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Dental fluorosis occurs due to ingestion of excess fluoride during tooth formation stage. Fluoride decreases the
incidence of dental caries but when exceeded above normal limit, it causes fluorosis. Fluorosis stains appear as
white opaque stains. If the dental fluorosis is more severe, it appears brown due to secondary staining. The aim of
the present study is to analyse the awareness levels on diagnosis of fluorosis stains among dental students. The
present study is a survey based study. A set of 12 questionnaires were prepared and distributed among students of
Saveetha Dental College. The questionnaires are about fluorosis, its diagnosis and treatment. We found that only a
smaller number of people are not aware of fluorosis stains and majority of them say that the cause is consumption
of drinks. Majority of the students are aware of the diagnosis and treatment plan for fluorosis stains. Hence the
present study showed that there is proper awareness on fluorosis stains among dental students. Though there is
proper awareness of fluorosis stains, there are few populations who are not aware of its diagnosis. Hence proper
awareness on fluorosis should be created among students and other populations.

FLUOROSIS, SA/GAG TEST, STAINS, WHITE.

Fluorosis occurs as a result of excess fluoride ingestion.
It appears initially as white opaque surface and leads to
brownish discolouration of the tooth. Fluorosis occurs
due to changes happening during tooth formation. The
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changes are related to cell/matrix/mineral interactions as
the teeth are forming. Fluoride also appears to enhance
mineral precipitation in forming teeth, resulting in
hypermineralized bands of enamel, which are then
followed by hypomineralized bands (DenBesten and Li,
2011). Enamel fluorosis causes damage to the enamel
surface (El Mourad, 2018).

Excess fluoride causes metabolic alteration in ameloblasts
eventually leading to defective matrix and improper
calcification of teeth and causing fluorosis of teeth (EI
Mourad, 2018). In moderate dental fluorosis, yellow to
light brown staining is observed. Severely fluorosed teeth
are more susceptible to decay, due to the loss of the outer
protective layer (T. and B., 1955; DenBesten and Li, 2011).



Some of the sources of fluoride are foods, water, topical
applications and fluoride toothpastes (Rigo, Lodi and
Garbin, 2015). The etiological agents of dental fluorosis
are exposure to high levels of fluoride in drinking water,
mouth rinses and dentifrices, ingestion of foods with
high fluoride contents like bananas, fish, tea, potatoes
(Clovis and Hargreaves, 1988).

Fluorosis is a major health problem in India and
common in children (Susheela, 2018). It was identified
in 1937 in Nellore, Andhra Pradesh (Shortt, Pandit and
Raghavachari, 1937). Uttar Pradesh is considered as the
endemic area of fluorosis in India (Pahuja, Pradhan and
Nagar, 2019). In Tamil Nadu, Madurai is a known endemic
fluorosis area (Meenakshi, Meenakshi and Maheshwari,
2006). Esthetics changes in permanent dentition are the
greatest concern in dental fluorosis. Early manifestation
of dental fluorosis is increased enamel porosity
(Fejerskov, Johnson and Silverstone, 1974). Enamel
hypomineralization in fluorosed teeth may be due to
aberrant effects of fluoride (Aoba and Fejerskov, 2002).
Diagnosis of dental fluorosis can be affected by various
factors like index validity, improper drying of teeth,
duration of drying, cleaning of teeth (Martins et al.,
2009; Rigo, Lodi and Garbin, 2015). Differential diagnosis
between fluorosis and non-fluoride-induced opacities
needs to establish differences between symmetrical and
asymmetrical or discrete patterns of opaque defects
(Alvarez et al., 2009).

Previously our department has published extensive
research on various aspects of prosthetic dentistry
(‘Evaluation of Corrosive Behavior of Four Nickel-
chromium Alloys in Artificial Saliva by Cyclic
Polarization Test:An in vitro Study’, 2017; Ganapathy,
Kannan and Venugopalan, 2017; Jain, 2017a, 2017b;
Ranganathan, Ganapathy and Jain, 2017; Ariga et al,,
2018; Gupta, Ariga and Deogade, 2018; Anbu et al.,
2019; Ashok and Ganapathy, 2019; Duraisamy et al.,
2019; Varghese, Ramesh and Veeraiyan, 2019), this
vast research experience has inspired us to research
about the awareness of diagnosis of fluorosis stains.
Awareness should be created among people to prevent
dental diseases like caries, fluorosis and other diseases
for better diagnosis and to formulate a better treatment
plan (AlDaiji et al., 2018). Hence in the present study we
analysed the level of awareness on diagnosis of fluorosis
stains among dental students.

