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Does fluorosis have an impact on Peruvian children’s
oral health related quality of life?

Fluorose dentdria tem impacto na qualidade de vida
relacionada a satide bucal de criancas peruanas?
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ABSTRACT

Objectives: The aims of this study were to evaluate the prevalence and severity of dental fluorosis and to assess the impact of dental
fluorosis on oral health related quality of life (OHRQoL) of children living in two Peruvian towns with different water fluoride levels.
Methods: A sample of 292 children between 11 and 14 years of age and both genders were selected among public and private primary
schools in the 2 towns. Clinical oral examination was carried out using Dean’s index to assess the prevalence and severity of dental
fluorosis and the Child Perceptions Questionnaire 11-14 (CPQ 11-14) was used to evaluate the association between dental fluorosis
and OHRQoL. Results: Dental fluorosis prevalence was 75% and the moderate score was the most frequent (36%). The two towns
have a low socioeconomic level and children from public schools predominate (74%). There was no impact of fluorosis on OHRQoL. It
is possible that adolescents living in a context with very similar dental appearance of their peers build a sense of identity different than
other populations, which can influence in their OHRQoL perception. Conclusion: Even though dental fluorosis prevalence was very
high it did not have impact on OHRQolL.

Indexing terms: Dental fluorosis. Oral health. Prevalence. Quality of life.

RESUMO

Objetivos: Os objetivos deste estudo foram avaliar a prevaléncia e a gravidade da fluorose dentaria e avaliar o impacto da fluorose
dentaria na qualidade de vida relacionada a saude bucal (QVRSB) de criancas residentes em duas cidades peruanas com diferentes
niveis de fltor de agua. Métodos: Uma amostra de 292 criancas entre 11 e 14 anos de idade e ambos os sexos foram selecionada
nas escolas publicas e privadas de ensino fundamental nas duas cidades. O exame oral clinico foi realizado utilizando-se o indice de
Dean para avaliar a prevaléncia e a gravidade da fluorose dentdria e o Questionario de Percepcéo Infantil 11-14 (CPQ 11-14) para
avaliar a associacdo entre fluorose dentaria e QVRSB. Resultados: A prevaléncia de fluorose dentaria foi de 75% e o escore moderado foi
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o mais frequente (36%). As duas cidades tém baixo nivel socioeconémico e predominam as criancas de escolas publicas (74%). Nao houve
impacto da fluorose na QVRSB. E possivel que os adolescentes que vivem em um contexto social em que a aparéncia dentéria seja muito
semelhante entre as pessoas tenham um senso de identidade diferente de outras sociedades, o que pode influenciar em sua percepcado
de QVRSB. Conclusao: Embora a prevaléncia de fluorose dentaria tenha sido muito alta, ndo teve impacto na QVRSB.

Termos de indexacao: Fluorose dentaria. Saude bucal. Prevaléncia. Qualidade de vida.

INTRODUCTION

The use of fluorides has contributed for caries
prevalence decrease in the world. [1] Reductions in dental
caries experience were recorded in many countries and
they were attributable to the widespread use of fluoride
[2], therefore they are considered an essential part of oral
health programs [3].

On the other hand, in the last decades an increase
in dental fluorosis prevalence could be noticed in areas
with high, adequate and low fluorides level in public
water, and even in areas with no fluoridated water [4,5].
However, dental fluorosis mainly occurs when fluorides
levels in water exceed the limits established as therapeutic,
meaning levels above 1 ppm/I [6].

Epidemiological studies carried out in different
countries showed that dental fluorosis prevalence in
children varied from 10.1% in Peru [6] to 91, 9% in Mexico
[7]. However, the prevalence found in Peru does not show
the current condition, since the mentioned survey was
carried out fifteen years ago.

To date, there are few studies in the world that
evaluated the impact of dental fluorosis in OHRQoL [8-10]
and none was carried out in Peru due to the fact that
there were no validated OHRQol's instruments in Peru.
Meanwhile, the perception questionnaire for children aged
11 to 14 years (CPQ11-14) was translated and validated
for the Spanish of Peru. This instrument has satisfactory
psychometric properties that can be tested in Peruvian
children [11,12]. So, it can be applied in Peruvian studies
and compared to the results of studies from other countries,
cultures and ethnic groups. The main aim of this study was
to evaluate the prevalence and severity of dental fluorosis
and to assess the impact of dental fluorosis on oral health
related quality of life (OHRQoL) of Peruvian children.

