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Abstract - Dental fluorosis is caused by excessive fluoride
intake mainly via drinking water during the development
stage of teeth. Anuradhapura is a region where fluoride
levels in drinking water is high. Thambuttegama
divisional secretariat of Anuradhapura is considered to be
one of the hotspots for high fluoride concentration. The
latest available study at Anuradhapura (2004) revealed a
prevalence of 90% for very mild to severe form of dental
fluorosis. This study aims at finding knowledge, attitude
and prevalence of dental fluorosis among students of a
National School in Thambuttegama. A descriptive cross
sectional study was performed using a self-administered
questionnaire at National Schools of Thambuttegama.
Dean’s index was used to rate severity of dental fluorosis.
Participation rate was good (83% - 248/300). Most were
females (53%), 12 years old (44%) and from Thalawa
division (54%). Mean age of participants was 12.8 + 0.76
years. Majority of the participants didn't know about
dental fluorosis (64%). Parents were the commonest
source of knowledge on dental fluorosis (32%). Most of
the participants (73%) were satisfied with the appearance
of their teeth. 09% of participants have never visited a
dentist. According to the Dean’s index 37.5% belonged to

very mild to severe form of dental fluorosis. Well water
was used by most (44%). Among the well water users, 41%
(45/109) had very mild to severe form of dental fluorosis
in comparison to 35% (48/139) in other water users. There
was no significant difference (X2 = 1.1884; P = 0.28)
between the two groups. Prevalence of very mild to severe
form of dental fluorosis is still high among the school
children of Thambuttegama. However their knowledge on
dental fluorosis seems to be poor.

Keywords - Dental fluorosis, Deans index, Drinking
water, School children

I. INTRODUCTION

According to World Health Organization (WHO),
“Ingestion of excess fluoride, most commonly in drinking-
water, can cause fluorosis which affects the teeth and
bones. Moderate amounts lead to dental effects, but long-
term ingestion of large amounts can lead to potentially
severe skeletal problems” (WHO 2001). It has been
recognized that fluoride has both favourable effects (Ten
Cate 1990) (promoting mineral deposition, inhibiting
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mineral dissolution and preventing dental caries) and
non-favourable effects such as dental fluorosis (WHO
2001). Dental fluorosis is caused by excessive intake
of fluoride via drinking water during the development
of the teeth, usually from birth to nearly 6 years of age
(WHO 2001). This condition affects children and it is
characterized by white discoloured areas of teeth enamel.
When the condition is severe teeth become pitted and
stained (WHO 2010).

A fluoride concentration of 0.8 - 1.0 mg/l in drinking water
has shown to produce dental health benefits (WHO 1994;
Petersen & Lennon 2004). The WHO recommended level
of fluoride in drinking water is 1.5 mg/l (WHO 2004).
Concentrations of fluoride in the range of 1.5-4 mg/l result
in dental fluorosis (Mohapatra et al. 2009). High fluoride
intake can also result due to consumption of tea leaves
which have high levels of fluoride (WHO 2002; WHO
2006). Excessive intake of fluoride has led to millions of
cases in endemic areas around the world (WHO 2002).

Several studies have revealed the relation between fluoride
content in water and dental fluorosis. A study was done to
determine the prevalence and severity of dental fluorosis
in young children of Newcastle (a fluoridated area) and
Northumberland (a fluoride deficient) (Tabari et al. 2000).
The prevalence of fluorosis was 54% and 23% in fluoridated
area and fluoride deficient area respectively. Another
research conducted in India revealed a prevalence of 59%
for dental fluorosis in high fluoride area in comparison to
39% in normal fluoride area (Kotecha et al. 2012).

In dry zones high concentration of fluoride is seen in both
dug and deep wells (Dissanayake 1991). Nearly 75% of the
population in Sri Lanka, who live in rural areas, obtain
its drinking water from the ground sources (Dissanayake
1996). The daily water consumption by an individual is
much higher in Sri Lanka as it is located in the humid
tropical zone (Dissanayake 1996). Therefore the incidence
of dental fluorosis in dry zones of Sri Lanka is high. It
results in psychological problems among school children
of the low income rural areas of the dry zone (Dissanayake
1996).

