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A b s t r ac t
Aims: To assess the fluoride concentration in water sources and its association with caries index in children living in Tripoli, Lebanon.
Materials and methods: The concentration of fluoride was measured in tap and bottled water using ion chromatography. For tap water, eight
water sources were evaluated before and after domestic distribution during June and November 2016. For bottled water, seven brands available
on the market were tested. Caries were recorded in 402 children using DMFT/dmft indices. A questionnaire was distributed to parents to gather
information about sociodemographic characteristics, the source of water consumed, the consumption of fluoride supplements, fluoridate salt,
tea and sweets, and the frequency of toothbrushing.
Results: The fluoride concentration in tap water was not significantly different from the optimal concentration (p value > 0.05). However, the
amount of fluoride in bottled water (0.14 ± 0.698 mg/L) was significantly lower than the optimal amount of fluoride recommended by the
World Health Organization for decay prevention (0.5–1 mg/L) (p value < 0.001). The prevalence of caries was elevated in children aged 5 years
(90.5%) and 12 years (89.6%). The carious indices were lower in children who consume tap water, tea, and fluoridated salt and those who
consume less sweet.
Conclusion: Additional studies covering all Lebanese regions should be performed to develop a national policy concerning fluoride-based
scientific evidences.
Clinical significance: Pedodontists should take in consideration the source of water consumed by the patient before prescribing a fluoride
supplementation to avoid an overconsumption. They should promote effective oral hygiene methods and nutritional education and encourage
regular tea consumption as an affordable source of fluoride to prevent caries.
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Introduction
Dental caries is a public health concern; it reduces quality of life by
causing infection, pain, and tooth loss.1 In children, tooth decay
can cause chewing, phonation, and sleep problems, limiting
daily activities and learning.2 Fluoride remains the most effective
preventive measure against tooth decay. It has several beneficial
effects on oral health due to its action on dental tissues and on the
cariogenic bacteria. On the one hand, it inhibits demineralization by
increasing the resistance of dental tissues against acid attacks and
promotes their remineralization, and on the other hand, it inhibits
bacterial metabolism and plaque formation. 3 Water fluoridation is
the most widely used public health policy in the world for caries
prevention.4 It is still considered as cost-effective and essential
policy in the 21st century in the prevention of dental caries at the
community level.5 Nevertheless, one should be aware of the side
effects of excessive exposure, such as dental fluorosis. Public health
authorities must balance fluoride intake to prevent dental caries
while minimizing dental fluorosis. Therefore, systemic exposure to
fluoride must be assessed prior to the introduction of a communitywide fluoridation program.6
According to World Health Organization (WHO), Lebanon is a
small Middle Eastern country that has one of highest “decay missed
filled tooth” (DMFT) index (>4.4) in the world for 12-year-olds.7
Another recent nationwide study still shows a high prevalence of
tooth decay among children of different age.8 This puts Lebanon
among the countries most concerned in the fight against carious
disease. Despite these imminent needs, fluoridation of water and
salt remains a matter of national debate. The last assessment of
fluoride levels in water in Lebanon dates to 20049 and showed low
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levels of fluoride in all water sources except few sources, including
the city of Tripoli. At the same time, data on fluoride exposure from
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food are limited.10 This prompted us to conduct this study with
the first objective to evaluate fluoride concentrations in all water
sources in the city of Tripoli. The second objective was to assess
factors associated with caries indices DMFT/dmft in a population of
children aged 5 years and 12 years living in different socioeconomic
regions of Tripoli. These factors included the daily toothbrushing,
the sweet consumption, the source of water consumed, the fluoride
supplements intake, the fluoride salt intake, and the consumption
of tea.

M at e r ia l s

and

M e t h o d s

Study Design
This was an exploratory, descriptive, and cross-sectional study
conducted in Tripoli, Lebanon. The protocol of the study was
approved by the Ethics Committee of Saint Joseph University of
Beirut (USJ-2017-127), the “National Water of North Lebanon” the
governmental entity responsible for water management in North
Lebanon, and the Lebanese Ministry of National Education. Written
informed consent in accordance with the declaration of Helsinki was
obtained from the parents of the participants, and verbal informed
assent was also obtained from the children.

