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Caries reductions related to the use
of fluorides: a retrospective cohort

study :

Maria da Luz R. de Sousa
Piracicaba, Brazil

Wagner Marcenes and Aubrey Sheiham
London, UK

Aim: To test whether topical fluoride regimes provided additional caries
protection to the first molar teeth of children exposed to fluoridated
toothpaste and optimally fluoridated water supplies. Participants and
methods: This two-year retrospective cohort study included 660, 8-year-
old-children. A cluster sampling technique was used to select three groups
of 220 children. Group 1 was selected from schools using fluoride
mouthrinses (Programme 1). Group 2 was selected from schools applying
fluoride gel (APF 1.23%) in addition to the weekly fluoride mouthrinse
(Programme 2). Oral healith education and oral hygiene instruction were
provided to both groups. The control group was selected from schools in the
same area that had not adopted any oral health preventive programme. All
children were exposed to optimally fluoridated water and fluoridated tooth-
paste for the last two years or more. Participants were examined for DMFS
scores of their first molars using WHO criteria by one examiner (MLRS).
Resulis: The percentage caries free children in Control, Programme 1 and
Programme 2 were 55%, 65% and 65.5%, respectively. The differences
between Programme 1 and 2 in relation to the Control Group were statisti-
cally significant {(P<0.05}. There was no difference between Programme 1
and 2 (P=0.92). Conclusions: Weekly fluoride rinsing combined whether or
not with fluoride gel applications once every three months, provided addi-
tional caries-preventive benefits to children with high levels of caries and
exposed to optimally fluoridated drinking water and toothpaste. There was
no difference in caries levels between children having fluoride rinses and
those having fluoride rinses and fluoride gel.
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It is well known that populations
consuming optimally fluoridated
water from birth, communities using
fluoridated toothpaste, groups using
fluoridated mouthrinse and those
using topical fluoride gels had
reductions in caries above 50 per
cent!, 15-30 per cent’, 30—40 per
cent>™ and 23-33 per cent®’,
respectively. Few studies have
assessed the additional effect of
combined fluoride regimens over
using one form of fluoride. There
1s some evidence that fluoride
mouth rinsing®’ or professionally
applied or self-applied topical
flunrides™® are effective in reduc-
ing caries in children consuming
optimally fluoridated water from
birth. However, the widespread use
of fluoridated toothpaste and
fluoride entering the food chain'®"’
may have made redundant the use
of fluoride mouthrinse and fluori-
dated gel application in areas with
low levels of dental caries or even
in areas with high caries levels.
Thus, a current evaluation of the
caries-preventive effect of fluoride
mouthrinses and other procedures
under such fundamentally changed
conditions is important™. Most
importantly, the risk of fluorosis
may have increased. To our know-
ledge no previous study has inves-
tigated the combined effect of
fluoride mouthrinsing, fluoridated
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gel application, fluoridated tooth-
paste and water fluoridation in a
population with high levels of caries.

The purpose of this study was "

to determine whether fluoride
mouthrinsing, or fluoride mouth-
rinsing combined with fluoridated
gel application, provides additional
caries protection to the first molar
teeth of children using fluoridated
toothpaste and living in an
optimally fluoridated community.

Material and methods

A two-year retrospective cohort
study was conducted in Sao Paulo,
Brazil. A total of 660, 8-year-old
children were studied. The age of
8 years was chosen because the first
molars erupt around the age of 6
years®, therefore they were free of
caries two years previously and
moreover, they were most caries-
susceptible in the first years after
eruption®. The size of the sample
was calculated to have 90 per cent
power of demonstrating a signifi-
cant difference among groups at
the 5 per cent level, if the differ-
ence was as high as 10 per cent. It
was assumed that a difference of
less than 10 per cent would not be
of clinical significance.