Anuradhapura district belongs to the dry zone of Sri Lanka,
where a maximum fluoride level of 13.7 mg/l in drinking
water was recorded (Chandrajith et al. 2012). About 85%
of the population in this area obtain their drinking water
from shallow or deep ground water (Chandrajith et al.
2012). 19 out of 22 divisions of Anuradhapura district
have been identified as containing high levels of fluoride.
Thambuttegama, one of those divisions, had 1.6% of its

wells with fluoride levels of 4-10 mg/l. 31.4% of the wells
had 2-4 mg/l fluoride levels. Therefore Thambuttegama
can be considered as one of the hotspots for high fluoride
concentration (Chandrajith et al. 2012).

A study in 1999 among 12-14 years old children of
Eppawela division of Anuradhapura has revealed 97%
prevalence of dental fluorosis (Nanayakkara et al. 1999).
A similar study was performed to estimate the prevalence
of dental fluorosis in Anuradhapura district in 2004
(Tennakoon 2004). According to Dean’s index very mild
or greater dental fluorosis was seen in 89.8% of those
participants. 33.2% of them needed treatment (Tennakoon
2004). Treatment for dental fluorosis ranges from a
conservative bleaching management to an extensive full
crown restorations (Sherwood 2010).

Children are the most affected with dental fluorosis because
their teeth are in its developing stage. It is important to
determine the prevalence of dental fluorosis among
them. To the best of our knowledge it has been nearly 12
years from the last estimation of the prevalence of dental
fluorosis in Anuradhapura district. The aim of this study
was to determine the knowledge, attitude and prevalence
of dental fluorosis among 12 - 14 year old students of the
National School in Thambuttegama, Sri Lanka.

II. METHODOLOGY AND
EXPERIMENTAL DESIGN

A. Study setting

A descriptive cross sectional study was performed from
July to August 2016 in Anuradhapura, the largest district
by surface area in Sri Lanka. Total estimated mid-year
population of the district is 905,000 (DCS 2016). Main
employment (55%) of the district is agriculture (DCS
2014). Household Income and Expenditure Survey of
2012/2013 revealed the district’s poverty head count index
as 7.6%, whereas the country’s value is 6.7% (DCS 2015).
Thambuttegama divisional secretariat of Anuradhapura
showed an estimated head count index of 7.38% with
the number of poor people being 3042 (DCS 2015).
Anuradhapura Siddhartha School is the only national
school located in Thambuttegama which was selected for
our study.
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B. Sampling method and study instrument

All 12-14 year old students of the National School of
Thambuttegama, who gave informed written consent, were
included. A self-administered questionnaire was used to
collect demographic data and information on knowledge,
attitude and risk factors of dental fluorosis. The questions
were adapted from previous studies conducted in Quetta,
Pakistan (Sami et al. 2015) and Kilimanjaro Region,
Tanzania (Roman 2010).

C. Data collection, analysis and description of data

Institutional permission was obtained from the Director,
Thambuttegama zonal education office and the Principal of
the relevant school. Participants were recruited on the last
day of their end of term exam. Both parental consent and
assent was obtained. Participants were allowed to discuss
the project with their family or friends before making a
decision on participation. Following the administration
of the questionnaire, teeth were examined under natural
light using the criteria for Dean’s index (Dean HT 1934).
According to Dean’s index dental fluorosis was classified
under six categories. They were; normal, questionable,
very mild, mild, moderate and severe. Data was analysed
using Microsoft excel. Descriptive statistics were used to
describe the data.

ITI. RESULTS

Two hundred and forty eight students (83%) out of three
hundred participated in the study. Out of which students
from grade-7 were 44 %, grade-8 were 36% and grade-9
were 20%. Majority of the participants were females (53%),
12 years old (44%) and from Thalawa division (54%). The
mean age of the participants was 12.8 £ 0.76 years.

A. Knowledge and awareness

More than 75% of participants did not know the following:
the typical appearance of dental fluorosis, that fluoride in
drinking water helps to prevent tooth decay, that too much
fluoride in drinking water can cause mottled teeth and
that tea has high fluoride levels. However more than 50%
of participants did know that fluoride can prevent tooth
decay

Awareness on dental fluorosis was poor. 64% participants
didn’'t know about dental fluorosis. Most of the participants
who knew about dental fluorosis, acquired knowledge
from parents (32%), and rest were from the following
sources: teachers (30%), newspapers (20%), television
(13%) and internet (5%).