The present study is a survey. A set of 12 questionnaires
were prepared and distributed among students of
Saveetha Dental College. The questionnaires are about
fluorosis, its diagnosis and treatment. The responses are
recorded and made into a pie chart.

List of questions and options:

1) Are you aware of the term fluorosis?
Yes/No

2) What do you think that causes fluorosis?
Food/Drinks/Bacteria/None
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3) Is fluorosis stains good for our teeth?
Yes/No
4) How do you find that the tooth contains fluorosis
stains?
By checking whether the white streaks are present/
By checking the colour of the teeth/ Both/
None
5) Do you use fluoride rich toothpaste?
Yes/No
6) Are you aware of how fluorosis stains are
treated?
Yes/No
7) Do you think fluorosis goes away by brushing
teeth?
Yes/No
8) Do you think fluorosis weakens the tooth?
Yes/No
9) Can you get rid of white spots on teeth?
Yes/No
10) Do you think vitamin contents affect fluorosis?
Yes/No
11)  Are you aware of any specific diagnostic test for
fluorosis?
Yes/No
12)  Are you aware of the SA/GAG test for fluoride
toxicity?
Yes/No

In the present study, 64% participants were males and
36% were females. We observed that 94% were aware
of fluorosis whereas 6% were not aware [Figure 1]. 54%
participants agreed that fluorosis is caused by drinks and
23% agreed that it is caused by food intake [Figure 2].
56% agreed that fluorosis stains are bad for our teeth
[Figure 3]. Majority of the participants were aware of
how to differentiate fluorosis on teeth [Figure 4] and
79% participants were aware of treatment of fluorosis
stains [Figure 6]. 74 % participants use fluoride rich
toothpaste [Figure 5]. 57% participants believe that
fluorosis goes away by brushing the teeth [Figure 7].
75% participants were aware that fluorosis weakens the
tooth [Figure 8]. 71% participants were aware that white
spots can be treated [Figure 9]. 77% participants were
aware that vitamin content affects fluorosis [Figure 10].
620 participants were aware of the diagnostic measures
[Figure 11] and 55% participants were aware of the
SA/GAG test, which is used to check fluoride toxicity
[Figure 12].

From the results obtained we observed that only less
people were not aware of fluorosis stains and majority of
them were aware of the cause of fluorosis. Most of them
said that the cause is consumption of drinks. Majority
of the students are aware of the diagnosis and treatment
plan for fluorosis stains.

There are similar studies conducted to know the level of
awareness on fluorosis stains and diagnostic measures.



A study was conducted by Fasil Kenea Duguma et al
where they reported the awareness level on fluorosis
was as high (concordant to the present study) but the
awareness on treatments and their success rate were
relatively low (Duguma and Jeylan, 2019). Most of the
respondents in the present study mentioned the cause
of fluorosis as drinking water and this is in concordant
to the study conducted by Fasil Kenea Duguma et al
(Duguma and Jeylan, 2019). Fasil Kenea Duguma et al
also have reported that dental fluorosis causes impact
on general health (Duguma and Jeylan, 2019). Reem
Aldaigy et al conducted a similar study where they
reported the diagnosis based on dean’s fluorosis index
(AlDaiji et al., 2018).

Figure 1: Pie chart representing the awareness level on
fluorosis. Blue denotes participants who are aware and red
denotes participants who are not aware. 94% participants
were aware of the term fluorosis whereas 6% were not
aware

Are you aware of the term fluorosis?

M yes

no

Figure 2: Pie chart representing the cause of fluorosis. Blue
denotes participants saying food, red denotes participants
saying drinks, green denotes participants saying bacteria
and orange denotes participants saying none. 54%
participants said that the cause is drinks, followed by food
(239%), bacteria (16%) and none being the least (7%).

What do you think that causes fluorosis?

Efood

W drinks

B bacteria
none
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Figure 3: Pie chart representing the status of fluorosis on
our teeth. Blue denotes participants who are saying yes
and red denotes participants who are saying no. 44%
participants said yes and 56% said no

Is fluorosis stains good for our teeth?

M yes
™

Figure 4: Pie chart representing the way to identify the
fluorosis stains in our teeth. Blue denotes participants who
are saying that they can identify by checking whether the
white streaks are present, red denotes participants who
are saying that they can identify by checking the colour
of the teeth, green denotes participants who are saying
both the options and orange denotes participants who
are saying none of the options. 52% participants said
both the options followed by participants who are saying
that they can identify by checking the colour of the teeth
(27%), participants who are saying that they can identify
by checking whether the white streaks are present (199%)
and participants who are saying none (2%).