Assessment of Fluoride Concentrations
The assessment of fluoride concentrations was performed in tap
and bottled water. According to National Water of North Lebanon,
there are eight main sources in Tripoli. For each source, one or
two distribution points were randomly selected to assess fluoride
concentration in tap water before and after home distribution.
Three samples were taken from each source (63 samples in total).
Each source was evaluated twice (June and November 2016). For
each collection a 500-mL plastic bottle was washed three to four
times with water from the source to be measured and then filled
and sealed. Each bottle was labeled with the date, time, and source
of collection. Samples were then placed in suitable containers and
immediately transported to the designated lab for analysis. Seven
available brands of bottled water brands on the market were
tested: 3 bottles (500 mL) of each brand of different batches (total
27 bottles) were randomly selected for testing at the same lab
as the tap water. The chemical analysis was conducted using the
Waters ion chromatography (IC) technique as described by WHO.11
IC Waters system (Milford, MA, 119 USA) in conjunction with the
Millennium 32 was used for the chemical evaluation of the water
samples. This system contains a 616 pump with a 600 S controller
and an Anion HR-Pak IC column 4.6 × 75 mm, an autosampler (717
plus), and a conductivity detector 432.11

Assessment of Caries in Children
Study Population
Lebanese children aged 5 and 12 years were recruited between
January and June 2017 from four schools in Tripoli. Tripoli is the
second largest city in Lebanon divided socioeconomically into four
regions: Ebbe (low level), Abi Samra (middle level), Old city (low
level), and New city (medium and high level).12 Schools were chosen
randomly for each region of the city through a draw, among the
list of institutions, provided by the Ministry of Education. Children
were selected randomly from each school in each region.
Lebanese children aged 5 and 12 years, living in school region
for at least 5 years, with written informed consent and completed

questionnaire by parents, who consume only one source of water
(tap or bottled), were included in the study. Those who are not
permanent residents of the school region or who consume both
tap water and bottled water were excluded.

Clinical Oral Examination
The caries index was recorded in a population of children in the
four different socioeconomic regions of Tripoli. The evaluation of
the caries index was performed using Klein and Palmer index for
permanent (DMFT) and deciduous teeth (dmft).7,13 Individual oral
examinations were performed in classroom. One postgraduate
student in Pediatric Dentistry Department of Saint Joseph
University of Beirut conducted all the examinations according to
WHO requirements.7 Artificial light, equipment (gloves, mask, and
gauze pads), and prepackaged sterilized instruments (single use
mirror and probe) were used for the oral examinations. The number
of teeth with carious lesions at D1 level according the Eckstrand
classification,13 teeth with fillings and missing teeth were recorded.
The DMFT/dmft indices were calculated for dental caries experience
assessment according to the WHO criteria.7

Questionnaire
A questionnaire intended for parents provides information
concerning their children on demographic data (age, gender, and
permanent residential address), the source of water consumed by
children (tap or bottled), the possibility of consumption of fluoride
supplements (yes/no), fluoridated salt (yes/no), daily toothbrushing
(yes/no), daily consumption of tea (yes/no), and daily consumption
of sweets (yes/no) in these children. The quantity of fluoride taken
from water measured was also analyzed.

Statistical Analyses
Statistical analyses were performed using IBM SPSS Statistics
(version 20). The level of significance was set at p value ≤ 0.05.
Kolmogorov–Smirnov tests were used to assess the normality
distribution of continuous variables. Paired Student t tests were
applied for the comparison of fluoride concentration between
distribution points and sources and between June and November.
One-sample t tests were performed for the comparison of fluoride
concentration in sources and distribution points with the optimal
amount of fluoride recommended by the WHO for decay prevention
(0.5–1 mg/L).14
In order to explore the explanatory variables associated with
DMFT and dmft indices as the dependent continuous variable,
univariate analyses followed by multivariate analyses were
performed. Univariates analyses included Pearson correlation
coefficient to assess the relationship between continuous
variables (DMFT/dmft and fluoride concentrations in water),
Student t-tests, and Mann–Whitney U test for the comparisons
of continuous variables between two groups and analysis of
variance followed by Tukey post hoc tests for the comparison of
continuous variables between three groups. Explicative variables
with a p value <0.200 in univariate analyses were included for
multiple regression analyses. The collinearity assumption was
tested, and variables highly correlated with each other were not
included in the same model. Since variables tap or bottled water,
place of residency, and fluoride concentration in water were highly
correlated, and only the variable tap/bottled water were retained
in the model.
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R e s u lts
Assessment of Fluoride Concentrations
The average concentration of fluoride at the distribution
points during the month of June (0.37 ± 0.068 mg/L) was
significantly smaller compared to the sources (0.44 ± 0.075 mg/L)
(p value = 0.002). However, the average concentration of fluoride
at the distribution points during November (0.43 ± 0.117 mg/L) was
not significantly different than sources (0.44 ± 0.143 mg/L) (p value
= 0.772). Fluoride concentration in bottled water varied between
0.03 and 0.25 mg/L, and the mean concentration (0.14 ± 0.698
mg/L) was significantly smaller compared to tap water sources and
distribution points (p value < 0.001).
The fluoride concentration in tap water in June (0.44 ± 0.075
mg/L) and November (0.44 ± 0.143 mg/L) and in the distribution
points in November (0.43 ± 0.117 mg/L) was not significantly
different from the optimal concentration recommended by the
WHO for decay prevention (0.5–1 mg/L) (p value >0.05). In contrast,
the average amount of fluoride observed in the distribution points
in June (0.37 ± 0.068 mg/L) (p value = 0.001) and in bottled water
(0.14 ± 0.698 mg/L) (p value < 0.001) were significantly lower than
the optimal amount of fluoride recommended by the WHO for
decay prevention (0.5–1 mg/L).14

