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Abstract

Background. The association between excessive fluoride ingestion during early childhood and dental fluorosis has
been widely reported in literature.

Objectives. The aim of the study was to estimate how much foodstuffs for particular nutritional use effect chil-
dren’s daily fluoride exposure.

Material and Methods. Results of the own analyses of fluoride content in milk formulas, beverages and ready-to-eat
foods in jars, as well as current recommendations on the young children’s feeding were used in the calculation.
Results. The study revealed that if milk formula is reconstituted in water containing more than 0.5 ppm of fluo-
ride, some infants will exceed their recommended upper tolerable intake level of fluoride. Beverages containing tea
extract may contribute a substantial amount to daily fluoride intake.

Conclusions. There is a need of monitoring of fluoride content in foodstuffs for children and presenting the level
of fluoride on the product’s label. Results also indicate that there is a necessity of spreading the recommendation on
preparation of milk formula with the use of low-fluoride water. Since some dietary components may be a signifi-
cant source of fluoride, they should be considered in the assessment of daily fluoride exposure, especially when the
methods of fluoride prophylaxis are to be introduced in the patient (Dent. Med. Probl. 2012, 49, 2, 209-215).
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Streszczenie

Wprowadzenie. W pi§miennictwie istnieje wiele doniesien na temat zwigzku miedzy nadmierng ekspozycja na
fluorki w okresie wczesnego dziecinstwa a fluoroza szkliwa.

Cel pracy. Ocena wplywu spozycia $rodkéw spozywczych specjalnego przeznaczenia zywieniowego na dobowa
ekspozycje dzieci na fluorki.

Material i metody. W ocenie wykorzystano wyniki badan wlasnych oceniajacych stezenia fluorkéw w mlekach
modyfikowanych, napojach i gotowych do spozycia pokarmach w stoiczkach oraz obecne rekomendacje dotyczace
zywienia matlych dzieci.

Wyniki. Badania wykazaly, ze przygotowanie mleka modyfikowanego na bazie wody o zawartosci fluorkow wiekszej
niz 0,5 ppm moze spowodowac zwigkszenie dziennej podazy fluorkéw powyzej gérnego tolerowanego poziomu spo-
zycia. Napoje z dodatkiem ekstraktu z herbaty prawdziwej moga znaczaco zwicksza¢ dobowsa ekspozycje na fluorki.
Whioski. Istnieje potrzeba monitorowania stezen fluorkéw w $rodkach spozywczych przeznaczonych dla dzieci
oraz zamieszczania informacji o zawartosci fluorkdw na etykietach produktéw. Wyniki wskazuja takze na koniecz-
nos¢ rozpowszechniania zalecenia odnosnie do przygotowywania mleka modyfikowanego na bazie wody z malg
zawartoscig fluorkéw. Poniewaz niektdre sktadniki diety moga by¢ znaczacym zrédtem fluorkéw, dlatego nalezato-
by uwzgledniac je w ocenie dobowej ekspozycji, zwlaszcza przy ustalaniu wskazan do objecia pacjenta profilaktyka
fluorkowg (Dent. Med. Probl. 2012, 49, 2, 209-215).

Stowa kluczowe: fluorki, pokarmy i napoje, dzieci.

* Analysis of fluoride content in foodstuffs for particular nutritional uses was supported by Poznan University of
Medical Sciences and Poznan University of Technology, inter-university grants: 501-03-02207319-08151, 31-188/2009,
31-213/2010.
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The role of fluorides in the prevention of den-
tal caries is undeniable. Widespread use of fluo-
ridated water, fluoride dentifrice, dietary fluoride
supplements and other forms of fluoride has been
associated with a great decline in the prevalence
of dental caries in many economically developed
populations [1].