A cluster sampling technique
was used to select three groups of
220, 8-year-oid chiidren, tirc first-
stage unit was schools and the
second-stage unit was all 8-year-
old children from each selected
school. All schools were selected
from the same area in Sdo Paulo to
achieve homogeneous groups in
relation to socio-economic condi-
tions. Three sampling frames were
constructed. Group 1 was selected
from schools running a preventive
programme that included using
mouthrinses (Programme 1); and
Group 2 from schiaols running a
preventive programme that included
applying fluoride gel in addition to
fluoride mouthrinse (Programme
2). The control group was selected
from schools that have not
adopted any oral health preventive
programme.

The criterion used to select
schools was to have an optimum
adherence to the preventive regi-
mens in the two years previous to
the study. The co-coordinator of
school programmes and the head-
masters of schools provided the
necessary information to rank the
schools in descending order of
compliance to the preventiverregi-
mens in the previous two ‘years.
Following this, a letter was sent to
the parents of all 8-year-old school-
children enrolled in the selected
schools explaining the aim, charac-
teristics and importance of the
study, and asking for their children’s
participation. A negative consent
procedure was adopted. The
examiner (MLRS) assured parents
and children that no prejudice
would be attached to the children
who had opted not to participate.
Children who were not enrolled in
the preventive programmes since
the age of 6 years were excluded
from the study. Children who had
a sealant placed in any of their first
molars were excluded from the
study. Children who were absent
at the day of the examination were
also excluded. The examiner moved
to the next school listed in the
approptiate sampling frame until
the required numbers of children
were completed. Several schools
were visited in order tc.complete
the three groups of 220 children.
All of them had optimum adher-
ence to the preventive regimens in
the last two years.

Programme 1 (Group 1) included
mouthrinses with 10ml of NaF at
0.2 per cent for a period of one
minute once a week; and programme
2 (Group 2) included applying fluo-
ride gel (APF 1.23 per cent) every
three months in addition to the
weekly fluoride mouthrinse. The gel
application procedure was carried
out using a toothbrush for one
minute. The operator applied a pea
size amount of fluoridated gel and
started to supervise the tooth
brushing done by the children.
Children were advised not to
ingest anything for at least the next

30 minutes. This approach has been
used for many years as part of the
national programme for prevent-
ing caries in Brazil. Oral health
education and oral hygiene instruc-
tion were provided to both study

- groups.

All participants in this study had
been exposed to fluoridated tooth-
paste and to an optimally fluori-
dated community water supply for
the previous two years or more.
All children included in this study
confirmed that they used tooth-
paste, and all types of toothpaste in
Brazil were fluoridated. Those
included in this study also confirmed
they had been living in Sao Paulo
for at least two years. The fluoride
concentration in the community
water supply in Sao Paulo was
0.7ppm. The climate temperature
is between 20-25 °C.

All participants were examined
for the DMFS levels of their first
molars by one examiner (MLRS),
using the WHO criteria?, artificial
light and plain dental mirrors.
Probes were not used and radio-
graphs were not taken in this
investigation. Teeth were dried with
gauze and cotton roll wools. Strict
cross-infection control was adopted.
The examiner was trained and cali-
brated to use the diagnostic ctiteria
adopted in this study. Intra-exam-

iner variability was tested in 60

children. The Kappa test was
performed and agreement was very
good (0.88).

A trained interviewer carried out
all interviews using a standardised
questionnaire. Children were inter-
viewed individually for approxi-
mately 10 minutes. Data regarding
potential effect confounds or modi-
fiers, such as daily sugar consump-
tion frequency, tooth brushing
frequency, use of other sources of
fluoride during and before the
study, and demographic data such
as sex, head of household occupa-
tion and area of residence were
collected through an interview.
Daily sugar consumption frequency
was measured in number of
intakes a day. The 24-hour diary
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was adopted. A list of commonly
consumed sugar products was used
to probe the answers. Permission
to carry out the dental examination
and interviews were obtained from
both the school authorities and the
parents or guardians of prospec-
tive participants. A pilot study was
carried out to test feasibility of the
study and no major change was
necessary.

