cl). Dental caries, salivary
SM levels and OHI-S were the dependent variables; and the
independent variables were the associations between the
multiple factors. The multivariate analysis was conducted
with logistic regression using software STATA 17 (Stata LP,
College Station, TX, USA).

RESULTS

Bivariate Analysis

Of the 466 children examined in this study, 354 were con-
sidered caries-free (81.6% with 4 years old and 71.3% with
72 months of age). The factors associated with dental car-
ies with statistical significance (p < 0.05) were: child’s age,
parents’ professional occupation, family income, age at the
start of dental floss use, oral hygiene after bottle-feeding
and sucrose frequency in the child’s diet. Of the 112 chil-
dren that developed dental caries, 84% had satisfactory
dental health condition (Table 1). Mothers with manual jobs
had more children with caries (OR = 1.8; 95% Cl:1.2-2.9)
than those with intellectual occupations. Children who
started flossing after 24 months of age had more dental
caries (OR = 1.8; 95% Cl:1.0-3.2) than those who started
flossing before 24 months of age. Children who carried out
oral hygiene after bottle-feeding had less dental caries than
those who sometimes or never did it (OR = 1.8; 95%
Cl:1.0-3.2). As for family income, children in families with
income lower than US$110.00 had more dental caries
(OR = 2.1; 95% Cl:1.2-3.6) than those whose family in-
come was more than US$110.00. Therefore, when the chi-
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square tendency was applied to the family’s income, it
showed prevalence of dental caries in children whose fami-
lies had an income inferior to US$ 146.10. In relation to
sucrose ingestion (Table 1), children who ingested retentive
foods with sucrose more than 7 times/day had more dental
caries (OR = 1.6; 95% Cl:1.0-2.5) than those who ingested
these foods 7 times/day or less.

Regarding the questionnaire given to the parents/guard-
ians (Table 1), the caregivers who answered that their chil-
dren could have dental caries someday had children with
more dental caries (OR = 1.9; 95% Cl:1.2-3.0) than those
who believed their children would never develop the dis-
ease. Dental caries was also more prevalent in children
whose parents did not believe that primary dentition care
was necessary (OR = 3.0; 95% CI:1.0-8.7) and had difficul-
ties following PDSC’s recommendations (OR = 1.8; 95%
Cl:1.1-3.1). It is important to note that parents who regu-
larly followed the recommendations on sucrose intake had
a high percentage of children free of dental caries (children
younger than 3 years of age: 78.6%; children older than 3
years of age: 80.8%).

In relation to the salivary SM levels, of the total sample
studied, 1.9% showed low levels, 63.3% moderate levels
and 34.8% high levels of prevalence. High SM levels had
statistically positive association with very bad/deficient oral
hygiene (OR = 2.1; 95% Cl:1.3-3.2) (Table 2), toothbrush-
ing performed by the child and parents (OR = 1.9; 95%
Cl:1.2-3.0), ingestion of retentive sweet foods more than 7
times a day (OR = 1.6; 95% Cl:1.1-2.4) and dmft index
higher or equal to 5 (OR = 1.9; 95% CI:0.7-5.5). When oral
hygiene quality was analysed (Table 3), the children aged 4
years old had a more deficient oral hygiene (OR = 2.1; 95%
Cl:1.4-3.3) than those aged 6 years old; and a tendency of
low SM levels was found in children with regular (OR = 1.3;
95% Cl:0.7-2.4) oral hygiene (Table 4). When the family’s
oral healthcare was analysed, children with more than three
siblings (OR = 1.9; 95% Cl:1.1-3.4) and children who re-
ceived oral hygiene support up to 4 years old. (OR = 1.5;
95% Cl:1.0-2.4) had deficient oral hygiene (Table 3). Table
4 shows the high tendency of dental caries in children with-
out parental help during toothbrushing.

Multivariate Analysis
The final model selected the variables with statistical sig-
nificance of p < 0.20 (Table 5). Those that had statistically
significant positive association with the onset of dental car-
ies were: family income inferior to US$110.00, flossing
after 24 months of age, no oral hygiene after bottle-feeding,
child’s age at the time of discontinuation of bottle-feeding,
parents’ difficulties following the programme’s recommen-
dations, sucrose ingestion by children younger than 3 years
old, and the parents’ belief that their child would have den-
tal caries someday. High OR values also were observed, but
with an inferior Cl 95% limit for children who did not prac-
tice regular oral hygiene after bottle-feeding and for those
who abandoned bottle-feeding after 4 years old.