METHODS

A total of 292 children between 11 and 14 years
of age and both genders who attended all public and
private primary schools were selected. The children were
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residents of two towns: Congata and Uchumayo near to
the city of Arequipa - Peru.

The data were collected from December 2016 until
March 2017. Clinical variables were assessed by a trained
and calibrated dentist. Kappa intra and inter-examiner was
0.91 and and 0.82 for dental fluorosis, respectively and
0.95 and 0.89 for dental caries.

The present research was approved by the ethics
committee of the Faculty of Dentistry of the University of
Séo Paulo.

Geografical data

Congata has an economically active population
dedicated mainly to mining activities. The residents of
Uchumayo are simple farmers and miners. Each town has
water supply through an individual system called Local
Water Administration (ALA), which is responsible for the
public drinking water system [13].

An analysis of fluorides level in the water was
carried out. Three points to collect water samples were
selected in each town. Moreover, at each point three
samples of water were colected and each sample was
collected in one week interval. Each analysis was done
in duplicate. The results showed that in Congata the
fluoride concentration was 0.88 ppm /| (SD=0.02), and in
Uchumayo it was 1.41 ppm /1 (SD=0.03). In Congata the
fluoride level is acceptable (0.88 ppm F) while in Uchumayo
(1.44 ppm F) the fluoride level is high. Both towns are
located near the city of Arequipa in Peru and have natural
fluoride concentration.

Sample

Sample calculation was based on previous dental
fluorosis prevalence in Peru: 10.1%?°, design effect of 1.7
and a standard deviation of 5%. Thus, a minimum sample
required was 237 children. However to cover the non-
response rate the sample was increased by 20%, obtaining
a final representative sample of 285 children.



In each town there is only one public school and in
Congata there is also one private school. The sample was
collected from all two schools. Thus, all children aged 11 to
14 years who were enrolled in all schools in the two towns
were invited to participate in the study.

As there was no non-response rate and this study
included all children enrolled in the schools of both cities,
the final sample was 292 children, which was greater than
the minimum sample calculated (n = 285).

The parental informed consent was signed and
the term of informed consent was given to the students
prior to the investigation.

Socioeconomic and OHRQolL data

Each work session began with an orientation to
the students in how to fill the socioeconomic questionnaire
which were answered at the same time by all the students
at the classroom.

After that, each child was interviewed individually
using the Child Perceptions Questionnaire 11-14 (CPQ
11-14). Two interviewers were trained by the principal
investigator in the reading and intonation of each question
of the questionnaire. This questionnaire has a cross-
cultural translation, adaptation and validation for the
Spanish language used in Peru [2] and was used to assess
the impact of dental fluorosis on OHRQoL.

CPQ 11-14 contains 37 items grouped into four
subgroups (domains): oral symptoms (6 items), functional
limitations (10 items), emotional well-being (9 items), and
social well-being (12 items). The questions are related
to the frequency of events in the last three months.
Response options are presented on a five-point Likert scale:
“never” = 0, "one / two times” = 1, “sometimes” = 2,
“many times” = 3, “every day / almost every day “= 4.

The total score of the CPQ 11-14 is calculated as a
simple summation of the response codes, as there are 37
questions the total score can vary from 0 to 148, where
the highest score indicates a greater impact of the oral
conditions on the OHRQoL.

Clinical examination

The clinical examination was conducted in a
classroom at the school using a table with natural light and
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disposable wooden spatula. All clinical exams were done
by only on dentist that was blinded and not aware of the
data in the questionnaires.

In order to diagnosis dental fluorosis, it was
used Dean index modified by WHO [14]. All teeth were
examined and the final dental fluorosis score was achieved
by considering the two most affected teeth. When the two
most affected teeth were not similarly compromised, the
score of the least affected between the two was recorded.
Moreover, in order to diagnosis dental caries, it was used
DMFT index described by WHO [14,15].

The socioeconomic variables analyzed were
children’s age and gender; parents’ schooling level, number
of siblings and with whom the child lives; public or private
school.

Statistical analysis

All data collected regarding the children examined
were entered in a Microsoft Excel program by the researcher
herself.

