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Abstract. This study aimed to evaluate the prevalence and factors associated with
dental fluorosis in permanent incisors among children aged 8-10 years in Bang-
kok, Thailand. We studied 707 children selected by stratified randomization and
examined each of them to determine their Dean’s fluorosis index. Parents of the
studied children were asked to fill out a questionnaire. The study was conducted
from July to October 2014. Chi-square test and multiple logistic regression analysis
were used to study the association between various factors and fluorosis among
study subjects. Dental fluorosis was found in 18.4% of subjects. Sixteen point one
percent and 2.3% of 707 subjects had very mild fluorosis and mild fluorosis, respec-
tively. Factors significantly associated with dental fluorosis were family income
(aOR=1.77; 95% CI: 1.10-2.86, p=0.02) and history of taking fluoride supplements
(aOR=1.66; 95% CI: 1.07-2.61, p=0.03). This study indicated that the prevalence of
fluorosis had increased in Bangkok, but the majority was very mild level.
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INTRODUCTION

Dental fluorosis is a developmental
disturbance of enamel, associated with
excessive ingestion of fluoride during
tooth development (Fejerskov and Den-
besten, 1996). Mild dental fluorosis is
characterized by bilateral, diffuse, opaque
and white striations that run horizontally
across the enamel following perikymata,
cuspal snow capping and a snow flaking
appearance (Fejerskov and Denbesten,
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1996). In more severe forms, enamel may
become discolored and/or pitted (Fejer-
skov and Denbesten, 1996). The optimal
level for daily fluoride intake is 0.05 to 0.07
mg F/kg/day (Burt, 1992). Above this level,
there is an increased risk of developing
dental fluorosis (Burt, 1992). Excessive
fluoride ingestion before age 3 to 4 years
increases the risk of fluorosis in perma-
nent dentition, particularly the incisors
(Hong et al, 2006).

The greatest risk factor associated
with dental fluorosis is the total amount of
fluoride consumed from all sources dur-
ing the critical period of tooth develop-
ment (Aoba and Fejerskov, 2002). Fluoride
can be found in water and food but the
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Fig 1-Selection of study subjects.

sources of fluoride intake in areas with no
fluoridated water are fluoride dentifrice
and fluoride supplements (Pendrys, 2000).
The city water in Bangkok, Thailand has
no added fluoridation and has a fluoride
concentration less than 0.3 ppm (Ministry
of Public Health, 2008). However, the
prevalence of dental fluorosis has been
increasing in Bangkok. The prevalence
of dental fluorosis for children aged 12
years in Bangkok increased from 8.8 to
12.3% between 2008 and 2012 (Ministry
of Public Health, 2008; Bureau of Dental
Health, 2012). However, most cases of
dental fluorosis in Bangkok are very mild
(Ministry of Public Health, 2008; Bureau
of Dental Health, 2012). Few studies have
evaluated factors related to dental fluoro-
sis in Bangkok, Thailand.

In this study we aimed to determine
the prevalence, severity and factors asso-
ciated with dental fluorosis among chil-
dren aged 8-10 years living in Bangkok,
Thailand.

MATERIALS AND METHODS

Study population
We carried out a cross sectional study
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of 707 children aged 8-10 years in Bang-
kok, Thailand during July-October 2014.
The needed sample size was calculated
with the formula (N = Z_)* pq/d? where
d = estimated margin of error = 0.02, p
= proportions of dental fluorosis = 0.08,
estimated from the prevalence of dental
fluorosis study in Bangkok which showed
approximately 8.8% (Bureau of Dental
Health, 2012), q = 1-p = 0.92. Sample size
estimation was performed under the as-
sumption that type I error (a) was 0.05,
a = probability of type I error =0.05, Z
= 1.96. The required sample size was 707
children.

The target population included both
public and private schools; as the ratio of
public to private school students in Bang-
kok is 52:48 (Bureau of Information and
Communication Technology, 2011). We
followed the same ratio in our study sub-
jects. We used stratified cluster sampling
to select subjects (Fig 1). The study was
approved by Faculty of Dentistry/ Faculty
of Pharmacy, Institutional Review Board,
Mahidol University, Thailand. Inclusion
criteria were children aged 8-10 years who
had permanent central and lateral incisors
and had lived in Bangkok since they were
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Table 1
Prevalence and severity of dental fluorosis.

Dental fluorosis status 1 (%)
Normal or questionable fluorosis 577 (81.6)
Fluorosis 130 (18.4)

Very mild 113 (16.1)

Mild 17 (2.3)
Total 707 (100)

born. Children with orthodontic appli-
ances, a history of restoration for a crown
fracture, enamel defects such as enamel
hypoplasia, molar incisor hypomineral-
ization (MIH) or who were uncooperative
were excluded from the study.