High SM levels in saliva were positively associated with
the dmft index, toothbrushing without parental assistance,
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Table 1 Distribution of children in relation to the presence and absence of dental caries using bivariate analysis with
dental caries as dependent variable

Dependent variable: Dental caries

With dental caries Without dental caries
(n=112) (n = 354)

Variables n % n % OR 95% ClI
Age®
4 years old 39 18.4 173 81.6 1
6 years old 73 28.7 181 71.3 1.8 1.1-2.9
Mother’s professional occupation®
intellectual job 58 19.8 235 80.2 1
Manual handling job 54 31.2 119 68.8 1.8 1.2-2.9
Family income (in US$)«
> 110.00 80 21.2 297 78.8 1
< 110.00 32 36.0 57 64.0 2.1 1.2-3.6
Age at the start of dental floss use®
< 24 months old 20 16.7 100 83.3 1
> 24 months old 92 26.6 254 73.4 1.8 1.0-3.2
Oral hygiene after bottle-feeding*«
Yes 68 20.2 268 79.8 1
no, sometimes 27 31.8 58 68.2 1.8 1.0-3.2

Age at which bottle-feeding habit was abandoned

< 4 years old 91 22.6 311 77.4 1

> 4 years old 21 32.8 43 67.2 1.7 0.9-3.1
Daily frequency of ingestion of retentive foods with sucrose®

< 7 times/day 60 20.8 228 79.2 1

> 7 times/day 52 29.2 126 70.8 1.6 1.0-2.5

Questionnaire answered by the parents:

Do you think your child will have dental caries someday??
No 43 18.3 192 81.7 1
Yes 69 29.9 162 70.1 1.9 1.2-3.0

Is primary dentition care necessary?®
Yes 104 23.2 345 76.8 1
No 8 47.1 9 52.9 3.0 1.0-8.7

Did you have difficulties following the recommendations??

No 81 21.7 292 78.3 1
Yes 31 33.3 62 66.7 1.8 1.1-3.1

Did you follow the recommendations on sucrose intake for children < 3 years of age? **d

Yes 66 21.4 243 78.6 1

No/Sometimes 23 47.9 25 52.1 3.4 1.7-6.7
Did you follow the recommendations on sucrose intake for children > 3 years of age? ***o

Yes 50 19.2 211 80.8 1

No/Sometimes 29 44.6 36 55.4 3.4 1.8-6.4

Symbol (%) means statistically significant association (p < 0.05).

* total that answered about oral hygiene after bottle-feeding: 421.

** total that followed the recommendations on sucrose intake for children under 3 years of age: 357.

*%* total that followed the recommendations on sucrose intake for children older than 3 years of age: 326.
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Table 2 Distribution of children using bivariate analysis with Streptococcus mutans level in saliva (CFU/mL) as

dependent variable

Dependent variable: Streptococcus mutans level in saliva

CFU > 108/mL (n = 162)

CFU < 108/mL (n = 304)

Variables n % n % OR 95% Cl
Oral hygiene®
Regular, satisfactory 107 32.6 243 69.4 1
Deficient, very deficient 55 47.4 61 52.6 2.1 1.3-3.2
Who performs the toothbrushing? *o
Parents 36 25.4 106 74.6 1
Child and parents 126 38.9 198 61.1 1.9 1.2-3.0
Daily frequency of non-retentive foods (liquid) with sucrose®
< 7 times/day 66 29.5 158 70.5 1
> 7 times/day 96 39.7 146 60.3 1.6 1.1-2.4
dmft index
dmft <5 153 34.2 295 65.8 1
dmft > 5 9 51.0 9 50.0 1.9 0.7-5.5
Symbol (*) indicates the question asked to parents during the interview.
Symbol (%) means statistically significant association (p < 0.05).
Table 3 Distribution of children using bivariate analysis with oral hygiene as dependent variable
Dependent variable: Oral hygiene
Deficient oral hygiene Regular oral hygiene
(n=116) (n = 350)
Variables n % n % OR 95% ClI
Age“
6 years old 47 18.5 207 81.5 1
4 years old 69 32.5 143 67.5 2.1 1.4-3.3
Number of siblings®
<3 91 22.9 306 77.1 1
>3 25 36.2 44 63.8 1.9 1.1-3.4
Age of children that received help during toothbrushing®
> 4 years 63 22.0 224 78.0 1
< 4 years 53 29.6 126 70.4 1.5 1.0-2.4
Symbol (%) means statistically significant association (p < 0.05).
deficient oral hygiene and daily ingestion (more than 7 DISCUSSION