However, ingestion of excessive fluoride dur-
ing tooth development can cause structural chang-
es in tooth enamel. The resulting condition, den-
tal fluorosis, in its mildest form, presents as tiny
white lines running across the teeth, in advance
stages as brown stains, as well as cracking and pit-
ting of the enamel. Dental fluorosis is caused by
cumulative fluoride intake during enamel develop-
ment. The critical period for development of fluoro-
sis in permanent maxillary central incisors is from
4 months to 4 years of age. Thus, excessive fluoride
intake must occur during early childhood, to affect
the most aesthetically important teeth [1-3].

All sources of fluoride exposure are impor-
tant since they contribute to the total intake which

is critical in the development of fluorosis. Apart
from unintentionally swallowed fluoridated tooth-
paste, various children’s diet compounds, such as
milk formulas, foods containing chicken and fish,
some bottled waters and beverages, were identified
as significant sources of ingested fluoride [1-7].

The purposes of this paper are to describe flu-
oride intake from Polish foodstuffs for particular
nutritional uses intended for infants and young
children and to assess how much these foods ef-
fect daily fluoride exposure of infants and toddlers
aged 1, 6, 12 and 18 months.

Material and Methods

Calculations of fluoride intake were based on
the results of the own analyses of fluoride content
in breast milk substitutes, beverages and ready-to-
eat foods in jars performed with the use of fluo-
ride ionselective fluoride electrode (09-37 type)
(MARAT) (Table 1) [8-10], as well as on the cur-

Table 1. Fluoride content in various types of beverages, infant and toddler formulas and foods containing chicken or fish [8-10]

Tabela 1. Zawarto$¢ fluorkéw w réznych typach napojow, mlekach modyfikowanych dla niemowlat i matych dzieci oraz

posilkach zawierajacych migso kurczaka i ryby [8-10]

Type of the product Fluoride content

(Typ produktu) - mg/1
(Zawarto$¢ fluor-
kow)

Starting formula after dilution in distilled water 0.024-0.068

(Mleko poczatkowe przygotowane na bazie wody destylowanej)

Follow-on formula after dilution in distilled water 0.013-0.069

(Mleko nastepne przygotowane na bazie wody destylowanej)

Toddler formula after dilution in distilled water 0.018-0.111

(Mleko typu ,,junior” przygotowane na bazie wody destylowanej)

Fruit juices (Soki owocowe) 0.01-0.29

Instant beverages without tea extract for children aged 6 months after dilution in distilled water <0.01-0.05

(Herbatki granulowane bez ekstraktu z herbaty prawdziwej dla dzieci 6-miesiecznych przygotowane

na bazie wody destylowanej)

Instant beverages with tea extract for children aged 6 months after dilution in distilled water 0.08-0.11

(Herbatki granulowane z ekstraktem z herbaty prawdziwej dla dzieci 6-miesiecznych przygotowane

na bazie wody destylowanej)

Instant beverages without tea extract for children aged 12-18 months after dilution in distilled water <0.01-0.19

(Herbatki granulowane bez ekstraktu z herbaty prawdziwej dla dzieci 12-18-miesiecznych przygoto-

wane na bazie wody destylowanej)

Instant beverages with tea extract for children aged 12-18 months after dilution in distilled water 0.08-1.14

(Herbatki granulowane z ekstraktem z herbaty prawdziwej dla dzieci 12-18-miesi¢cznych przygoto-

wane na bazie wody destylowanej)

Mixed foods in jar containing fish (Positki mieszane w stoiczkach zawierajace migso ryby) 0.16-0.44

Chicken meat in jar (Migso kurczaka w stoiczku) 0.57-1.06

Mixed foods in jars containing chicken 0.12-0.57

(Positki mieszane w stoiczkach zawierajace mieso kurczaka)

Turkey meat in jar (Migso z indyka w stoiczku) 0.44-0.74

Mixed foods in jars containing turkey (Positki mieszane w sloiczkach zawierajace mieso indyka) 0.15 -0.35 mg/kg
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rent recommendations on the young children’s
feeding [11-13]. Ranges of fluoride intake from
foodstuffs for particular nutritional uses were pre-
sented together with optimal fluoride intake and
upper tolerable intake level of fluoride calculated
for average body weights of Polish children aged 1,
6, 12 and 18 months [14-16].

