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Abstract

Objectives: To determine the consumption of bottled water by children in the city
of Bauru, State of São Paulo, Brazil. Methods: A stratified sample of the 17 areas
established by the city plan was used to identify a total of 1,000 homes for visitation.
Information was collected using a questionnaire concerning the type of water con-
sumed and population demographics. Results: Overall, around 30 percent of all
residences used bottled water. Among all households where bottled water was
consumed, about 26 percent had children residing. For those with children and
bottled water, 81 percent reported to use bottled water for the preparation of the
children’s foods and beverages. Conclusions: An important percentage of children
consume bottled water in the city of Bauru, State of São Paulo, Brazil. Considering
previous studies showing that fluoride concentrations vary in bottled water, public
health measures should be implemented in order to guarantee adequate levels of
fluoride in commercialized water.

Key Words: fluoride, fluorosis, bottled water, children

Introduction
Water fluoridation is recognized

as an effective method for the pre-
vention of dental caries. It is also a
risk factor for dental fluorosis, espe-
cially if the fluoride concentration is
higher than the level recommended
for optimal oral health (1).

The main risk factors for dental
fluorosis include all possible sources
of fluoride exposure that may con-
tribute to the total fluoride intake by
children aged <8 years, such as fluo-
ridated water, supplements, denti-
frices, and infant formulas, besides
other manufactured foods and bev-
erages (2-4). Because the final con-
centration of fluoride in formula,
with the exception of ready-to-feed
products, depends substantially on
the fluoride concentration of the
water employed for reconstitution,
and considering the variations in the

fluoride concentrations of the com-
mercially available bottled water in
Brazil (2,3), this study aimed to verify
the consumption of bottled water by
children in the city of Bauru, State of
São Paulo.

Methods
Sampling. A stratified sample

was used to identify houses in the
city of Bauru to visit and collect
information about the consumption
of bottled water and population
demographics. Sample size was
established at 1,000 houses on the
basis of a confidence interval of
3 percent for a confidence level of
95 percent. Thus, 1,000 homes were
visited, in which a total of 3,586
people were residing (mean of 3.6
inhabitants per home).

Data Collection. This study was
approved by the Institutional Review

Board (IRB) of Bauru Dental School,
University of São Paulo (Proc. 120/
2002) and volunteers signed an IRB
informed consent document prior to
participating. A questionnaire was
administered to residents by personal
interview. The questionnaire con-
tained specific questions on the
number of residents and ages, family
income per month, consumption (or
nonconsumption) of bottled water
by the family (only 20 L gallons),
how long has the family consumed
bottled water, whether the same
brand of bottled water was always
consumed, and preparation (or not)
of children’s food with bottled water.
If people refused to answer the ques-
tionnaire or if there was nobody at
home at the time of the visit, the
interviewer was instructed to go to
the neighbor’s house to the right. If
nobody was in that house, the neigh-
bor’s house to the left was visited.
Water bottle labels were checked to
record the brand, source of the
water, and fluoride concentration. A
water sample was collected in a
50-mL flask and analyzed for fluo-
ride. The results of these analyses are
described in a previous report (3).

Statistical Analysis. Information
obtained through the questionnaire
was analyzed by descriptive statis-
tics, using absolute and relative
frequencies.

Results
Four people (0.4 percent of the

total) refused to answer the
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questionnaire. Bottled water was
consumed in 312 of the 1,000
houses, corresponding to
29.7 percent of the city’s population.
Among these houses, 57 percent of
the respondents reportedly always
consumed the same brand of water.
Of these users, 47.5 and 52.5 percent
have used bottled water for 5 or
more years and less than the last
5 years, respectively. Mean income
per month for consumers and non-
consumers of bottled water was
US$650 and US$437, respectively.
Children were residents of
26 percent of the houses where
bottled water was consumed, and in
81 percent of these houses, bottled
water was used for the preparation
of the children’s foods and beverages
(Figure 1).

The results of the water fluoride
levels, described in a previous study,
are summarized in Table 1. A total of
29 brands of water were found in the
houses of the volunteers. Significant
differences were noticed between
the fluoride concentration on the
label and the level actually detected
in laboratory analyses. In addition,
some labels did not mention the
presence of fluoride, even though
the ion was detected (3).

