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INTRODUCTION 

Several authors have related the brushing habits
to the inadvertent ingestion of fluoride. Never-
theless, they have not reached consent on how it

could influence the ingestion and what kind of pre-
ventive measures should be implemented to decrease
the risk of dental fluorosis. The more influential fac-
tors that can contribute to increase the dental fluoro-
sis levels are related to the amount of dentifrice used
during the brushing1-3 the type of dentifrice used4,5 the
number of rinses that are made after brushing1,6,7 the

age when introduced to brushing8,9 and the manual
dexterity.1,4,10-17

Several studies were made to identify the amount of
fluoride ingested from the dentifrice during brushing.
The researchers found controversial results attributed
to the diversity of methodologies and differences of
educational, cultural and social levels among the sev-
eral countries.1,10-12,18-20

There is some concern about the reduction of the
inadvertent ingestion of dentifrice, being recommended
for children in the preschool age the use of 0.3 to 0.5g of
dentifrice in each brushing, which is equal to the pea size.
However, it has been observed that this recommenda-
tion is not assimilated by most of the patients.1,21,22

There are also reports, which consider the direct
ingestion from the dentifrice tube, called intentional
ingestion.13,22,23 It demonstrates the clarifying needs for
the population to be aware of the dentifrice use during
the brushing3,4,9,15,22-27 by children younger than 10 years
old,16 since, according to some authors high fluoride
concentrations in the formulations are not necessarily
associated with benefit increase on dental caries pre-
vention.7,27

This research was accomplished with the objective
to determine the influence of the socioeconomic level
(SEL) and type of fluoride dentifrice on the habit of
dental brushing, for children aged 3 to 9, in a town with
fluoridated water supply (0.7 ppm F).
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MATERIALS AND METHODS 
One hundred twenty four children were selected,
among 500 participant children of a previous study on
habits of dentifrice use,22 whose responsible persons
had authorized their children’s participation in the
study, after signing a consent term, free and illustrious,
according to norms of the Ethical Committee in
Human Research of FOP/UNICAMP and Ministry of
the Health 1996. One hundred twenty four selected
children were distributed equally between a public
(School 1/ low SEL) and a private school (School 2/
high SEL). The procedure of methodology was
applied to 140 children, but 16 of them did not reach
the entire procedure and they were eliminated from
the sample.

In this study it was considered as oral hygiene habits
the amount of dentifrice placed on the dental brush
(ADP); amount of dentifrice ingested (AIT); amount
of fluoride ingested (AFI) and time of brushing (TB).

For the development of this research a crossover
study was done.All children of the sample used the two
dentifrice brands. The dentifrice brands were selected
based on a previous study.22 The first one was Kolynos
Super White (SB) - (Kolynos of Brazil Ltd, São Paulo,
SP, Brazil), containing 1,500 ppm F/MFP, mentioned by
the parents as of routine use for the children, and Tandy
(T) - (Kolynos of Brazil Ltd, São Paulo, SP, Brazil) con-
taining 1,100 ppm F/NaF, preferred by them.22 The chil-
dren received an extra soft children’s toothbrush, Koly-
nos Doctor (Kolynos of Brazil Ltd, São Paulo, SP,
Brazil), at the time of the brushing, which had been
weighed initially.

Each child received an original packing of T or SB
dentifrice, randomly determined by the operator. Then,
he/she executed the placement of the dentifrice on the
brush as he/she accomplished at home, with no infor-
mation on placement technique or amount of dentifrice
supplied previously. Then, the brush plus dentifrice was
weighed.

The amount of dentifrice placed (ADP) on the den-
tal brush was determined by the difference between the
initial weight of the brush and the final weight of the
brush plus dentifrice. Next, the child proceeded the
brushing with no previous orientation on the technique
or time of brushing. It was requested by the operator
that they executed the procedure as they used to do at
home, and the time spent in the procedure was moni-
tored through a chronometer.

