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Abstract 
 
Background and aims. Dental caries still remains a major problem in the field of oral and dental 

health and its prevention is more important than its treatment. Fluoride plays a significant role in prevention 

of caries, and improving oral and dental health. One of the common ways of fluoride use is the use of a fluo-

ride-containing mouthwash, the most important of which in use is 0.2% sodium fluoride mouthwash. 

School-based fluoride mouthwash programs have been used for delivering oral and dental health to children 

in recent years. The aim of the present study was to assess the efficiency of 0.2% sodium fluoride mouth-

wash in prevention of dental caries according to DMFT index. 

Material and methods. The study included a case and a control group. For each group, 100 students 

were selected randomly from elementary schools of Tabriz, Iran. Case group had been participating in 

school-based fluoride mouthwash program for three years, while control group did not benefit from the pro-

gram. The two groups were assessed by means of intra-oral examination. Data was recorded using DMFT 

index. 

Results. Following the use of 0.2% sodium fluoride mouthwash, mean DMFT index in case group de-

creased as much as 51.5% compared to that of control group. The mean values of decrease for the decayed, 

missing and filled indices were 45%, 44% and 59%, respectively. The decrease in DMFT value of the case 

group compared to that of control group was statistically significant (p<0.001). A statistically significant 

decrease was seen in the decayed and filled indices of case group (p=0.042 and p=0.016, respectively), 

however the missing index did not show any statistically significant difference between the two groups 

(p=0.361). 

Conclusion. According to this study results, the weekly use of 0.2% sodium fluoride mouthwash pro-

gram has been successful in elementary schools of Tabriz. Such program can play an important role in the 

improvement of oral and dental health among children of school age. 
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Introduction 
 
luoride has played a significant role in 
improvement of oral and dental health 

during the past 50 years. Our knowledge of 
dental caries and its mechanism, and the role 
of fluoride in this process have evolved dur-
ing recent years. 

Early studies revealed that fluoridation of 
drinking water to a level of 1 ppm results in 
maximum decrease in the incidence of den-
tal caries. Since then, adding fluoride to 
drinking water was brought in for discussion 
in scientific assemblies of dentists and a 
number of measures were taken in this field. 
Currently, it is recommended that each indi-
vidual should receive 0.05 mg/kg/day fluo-
ride (0.03 to 0.07 mentioned in different 
studies) to obtain the maximum reduction in 
dental caries while minimizing the risk of 
severe fluorosis, which can cause changes in 
the color of enamel and/or enamel pitting. 

Fluoride intake occurs through consump-
tion of drinking water, fluoridated salt, 
fluoridated products including various 
drinks, foods, supplements, and powdered 
milk and the use of fluoridated toothpastes, 
mouthwashes, and topical fluoride. Foods or 
drinks prepared using fluoridated drinking 
water will also contain some fluoride. Since 
fluorosis can only occur in children under 6 
years of age, the use of fluoride should be 
limited in this group of children. In fact, the 
use of fluoride mouthwash is not recom-
mended in children younger than 6 years old 
with the exception of cases where child is at 
a high risk for caries.1,2 

According to previous reports, the use of 
fluoride mouthwash seems to be effective in 
both large group and individual studies. 
0.05% and 0.2% sodium fluoride mouth-
washes are currently available. 0.05% so-
dium fluoride mouthwash is a weak solution 
which should be used daily, whereas 0.2% 
sodium fluoride mouthwash is stronger and 
should be used once a week. Twenty to forty 
percent reduction in caries is expected with 
this therapeutic method. In a study in Swe-
den, researchers observed that fluoridated 
brush is more effective on maxillary teeth. 
In addition, other studies have reported that 
the effect of fluoride mouthwash is more 
pronounced on proximal surfaces. The use 
of fluoride mouthwash is recommended for 

children receiving orthodontics or radiother-
apy.1-4 

Another study in Sweden reported that 
the use of fluoride mouthwash as well as 
regular use of fluoridated toothpaste and 
brush has a significant effect in decreasing 
dental caries.5 In one study in South Africa, 
the use of 0.2% sodium fluoride for a period 
of 6 years resulted in reduction of dental   
caries incidence according to DMFT index.1 
In a study involving 750 children in the 
USA, the weekly use of 0.2% sodium fluo-
ride mouthwash resulted in 52.2% decrease 
of in the mean DMFT score.6  

Previous studies have demonstrated that 
socio-economic status of families influence 
the amount of caries reduction following the 
use of fluoride: The amount of reduction in 
DMFT scores is generally higher in groups 
with low socio-economic status.7-9 

Although the usefulness of sodium fluo-
ride mouthwash seems to be established, we 
decided to evaluate the success rate of Ira-
nian Health Ministry’s policy concerning 
free distribution of 0.2% sodium fluoride 
mouthwash among public schools consider-
ing the sociocultural aspects of the selected 
population in northwestern Iran. 

