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Agreement between parents and 
adolescents on dental fluorosis: a 
population-based study 

Abstract: This study evaluated the prevalence and severity of dental flu-
orosis and compared the reports from adolescents aged 12 to 18 years 
with those of their parents regarding the perceptions and concerns aris-
ing from this disease. The study was conducted in the cities of Viçosa 
and Sobral and the District of Rafael Arruda (Sobral), Ceará. A cross-
sectional study was conducted from October 2010 to March 2011, with 
891 students examined and 780 parents or guardians interviewed. Den-
tal fluorosis was measured using the Dean’s Index, and the Child’s and 
Parent’s Questionnaire about Teeth Appearance was used to assess the 
reports from parents and adolescents. A chi-squared test for trends was 
used to compare the opinions of parents and adolescents about fluoro-
sis, and the agreement was measured using the weighted kappa. For the 
dichotomous variables, we used the unweighted kappa coefficient. The 
prevalence of fluorosis was 29.7%, but in the District of Rafael Arruda, 
evidence of very mild and mild fluorosis was found in 32.5% of the sub-
jects, and moderate and severe fluorosis was found in 28.7%. There was 
poor agreement between the data reported by the adolescents and their 
parents or guardians regarding areas of concern and their perceived sat-
isfaction with the appearance and color of their teeth. The prevalence of 
dental fluorosis was high in one of the communities studied, but the clini-
cal diagnosis of this condition should not necessarily equate with con-
cern and dissatisfaction with aesthetic appearances among teenagers and 
their parents.

Descriptors: Fluorosis, Dental; Diagnostic Self Evaluation; 
Epidemiology.

Introduction
Fluoride use is considered to be the best strategy for controlling dental 

caries in communities or individuals, although there is some disagreement 
over the use of fluoride and the occurrence of fluorosis. Thus, balancing 
the benefits and risks of fluoride remains a constant challenge. Neverthe-
less, in every country that has experienced the decreased prevalence of 
cavities over the last few decades, fluoride was (or is still being) used.1

Few studies have extended beyond normative diagnosis to include 
other subjective measurements of the impact of fluorosis.2,3 Thus, ex-
panded investigations that incorporate individuals’ opinions about their 
own health conditions have been important to improve the understand-
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ing of the occurrence of diseases.4–6 It is important 
to investigate community perceptions and dissatis-
faction levels regarding dental fluorosis because the 
value assigned by the community to a health prob-
lem can make it a public health priority.7–11 In Bra-
zil, few studies have used validated instruments to 
assess the correlation between parents and teens re-
garding their perceptions and concerns about dental 
fluorosis. Recently, an instrument for this purpose 
was validated in Brazil.12 Thus, it is important to as-
sess this correlation because parents play important 
roles in the health of their teenagers.

This study aimed to evaluate the prevalence and 
severity of dental fluorosis and the agreement be-
tween the reports of adolescents aged 12 to 18 years 
old and those of their parents regarding the percep-
tions and concerns arising from this disease.

Methodology
This study was approved by the Human Re-

search Ethics Committee of the Universidade Fe-
deral do Ceará, Brazil. An urban area encompassing 
two towns in the State of Ceará were intentionally 
selected: 
• Viçosa do Ceará, because the fluoride levels in 

its public water supplies are considered optimal 
(0.62 ppm F); and 

• the city of Sobral, which has fluoride concentra-
tions below the recommended levels (0.44 ppm F). 

The district of Rafael Arruda, which is located in 
the city of Sobral, was also selected because endemic 
fluorosis occurs there as the result of an excess of 
natural fluoride in its water sources.

This cross-sectional study involving 12- to 
18-year-old school students was undertaken from 
October 2010 to March 2011. We sampled students 
who were enrolled in local schools in the study lo-
cations and who were born in and resided in these 
towns. The students, together with their parents or 
guardians, agreed to participate in this research. 
The following exclusion criteria were applied for the 
adolescents: 
• anterior edentulism, 
• using braces or other prostheses, and 
• studying at night. 