Description of the Study Population
Four hundred and two children aged 5 and 12 years were included
in the study: 201 participants aged 12 years (104 boys and 97 girls)
and 201 participants aged 5 years (102 boys and 99 girls). Concerning
the distribution of the participants, 50, 51, 50, and 50 children aged
5 years were recruited from Abi Samra, Old city, Ebbe, and New city,
respectively. In all, 50, 51, 50, and 50 children aged 12 years were
recruited from Abi Samra, Old city, Ebbe, and New city, respectively.
Fluoride supplements were consumed by 21.9% of 5-year-old
children and by 13.4% of 12-year-old children. Solely, 42.8% of
5-year-old children and 50.2% of 12-year-old children regularly
brush their teeth at least once per day. This could explain the high
prevalence of decay among 5-year-old (90.5%) and 12-year-old
(89.6%) children. On the other hand, 51.7% of total children included
in the study drank bottled water. Most children from low-income
regions (Ebbe, Old city) drink tap water which contains more amount
of fluoride than the bottled water consumed by most children from
middle- and high-income regions (Abi Samra, New city) (p value <
0.001). Sociodemographic characteristics of the participants, food,
and fluoride consumption are illustrated in Table 1.

Factors Associated with Caries Indices in Children
DMFT and dmft were not significantly associated to the gender
of children aged 5 years (p value = 0.342) and 12 years (p value
= 0.342) (Table 2). However, a significant association was found
between caries indices and the source of water consumed by
children (p value < 0.001); decay was significantly elevated for
children drinking from bottled water compared to children drinking
from tap water (Table 2).
A significant correlation was also found between fluoride
concentration in water and carious indices (p value < 0.05) (r =
−0.330 for DMFT and r = −0.354 for dmft); DMFT/dmft indices
increase significantly when fluoride intake decreases (Table 3).
This could explain the fact that decay indices were significantly
related to the place of residency in Tripoli (p value < 0.001); decay
was significantly more elevated in high-income regions drinking
frequently from bottled water (91.5% of Abi Samra and the new
1100

Table 1: Characteristics of the study population according to age
Gender
Boys
Girls
Source of water
Tab
Bottle
Caries prevalence
Presence
Absence
Tea consumption
Fluoride supplements
intake
Teeth brushing
Sweet consumption
Fluoridated salt intake
Residence
 Abi Samra (middleincome)
Old city (low-income)
Ebbe (low-income)
 New city (middle/highincome)
12-year-old Gender
Boys
Girls
Source of water
Tab
Bottle
Caries prevalence
Presence
Absence
Tea consumption
Fluoride supplements
intake
Tooth brushing
Sweet consumption
Fluoridated salt intake
Residence
 Abi Samra (middleincome)
Old city (low-income)
Ebbe (low-income)
 New city (middle/highincome)