times/day) of non-retentive sweet foods. There was an OR
increase for dmft, but the Cl (95%) had an inferior 0.9 limit.
The factors that showed statistically significant positive as-
sociation with deficient oral hygiene were: 4 years old and
number of siblings equal to or greater than three. Both vari-
ables showed an OR increase in relation to the crude value
after the adjustment procedure.

Vol 18, No 3, 2020

In this study, despite PDSC’s support concerning the pre-
ventive approach since the first year of life, some children
developed dental caries. Thus, it is important to note that
of the 112 children with the disease, 84% had satisfactory
oral health, showing a positive approuch of program. The
disease’s onset could have happened due to the cultural
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Table 4 Chi-square (x2) tendency analysis according to dental caries and S. mutans levels for variables considered

very relevant in the study

Dependent variable: Dental caries
With dental caries Without dental caries
(n=112) (n = 354)
Variables n % n % OR 95% Cl
Family income (in US$)2
> 730.40 4 8.9 41 91.1 1.0 1
> 365.20-< 730.40 16 20.0 64 80.0 2.6 0.8-8.2
> 146.10-< 365.20 44 21.9 157 78.1 2.9 0.1-8.4
< 146.10 48 34.3 92 65.7 5.4 1.8-15.8
x2 tendency 13.37 p < 0.0002
Age of children (in months) that received parental help during toothbrushing®
> 60 76 28.1 194 71.9 1.0 1
> 48-< 60 10 15.6 54 84.4 0.5 0.2-1.0
> 36-< 48 25 19.4 104 80.6 0.6 0.3-1.0
< 36 1 33.3 2 66.7 1.3 0.1-14.0
X2 tendency 4.03 p=0.04
Dependent variable: Streptococcus mutans level in saliva
CFU > 106/ml (n = 162) CFU < 108/ml (n = 304)
Variables n % n % OR 95% ClI
Oral hygiene®
Regular, satisfactory 107 32.6 243 69.4 1
Very bad, deficient 55 47.4 61 52.6 2.1 1.3-3.2
Oral hygiene®
Satisfactory 19 26.0 54 74.0 1.0 1
Regular 88 31.8 189 68.2 1.3 0.7-2.4
Deficient 55 47.4 61 52.6 2.6 1.4-4.8
X2 tendency 10.54 p =0.0012
Symbol (%) means statistically significant association (p < 0.05).

and socioeconomic characteristics associated with defi-
cient oral hygiene and high frequency of sucrose ingestion.
Social and behavioural factors are believed to indirectly in-
fluence the disease’s onset26 and, unfortunately, these fac-
tors are difficult to delimit and control because they are tied
to family income and educational standards.25.26 According
to the data analysed, dental caries had a positive relation
with the quality of oral hygiene associated with behaviour,
socioeconomic and cultural factors, confirming the first hy-
pothesis. The children’s age at the start of dental floss use
was a factor that contributed to the presence of caries,
seeing as the disease was more often found in children
who started the habit after completing 2 years of age.
These data could be considered very relevant because the
control of dental caries on proximal surfaces in toddlers
and adolescents is still a challenge for many oral health

588

programmes, and flossing could aid the maintenance of
oral health.819 The influence of socioeconomic and cultural
characteristics was also noted in the inversely proportional
association between risk and family income, corroborating
other studies.57 This study also found that a large family
with more than three children was a determinant factor for
deficient oral hygiene, and it is known that, in poor commu-
nities, a high number of siblings is associated with low in-
come, which in turn leads to the onset of dental caries.12
In relation to behaviours and diet, prolonged bottle-feed-
ing of children over 4 years old showed association with the
onset of dental caries. Furthermore, high ingestion of non-
retentive sweet foods showed association with high SM lev-
els in saliva. These findings corroborate the literature that
showed the contribution of inappropriate bottle-feeding
practices to the onset of dental caries in toddlers,5 and re-
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Table 5 Multivariate analysis for factors associated with: dental caries, high level of Streptococcus mutans in saliva

and unsatisfactory oral hygiene.