B. Attitudes and possible risk factors

Most of the participants used well water (44%) as their
water source (Figure 1) and had drunk one to two cups
(51%) of tea per day. Majority of the participants (73%)
were salisfied with the appearance of their teeth. They
thought that brown teeth affect less on their daily activities
(Table 1). 9% participants never visited their dentist. 5% of
the participants have attempted to remove the brownish
discoloration of their teeth by a dentist, 3% by scrubbing
teeth with charcoal, 3% by scrubbing teeth with sand and
% by grinding teeth with stone.

42%

14%

Well water

Tap water Filtered RO water
Figure 2. Percentage use of different sources of
drinking water, Thambuttegama 2016

C. Prevalence of dental fluorosis

According to the dean’s index 35.9% subjects were normal.
26.6%, 13.7%, 10.1%, 9.7% and 4% subjects belonged
to questionable, very mild, mild, moderate and severe
categories respectively. Those who [ound to have moderate
or severe dental fluorosis were offered a referral to the
nearest dental clinic, yet only ten participants agreed to
proceed.

D. Drinking water source versus dental fluorosis

Out of those who had well water as their main source
of drinking water, 41% (45/109) had very mild to severe
form of dental fluorosis. Qut of those who had other
water sources as their main source of drinking water,
35% (48/139) had very mild to severe form of dental
fluorosis. There was no significant difference between the
main source of drinking water and the severity of dental
fluorosis (X? = 1.1884; P = 0.28).
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IV. DISCUSSION

Participation for the study was satisfactory (83%). Previous
Sri Lankan published data on knowledge and attitude of
dental fluorosis was lacking. However in a similar study
in Pakistan (Sami et al. 2015) 55.6% of children agreed
that consumption of too much fluoride can cause dental
fluorosis whereas only 40% of our participants agreed on
the same. Only 1.4% of children in the Pakistani study
agreed that too much fluoride in drinking water can
cause mottled teeth whereas our study had 23% (Sami et
al. 2015). 4.3% and 23% of the participants of Pakistan
and Thambuttegama respectively knew that tea has
high fluoride content. Although parents (32%) were the
commonest source of information on dental fluorosis in
our study, it was the teachers (35%) in Pakistan. According
to our study majority (44%) of participants used well water
as their water source, while 99.7% participants subjected in
Pakistan used tube well water as their water source (Sami et
al. 2015). 85.1% of the participants of the study conducted
in Tanzania (Roman 2010) agreed that brown teeth is a
problem and only 73% of participants of our study agreed
on the same. 96.3% of participants in Tanzania agreed that
brown teeth need to be treated whereas it was only 71%
in our study.

The previous study on prevalence of dental fluorosis in
Anuradhapura by Tennakoon T in 2004 revealed that
89.8% of the participants had very mild to severe dental
fluorosis (Tennakoon 2004). To the best of our knowledge
there was no previous data on the prevalence of dental
fluorosis in Thambuttegama division but according to our
study, 37.5% belongs to very mild to severe category. This
shows a decrease in-comparison Lo the previous study
done in the entire district of Anuradhapura.

Proportion of households using an improved drinking
water source in Anuradhapura district has increased from

Table 1. Participant attitude towards dental fluorosis,
Thambuttegama 2016

Percentage of partici Per tage of participants who think
who agreed to the statements | that brown teeth affects following daily
on attitude towards brown activities (%) n=248
teeth (%) n=248
Brown teeth is a problem | 73 | Eating 18
Brown teeth affects smiling | 70 | Cleaning mouth 09
Brown teeth are difficult 87 Speaking 32
to clean
Brown teeth may cause 40 Sleeping 04
sensitivity
Brown teeth need to be 71 Smiling 54
treated
School work 11
Emotion 07
Social contacts 11

71.7% in 1994 to 95.4% in 2012 (DCS 2012). According
to our study 42% of participants used filtered water by
reverse osmosis as their drinking water source. This can
be a contributing factor for the reduction of very mild to
severe form of dental fluorosis in the area of study. There
was no significant difference related to the main source
of drinking water and the severity of dental fluorosis.
Although this seems unexplainable, use of other types of
improved drinking water as secondary sources would be a
possible reason.

Although the findings of this study were limited to
Thambuttegama, Sri Lanka, it has provided useful
information to depict the changing pattern of dental
fluorosis in this region.

V. CONCLUSION

Along with the increase in use of improved drinking
water, the prevalence of very mild to severe form of dental
fluorosis has reduced in the target population. However it
is still at 37.5% with a poor knowledge on dental flucrosis
among participants. This warrants the need of health
education to improve awareness on dental fluorosis.
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