We excluded adolescents who studied at night 
because the oral exam was performed under natural 
light. The sample size was defined to meet a sam-
pling error of 5% and a confidence level of 95%. Ten 
percent was added to the sample size to compensate 
for non-permanent residents of the sample, for a to-
tal of 780 pairs of adolescents and their parents or 
guardians. However, the final sample included 891 
adolescents, to compensate for possible losses in re-
turning the forms. Taking into account that the dis-
trict of Rafael Arruda had 900 adolescents and us-
ing the correction for the finite universe, the sample 
ultimately consisted of 218 people. In Sobral, there 
were 25,491 subjects, and the final sample was 285 
participants. In Viçosa, there were 8,750 subjects, 
resulting in a final sample of 279 students. The 
sampling units were identified by applying the tech-
nique of systematic random sampling. The selection 
of schools was undertaken by weighted random 
sampling, according to the SB Brazil 2003 manual, 
which prescribes the random selection of 20 schools 
per town. For the locations that operated up to 20 
schools, all of the schools participated in the sam-
ple. This situation was found in Viçosa do Ceará (9 
schools) and in the district of Rafael Arruda (one 
school). Of the 38 schools in Sobral, 20 were ran-
domly selected; however, only 15 schools partici-
pated in the study because some of the schools could 
not be contacted. In addition, the schools with fewer 
than 10 students in the study age group and those 
schools that did not provide authorization were ex-
cluded as well.

Dental fluorosis was measured using Dean’s In-
dex. The examinations were performed by eight 
previously trained and calibrated examiners who 
used dental mirrors and periodontal probes from 
the World Health Organization under natural 
light. Each adolescent was examined in a chair at 
the school. Dental students performed the exams. 
The calibration of the examiners followed the rec-
ommendation of SB Brazil 2003.13 All of the teeth 
were examined, and the dental records of the two 
teeth most affected by fluorosis were considered. For 
inter-examiner agreement, Cohen’s kappa value was 
greater than 0.82, and the intra-examiner value was 
greater than 0.62. In this study, fluorosis was cat-
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Results
We examined 891 students, and 780 parents or 

guardians were interviewed, for a total of 1,671 
individuals. It was observed that 29.7% of the ado-
lescents were affected by varying levels of fluorosis. 
For the results regarding prevalence, 891 individuals 
were analyzed. For the results regarding agreement 
between the parents and adolescents, the sample in-
cluded 780 pairs of students and parents or guard-
ians.

In the district of Rafael Arruda, only 38.8% of 
the 237 adolescents examined had no fluorosis. In 
the urban area of Sobral and Viçosa, the rates were 
69.8% and 91.6%, respectively (Table 1).

The diagnosis of fluorosis was not significantly 
associated with the self-reported assessments of the 
students about the color of their teeth. A significant 
association was found in Rafael Arruda between the 
parents’ opinions of the evaluation of the appear-
ance of their children’s teeth and the clinical diagno-
sis of fluorosis (Table 2).

The degree of concordance between the informa-
tion reported by the adolescents and that reported 

egorized into three levels: 
• the absence of fluorosis (codes 0 and 1), 
• very mild and mild fluorosis (codes 2 and 3), and 
• moderate and severe fluorosis (codes 4 and 5).14

We used the Child’s and Parent’s Questionnaire 
about Teeth Appearance, which aims to measure 
the concerns of parents and children regarding their 
perceptions about dental appearance, including 
problems related to dental fluorosis.7 This instru-
ment was translated and adapted to the Brazilian 
context, and the validation results showed intraclass 
correlation coefficients greater than 0.60. The ques-
tionnaire includes questions about physical, psycho-
logical, and social conditions beyond the topics of 
perceptions of color and other aesthetic conditions 
related to the teeth. The response options for the 
five items and sub-items were presented in the form 
of multiple choices. The first three items investigate 
how the child has felt over the past two months and 
whether he or she has felt uncomfortable, concerned 
or has been prevented from smiling because of the 
appearance of his or her teeth, according to the 
views of his or her parents/guardians and himself or 
herself.12

To compare fluorosis in the opinions of the par-
ents and adolescents, the chi-squared test of linear 
trends was performed. To analyze the degree of 
agreement between the adolescents and their parents 
or guardians, the weighted kappa was used for ordi-
nal categorical variables, and the unweighted kappa 
coefficient was used for dichotomous variables.