How do you find that the tooth contains fluorosis stains?

by shecking whether the white

streaks are present

Wby shecking the colour of the
testh

Woth
Enaone

Figure 5: Pie chart representing the number of participants using
fluoride rich toothpaste. Blue denotes participants who are saying
yes and red denotes participants who are saying no. 74% participants
said yes and 26% participants said no

Do you use fluoride rich toothpaste?
E yes

no
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Figure 6: Pie chart representing how many of the
participants are aware of treating the fluorosis stains and
how many of them are not aware. Blue denotes participants
who are saying yes and red denotes participants who are
saying no. 79% participants said yes and 219% participants
said no

Figure 9: Pie chart representing the number of participants
who believe that they can get rid of white spots on teeth.
Blue denotes participants who are saying yes and red
denotes participants who are saying no. 71% participants
said yes and 29% participants said no

Can you get rid of white spots on teeth?

Are you aware of how flucrosis stains are treated?

W yes

no

Figure 7: Pie chart representing the number of participants
who believe in treating fluorosis stains by brushing the
teeth. Blue denotes participants who are saying yes and red
denotes participants who are saying no. 57% participants
said yes and 43% participants said no

Do you think fluorosis goes away by brushing teeth?

MEyes

no

M yes

no

Figure 10: Pie chart representing the number of participants
who believe that vitamin content can affect fluorosis. Blue
denotes participants who are saying yes and red denotes
participants who are saying no. 77% participants said
yes and 23% participants said no

Do you think vitamin contents affect fluorosis?

M yes

ne

Figure 8: Pie chart representing how many participants
are aware that fluorosis stain weakens the tooth and how
many of them are not aware. Blue denotes participants
who are saying yes and red denotes participants who are
saying no. 75% participants said yes and 25% participants
said no

Do you think fluorosis weakens the tooth?

M yes

no

Figure 11: Pie chart representing the participant’s
awareness level on specific diagnostic tests. Blue
denotes participants who are saying yes and red denotes
participants who are saying no. 62% participants said
yes and 38% participants said no

Are you aware of any specific diagnostic test for flucrosis?

yes
no
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Figure 12: Pie chart representing the participant’s
awareness level on SA/GAG test for fluoride toxicity. Blue
denotes participants who are saying yes and red denotes
participants who are saying no. 55% participants said
yes and 45% participants said no.

Are you aware of the SAIGAG test for fluoride toxicity?

Hyes
Mo

Majority of the respondents in the present study use
fluoride rich toothpaste and some studies have reported
the prevalence of fluorosis due to usage of fluoride
rich toothpaste. Hence the fluoride composition in the
toothpaste should be present at a limited range to prevent
fluorosis (Tiwari, Kaur and Sodhi, 2010). SA/GAG test is
a diagnostic test used to measure fluoride toxicity (Jha et
al., 1982) and the present study showed that the majority
of the respondents were aware of the diagnostic test. The
SA/GAG test can also be used as a diagnostic test for
ankylosing spondylitis (Susheela et al., 1988).

Pahuja M et al conducted a study where they assessed
the awareness level among the rural population and they
reported that the majority of the participants were aware
of dental fluorosis and treatments done but they were not
aware of its consequences and did not consult a dentist
which is contrary to the present study as majority of the
respondents were aware that fluorosis stains weaken the
tooth (Pahuja, Pradhan and Nagar, 2019). Another study
was conducted by Yadav R et al where they conducted
a survey among children and reported that most of the
children were not aware of fluorosis and most of the
children worried about esthetic concerns (Yadav, Yadav
and Oberoi, 2014). Hence a proper awareness should be
created among the people about its consequences and
treatment plans (Pahuja, Pradhan and Nagar, 2019),
(Yadav, Yadav and Oberoi, 2014).

One of the main etiologies for fluorosis is consuming
fluoride rich foods and water resulting in fluorosis and
the study conducted by Anand Verma et al have reported
this (Verma et al., 2017). Even in the present study most of
the respondents were aware of the cause. Treatment plan
should be formulated based on severity of fluorosis and
this can be achieved by Dean’s fluorosis index, which is
widely used to measure the severity of fluorosis (Akpata,
2001). The present study is a single centered study with
a small sample size. The future scope includes multi
centered study with a large population and including
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other diagnostic measures for creating awareness in all
kinds of population.

CONCLUSION

Thus the present study showed that there is proper
awareness on fluorosis stains and its diagnosis among
dental students. Though there is proper awareness of
fluorosis stains, there are few populations who are
not aware of the diagnostic measures. Hence proper
awareness on fluorosis should be created among students
for proper diagnosis and treatment planning.
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