Dependent variable: Dental caries

Variables Dental caries

Crude OR 95% ClI Adjusted OR 95% Cl
Family income (in US$)
>110.00 1
<110.00 2.1 1.2-3.6 2.4 1.2-4.6
Age at the start of dental floss use
< 24 months old 1
> 24 months old 1.8 1.0-3.2 2.5 1.1-5.5
Child’s oral hygiene after bottle-feeding
Yes 1 1
No, sometimes 1.8 1.0-3.2 2.0 1.0-3.8
Child’s age when bottle-feeding habit was abandoned
< 4 years old 1
> 4 years old 1.7 0.9-3.1 2.1 1.0-4.4
Parents’ difficulties to follow the Preventive Program’s recommendations
No 1
Yes 1.8 1.1-3.1 2.6 1.4-5.1
Parents follow the recommendations on sucrose intake before the child is 3 years old
Yes 1
No/sometimes 3.4 1.7-6.7 2.9 1.4-5.9
Question for the child’s parents: Will your child have dental caries someday?
No 1 1
Yes 1.9 1.2-3.0 2.1 1.2-3.7

Dependent variable: Streptococcus mutans level in saliva

Variables CFU > 106 ml

Crude OD 95% Cl Adjusted OR 95% ClI
dmft index
dmft < 5 1 1
dmft > 5 1.9 0.7-5.5 2.3 0.9-6.2
The one responsible for the child’s toothbrushing
Parents
Child/parents 1.9 1.2-3.0 1.8 1.2-2.9
Oral hygiene
Regular, satisfactory 1
Very bad, deficient 2.1 1.3-3.2 2.1 1.4-3.3
Daily frequency of non-retentive foods (liquid) with sucrose
<7 1 1
>7 1.6 1.1-2.4 1.6 1.1-2.4

Dependent variable: Oral hygiene

Variables Deficient oral hygiene

Crude OD 95% ClI Adjusted OD 95% Cl
Child’s age
6 years old 1 1
4 years old 2.1 1.4-3.3 2.2 1.4-3.4
Number of siblings
<3 1 1
>3 1.9 1.1-3.4 2.0 1.2-3.5

Vol 18, No 3, 2020

589



Pinto et al

inforced the importance to instruct caregivers about this
practice,® especially in relation to the performance of the
child’s oral hygiene since the first eruptions of primary
teeth.1 Another factor observed regarding the family’s be-
haviours was the association between dental caries and the
caregiver’s difficulties following the preventive programme’s
recommendations. The difficulties to control the sucrose
ingestion of children younger than three were more signifi-
cantly associated with the onset of dental caries. In this
study, the high frequency of ingestion of non-retentive
sweet food (more than 7 times/day) showed positive as-
sociation with the onset of dental caries, corroborating the
literature.® In addition, children who are 4 and 5 years old
have more independence, which could in turn influence
their preference for sweet foods28; moreover, the children’s
sugar ingestion may be underestimated by their parents,
because sucrose could be present in other food sources,
contributing to diseases such as obesity and dental car-
ies.25 Regarding the parent’s conception of whether their
child could develop dental caries someday, the parents who
confirmed this had children with caries. This belief sug-
gested some lack of encouragement to adopt the oral care
practices recommended by the preventive programme, and
the assumption that dental caries would be an inevitable
disease. Thus, it is also suggested that oral preventive pro-
grammes apply simplified methods with easy understand-
ing, encouraging the target population to seek the best con-
ditions for the promotion of oral health.