Table 1 - Prevalence of fluorosis in Rafael Arruda, Viçosa 
and Sobral, Ceará, 2010–2011.

Dean’s 
index

Sobral 
(Rafael Arruda)

Sobral
(urban area)

Viçosa
(urban area)

n % n % n %

0 to 1 92 38.8 206 69.8 329 91.6

2 to 3 77 32.5 87 29.5 28 7.8

4 to 5 68 28.7 2 0.7 2 0.6

Total 237 100.0 295 100.0 359 100.0

Dean’s 
index

Percentage of adolescents who do  
not consider their own teeth 

nice and pretty (%)

Percentage of parents or guardians 
who do not consider the teeth of their 

respective adolescents nice and pretty (%)

Sobral 
(Rafael 
Arruda)

Sobral
(urban 
area)

Viçosa
(urban 
area)

Sobral 
(Rafael 
Arruda)

Sobral
(urban 
area)

Viçosa
(urban 
area)

0 to 1 16.3 16.2 29.6 35.3 23.7 27.9

2 to 3 19.7 16.7 28.6 38.6 28.9 20.8

4 to 5 22.1 50.0 50.0 55.4 0.0 27.4

p value* 0.354 0.644 0.847 0.016 0.577 0.456

* Chi-squared trend test.

Table 2 - Degree of agreement 
according to adolescents and 

their parents or guardians about 
dissatisfaction with tooth conditions 

in Rafael Arruda, Sobral and 
Viçosa, Ceará, 2010–2011.
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by their parents or guardians regarding areas of con-
cern, perception of appearance and satisfaction with 
tooth color ranged from poor to weak (Table 3).

Discussion
The prevalence of dental fluorosis found for the 

cities of Viçosa and Sobral was greater than the av-
erage found in the State of Ceará, which was 2.47% 
at 12 years old and 0.95% among adolescents.15 The 
rate in Sobral was higher than expected because this 
city has fluoride levels that are lower than the av-
erage recommended level.2 However, the severity of 
injuries in both Sobral and Viçosa was low. Changes 
in the concentrations of fluoride could explain this 
finding.16 Although there was no evidence of signifi-
cant changes in the concentration of fluoride in any 
of these communities, further studies are needed in 
these communities. 

The district of Rafael Arruda had a high preva-
lence and severity of dental fluorosis. This finding 
demonstrated the occurrence of endemic fluorosis, 
which indicated that this town was worthy of con-
tinuous research and health surveillance activities 

to monitor this disease. The defluoridation of wa-
ter supplies and the aesthetic treatment of this dis-
ease should be performed by competent state and 
municipal governments. The community must also 
participate.

The dental fluorosis rates in Sobral and Rafael 
Arruda were greater than the results of a Brazil-
ian survey, which revealed a 16.7% prevalence in 
12-year-old children in the entire population and 
14.5% in the Northeastern population. The rate of 
severe fluorosis might be considered unimportant.17 
However, there has been wide variation in the fluo-
rosis measurement methods that have been used 
in several studies published in different regions of 
Brazil and in other countries, as well as differenc-
es in the age groups studied and variability among 
regions; the fluorosis rates ranged from 18% to 
80%.3,5,9,18–26 Thus, it is difficult to compare results 
because of the diversity of the indices used for den-
tal fluorosis.27