Discussion
This study showed that 29.7

percent of the population of Bauru
uses bottled water. This refers only to
20 L gallons (the most frequently

type consumed by families). Of these
users, 52.5 percent began consuming
bottled water within the previous
5 years, demonstrating an increased
prevalence of usage of more than
100 percent in this period. The mean
income of the population consuming
bottled water in Bauru is nearly
50 percent higher than the remain-
ing 70 percent of the population not
consuming bottled water (3). It
would appear that children with
potentially the most decay (lowest
socioeconomic status) are more
likely consuming public water and
therefore getting some of the fluoride
they need, as water fluoride levels in
Bauru are in accordance with the
values recommended for the control
of dental caries (5).

This study also revealed that chil-
drens live in about 26 percent of the
houses where bottled water is con-
sumed (7.7 percent of all residences),
and this water is used for the prepa-

ration of their foods and beverages in
81 percent of these households (6.3
percent of all residences) (Figure 1).

The study is not without limita-
tions. We did not have information
on the percentage of children living
in the homes using bottled water,
nor the percentage of children
using infant formula/ready-to-feed
formula, or being breastfed. These
limitations led to our restrictions of
the purpose of the project (as stated)
and led us to recommend the con-
sideration of these other factors in
research with an expanded focus.

Although 57 percent of the popu-
lation that uses bottled water re-
portedly always buys the same
commercial brand, the water comes
from several areas of the country. In
the present study, 29 brands were
found (all from Brazilian sources),
with only one product per brand.
Considering that the concentration of
fluoride in the water varies depending
upon the brand, the fluoride content
of the water ingested must be known
in order to assure the benefits of
caries prevention and to minimize the
risk of dental fluorosis (1-4,6).

Water samples were analyzed for
fluoride level (3), showing that fluo-
ride concentrations of the samples
collected from 29 different brands of
bottled water ranged from 0.045 to
1.515 mg/L (Table 1). A significant
difference was observed between the
fluoride concentration stated on the
label and that observed for 18 out of
the 29 different water brands. One
brand showed a level (1.515 mg/L)
more than five times the amount
indicated in the label. Moreover,
the labels of some brands did not
specify the presence of fluoride, even
though the analysis demonstrated
fluoride concentrations in these
waters of up to 0.924 mg F/L (3).

Regarding infant formulas, con-
sumption patterns have increased for
the three types – ready for consump-
tion, concentrated liquids, or pow-
dered products (2,3,7). Although
some authorities have suggested the
use of optimally fluoridated water to
reconstitute formulas (8), it seems
that the best option is to use bottled
water with a low fluoride concentra-

Figure 1
Consumption of bottled water by children in the city of Bauru,

São Paulo, Brazil and the use of bottled water for cooking in these
residences

Yes – 29.7% No – 70.3%

Yes – 26.5% No – 73.5%

Yes – 18.9% No – 81.1%

Total Residences Sampled

Used bottled water

29.7% of the residences

Children present in home with 

bottled water

7.7% of the residences

Children present in home, 

bottled water used for cooking

6.3% of the residences

Yes – 29.7% No – 70.3%

Yes – 26.5% No – 73.5%

Yes – 18.9% No – 81.1%

Total Residences Sampled

Used bottled water

29.7% of the residences

Children present in home with 

bottled water

7.7% of the residences

Children present in home, 

bottled water used for cooking

6.3% of the residences

Table 1
Intervals of the Fluoride (F)

Concentration in the 260
Samples (29 Brands) of Bottled

Water (Bauru, Brazil, 2004)

F concentration (mg/L) n %

0.045/-0.100 162 62.3
0.100/-0.600 64 24.6
0.600/-0.800 10 3.9
0.800/-1.515 24 9.2
Total 260 100.00
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tion for such purpose (2,7) in order
to reduce fluoride intake and mini-
mize the risk for the development of
dental fluorosis.

The National Sanitary Surveillance
Agency (NSSA) of Brazil has several
goals, including the “promotion and
protection of the population health
by means of the sanitary control of
the production and selling of prod-
ucts and services submitted to sani-
tary surveillance, including the
manufacture, supplies and related
activities” (9). In Brazil, bottled
waters must state the presence of
fluoride when this ion is present at a
concentration of 0.1 mg/L or above,
according to the current legislation
(10). The Regulation n. 54 of June
15th 2000 of the NSSA directs that the
label should necessarily state, in a
clear and precise manner, informa-
tion regarding fluoride concentration
and safe use.

Considering the outcomes of this
study and taking into account that all
possible sources of fluoride intake

should be considered when evaluat-
ing the risk for dental fluorosis, it is
mandatory that the NSSA adequately
inspect and verify the accuracy of
the information stated on the labels.
Improved reliability of the informa-
tion presented on the labels would
increase consumer safety and better
enable health professionals to esti-
mate the daily fluoride intake by
children.
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