Data analysis included calcula-
tion of frequency distribution and
testing statistical associations. Mean
scores should be interpreted cautiously
as data was not normally distrib-
uted. For the same reason standard
error of means was not calculated
and non-parametric statistic tests
were adopted. Mann-Whitney,
Kruskal-Wallis, chi-square, simple
and multiple logistic regression

analysis were used as appropriate.
The level of statistical significance
was set at 5 per cent.

Results

The participation rate was high. All
children invited agreed to partici-
pate in the study and absences from
school at the day of examinations
were low. Twenty children were
absent from schools listed to
compose the Control Group, 11
from schools listed to compose
Group 1 and also Group 2. The
participation rates were 91 per cent,
95 per cent and 95 per cent respec-
tively.

The study population had mode-
rate to high caries experience. The
mean overall DMFS was 1.2 and
the mean first molar DMFS was

1.1. Overall, participants had high
sugar consumption and a manual
working class background. There
was a slight predominance of female
children in the sample (Table 1).
The outcome variable in this
study was the percentage of chil-
dren free of caries in the first
permanent molars and the mean

First molar DMFS. Results showed

*that 55 per cent, 65 per cent and

05.5 per cent of children were free
of caries in the first molars among
groups Control, 1 and 2, respec-
tively. The comparison of groups,
two by two, using a chi-square test
showed that the differences between
the Control Group and both
Groups 1 (P=0.032) and 2 (P=0.025)
were statistically significant. There
was no difference between Groups
1 and 2 (P=0.92) (Table 2).

Table 1 Frequency distribution of schoolchildren among groups studied by sex, occupation,
frequency of tooth brushing and mean daily sugar intake (Base=660 children)
Total Control Group 17 Group 2** Level of
n (%) n (%) n (%) n (%) significance
Sex
male 316 (48) 103 (47) 114 (52) 99 (45)
female 344 (52) 117 (53) 106 (48) 121 (55) P=0.05***
Occupation
unemployed 11 (2) 3 (1) 2 (1) 6 (3)
manual 584 (90) 194 (89) 193 (89) 197 (90)
non manual 57 (8) 20 (9) 21 (10) 16 (7) P=0.7***
Tooth brushing
frequency
0 6 (1) 4 (2) 2 (1) -
1 85 (13) 39 (18) 24 (11) 22 (10)
2 166 (26) 62 (29) 53 (25) 51 (24)
3+ 385 (60) 109 (51) 135 (63) 141 (66) P=0.2"**
Mean daily
sugar intake 6.1 5.9 6.0 6.4 P=0.1****

* Weekly fluoride rinsing

"* Weekly fluoride rinsing plus a three monthly gel application
*** Chi-square statistic test

**** Kruskal-Wallis statistic test

Table 2 Frequency distribution of schoolchildren free of caries in first permanent
molars by groups (Base = 660)

Groups DMF=0 DMF >0 Level of
n (%) n (%) significance*
Control group 121 (55) 99 (45)
Group 1 143 (65) 77 (35) G1 vs Control 0.032
Group 2 144 (65.5) 76 (34.5) G2 vs Control 0.025
G2 vs Group 1 0.92
Total 408 (61.8) 252 (38.2) Al groups

* Chi square statistic test
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Table 3 Results of simple and multiple logistic regression of type of programme, sex, occupation of the
head of household, frequency of tooth brushing and sugar intake on DMFS in permanent first molars

(Base = 627 children)

Groups
Group control
Group 1
Group 2

Sex
male
female

Occupation
non manual
manual
unemployed

Tooth brushing frequency*

Daily frequency of sugar intake*

DMFS=0  DMFS>0 Unadjusted Adjusted

no(%)  n (%) Odds Ratio Odds Ratio
(95% Cl) (95% CI)

114 (54.8) 94 (45.2)

137 (64.3) 76(35.7)  0.67 (0.45-0.99)  0.65 (0.44-0.96)