Results

Tables 2-4 present calculated ranges of fluo-
ride intakes from foods and beverages mentioned
above, taking into account the fluoride content of
water used for reconstitution of the instant prod-
ucts together with optimal fluoride intake and up-
per limit of fluoride intake of children aged 1, 6, 12
and 18 months. Table 5 presents range of the total
daily fluoride intake from foodstuffs for particular
nutritional uses, optimal fluoride intake and up-
per limit of fluoride intake of children aged 1,6,12
and 18 months.

Discussion

In 1997, the Institute of Medicine released up-
per limit recommendations for dietary intake of
fluoride. These upper limits were based on an av-

erage, chronic daily fluoride intake of 0.10 mg/kg
bw., which seemed to be the threshold beyond
which moderate enamel fluorosis might appear in
some children [15]. However, Fomon et al. [3], who
analyzed children’s feeding habits associated with
the risk of dental fluorosis, suggest striving for in-
takes less than 0.07 mg F/kg b.w. The range of 0.05
to 0.07 mg F/kg b.w. has been commonly quoted in
literature as ‘optimal’ for dental health in children
aged from 1 to 12 years [3, 16].

Since breast milk contains low concentration
of fluoride (mean 0.01 ppm), breastfed infants re-
ceive only about 0.01 mg of fluoride daily [15, 17].
The results of the study by Brothwell and Lime-
back [18] suggest that breastfeeding helps to pro-
tect against dental fluorosis both in fluoridated
and non-fluoridated communities. Although, ac-
cording to current European legislation [19], in-
fant formulae must also contain low fluoride lev-
els, problems arise if powdered concentrate is
mixed with fluoridated water. Then, in children
who use formula as a primary source of nutrition,
fluoride intake may exceed the recommended up-
per limits [1, 3, 20].

In Poland drinking water is not artificially
fluoridated. The study by Czarnowski et al. [21] on
fluoride content in 94 localities in Northern and
Central Poland revealed that in 62 studied locali-
ties fluoride concentration in drinking water was

Table 2. Fluoride intake (FI) from formula reconstituted in water containing various fluoride levels, optimal fluoride intake
(OI) and upper tolerable intake level (UL) calculated for average body weight (BW) of children 1, 6, 12, 18 months of age

Tabela 2. Spozycie fluorkéw (FI) z mlekiem modyfikowanym przygotowanym na bazie wody z réznymi stezeniami flu-
orkéw, optymalne spozycie (OI) i gérny tolerowany poziom spozycia (UL) obliczone dla $rednich mas ciata (BW) dzieci

w wieku 1, 6, 12, 18 miesiecy

Age - month BW? or UL¢ F1¢

(Wiek — miesiace) kg mg mg mg
girls 0.0-0.3 ppm | 0.4-0.5ppm | 0.6-1.0 ppm
boys

1 4.3 0.22-0.30 0.43 0.02-0.26 0.24-0.40 0.35-0.75
4.6 0.23-0.32 0.46

6 7.5 0.38-0.53 0.75 0.01-0.31 0.33-0.47 0.50-0.87
8.2 0.41-0.57 0.82

12 9.5 0.48-0.67 0.95 0.01-0.22 0.24-0.34 0.36-0.64
10.2 0.51-0.71 1.02

18 11 0.55-0.77 1.1 0.01-0.25 0.25-0.36 0.36-0.66
12 0.6- 0.84 1.2

250 percentile (50. percentyl) [14].

®0.05-0.07 mg/kg b.w. [164].