No interference was done by the operator on the
post-brushing procedures, except the initial recommen-
dation that the child expectorated as he/she usually did
at home, but in a funnel inserted in a plastic flask. The
funnel was rinsed with deionized water and the product
of the rinsing was included in a plastic flask with the
dental brush. The products of the expectoration of the
oral residues from brushing were picked up using a
wood spatula, also inserted in the flask.

The oral rinsing was accomplished with deionized
water using plastic washing bottles, which was sprinkled
as the child requested. After the end of the collection,
the flask was closed with the cover cap and sealed with
a ribbon adhesive. After one week this procedure was
repeated with the other dentifrice.

Determination of the content of total fluoride in the
samples
The analysis of the content of total fluoride was made
using the brushes and the spatulas that were washed
inside a beaker with deionized water and the volume
was completed up to 50mL, following a methodology
similar to Simard et al.1

The residues analysis of the group T dentifrice was
made by the direct reading through fluoride specific
electrode (Orion 9609) coupled to a pH meter (Pro-
cyon SA 720), and 1ml of TISAB III was added to the
10ml of the sample. For analysis of SB dentifrice the
methodology was based on Heidbüchel33 and Villena.21

For a volume of 2.5ml of the sample, 2.5ml of 2M HCl
was added after 1 hour in Water Bath (FANEM) at 45˚
C.Then, 5.0 ml of NaOH 1.0 M and 1.0 ml of TISAB III
were added. Next, the solution was read at a Fluoride
specific electrode (Orion 9609) coupled to a pH meter
and the 0.25, 0.5, 1.0, 5.0 and 10 ppm solution patterns
were used in the calibration curve.

Calculation methods of the studied parameters
The amount of dentifrice placed (ADP) on the brush
was calculated by the difference between the final
weight of the brush plus the dentifrice and the initial
weight of the brush alone. The amount of ingested flu-
oride (AFI) was deduced starting from the reading of
the fluoride specific electrode combined to the pH
meter that determined the reading in mV. The data
were transformed in ppm and the result was multiplied
by 0.05L, being calculated, therefore, the amount of
expectorated fluoride. The amount of ingested fluoride
was obtained through the difference between the
amount of fluoride placed and the amount of fluoride
expectorated. The amount of ingested dentifrice (AIT)
was determined proportionally in relation to the
amount of ingested fluoride (AFI), multiplied by the
concentration of fluoride from the used dentifrice that
was determined previously. The time of brushing (TB)
was determined through digital chronometer, in sec-
onds, and it was considered as the time elapsed in each
brushing.

The obtained data were submitted to the variance
analysis (ANOVA). It was adopted the 5% significance
level of alpha (�) as critical limit for rejection of the
nullity hypothesis.

RESULTS
The tooth brushing habits were related at the amount
of placed dentifrice, ingested dentifrice and time of
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brushing. A statistically significant influence of the
socioeconomic level was observed on ADP on the den-
tal brush (P=0.0251), which can be seen at Figure 1. It
can be observed that ADP on the dental brush by chil-
dren from high SEL was significantly larger (Figure 1).
In Brazil, the children of high economic level attend
private schools, unlike the ones of low socioeconomic
level, who attend public schools. The amount of T den-
tifrice placed on the brush by two-studied SEL children
was significantly larger than the SB one (P=0.0005) and
it can be seen at Figure 2. In Figure 3, a comparison of
the patterns of T and SB dentifrice placement and
ingestion are demonstrated, according to the children
SEL. The results showed that there was no statistically
significant difference on the ADI regarding to SEL
(P=0.8475). However, regarding the dentifrice brand,
the results showed that independent of SEL the chil-
dren exhibited statistically significant larger ingestion
of SB dentifrice (P=0.0001), which is demonstrated on
Figure 4. Concerning the dentifrice brand and SEL
interaction, it can be observed that the low SEL chil-
dren ingested a larger amount of SB dentifrice

(P=0.0001), and for the ones with high SEL the differ-
ence was smaller, evidencing the existence of a potenti-
ation of low SEL on the dentifrice brand considering
the amount of dentifrice ingested (Figure 5).