For the statistical analysis the Statistical Package
for Social Science Software (SPSS, version 16.0) was used.
Initially, descriptive analyzes were performed to obtain
measures of central tendency (mean), and dispersion
measures (observed variation, standard deviation), as well
as total and domain scoring of CPQ 11-14 (OHRQoL).

Univariate and multivariate Poisson regression
analysis with robust variance were used to associate
the results by domains of CPQ 11-14 (OHRQol) with
socioeconomic conditions, clinical conditions of dental
fluorosis and tooth decay. Robust Rate Ratios (RTR) and
Confidence Intervals of 95% (95% Cl) were calculated.
To enter the final adjusted model, only co-variables with
a value of p <0.20 will be considered and, in order to
be maintained in this model, they should have a value of
p <0.05.

RESULTS

The prevalence of dental fluorosis was 75%, of
these, 31%, were very mild and mild, 36% moderate
and 8% severe. It is noteworthy that the scores moderate
and severe together were 44% of the sample (table 1).
The sample consisted of 11 years-old children (31%), 12
years-old (24%), 13 years-old (26%) and 14 years-old
(19%), with a slight predominance of males 157 (54%).
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Table 1. Sociodemographics and clinical characteristics of the sample
(n =292), Congata and Uchumayo 2016.

Variables n (%)
Sociodemographic conditions
Child’s age
11 years old 1(31.16)
12 years old 69 (23.63)
13 years old 6 (26.03)
14 years old 6(19.18)
Child’s gender
Female 135 (46.23)
Male 157 (53.77)
Type of School
Public 216 (73.97)
Private 76 (26.03)
City
Congata 202 (69.18)
Uchumayo 90 (30.82)
Number of siblings
< 2 children 109 (37.33)
> 2 children 183 (62.67)
Father’s education level
< 6 years 49 (16.84)
> 6 years 242 (83.16)
Mother’s education level
< 6 years 71(24.32)
> 6 years 221 (75.68)
Family structure
Nuclear family 196 (67.12)
Non-Nuclear family 96 (32.88)
Clinical conditions
‘Would you say that the health of your teeth, lips,
jajajaws and mouth is. . .?" jaws and mouth is...?’
Excellent 13 (4.45)
Very good 25(8.56)
Good 93 (31.85)
Fair 154 (52.74)
Poor 7 (2.40)
‘How much does the condition of your teeth, lips, jaw
jaws or mouth affect your life overall’?
Not at all 1(17.47)
Very little 8 (23.29)
Some what 126 (43 15)
A lot (1 2.33)
Very much 1(3.77)
Fluorosis prevalence
Absence (normal an questionable) 73 (25.0)
Presence 219 (75.0)
Fluorosis severity
Normal and questionable 73 (25.0)
Very mild and mild 1(31.16)
Moderate 105 (35.96)
Severe 23(7.88)
Fluorosis sector
Anterior teeth (canine to canine) 38 (13.01)
Posterior teeth (molar teeth) 16 (5.48)
Both sectors 188 (64.38)
Dental Caries Experience
Absence (DMFT = 0) 120 (41.10)
Presence (DMFT >1) 172 (58.90)
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The socioeconomic level is low and 74% of the students
were from public schools. Congata had 202 schoolchildren
(70%) and constitutes the town with greater number of
children of the sample. Father and the mother schooling
were dichotomized in two categories, predominating those
who had more than 6 years of education: 83% of fathers
and 76% of mothers, which correspond to a secondary
education and higher. The number of siblings at home was
also dichotomized. 63% of the parents had more than 2
children. Moreover, most of the children (67%) lived with
their parents in a nuclear family. Dental caries prevalence
was high. 59% of children had at least one decayed,
missed or filled tooth.

Table 2 shows the mean, standard deviation
and range observed for overall and for each CPQ11-14
domain scores. Table 3 shows the unadjusted analysis of
socioeconomic and clinical conditions variables associated
with total and individual domains of the CPQ11-14. There
was significant association between some independent
variables, total scores, and individual domains (P < 0.05):
oral symptoms domain and child’s age, type of school,
mother’s education and dental caries experience; functional
limitations domain and gender, type of school, mother’s
education; emotional well-being domain, gender and type
of school; social well-being domain and type of school;
and total CPQ11-14 scores and gender, type of school and
mother’s education.