Frequency

Percentage

102
99

50.7
49.3

97
104

48.3
51.7

182
19
33
44

90.5
9.5
16.4
21.9

86
154
15

42.8
76.6
7.5

50

24.9

51
50
50

25.4
24.9
24.9

104
97

51.7
48.3

97
104

48.3
51.7

180
21
48
27

89.6
10.4
23.9
13.4

101
160
18

50.2
79.6
9.0

50

24.9

51
50
50

25.4
24.9
24.9

5-year-old

city) compared to low-income regions drinking frequently from
tap water (87.62 % of old city and Ebbe) (Table 2).
Moreover, mean decay indices were significantly elevated
in participants who do not daily brush their teeth compared to
those who brush their teeth (DMFT: p value = 0.014; dmft: p value
< 0.001) (Table 4).
Also, sweet consumption was significantly associated with
DMFT (p value < 0.001) and dmft (p value < 0.001); caries was
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Table 2: Univariate analyses of the factors associated with decay indices in children
DMFT

Explicative variables
Gender
Source of water
Teeth brushing
Tea consumption
Fluoride supplements
Sweets consumption
Fluoridated salt
Residence

dmft

Gender
Source of water
Teeth brushing
Tea consumption
Fluoride supplements
Sweets consumption
Fluoridated salt
Residence

Boys
Girls
Tap
Bottled
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Abi Samra
Old city
Ebbe
New city
Boys
Girls
Tap
Bottled
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Abi Samra
Old city
Ebbe
New city

n
104
97
97
104
101
100
48
153
27
174
160
41
18
183
50
51
50
50
102
99
97
105
86
114
33
168
44
157
154
47
15
186
50
51
50
50

Mean
3.38
3.15
2.69
3.82
3.12
3.43
2.38
3.56
2.96
3.32
3.54
2.22
2.5
3.35
3.54b
2.86a
3.04a
3.66b
4.29
4.72
3.26
5.66
3.22
5.46
3.00
4.8
4.75
4.43
5.29
1.94
2.67
4.65
5.34b
3.59a
3.92a
5.18b

Std deviation
1.691
1.734
1.523
1.705
1.84
1.565
1.539
1.67
1.87
1.686
1.625
1.651
1.855
1.683
1.717
1.523
1.653
1.858
3.062
3.229
2.329
3.366
2.313
3.346
2.121
3.233
2.479
3.311
3.078
1.647
2.469
3.152
3.921
2.594
2.709
2.898

p
0.342
<0.001
0.198
<0.001
0.312
<0.001
0.044
0.048

0.342
<0.001
<0.001
0.002
0.556
<0.001
0.018
0.020

a,b

Different letters indicate a significant difference according to Tukey post hoc tests

Table 3: Correlation between fluoride concentrations in water and
decay indices
Fluoride concentrations in water

DMFT
Correlation −0.330
coefficient
p
0.000
n
201

dmft
−0.354
0.000
201

significantly higher among participants who eat candy (Table 4).
The tea consumption was significantly related to DMFT (p value <
0.001), but this was not the case with dmft (p value = 0.070); the
mean indices on permanent teeth was significantly lower among
participants who drink tea compared to others that do not consume
tea (Table 4).

Furthermore, fluoridated salt intake was significantly associated
with DMFT (p value = 0.046) and dmft (p value = 0.033). The
average carious index was significantly lower when salt was used
(Table 4). However, a significant association between fluoride oral
supplement intake and carious indices was not found for permanent
(p value = 0.312) and deciduous teeth (p value = 0.556) (Table 2).

D i s c u s s i o n
The primary objective was to evaluate fluoride concentration in
water, the main source of systemic fluoride. Two water sources
were evaluated: tap and bottled water, to cover all the sources of
water consumed in Tripoli city. Different chemical methods were
used to measure the concentration of fluoride in water: colorimetry,
spectrophotometry, potentiometer and selective ion electrode.15
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Table 4: Multiple regression analyses of explicative variables associated with decay indices
Unstandardized coefficients
DMFT

dmft

Model
Source of water
Tea consumption
Teeth brushing
Sweet consumption
Fluoridated salt
Source of water
Tea consumption
Teeth brushing
Sweet consumption
Fluoridated salt

B
1.348
0.938
0.555
−1.023
0.815
2.975
0.814
2.469
−2.076
1.394

Std. error
0.226
0.243
0.224
0.268
0.390
0.351
0.447
0.360
0.423
0.650

Standardized
coefficients
Beta
0.394
0.234
0.163
−0.241
0.136
0.474
0.096
0.389
−0.280
0.117