The high SEL children ingested a significantly larger
amount of T dentifrice than those of the low SEL
(P=0.0016), while the children of the low SEL exhibited
a larger ingestion of SB dentifrice in relation to the
ones of high SEL (Figure 5), however, those differences
cannot be considered statistically significant.

Regarding the SEL and dentifrice brand influence
on the fluoride ingestion it can be noticed that the SEL
did not significantly influence the AFI (P=0.4160), but
the dentifrice brand influenced the AFI (P=0.0001).
The results showed that although the influence of SEL
is not statistically significant, T dentifrice caused a
larger fluoride ingestion for high SEL children
(P=0.0001), while SB dentifrice caused a larger fluoride
ingestion to low SEL children (P=0.0001) as it is
demonstrated on the Figure 5. We can also observe the
potentiation of the fluoride ingestion provoked by the
combination of SB dentifrice with both high and low

Figure 1. Amount of dentifrice placed on toothbrush and ingested
by children from the sample.

Figure 2. Amount of dentifrice placed on toothbrush and ingested
by children from the sample.

Figure 3. Amount of dentifrice on brush and ingested and amount
of fluoride ingested by children from the sample.

Figure 4. Brushing time according to SEL and dentifrice brand.
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SEL. The difference to low SEL children is much more
evident than that observed at high SEL ones (Figure 5).
Besides, although the children placed a higher amount
of T dentifrice on brush, they ingested a higher amount
of dentifrice and fluoride from SB dentifrice (Figure 5).

The results showed that there was a statistically sig-
nificant influence of SEL on the TB (P=0.0001), but
there was no statistically significant influence of denti-
frice brand on the TB (P=0.3689). The children from
high SEL exhibited significant higher TB (P=0.0001).
However, there was no statistically significant influence
of dentifrice brand on TB, there was significant influence
of the dentifrice brand within the low SEL children
(P=0.01). The low SEL children showed a significant
higher TB using T than SB dentifrice brands (fig 6).

DISCUSSION
Studies concerning dentifrice ingestion have presented
contradictory results, concerning the amount of
ingested dentifrice. It is attributed to the diversity of
methodologies and differences of educational, cultural
and social levels among the several countries in which
those researches were accomplished.1,10-12,18-20 It is also
observed a great variety of results within the same sam-
ple, individually, according to the considered age
grouP.3,34 In this research it was observed that there was
a significant influence of the social economic level
(school type) and the dentifrice brand on ADP (P
<0,05). High SEL children placed, on the average, 24%
more dentifrice on the dental brush than the low SEL
ones; in a first evaluation it can be attributed to the
largest availability and access to the dentifrice brands
(Figure 1).

Besides, although the high SEL children have access
to the dental private practice, and consequently to the
information about preventive methods to dental caries,
it seems that there is no concern on the part of the pro-
fessionals in informing the patient on the risk/benefit of
the fluoride dentifrice use, as pointed out by Ripa7, who
verified that, in comparison to parents and patients,
orthodontists demonstrated smaller concern with the
presence of dental fluorosis.

A larger access to the product seems to propitiate a
larger amount of dentifrice placed on toothbrush, and
that, associated to the lack of information on the safe
dentifrice use, can expose a larger risk of dental fluoro-
sis in the studied population.

In relation to the dentifrice brand, on the average,
the sampled children placed a significantly larger
amount of T dentifrice on the toothbrush, indicating
the children’s preference, faintly related to the socioe-
conomic level, for the dentifrice with scent and flavor
adapted to the children’s taste (Figure 2). Those results
corroborate the ones of Villena et al.35 and Puppin-
Rontani et al.22, that analyzed questionnaires on the
dentifrice preference, and showed the children’s prefer-
ence for the children’s dentifrice, corroborating the

results found by Puppin-Rontani et al.22 that demon-
strated a higher preference for children’s dentifrice, but
at the same time, they found a larger frequency of use
of conventional dentifrice instead of the children’s one.