0.1 mg/kg b.w. [153].

dCalculation on the basis of the range of fluoride content in mother’s milk substitutes [8] assuming that 1 month old infant
drinks 630-770 ml of starting formula daily, 6 months old 900 ml of starting or follow-on formula daily, 12 months old
660 ml of follow-on formula daily and 18 months old 650 ml of toddler formula daily [11, 120].

4Obliczenia na podstawie zakresu stezen fluorkdw w substytutach mleka matki, zakladajac, ze miesieczne niemowle pije
dziennie 630-770 ml mleka poczatkowego, 6-miesigczne 900 ml mleka poczatkowego lub nastepnego, 12-miesigczne 660 ml
mleka nastepnego, a 18-miesieczne dziecko 650 ml mleka typu ,,junior”.
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Table 3. Fluoride intake from juices (FIJ) and tea beverages (FIT) reconstituted in water containing various fluoride levels,
optimal fluoride intake (OI) and upper tolerable intake level (UL) calculated for average body weight (BW) of children 1, 6,
12, 18 months of age

Tabela 3. Spozycie fluorkéw z sokami (FIJ) i herbatkami (FIT) przygotowanymi na bazie wody zawierajacej rozne stezenia
fluorkéw, optymalne spozycie (OI) i gérne tolerowany poziom spozycia (UL) obliczone dla $rednich mas ciata (BW) dzieci

w wieku 1, 6, 12 i 18 miesiecy

Age - month BW* or ULs FIJ¢ FIT¢

(Wiek — miesigce) kg mg mg mg mg
girls 0.0-0.3 0.4-0.5 0.6-1.0
boys ppm ppm ppm

1 4.3 0.22-0.30 0.43 n.a n.a. n.a. n.a.
4.6 0.23-0.32 0.46

6 7.5 0.38-0.53 0.75 0.0-0.04 0.0-0.06 0.02-0.09 0.03-0.17
8.2 0.41-0.57 0.82

12 9.5 0.48-0.67 0.95 0.0-0.04 0.0-0.22 0.02-0.25 0.03-0.32
10.2 0.51-0.71 1.02

18 11 0.55-0.77 1.1 0.0-0.05 0.0-0.26 0.05-0.30 0.07-0.39
12 0.6-0.84 1.2

250 percentile (50. percentyl) [14].

®0.05-0.07 mg/kg b.w. [16].

€0.1 mg/kg b.w. [15].

dCalculation on the basis of the range of fluoride content in juices and beverages [9] assuming that 6-12 month old infants
drink 50-150 ml of juice or beverage daily, 18 month old toddler drinks 120-180 ml of juice or beverage daily [11-13].

4Obliczenia na podstawie zakresu stezen fluorkéw w sokach i herbatkach, zaktadajac, ze 6-12-miesieczne niemowle pije
dziennie 50-150 ml soku lub herbatki, a 18-miesi¢czne dziecko pije 120-180 ml soku lub herbatki.

Table 4. Fluoride intake from ready-to-eat foods in jars (FI), optimal fluoride intake (OI) and upper tolerable intake level
(UL) calculated for average body weight (BW) of children 1, 6, 12, 18 months of age

Tabela 4. Spozycie fluorkéw z gotowymi do spozycia positkami w stoiczkach (FI), optymalne spozycie (OI) i gérny tolero-
wany poziom spozycia (UL) obliczone dla $rednich mas ciala (BW) dzieci w wieku 1, 6, 12 i 18 miesiecy

Age - months BW* or ULs FI¢

(Wiek — miesigce) kg mg mg mg
girls
boys

1 4.3 0.22-0.30 0.43 n.a.
4.6 0.23-0.32 0.46

6 7.5 0.38-0.53 0.75 <0.01-0.07
8.2 0.41-0.57 0.82

12 9.5 0.48-0.67 0.95 0.01-0.11
10.2 0.51-0.71 1.02

18 11 0.55-0.77 1.1 0.03-0.15
12 0.60-0.84 1.2

250 percentile (50. percentyl) [14].