In this study, the chosen technique was ion chromatography
because it is recommended by the WHO for the measurement of the
fluoride content in water, and it is used in many recent studies.13,16,17
Chemical evaluations were carried out during the months of
June (after the rain) and November (before the rain) to avoid the
biases related to the climate variations.18 However, we did not find
significant differences between average fluoride concentration
between June and November. This study was the first to examine
whether the rate of fluoride in the main sources varies after the
domestic distribution of water. A decrease was noted between the
average concentration of fluoride observed from sources (0.44 ±
0.075 mg/L) and after home distribution (0.37 ± 0.068 mg/L) for
the month of June; further studies should be performed to confirm
our findings.
The average fluoride concentration in our study in tap water
was lower than the average fluoride concentration in Iranian tap
water (0.65 ± 0.38 mg/L); however, they were higher than those
found in the United Arab Emirates (UAE) (ranging between 0.04
and 0.3 mg/L).19 Other countries such as Tunisia, China, and India
have greater variations of fluoride concentrations in tap water,
ranging from 0 to 2.4 mg/L, 0.30 to 15.24 mg/L, and 0.5 to 8.5 mg/L,
respectively.20–22
Regarding bottled water, three bottles with different batches
were collected for each brand, to cover the different seasonal
fluctuations, which can influence the rate of fluoride in the water.16
A previous study in Lebanon showed a low average fluoride
concentration in 32 brands of bottled water (0.15 mg/L). 23 This
could be explained by the fact Lebanese law does not impose to
add any amount of fluoride in water. Similar results were found
in bottled water consumed in UAE (0.14 mg/L), India (0.2 mg/L),
and Australia (< 0.08 mg/L).15,16,24 Higher concentrations were
observed in bottled water, consumed in Saudi Arabia, ranging
from 0.5 to 0.83 mg/L. 25
The WHO recommends a minimum fluoride concentration of
0.5 mg/L to prevent tooth decay, not to exceed 1 mg/L.14 The dose
of fluoride added to water in a fluoridation program varies between
countries. The Canadian dental association affirms the need for
additional studies to define the optimal rate of fluoride in water.26
Given the disparity of the recommended optimum rate of fluoride in
water worldwide, and since fluoride concentration in tap water has a
considerable average close to 0.5 mg/L in most sources as revealed
in our findings, we decided to evaluate the explanatory variables
associated with caries indices of children from different regions in
Tripoli taking into consideration the source of water consumed.
1102

95.0% confidence interval for B
t
5.956
3.863
2.476
−3.817
2.089
8.477
1.820
6.865
−4.907
2.145