In relation to high SM levels and dental caries, positive
associations were found in this study for dmft index, su-
crose ingestion frequency, lack of the parent’s support in
the child’s oral hygiene and quality of oral hygiene, confirm-
ing the second hypothesis. This study showed a propor-
tional increase between SM levels with biofilm index and
dmft superior to five, corroborating the literature concerning
the closer relation between the high onset of dental caries
and the presence of specific microorganisms.3.22 Low SM
levels were found in children whose toothbrushing was per-
formed by the caregivers only, showing the need to improve
this practice and encourage the parents to monitor their
children at all times during oral hygiene. Given the above,
the importance of the caregiver’s supervision during the
child’s oral hygiene is emphasised,13 especially for children
aged 4 years old, because irregular biofilm removal associ-
ated with a cariogenic diet could contribute to the increase
in the onset of caries.! In this way, the presence of biofilm,
as indicator of the risk of caries, could be an important tool
for education in oral health.17,18,26 Therefore, improving
toothbrushing techniques at the home environment with in-
clusion of flossing since the first teeth’s eruption may be
considered an essential item for the prevention of dental
caries.
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In summary, this study showed a positive association
between the oral hygiene index, SM levels, ingestion of
sweet foods and the onset of dental caries, corroborating
the modern conception of dental caries as a biofilm and
sucrose-dependent disease.26 Behaviour and socioeco-
nomic factors such as family income, parent’s absence of
compliance in relation to the child’s oral health, age at the
time of abandonment of the bottle-feeding habit, frequency
of ingestion of sweet foods before the child is 3 years old
and late start of flossing were indirectly associated with the
onset of caries. The results obtained with the plaque index
and SM levels could encourage the implementation of low-
cost oral health programmes since the first year of life. The
simplified oral hygiene index used is associated with the
SM levels in saliva and seems to be an efficient method to
evaluate children’s oral health, being adopted as a strategy
for control of biofilm and reduction of cariogenic microor-
ganism in the saliva of preschoolers. The biofilm evidenced
could help dentists instruct patients in relation to brushing
and flossing techniques, which are considered important
tools for education in oral health. Despite the indirect influ-
ence of socioeconomic and cultural factors on the onset of
dental caries, these factors require special attention due to
the difficulties to control them, and educative actions would
be necessary to promote changes in the community’s be-
haviour.

The knowledge about factors associated with the onset
of dental caries obtained in this study could support the
structuring of a clinical protocol for evaluation of the risk of
caries, particularly useful in children. The determination of
this risk is important to implement prevention actions be-
fore the disease manifests itself. Thus, the decisions re-
lated to treatment based on the risk of caries and on the
parents’ compliance are essential elements of the contem-
porary clinical care of infants, children and adolescents.

CONCLUSION

High SM levels in saliva, deficient oral hygiene and high
frequency of sucrose ingestion were associated with dental
caries in children. In addition, cultural, socioeconomic and
behavioural factors indirectly influenced the onset of dental
caries.

Acknowledgements

A sincere thank you to Dr Luiz Reynaldo de Figueiredo Walter (in me-
moriam), great master and creator of the Pediatric Dentistry Special-
ties Center of the Londrina State University, for his substantive
contributions in the promotion of oral health for infants and tod-
dlers, and in the accomplishment of this study.

The authors also thank Espaco da Escrita — Pré-Reitoria de Pes-
quisa — UNICAMP - for the language services provided.

Oral Health & Preventive Dentistry



Pinto et al

REFERENCES

1.

10.

11.

12.

13.

14.

American Academy of Pediatric Dentistry. Policy on early childhood caries
(ECC): classifications, consequences, and preventive strategies. Pediatr
Dent 2017;39:59-61.

Arrow P, Raheb J, Miller M. Brief oral health promotion intervention
among parents of young children to reduce early childhood dental decay.
BMC Public Health 2013;13:245.

Avasare T, Warren J, Qian F, Marshall T, Weber-Gasparoni K, Drake D.
Longitudinal study assessing factors associated with mutans strepto-
cocci acquisition in infants and toddlers. Oral Health Prev Dent 2017;
15:543-548.

Bhaskar V, McGraw KA, Divaris K. The importance of preventive dental
visits from a young age: systematic review and current perspectives. Clin
Cosmet Investig Dent 2014;6:21-27.

Cabral M, Mota ELA, Cangussu MCT, Vianna MIP, Floriano FR. Risk fac-
tors for caries-free time: longitudinal study in early childhood. Rev Saude
Publica 2017;51:118.

Ccahuana-Vasquez RA, Tabchoury CP, Tenuta LM, Del Bel Cury AA, Vale
GC, Cury JA. Effect of frequency of sucrose exposure on dental biofilm
composition and enamel demineralization in the presence of fluoride.
Caries Res 2007;41:9-15.