Data collection

Three dentists were trained in fluo-
rosis scoring. Before dental examination,
the examiner standardizations were per-
formed at the Pediatric Dentistry Clinic,
Mahidol University. The inter-examiner
reliability was evaluated by examining
a group of 8-10 year-old children. The
dentists examined the same 10 children,
and compared the individual scores with
“gold standard” examiner, who previous-
ly trained and routinely uses the Dean’s
fluorosis criteria. The inter-examiner reli-
ability was good (Kappa = 0.85). At each
examination visit, each trained dentist
randomly examined 10% of children re-
peatedly to evaluate the intra-examiner
reliability. The Kappa value was 0.91 for
intra-examiner reliability.

The teeth were brushed and dried
with gauze before examining with a LED
light. Dental fluorosis was classified using
the modified Dean’s Index (Dean,1954) by
combining normal and questionable lev-
els. Normal (Fig 2) was defined as smooth,
glossy, pale creamy-white translucent
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surface (score = 0). Very mild fluorosis
(Fig 3) was defined as the enamel discloses
slight aberrations from the translucency of
normal enamel, ranging from a few white
flecks to occasional white spots (score =
2). Mild fluorosis (Fig 4) was defined as
small opaque, paper white areas scattered
irregularly over the tooth but not involv-
ing as much as 25% of the tooth surface
(score = 3). Moderate level was defined
as the white opaque areas in the enamel
of the teeth are more extensive but do not
involve as much as 50% of the tooth as all
enamel surfaces of the teeth are affected,
and the surfaces subject to attrition show
wear. Brown stain is frequently a disfigur-
ing feature (score = 4). All enamel surfaces
are affected and hypoplasia is so marked
that the general form of the tooth may
be affected. The major diagnostic sign of
this classification is discrete or confluent
pitting. Brown stains are widespread and
teeth often present a corroded-like ap-
pearance (score = 5).

The questionnaire filled out by 20 par-
ents in our study was first tested in a pilot
study. The reliability of the questionnaire
was good (kappa = 0.88).

Data analysis

The data were analyzed with the Sta-
tistical Package for Social Science (SPSS,
version 18; IBM, Armonk, NY). Ninety-
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Fig 2-Definition of a normal tooth. Smooth,
glossy, pale creamy-white translucent
surface.

Fig 3-Definition of very mild fluorosis. White
opaque areas scattered irregularly but not
involving 25% of the tooth surface.

Fig 4-Definition of mild fluorosis. White
opaque areas are more extensive but do
not involve 50% of the tooth.
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five percent confidence interval (95%CI),
chi-square tests and logistic regression
analyses were used to assess differences
in dental fluorosis and the factors asso-
ciated with it. Multivariable regression
was used for adjusting variables includ-
ing fluoride supplement, gender, family
income, drinking water, parent brushing
for a child, brushing frequency and age
beginning toothpaste use. Significance
was set at p < 0.05.

RESULTS

Seven hundred seven children were
included in the study. The mean age of
study subjects was 8.8 (SD+ 0.6) years. Fif-
ty-nine point five percent of subjects were
female. Three hundred sixty-eight subjects
(52.1%) were from public schools and 339
(47.9%) were from private schools.

The prevalence of dental fluorosis
among study subjects was 18.4% (n=130).
The severity of fluorosis was shown in
Table 1. A significantly (p=0.01) higher
prevalence of fluorosis was found among
subjects from private schools (11.2%) than
public schools (7.4%).

The return rate of the questionnaire
was 83.0%. The majority of parents who
answered the questionnaire comprised
mothers (70.9%) with mean age 42.07 (SD+
5.82) years. Factors significantly associ-
ated with dental fluorosis were family
income (p=0.02) and history of fluoride
supplement consumption (p=0.03). No
association with fluorosis was found for
gender, parental education level, kind of
drinking water consumed, tooth brushing
rate or use of fluoridated toothpaste prior
to age 2 years (Table 2).

DISCUSSION

In this study we determined the

Vol 47 No.5 September 2016



FAcTors AssoCIATED WITH FLUOROSIS AMONG CHILDREN

"OT}RI SPPO YO ‘[eAIIUL DUIPLFU0D ‘TD

£8°T-8L°0 1 (5°68) T0¥ (8'68) 901 juare

0 01 (SF1) 89 (com) Tt PIYD
ysniquoo; o3 dsedippooy sardde oypp

€T'1 89°1-6£°0 48! (¥'19) 1¥¢C (T¥9) ¥9 plo s1eak ¢

ool 14 1-S4°0 0T 860 0T (9'8%) 8¢T (8°6p) ¥S plo s1eak 7 >
asn mammmﬁog Suruur8aq a8y

