
INTRODUCTION

Oral diseases have been considered as major public 
health problems because of their high prevalence and 
incidence throughout the world.1 Even though majority 
of these diseases including dental caries are highly 
preventable; the prevalence of dental decay is increasing 
significantly.2 So far World Health Organization (WHO) 
global data has reported DMFT score in Pakistan as 
1.38 which was previously 0.9.3-5 Many reasons have 
been identified for this trend. The most prominent one 
is the lack of implementation of oral health programs 
recommending the use of self applied topical fluoride

as a major primary preventive measure to avoid the 
severe consequences of dental caries. WHO strongly 
advocate the availability of affordable fluoride 
toothpastes after recognizing dental caries as the major 
public health problem.6

Fluoride is a naturally present cavity fighter and fluoride 
dentifrices are the most cost effective methods towards 
the prevention of dental caries.2 It has been reviewed 
that reduction in dental caries prevalence is associated 
with increased use of fluoridated dentifrices. Therefore, 
this has been proposed as the method of choice for 
caries prevention.7 However, the action of fluoride in 
reducing dental caries is affected by the concentration 
of fluoride, type of fluoride compound, frequency of 
brushing and the total exposure time.8 In the developed 
countries, fluoride was included in almost all 
commercial toothpastes since 1980, with the 
concentration  ranging from even less than 500 - 1500 
parts per million of fluoride (ppm F).

Sodium fluoride (NaF), sodium monofluorophosphate 
(SMFP) and amine fluoride are the commonly 
incorporated fluoride compounds in dentifrices.9
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Previous studies have identified the effective level and 
compound of fluoride in tooth pastes to prevent caries 
in many developed7,10 and developing countries,11 but 
there has been no data reported in Pakistan. This 
indicated the need to determine the effective elements 
for fluoride utilization in the local population that still 
remains caries-activ.12

Therefore, this study was undertaken to identify the 
different fluoride levels and compounds in locally 
manufactured tooth pastes and the dental caries status 
of our local population.

METHODOLOGY
For this cross-sectional study, methodology was divided 
into two phases. In phase-1, a single biggest 
departmental store of Karachi was visited to identify 
the local brands of toothpastes available for its local 
population. All these brands were observed for the 
presence or absence of fluoride claimed by the 
manufacturer, their concentrations in ppm and fluoride 
compound in the active ingredient list. Findings of this 
survey were transferred on to a pre-designed information 
sheet. This sheet had three categories for both, the 
fluoride concentrations (500-1000 ppm F, 1100 -1500 
ppm F and no claim level) and fluoride compounds 
(NaF, SMFP and no claimed compound).

In the phase-2, a structured proforma was designed to 
collect and record the data. The proforma included the 
close ended questions regarding the details of 
demographic characteristics (age, gender and area of 
residence), names of the tooth pastes brands identified 
in phase-1 and the number of dental decay evaluated 
through dental examination. 

A group of 300 subjects visiting the dental OPD of a 
public sector tertiary care hospital was selected through 
convenient sampling. Demographic details were entered 
in the questionnaire and the subjects were asked to 
report the name of any one of the regular toothpaste 
in their use for past six months. Later, Type-1 dental 
examination13 was performed to record the number of 
decayed teeth in each individual. Patients, who reported 
toothpastes other than those which were identified in 
phase- 1 and who did not consent, were excluded from 
this study.

Number of decayed teeth was then evaluated at three 
different levels of fluoride concentration, that is, at 
500-1000 ppmF, at 1100-1500 ppmF and at no claimed 
level. Decay count was also investigated in accordance 
with the fluoride compounds present in dentifrices, 
which were NaF, SMFP and no claim level.

Data entry and analysis was done using Statistical 
Package of Social Sciences (SPSS) software version 
16.0. Descriptive statistics were performed that involved 
the frequencies of age and gender. Cross-tabulations 
were done between dental decay count and different 
fluoride levels and compounds.

RESULTS
Out of the total 20 toothpastes brands identified from 
local market, 15 claimed the presence of fluoride. Out 
of these 15 fluoridated toothpastes, only two claimed 
to have fluoride concentration of 1400 ppm, five with 
1000 ppm and eight with no fluoride concentration 
labeled on the toothpaste. Eleven brands claimed to 
have sodium mono fluoro phosphate, whereas, sodium 
fluoride was observed in four different brands.

Total 300 subjects were acquired with a response rate 
of 85%. Out of total subjects (mean age 31.60 ± 15.57) 
148 were males (49.33%) and 152 were females 
(50.66%). Clinical dental examination revealed that 
the active dental decay count ranged from zero to 10 
with and a mean active decay= 2.71 (SD=2.28). 