Correa-Faria P, Paixao-Goncalves S, Paiva SM, Pordeus IA. Incidence of
dental caries in primary dentition and risk factors: a longitudinal study.
Braz Oral Res 2016;30:e59.

de Oliveira KMH, Nemezio MA, Romualdo PC, da Silva RAB, de Paula
ESFWG, Kuchler EC. Dental flossing and proximal caries in the primary
dentition: a systematic review. Oral Health Prev Dent 2017;15:427-434.
Fanning E, Smith B. Dietary counseling: dietary assessment and counsel-
ing strategies. In: Foundation University of Adelaide (ed). Dietary Cousel-
ing Manual for Dentistry. Adelaide, Australia: University of Adelaide, 1985.
Greene JC, Vermillion JR. The simplified oral hygiene index. J Am Dent
Assoc 1964;68:7-13.

Habbu SG, Krishnappa P. Effectiveness of oral health education in chil-
dren — a systematic review of current evidence (2005-2011). Int Dent J
2015;65:57-64.

Hooley M, Skouteris H, Boganin C, Satur J, Kilpatrick N. Parental influ-
ence and the development of dental caries in children aged 0-6 years: a
systematic review of the literature. J Dent 2012;40:873-885.

Jiang EM, Lo EC, Chu CH, Wong MC. Prevention of early childhood caries
(ECC) through parental toothbrushing training and fluoride varnish applica-
tion: a 24-month randomized controlled trial. J Dent 2014;42:1543-1550.
Kierce EA, Boyd LD, Rainchuso L, Palmer CA, Rothman A. Association be-
tween early childhood caries, feeding practices and an established dental
home. J Dent Hyg 2016;90:18-27.

Vol 18, No 3, 2020

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Li Y, Wang W. Predicting caries in permanent teeth from caries in primary
teeth: an eight-year cohort study. J Dent Res 2002;81:561-566.

Marsh PD. Contemporary perspective on plaque control. Br Dent J 2012;
212:601-606.

Marsh PD. In sickness and in health — what does the oral microbiome
mean to us? An ecological perspective. Adv Dent Res 2018;29:60-65.
Mattila ML, Paunio P, Rautava P, Ojanlatva A, Sillanpaa M. Changes in
dental health and dental health habits from 3 to 5 years of age. J Public
Health Dent 1998;58:270-274.

Mattos-Graner Rde O, Rontani RM, Gaviao MB, Bocatto HA. Caries preva-
lence in 6-36-month-old Brazilian children. Community Dent Health
1996;13:96-98.

Okada M, Soda Y, Hayashi F, Doi T, Suzuki J, Miura K, et al. PCR detec-
tion of Streptococcus mutans and S. sobrinus in dental plague samples
from Japanese pre-school children. J Med Microbiol 2002;51:443-447.
Pinto L, Walter L, Percinoto C, Dezan C, Lopes M. Dental caries experi-
ence in children attending an infant oral health program. Braz J Oral Sci
2010;9:345-350.

Roeters FJ, van der Hoeven JS, Burgersdijk RC, Schaeken MJ. Lactoba-
cilli, mutants streptococci and dental caries: a longitudinal study in 2-year-
old children up to the age of 5 years. Caries Res 1995;29:272-279.
Santos VI, Lascala NT, Ando T, Guimaraes LO. Simplified index of induc-
tion of deciduous teeth in children of 4 to 6 years. Rev Fac Odontol Sao
Paulo 1986;24:63-73.

Scarpelli BB, Berger SB, Punhagui MF, Oliveira CA, Ferelle A, Oltramari-
Navarro PV. Evaluation of a preventive educational program for malocclu-
sions: 7-year study. Braz Oral Res 2016;30:e119.

Sheiham A, James WP. A new understanding of the relationship between
sugars, dental caries and fluoride use: implications for limits on sugars
consumption. Public Health Nutr 2014;17:2176-2184.

Sheiham A, James WP. Diet and dental caries: the pivotal role of free
sugars reemphasized. J Dent Res 2015;94:1341-1347.

Slots J. Selective medium for isolation of Actinobacillus actinomycetem-
comitans. J Clin Microbiol 1982;15:606-609.

Tinanoff N, Palmer CA. Dietary determinants of dental caries and dietary
recommendations for preschool children. J Public Health Dent 2000;
60:197-206.

Weinberger SJ, Wright GZ. Variables influencing Streptococcus mutans
testing. Pediatr Dent 1990;12:312-315.

World Health Organization. Oral Health Surveys — Basic Methods, ed 5.
Geneva, Switzerland: WHO, 2013:42-47.

591