133 (64.6) 73(35.4) ,0.67 (0.45-0.98)  0.66 (0.44-0.99)

214 (65.6) 112 (34.4)

170 (56.5) 131(43.5)  1.47 (1.06-2.05)  1.51 (1.08-2.10)
33 (58.9) 23 (41.1)

346 (61.7) 215(38.3)  0.89 (0.50-1.57)  0.96 (0.54-1.70)

5(50.0) 5(50.0) 1.44 (0.37-5.53)  1.75 (0.45-6.89)

0.95 (0.80-1.11)
1.04 (0.98-1.11)

0.95 (0.81-1.12)
1.05 (0.99-1.12)

*Tooth brushing frequency and daily frequency of sugar intake were entered as scores.

A multiple logistic regression
was carried out to verify whether
possible confounding variables had
influenced the results. The results
confirmed a caries-protective effect
of both Programme 1 and 2 (Table
3). Children who were enrolled in
programmes 1 and 2 respectively
were 0.65 and 0.66 less likely to
experience dental caries than those
not enrolled in any programme,
after adjusting for head of house-
hold occupation, sex, tooth brush-
ing and sugar intake frequency
(P<0.05). The results also showed
that girls were 1.5 times more likely
to have some caries experience
than boys (Table 3). There was no
statistically significant association
between caries experience and
occupation of the head of house-
hold, frequency of tooth brushing
and sugar intake, as demonstrated
by the 95 per cent confidence
interval of odds ratios (Tabl 3).
This was expected because groups
were homogeneous with regard to
suggg’ consumption, tooth brush-
ing trequency and occupation of
the head of the household (Table
7). The lack of significant changes
in odds ratios between the
unadjusted and adjusted models
provided further evidence that there
were no confounding effects in the
model tested (Table 3).

Data analysis also calculated the

number of first permanent molar
surfaces attacked by caries per 100
children among control, Group 1
and Group 2. Results showed that
136, 112 and 92 surfaces per 100
children developed caries in 2 years.
Thus, programme 1 saved 24
surfaces and programme 2 saved
44 surfaces from having caries
expetience when compared with
the control group.

Discussion

The results of this two-year retro-
spective cohort study suggested that
there is an additional caries protec-
tive effect of weekly fluoride rinsing
whether or not combined with
fluoride gel applications once
every three month in a population
exposed to fluoridated tooth-
paste and optimally fluoridated
community water supply. However,
combined use of fluoride mouth
rinsing and fluoride gel application
did not show a significant benefit
when compared to weekly fluo-
ride rinsing in this population,
suggesting that four sources of fluo-
ride may be redundant and did not
provide significant additional
benefit. These findings should be
interpreted in the light of the
optimising results of all programmes
tested. :

This study finding, of 18 per cent

caries reduction using programme
1, was similar to those reported by
Horowitz ¢ a/®’ who had also
tested a combination of fluoride
weekly rinse, fluoride tablets
consumption and fluoridated
toothpaste. Conversely, other studies
have reported that the additional
benefit of using both fluoride
mouth rinse and fluoridated tooth-
paste together was not statistically
significantly'®". In fact, Poulsen e
al.”® reported a bigger percentage
of caries reduction at the age of 8
years (31.1 per cent) than the one
found in the present study (18 per
cent). The lack of statistical signifi-
cance reported by Poulsen ef al.
may be a type II etror. The study
was carried out in a small sample
of 8-year-old children. Ashley ef
al, Axelsson ef a/'? and Blinkhorn
et al.'® also found a slight but not
statistically significant reduction in
caries experience when fluoridated
toothpaste was used alone compared
with both fluoridated toothpaste
and fluoride rinse.

Ripa’® reviewed the literature on
caries reductions from topical fluo-
ride methods and suggested that
there was indirect evidence that
professionally applied APF gel
provided additional cariostatic
benefit to fluoride dentifrice. In the
present study, the findings for
programme 2 provide further