Table 1 represents cross-tabulation between the three 
fluoride concentration categories (1400 ppm, 1000ppm 
and no fluoride concentration label) with the total 
active decayed teeth count. The clinical dental 
examination revealed that active tooth decay of 32.33%, 
15.33% and 52.33% was observed in subjects reported 
the use of tooth paste with 1000ppm, 1400ppm and 
those which did not claim any fluoride concentration, 
respectively. 

The two compounds, sodium fluoride and sodium 
mono fluoro phosphate were also cross tabulated with 
number of dental decay [table 2]. Increase in decay
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 Table 1:  Fluoride levels and decay count.

Decay
Count

0
1
2
3
4
5
6
7
8
9
10

Total

 500 to 
1000 ppm

15
22
14
11
10
10
6
5
0
3
1
97

 1100 to 
1500 ppm

5
9
7
6
8
1
5
4
0
1
0
46

No claim

28
36
30
21
15
11
9
0
5
2
0

157

Total

48
67
51
38
33
22
20
9
5
6
1

300

Fluoride Levels

ppm = parts per million
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count (54.33%) was observed in subjects using 
toothpastes with sodium mono fluoro phosphate in 
comparison to those with sodium fluoride (37.33%).

DISCUSSION
It is frequently encountered that the fluoride level and 
type are not clearly labeled on local dentifrices.11 The 
outcome of this short term evaluation study also reported 
that majority of the commercial brands of tooth pastes 
did not mentioned the details of fluoride concentration 
and compound in the active ingredient list. This may 
suggest that the dentifrices do not contain the required 
and recommended concentrations and compounds.

World Health Organization strongly advocates the 
availability of affordable fluoride toothpastes after 
recognizing dental caries as the major public health 
problem.6 The international standard level of fluoride 
in tooth pastes is 1000 to 1500 ppm for all ages in 
order to reduce the caries burden.14-16  Evidences have 
changed the trend further; it has been now proved that 
fluoride has more preventive effect against dental caries 
when it is used in the concentration of 1500 ppm in 
comparison to those having 1000 ppm of fluoride.7,17 

The outcomes of this study are concomitant with the 
previous literature available and has shown that 
decreased caries count was present in patients reported 
the use of toothpaste with 1400 ppm of fluoride.

Given the fact that a small difference in dental caries 
count has been calculated in the two categories of 
toothpastes one having NaF and other SMFP, increase 
decay is seen in the second group. Previous studies 
have suggested NaF and amine fluoride as more superior 
to SMFP for the control of dental caries.10,18

The data for this study was collected from an OPD of 
a public sector dental hospital located in the highly 
populated area of Karachi. This hospital provides the 
quality dental treatment to the patients on very nominal 
charges and so has a huge turnover of the patients 
coming from almost all the localities of the city. The 
novel approach of this research was to identify the 
different concentrations and compounds of fluoride in 
tooth pastes and the dental caries status of local 
population of Karachi, which has not been done earlier. 

The results of this study would have been more 
authentic, if the frequency and time period of brushing 
was also recorded, as dental decay is also strongly 
related with these two variables.8 As the data was been 
collected from a dental OPD, majority of the subjects 
presented with decayed teeth and candidates with ‘no 
decay’ were very few and the results are not applicable 
at community level.

This may be suggested from this institutional based 
study that further research is needed before definitive 
recommendations can be made regarding the use of 
fluoride tooth pastes. There is a clear requirement of 
larger scale, community level research in this field. 
Clinical trials should be performed to measure the 
claimed fluoride concentrations. Later on, the 
manufacturers should be advocated to incorporate the 
recommended fluoride concentrations and to have a 
strict quality control on the fluoride dentifrices in order 
to reduce the caries burden from this part of the world. 

CONCLUSION
Within the limits of the present study, the results 
indicated that the relative caries preventive effects of 
fluoride toothpastes of different concentrations increase 
with higher fluoride levels.
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Table 2:  Cross tabulation between fluoride compounds and decay count

Decay
Count

0
1
2
3
4
5
6
7
8
9
10

Total

 NaF

18
20
18
12
14
11
7
6
1
4
1

112

SMFP

28
40
32
23
14
7
13
3
1
2
0

163

No claim

2
7
1
3
5
4
0
0
3
0
0
25

Total

48
67
51
38
33
22
20
9
5
6
1

300

Fluoride Compounds

NaF = sodium fluoride
SMFP = sodium mono fluoro phosphate
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