 
Materials and Methods 
 

In this case-control study, forth grade stu-
dents of elementary schools in North-
Western city of Tabriz, Iran, were taken into 
consideration. Four schools were selected 
randomly. Sodium fluoride mouthwash pro-
gram had been in progress for at least three 
years in two of the four schools (case 
group). The other two schools had not par-
ticipated in the program (control group). 
Both groups consisted of a girls’ and a boys’ 
school. Fifty students were selected ran-
domly from each school. The total number 
of samples was 200 which included 100 stu-
dents in the case group and 100 students in 
the control group. 

 
Data Collecting Methods 
  

A questionnaire was given to the students. 
The students’ age, gender and frequency of 
fluoride mouthwash use were recorded. The 
status of students’ oral health was evaluated 
by means of recording the frequency of 

F 
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brushing and using dental floss. The answers 
were recorded as follows: No teeth brushing 
or flossing, occasionally (once in a while), 
once daily, and more than once daily. 

Determining the economic status of a 
family is a controversial subject, as its as-
sessment requires evaluating various data. 
Since all possible data cannot usually be 
evaluated appropriately, the economic status 
of family was assessed by recording the 
monthly income, frequency of trips in a 
year, and frequency of occasions on which 
family members eat out in a month. Monthly 
income was recorded based on these six 
groups: lower than 1 million Rials, 1-1.99 
million Rials, 20-2.99 million Rials, 3-3.99 
million Rials, 4-4.99 million Rials and 5 
million Rials or more. Frequency of trips in 
a year and frequency of occasions on which 
family members eat out in a month were 
recorded as follows: never, rarely, occasion-
ally, and often. 

Questionnaire was completed by the stu-
dent and his/her parents’ assistance. Upon 
the completion of the questionnaire, oral and 
dental examination was carried out by a den-
tist using a dental mirror, an explorer, and a 
tongue depressor. The examinations were 
performed on a chair in natural daylight set-
ting. DMFT Data was recorded separately 
for decayed, missing and filled indices. 

To eliminate the confounding effect of 
some variables on proper assessment of 
data, the effect of these variables were 
evaluated and the samples were normalized 
before performing the main analysis of data, 
if necessary. These variables included age, 
gender, economic status of the family, and 
oral and dental health status (the use of 
brush and dental floss). 

 
Statistical Methods 
 

Data was analyzed using SPSS 14.0 
computer software. With regard to the vari-
able under assessment, chi-square, inde-
pendent samples t-test and ANOVA tests 
were used. 

 
Ethical Regards 
 

Subjects and their parents had the author-
ity to complete the questionnaire. There was 
no information on the questionnaire that 
would lead to the identification of individu-

als. The completed questionnaires were not 
given to school personnel and in case of 
their request, only the results of the study 
were submitted to them. There was no inter-
ference in the study and no charge was im-
posed to the student or his/her family. 

 
Results 
 

Oral and dental health condition was de-
fined as the frequency of brushing and using 
dental floss. The mean frequency of brush-
ing in the case group was once daily (0.5% 
never, 16.5% once in a while, 59% once 
daily and 24% more than once daily); the 
condition of using dental floss in case group 
was as follows: 41% never, 35.5% once in a 
while, 14% once daily and 9.5% more than 
once daily. Most of the students did not use 
dental floss. There was no significant differ-
ence between the two groups with regard to 
brushing and using dental floss (p=0.319 
and p=0.143, respectively). 

None of three variables related to the 
socio-economic status showed a significant 
difference between case and control groups 
(for monthly income, frequency of trips in a 
year, and frequency of occasions on which 
family members eat out in a month, 
p=0.101, p=0.153, p=0.271, respectively). 
Therefore, these confounding variables 
could not have a pronounced effect on the 
results. 

The mean DMFT value for the control 
group was 1.32±0.11. The mean values for 
decayed, missing and filled indices in the 
control group were 0.60±0.08, 0.09±0.02 
and 0.63±0.09, respectively. The mean 
DMFT index for the case group was 
0.64±0.1. The mean values for decayed, 
missing and filled indices of case group 
were 0.33±0.06, 0.05±0.02 and 0.26±0.08, 
respectively. The comparison of case and 
control groups based on DMFT is shown in 
figure 1.  