Table 2. Mean, standard deviation and range observed for overall and for each
CPQ11-14 domain scores (n = 292), Congata and Uchumayo 2016.

CPQ11-14 (variances) Means(SD) Range Observed
Oral symptoms 6.01(3.16) 0-16
Functional limitations 6.16 (4.36) 0-26
Emotional well-being 7.30 (5.96) 0-36
Social well-being 5.54 (5.91) 0-34
Total Score 25.02 (15.43) 0-84

The domain with the highest mean score was
the emotional well-being domain (7,30 SD: 5,96), which
means that dental fluorosis might influence children’s
emotions.

The adjusted model (table 4) showed that the
increase in child's age and dental caries experience
showed a positive and negative impact, respectively, on the
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oral symptoms domain (RR =0.93; P=0.008 and RR=1.18;
P= 0.008, respectively). Children from private school
showed a negative impact on all the domains, with
exception of the symptoms domain (P < 0.01). Mother’s
education showed a positive impact on all the domains,
with exception of the symptoms domain and emotional
welfare domain (P < 0.01).

DISCUSSION

The prevalence of dental fluorosis found (75%)
might be considered very high. The fact that fluoride level
found in water does not justify this very high dental fluorosis
prevalence and severity, it leads to the hypothesis that the
public water should not be the etiological factor. Therefore,
there must be other etiological factors for the occurrence
of dental fluorosis that still need to be investigated.

One possible explanation for the very high
prevalence of dental fluorosis could be the association of
two fluoridated systemic sources like public water and salt
consumption. However, the reality is that in Peru there is
no supervision by the Ministry of Health on the control of
fluoridated salt. It is known that in the market there is only
one trademark of fluoridated salt and its consumption is
very low. Thus, it is possible to suspect that the fluoridated
salt consumption associated with fluoridated public water
consumption should not be the main etiological factors.

As the children are habitual residents of the towns
of Congata and Uchumayo, and in these towns, there
are expressive activities of minerals extraction, a possible
etiological factor for very high dental fluorosis prevalence
and severity might be the environmental contamination
caused by mining operations.

Some studies have indicated that mining
operations involve a high degree of environmental
disturbance due to mineral extraction causing social,
cultural and health impacts. These activities cause
environmental contamination such as of the air, surface
water and groundwater, posing health hazards such as
dental fluorosis [16].

Apart from that, fluorides are widely distributed in
the air, soil, rocks and water [17,18]. Exposure to fluorides
might occur through food ingestion, through the skin and
through respiration [19].

As respiration is a vital necessity, the contaminated
air by mining operations might be the most available source

Fluorosis in Peruvian children’s

of fluorides, therefore dental fluorosis through inhalation
may be occurring in the studied population, but that is only
a hypothesis that needs to be checked.

Thus, other epidemiological studies need to be
carried out to better investigate the etiological factors that
cause this very high dental fluorosis prevalence and severity
found in the sample.

Depending on the severity, dental fluorosis has
aesthetic and psychological consequences. It may cause
tooth fractures, enamel loss, pain in different degrees.
Moreover, it might negatively affect feeding quality,
chewing function and need a complex restorative and
aesthetic treatment [20].

In the present study, some children with moderate
and severe scores (43.08%) of dental fluorosis had enamel
loss causing aesthetic problems and few tooth fractures,
Interesting to notice that despite the clinical condition of
the problem, there was no impact on children’s OHRQoL.

Considering that the self-perception of dental
fluorosis depends on the unsightly effect and degree
of severity of the individuals a contradictory result was
observed, which can be explained by the fact of the general
condition in the children investigated who presented
fluorosis in 75% of cases. Therewith one hypothesis for
explaining these results is that adolescents living in a context
with very similar dental appearance of their peers build a
sense of identity different than other populations, which
can influence in their OHRQoL perception. Future studies
should be performed to better understand the etiological
factors involved in the development of dental fluorosis,
with the severity characteristics that were observed in the
children of the present study, and to propose a form of
surveillance to avoid future cases.

CONCLUSION

In conclusion, the prevalence of dental fluorosis
was very high with a predominance of moderate and
severe degrees. Dental fluorosis had no impact on quality
of life related to oral health.
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