LOT-€T°0 €0 F01-€T°0 ££0 (£'8) 1% ¥ ¥ Kep/aoim], <

£0°0 01 S0°0 01 (€'16) 8TF (9'96) ¥11 Kepjaoimy, s
Auanbary Surysnig

9T°1-9¢°0 £9°0 9¢'T1-8%°0 1870 (9°¢8) T6E (°08) g6 juare g

G1'o 0T €70 0T (F91) 22 (¢61) €T PIYD
H@Lw;ﬁm

192201 99T SGTH0'T €91 (€779) T6T (6'22) 98 Sax

€00 01 €00 01 (££€) LL1 (120 € ON
juswa[ddns sprronyy Sunyey,

£9°€-25°0 V1 0T°¢- 150 9’1 (L¥) T (69) £ RETe)

€6°1-69°0 0T 9%'1-€9°0 960 (0'6¥) 0T (¢2¥) 95 amog

660 0T ¥8°0 01 (€9%) L1T (99%) ¢s dey pazayig
1ayem Sunjuriq

€CI95°0 680 (5°0€) €91 (1'220) ¢ 99139p s, 10[aYdRg <

870 01 (5'69) 92¢ (6'22) 98 99139p s, I0[PYdRg >
Tm.>2 ﬁoﬂmuﬁaﬁw ﬁmaﬁwhmm

98'C-0T'T LLT 8v'T-10'1 8G'T (6'29) S6C (6T2) 98 000°0¢ <

200 0T ¥0°0 01 (T°28) v21 (T'22) T€ 000°0¢ =
Jyeg ur awodul A[rurey A[YIuo

89°C-€TT 81 (TSy) 19T (0°09) 8z 9JeALL]

100 01 (8'%9) 91¢ (o'0%) 28 arand
Jooyds

1¥'1-09°0 260 8/ 1-18°0 1 (8'85) 6¢£¢€ (T°¢9) T8 Sewd ]

020 0T 9¢°0 01 (T1¥) 8¢€T (6'9¢) 8% aTeIN
MQUEWU

(0] qO (%) u (%) u

@5~m>um MU &m@ ﬁoums.:u< oﬂ:m\w-& MU &m@ BUSHU mme.HODG OZ wﬁmOHOﬁ:m mhouquwm

¢ °l9eL

"SISOION[J [ejuap YHM pajeIdosse Ss10joeq

1109

Vol 47 No.5 September 2016



SOUTHEAST AsIAN ] TRor MED PuBLic HEALTH

prevalence and severity of dental fluoro-
sis among children aged 8-10 years from
public and private schools in Bangkok,
Thailand. The overall prevalence of dental
fluorosis among study subjects was 18.4%,
16.1% with very mild and 2.3% with mild
fluorosis. Our findings are similar to the
United States and other nations without
high levels of naturally-occurring fluoride
that the majority of the fluorosis cases
were very mild and mild levels (Chank-
anka et al, 2010). No cases of severe degree
fluorosis were seen in our study. Commu-
nity Fluorosis Index (CFI) in the present
study was 0.29 which suggests that dental
fluorosis is not a major problem in our
study population.

In our study, family income and
school type were significantly associated
with dental fluorosis. Having a higher
income could make it easier to purchase
fluoride products. Therefore, it is im-
portant to educate parents of children in
those families about the appropriate use
of fluoride products.

One study found children from a fam-
ily with a higher socio-economic status
use more dentifrice on their toothbrushes
and spend more time brushing their teeth
(Puppin Rontani et al, 2002). Another
study also found children from private
schools had a higher prevalence of dental
fluorosis, but they found no direct asso-
ciation with dental fluorosis and family
income or parental education (Maltz and
Silva, 2001).

In our study, children who used
fluoride supplements were significantly
more likely to have fluorosis. A systematic
review of fluorosis and fluoride supple-
ments found taking fluoride supplements
during the first 3 years of life was associ-
ated with a significant increase in mild-
to-moderate dental fluorosis (Ismail and
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Hasson, 2008). In our study, there was a
significant increasing only very mild and
mild fluorosis. Our results differ from
those of Eckersten et al (2010) who per-
formed a randomized control trial and
found introduction of fluoride tablets
at age 2 years was not associated with
a higher prevalence of dental fluorosis;
they suggested dental fluorosis would
be due to early introduction of fluoride
toothpaste.

Although, Pendrys et al (2010) found
tooth brushing and use of fluoridated
toothpaste at tooth eruption (<2 years old)
was associated with dental fluorosis, we
did not find this association in our study.
Fluoridated toothpaste is a main method
of caries prevention in children but should
be used under adult supervision.

In conclusion, the prevalence of den-
tal fluorosis among study children aged
8-10 years old in Bangkok was 18.4%.
The majority of dental fluorosis cases
were very mild. Factors associated with
dental fluorosis in our study were fam-
ily income and history of taking fluoride
supplementation.
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