The clinical diagnosis of fluorosis was not sig-
nificantly associated with the self-reported assess-
ments of the students who were interviewed about 
the color of their teeth, and there was no significant 
agreement between the parents from the cities of 
Viçosa and Sobral. However, Rafael Arruda, where 
the amount of aesthetic damage caused by fluoro-
sis was more severe, this association was significant 
for parents but not for their children, demonstrating 
that parents and children have different interpreta-
tions regarding satisfaction with tooth color. Sev-
eral studies have confirmed these findings and have 
shown that fluorosis is not a significant factor in 
dissatisfaction with tooth appearance and color or 
with aesthetic appearance changes that are caused 
by fluorotic spots.5–10,20,22,28 Note that the diagnosis 
of fluorosis using Dean’s Index accounts for the two 
worse conditions found in the dental arch. As the vi-
sualization of fluorosis is easier in the anterior teeth, 
for the general public, it is suggested that this fact is 
a complicating factor in the self-assessment of fluo-
rosis.

A survey conducted in Canada compared the 
satisfaction of dentists, parents and children re-
garding the color of the teeth of the children. The 
children were more critical about the color of their 

Table 3 - Agreement between parents and adolescents in 
Rafael Arruda, Sobral and Viçosa, Ceará, 2010–2011.

Item
Kappa coefficient  

(CI 95%)‡
Raw 

concordance

Appearance bothers 
respondent

0.22 (0.16–0.27)* 0.30

Appearance concerns 
respondent

0.16 (0.10–0.21)* 0.28

Appearance caused the 
adolescent to stop smiling

0.34 (0.29–0.40)* 0.41

Dissatisfaction with teeth 0.29 (0.24–0.33)* 0.41

Concern with teeth 0.29 (0.21–0.37)† 0.71

Alignment 0.38 (0.33–0.43)* 0.46

Concern with alignment 0.34 (0.26–0.40)† 0.70

Discoloration 0.32 (0.27–0.37)* 0.47

Concern with discoloration 0.27 (0.19–0.35)† 0.71

Health of teeth 0.29 (0.24–0.34)* 0.45

Concern for  
health of teeth

0.30 (0.22–0.38)† 0.71

Color of teeth  
nice and pretty

0.19 (0.14–0.23)* 0.39

*Weighed kappa; †Cohen’s kappa; ‡p value < 0.001.
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teeth compared to the parents and dentists, and girls 
were more critical than boys. However, fluorosis, in 
general, was not perceived by parents and children 
as an important aesthetic problem.29 Our study re-
sults were different from those of a Canadian study, 
most likely because the severity of dental fluorosis 
in Rafael Arruda differed from that reported in the 
Canadian study. As observed in the present study, 
there seems to be difficulty in verifying the different 
degrees of fluorosis and in determining how fluoro-
sis affects the dental aesthetics of parents and chil-
dren, and this difficulty increases when comparing 
the perspectives of dentists. Hence, it is important 
to have a dialogue among all parties to reach a con-
sensus regarding the treatment of the disease.

Another study revealed no changes in the percep-
tions of parents regarding the color of the teeth of 
their children after major changes in the prevalence 
and severity of fluorosis.30

Despite its raw concordance, the agreement be-
tween parents and adolescents ranged from poor 
to weak. This finding suggests that an individual’s 
perception of his or her oral health seems to be re-
lated to morphological features of the teeth, and an 
individual’s response to his or her oral condition can 

vary according to sociocultural, psychological, per-
sonal and environmental factors, which are affected 
differently by the disease. We must consider that the 
emotional environment and physical development of 
adolescents differ from those of their parents,28 im-
plying a peculiar perception by adolescents of them-
selves and the context around them and suggesting 
that parents and adolescents respond to question-
naires from different perspectives and views on oral 
health problems.

Conclusions
The prevalence of dental fluorosis was high in 

one of the communities studied, but the clinical 
diagnosis of this condition should not necessarily 
equate with concern and dissatisfaction with aes-
thetic appearances among teenagers and their par-
ents.
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