According to Miasato et al.36, another fact that can
contribute to the amount of dentifrice released from
toothpaste tube is the hole size of the dentifrice tube,
which can influence the amount of dentifrice released
on the brush. The results obtained in this study corrob-
orate those findings where a larger release of T denti-
frice on the brush was observed, in comparison to SB
dentifrice, whose tube hole diameters were respectively
8.8 and 7.6mm. It should be pointed out that in this
study, information about the brushing method, amount
of used dentifrice, as well as numbers of post brushing
rinsing were not provided to the children, so that they
showed during the experiment their daily routine
habits of oral hygiene.

The obtained results showed that a larger amount of
fluoride was placed on the toothbrush from the denti-
frice SB compared to the T one, although a larger aver-
age amount of T dentifrice have been used, in relation
to the amount of SB one. The difference in fluoride
amount placed on brushing varied according to the
amount of fluoride contained in the dentifrice. SB and
T dentifrice brands present 1,500ppm and 1,100ppm F,
respectively. Then, the use of SB dentifrice provided a
larger amount of available fluoride.

Although the children had placed larger amounts of
T dentifrice, they ingested a significantly larger amount
of SB.The difference between the ingestion of SB and T
dentifrice brands by low SEL children was larger than
that presented by those of the high SEL (Figure 3).
Therefore, it can be observed that regardless of the
socioeconomic level, the children ingested a larger
amount of SB in relation to T.

One of the factors that contribute to ADI can be
related to the amount of detergent presented in its
composition. According to the manufactures’ informa-
tion (Kolynos of Brasil Ltd.), the children’s dentifrice
brand, in the gel form (T) presents smaller amount of
Sodium Lauril Sulfate, in comparison to SB dentifrice.
This occurrence provides decreasing of the amount of
foam formed during the brushing, and it offers smaller
risk for ingestion, as demonstrated in this study, where
a larger amount of SB was ingested in relation to T,
although a larger amount of T had been placed on the
dental brush.

The results showed that high SEL children, com-
pared to the low SEL ones, ingested T dentifrice in
larger amounts. Concerning SB dentifrice, the low SEL
children ingested a larger amount of SB in comparison
to the high SEL ones (Fig 3); even so, the differences
were not statistically significant.

The ingestion of fluoride originated from the two
studied dentifrice, T and SB, revealed that proportion-
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ally, the dentifrice T produced a larger fluoride inges-
tion in the high SEL children compared to the Low
ones, in opposition to SB. In relation to the amount of
fluoride originating from dentifrice SB it was observed
that the amount of ingested fluoride was larger for the
low SEL children (Figure 3).

Those data demonstrate that the amount of fluoride
ingested during the brushing is dependent on the compo-
sition of the dentifrice. In that way, mainly in the smaller
age groups, the use of a children’s dentifrice brand should
be indicated and an adult must supervise the brushing to
avoid the inadvertent dentifrice ingestion.

The potentiation of the fluoride ingestion in this
research was produced by the combination of SB den-
tifrice in the Schools 1 and 2 (low and high SEL, respec-
tively). The difference of AFI by low SEL children
(School 1) is so much more evident than observed by
high SEL children (School 2), because the amount of
SB dentifrice ingested by children from School 1 was
larger than that ingested by children from School 2. It
is important to remind that SB presents in its composi-
tion a larger fluoride concentration than T dentifrice,
although it should be considered that in that one the
fluoride is not totally bio-available.

In this study was observed that the low and high
SEL children ingested 0.114mg and 0.255mg of fluo-
ride, respectively, from T dentifrice, and the low and
high SEL children, respectively, ingested 0.513mg F and
0.448mg F from SB dentifrice, (Table 1) regarding 3-6-
year-old children.

If we consider those AFI values per brushing and so
that children brushed their teeth 2 or 3 times/day1,22 only
by the brushing procedure, for children aged 3 to 6-year-
old, the children are ingesting a fluoride overdose,
beyond that recommended as a safe dose to prevent the
chronic intoxication by fluoride, and they can be consid-
ered as being a high dental fluorosis risk sample, due to
they become to an area with fluoridated water.