Sig.
0.000
0.000
0.014
0.000
0.038
0.000
0.070
0.000
0.000
0.033

Lower bound
0.901
0.459
0.113
−1.551
0.046
2.283
−0.068
1.760
−2.911
0.112

Upper bound
1.794
1.417
0.998
−0.494
1.584
3.667
1.695
3.179
−1.242
2.675

The main objective of this second phase of the project was to
compare caries index related to the amount of fluoride provided
by water to evaluate the effectiveness of the fluoride content in tap
water. Our study considered two age-groups: 5 and 12 years old. In
fact, decay level should be examined at age of 5, since changes over
short periods can occur in deciduous teeth compared to permanent
teeth. On the other hand, the age of 12 is considered as an indicator
for international comparisons and disease surveillance.7
According to our study, 76% of Ebbe children and 99% in Old
City consume tap water. In fact, the modest socioeconomic level
of these regions forces people to use tap water, which is already
available in their homes. On the contrary, 100% of children in the
new city and 83% in Abi Samra, whose socioeconomic level is
medium or high, prefer to consume bottled water. The substitution
of drinking water by bottled water is also observed worldwide, as
consumers give greater confidence to bottled regarding purity and
absence of contaminants.27
A close relationship between the caries index and the source
of water consumed is present in our study. The presence of fluoride
in tap water has contributed to a significant reduction in the caries
index in children from distressed regions, compared to those who
consume bottled water in the affluent regions even though the
modest socioeconomic level is considered a carious risk factor by
the international guidelines.28
A nationwide study in Lebanon revealed a mean caries index
of 5.15 for the deciduous teeth and 3.42 for 12-year-old children.8
This result is close to our study for the region of Abi Samra (dmft
5.34, DMFT 3.54) and new city (dmft 5.18, DMFT 3.66), but it is higher
than the indices found in Ebbe (dmft 3.92, DMFT 3.04) and old city
(dmft 3.59, DMFT 2.86). Comparing to national rates, lower decay
rates are observed in deciduous and permanent dentitions only in
regions benefiting from fluoride in drinking water.
The WHO has set goals to be achieved at the beginning of the
21st century to improve oral health. The first goal is to reduce to
50% the number of children between the age of 5 and 6 who do
not have any decay. The second goal is to reach an average DMFT
index of 3- for 12-year-old children.7
Our study showed that the presence of fluoride in tap water
with concentrations close to 0.5mg/L reduced the caries index,
which made reaching the targets of WHO for 12-year-olds possible.
However, this concentration seems to be insufficient in children
from 5 to 6 years: only 11.76% of the children of the old city, 10.2%
of Ebbe and Abi Samra, and 6.12% of the new city are free from
decay. These results may be explained by some ignorance about
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oral health among parents, about deciduous teeth, the care of
permanent teeth is more valued. Deciduous teeth are also more
quickly affected by decay than permanent teeth. Thus, deciduous
teeth require more preventive measures to fight tooth decay in
this city. High prevalence is also observed among young children
in several Arab and South Asian countries.29–33 On the other hand,
countries such as Sweden, Australia and United Kingdom have
achieved the objectives of the FDI and WHO, as consequence of
the implementation of preventive measures such as fluoridation.31
The secondary objectives of this study were to estimate the
frequency of toothbrushing, sweets intake, and consumption of
tea, salt, and fluoride oral supplements (other systemic sources of
fluoride), and, as factors that may affect decay risk and to evaluate
fluoride exposure in Tripoli to prevent the harmful effects of fluoride
overdose on oral and general health.
The frequency of dental brushing was studied in this research.
The results showed that daily brushing (at least once a day) has a
protective effect on the teeth of 5-year-old children, which is in
line with the international recommendations on this subject. 34,35
This study shows a social inequality in brushing habits: children in
affluent regions brush their teeth more frequently than children
in distressed regions which is found in several other studies.34–36
Social inequality in dental brushing must be a major concern in
national awareness campaigns on oral health. The results should
help to improve instructions on brushing teeth to improve the oral
situation in all especially in distressed areas.
High consumption of sweets among children in Tripoli is
observed in the four regions where most children eat sweets
at least twice a day between meals. Regular consumption of
sweets between meals is the most important dietary factor in the
development of dental caries. 37 Oral health professionals need
to become more involved in nutrition education to fight tooth
decay.34,35 The Ministry of Health must set well-defined targets at
the community level to reduce high sugar consumption.
More frequent tea consumption (in Ebbe and old city) was
associated with lower DMFT. A previous study in Lebanon showed
that tea has high average fluoride content (average of 0.955 mg/L).10
Tea also contains polyphenol, which has an antibacterial effect and
reduces acid production. Therefore, health professionals should
encourage children with high carious risk to consume tea regularly
in accordance with permitted caffeine standards for children (1 to
2 cups of tea per day).38
Some brands of fluoridated salt are available on the Lebanese
market. The consumption of fluoride salt is low, ranging from 0
to 15% among children in Tripoli which can be attributed to the
disagreement over salt fluoridation in Lebanon.
Fluoride supplementation consumption is more common in
affluent regions and nonexistent in distressed regions. However, the
association between fluoride oral supplement intake and carious
indices was not significant for permanent and deciduous teeth.
The difference in fluoride content in the water consumed between
distressed and affluent regions could offset these results. Larger
studies are needed to confirm this association, as there is disparity
in results affecting the efficacy of fluoridated supplements and
prevention of caries. 39
Our results deserve to be supplemented by additional studies
with the same objectives and covering all regions of Lebanon. This
is imperative to develop a fluoride policy at the national level, based
on field data and clear and precise scientific evidence. The national
health oral program should then be supported by learning effective

oral hygiene methods and nutrition education about the harmful
effects of sugar. Lastly, evaluation and systematic epidemiological
surveillance should remain in place for Lebanese children.

C o n c lu s i o n
This study highlights that the presence of fluoride concentrations
close to 0.5 mg/L in most of tap water sources in Tripoli, has
reduced the negative impact of the socioeconomic factor on
oral health, although the brushing and consumption of fluoride
supplements are more frequent in affluent regions. Benefit of tea
was also observed in this study against tooth decay. Based on our
results, pedodontists should take into consideration the source of
water consumed by the patient before prescribing any fluoride
supplementation in order to avoid overconsumption. They should
promote effective oral hygiene methods, nutritional education,
and encourage regular tea consumption as an affordable source
of fluoride to prevent caries.
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