The difference of DMFT index between 
case and control groups was statistically 
significant (p<0.001). Significant statistical 
difference was observed between control 
and case groups based on decayed and filled 
indices (p=0.042 and p=0.016, respectively), 
but there was not any significant difference 
with regard to missing index between con-
trol and case groups (p=0.361). 
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     Figure1.  DMFT index in case and control groups. 
 
 
 
The mean DMFT value of the case group 

decreased 0.68 scores (51.5%) compared to 
the control group. The decrease in the values 
of decayed, missing and filled indices were 
0.27 (45%), 0.04 (44%), and 0.37 (59%), 
respectively. The decrease in DMFT value 
in the case group was statistically significant 
after introducing oral and dental health pro-
gram (p<0.001). There was also a significant 
decrease in decayed and filled indices 
(p=0.042 and p=0.016, respectively), but the 
decrease in missing index of case group was 
not statistically significant (p=0.361). 

The number of 10 year-old elementary 
school children that were caries free in-
creased from 53% in the control group to 
75% in the case group. In addition, the num-
ber of children that did not need dental resto-
rations increased from 67% in control group 
to 82% in case group.  

 
Discussion 
 

According to the results, the use of 0.2% 
sodium fluoride mouthwash program in 
elementary schools has significantly de-
creased dental caries after three years. These 

results are in accordance with previous stud-
ies in other parts of the  world.9-26 

There are, however, other studies that do 
not indicate a significant reduction in dental 
caries following administration of 0.2% so-
dium fluoride mouthwash program in 
schools. The studies of Poulsen27, Disney28, 
and Chikte29 are among them. 

In the present study, the decrease of 
DMFT index in the case group in compari-
son to the control group was 51.5%. A re-
view article by Twetman reported nearly 
30% reduction in caries.25 A decrease as 
much as 54.1% at Ripa study following a 6-
year program11, 76.1% at Yoshihara study16, 
14.2% at Lovwa study following three-year 
program of using sodium fluoride mouth-
wash20, 86% at Kobayashi study following 
a long-term program21, and 15% at Chikte 
study following a three-year program of us-
ing sodium fluoride mouthwash29 have been 
reported. 

In this study the number of caries-free 
children increased to 22% after a three-year 
program of using fluoride mouthwash in 10-
year-old children. The increase in caries-free 
children in other reports varies from 23% 
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following a six-year program of using fluo-
ride mouthwash in 12-year-old children11 to 
60% following a long-term program of us-
ing fluoride mouthwash.21 

It should be noted that the present study 
was carried out mostly on 10-year-old ele-
mentary school children in whom the inci-
sors and the first molars were generally the 
only erupted permanent teeth. Many previ-
ous studies have been carried out among 12-
year-old children with a complete permanent 
dentition.11,25,27 Although fewer number of 
permanent teeth leads to a lower DMFT 
value, the obtained results are still valuable 
since the mean age of case and control sub-
jects in the present study was the same. 
However, the difference between studied 
age groups should be considered when com-
paring the results of this study with that of 
the previous studies. 

In addition, there are other differences be-
tween previous studies and the present study 
which include differences in the level of 
fluoride in drinking water, socio-economic 
status of subjects, the condition of individu-
als’ dental caries prior to initiation of the 
fluoride program and the condition of the 
control group. 

The level of fluoride in drinking water in 
Tabriz is 0.3 ppm which is regarded a low 
level. In many of the previous studies the 
level of fluoride in drinking water was low 
as well.11,13 Studies indicated that inhabitants 
of regions with low level of fluoride in 
drinking water take the most advantage from 

such programs.25 This must be taken into 
consideration in evaluating the effect of the 
fluoride mouthwash program. Additional 
methods of fluoride intake are also consid-
ered to be a contributing factor.  

The caries status of individuals before in-
troducing the fluoride program is also im-
portant, because people with a high level of 
caries take the most advantage and exhibit 
maximum reduction in caries.28 

In some of the previous studies cleaning 
of the teeth with distilled water was per-
formed weekly in control group so that the 
reduction of caries following the use of fluo-
ride mouthwash could be more connected to 
the effect of fluoride ion instead of merely 
washing effect of the mouthwash.10,27 Like 
most of the previous studies,9,11,14,18,30 how-
ever, we did not use distilled water as a 
mouthwash in the control group. 

 
Conclusion 

According to the obtained results, it can 
be concluded that the weekly use of 0.2% 
sodium fluoride mouthwash in elementary 
schools of Tabriz has been successful. The 
reduction in the level of caries due to the 
fluoride mouthwash program was significant 
and in accordance with the results of other 
studies in low hygiene regions. This pro-
gram can play an important role in the im-
provement of oral and dental health of ele-
mentary school students. 
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