Even considering that there was overestimate fluo-
ride ingestion from the high brushing frequency told by
the mothers, more researches should be accomplished
to evaluate the amounts and fluoride sources that the
children of that age group are submitted to settling
down safe protocols for the fluoride administration.

It was observed that there was statistically signifi-
cant difference to TB in the two schools, being consid-

ered the two-studied dentifrice. The high SEL children
spent larger TB, emphasizing that socioeconomic and
cultural factors should have influence on the habits of
oral hygiene. However, being considered the dentifrice
brand, there was no statistically significant difference
related to the TB when children used adult’s (99 sec-
onds) and children’s dentifrice (92 seconds). Adair et
al.5, reported that for children aged 31 to 60 months the
spent time in the brushing procedure with the adult
dentifrice was of 83.56 seconds and 57.48 seconds for
the children’s one.

Being considered the dentifrice individually,
related at the average time of brushing, it was
observed that low SEL children exhibited a larger TB
using dentifrice T than SB, pointing out that the low
SEL children seems to have little access to the chil-
dren’s dentifrice brand, determining the use for a
larger period of time of the infantile dentifrice,
adapted to the child taste.

The children of the high SEL presented a larger
ADP on the brush and they spent a larger TB. After
observing the tooth brushing habits presented by the
children of the sample, in relation to AFI, ADP, ADI
and TB, recommendations should be made by the pro-
fessionals with the aim of preventing the unnecessary
exhibition of the dental fluorosis risk.

The prevalence and severity of the dental fluorosis
depend on the concentration of the ingested fluoride
during the dental development, on the individual sus-
ceptibility and on environmental variations.20 There-
fore, it should be analyzed the several fluoride
sources that the child, mainly in the age of 0 to 6
years, is submitted, to due to the condition of faulty
aesthetics and irreversibility that the fluorosis can
provide.

In Brazil, there are reports of prevalence of dental
fluorosis around 11.7% for the city of Piracicaba (0.7
ppmF in the water of provisioning) and 0.7% for the
city of Iracemápolis (0.2 ppm F).38 In that way the
several fluoride sources should be used in a cautious
way so that the benefits provided by its employment
is potentialized and the inappropriate use it is
reduced. 7,8,29,32,40-42

Many authors recommend, in order to diminish
the risk of ingestion of fluoride dentifrice, the neces-
sity of the parents’ supervision in the placement of

Table 1. Oral hygiene habits regarding children aged 3-6 concerning ADP, ADI, AFI and TB according to SEL and Dentifrice type.

Tandy Uva Super Branco
Low SEL High SEL Low SEL High SEL

ADP (g) 0.448 0.738 0.449 0.596
ADI (g) 0.104 0.231 0.342 0.299
AFI (mg) 0.114 0.255 0.513 0.448
TB (sec) 71 125 56 142 D
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the dentifrice and during the brushing period, mainly
for the young children that do not possess motive
control in the swallowing reflex and for they possess
not enough dexterity to accomplish an efficient
brushing.15,19,25,43

In developing countries, as Brazil, there is a need
of professional orientations and warning in the pack-
ing of the fluoride dentifrice with relation to their use
for children in the susceptibility window to the dental
fluorosis.22,44-46

Limited amounts of dentifrice, whose formulation
should not surpass 1,000 to 1,100 ppm, (Pang and
Vann Jr9) should be released on the brush that prefer-
entially should have small and round bristles and head
and the amount of dentifrice should be limited to the
size of a pea or placed by the traverse technique of
dentifrice placement.3,14,24,44,47,48 There are authors who
point out those recommendations, and suggest that
there is a decrease in the fluoride concentration in
dentifrices targeting the infantile public24,48 and also
that the children should not be stimulated to play or
to eat dentifrice.14

CONCLUSION
Based on the results obtained in this study, it can be
concluded that:

1. The socioeconomic level (public school – School 1,
low SEL; private school - School 2, high SEL) influ-
enced ADP, and TB significantly, with the children of
higher level exhibiting larger ADP and TB values.

2. The dentifrice brand (SB or T) influenced signifi-
cantly the ADP, ADI, and TB.
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