®0.05-0.07 mg/kg b.w. [16].

€0.1 mg/kg b.w. [15].

dCalculation on the basis of the range of fluoride content in ready-to-eat foods in jars [10] assuming that 6 month old child
consumes one 125¢ jar of mixed food containing chicken or fish daily or 10 g of cooked poultry meat daily and 12 month
old child 200 g of mixed food or 20 g of cooked meat daily, 18 month old 260 g of mixed food or 45 g of cooked meat daily
[11-13].

4Obliczenia na podstawie zakresu stezen fluorkéw w gotowych positkach w stoiczkach, zaktadajac, ze 6-miesieczne niemow-
le spozywa jeden 125 g stoiczek mieszanego positku zawierajacego kurczaka lub rybe dziennie lub 10 g gotowanego migsa
drobiowego dziennie, 12-miesigczne 200 g positku mieszanego lub 20 g migsa gotowanego dziennie, a 18-miesi¢czne dziecko
260 g positku mieszanego lub 45 g migsa gotowanego dziennie.
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Table 5. Total daily fluoride intake (FI) from milk formula, beverages and ready-to-eat foods when water containing various
levels of fluoride is used for preparation of products, optimal fluoride intake (OI) and upper tolerable intake level (UL) cal-
culated for average body weight (BW) of children 1, 6, 12, 18 months of age

Tabela 5. Catkowite dziennie spozycie fluorkéw (FI) z mlekiem modyfikowanym, napojami i gotowymi do spozycia
positkami w stoiczkach, przygotowanymi na bazie wody zawierajacej rozne stezenia fluorkéw, optymalne spozycie (OI)
i gorny tolerowany poziom spozycia (UL) obliczone dla $rednich mas ciata (BW) dzieci w wieku 1, 6, 12 i 18 miesigcy

Age - months BwW* or ULs Total FI¢
(Wiek - miesigce) kg mg mg (Catkowite FI)
mg

girls 0-0.3 ppm 0.4-0.5 ppm | 0.6-0.7 ppm
boys

1 4.3 0.22-0.30 0.43 0.02-0.26 0.24-0.40 0.35-0.75
4.6 0.23-0.32 0.46

6 7.5 0.38-0.53 0.75 0.01-0.44 0.33-0.63 0.50-1.11
8.2 0.41-0.57 0.82

12 9.5 0.48-0.67 0.95 0.02-0.55 0.25-0.70 0.37-1.07
10.2 0.51-0.71 1.02

18 11 0.55-0.77 1.1 0.04-0.66 0.28-0.81 0.39-1.20
12 0.6- 0.84 1.2

@ 50% percentile (50.y percentyl) [14].
®0.05-0.07 mg/kg b.w. [16].
€0.1 mg/kg b.w. [15].

dCalculation based of a range of fluoride intake from formula, beverages and ready-to-eat foods in jars.

¢ Obliczenia na podstawie zakresow spozycia fluorkéw z mlekiem modyfikowanym, napojami i gotowymi positkami

w stoiczkach.

below 0.3 ppm, in 24 localities ranged from 0.3 to
1.0 ppm and in 8 localities exceeded 1.0 ppm (with
a peak value equaled 3.0 ppm) [21].

Own studies on fluoride content in Pol-
ish breast milk substitutes confirmed that infant
formula itself contains low level of fluoride, but
when reconstituted in water containing more than
0.5 ppm of fluoride it may increase the daily fluo-
ride intake of children over upper tolerable intake
level [6]. Moreover, calculation revealed that in or-
der to keep fluoride intake from formula below the
upper limit of optimal fluoride intake (0.07 mg/kg
b.w.), the youngest infants should be fed with the
use of formula reconstituted in water containing
no more than 0.3 ppm of fluoride. It is in agree-
ment with previous recommendation of Fomon et
al., who analyzed the risk of dental fluorosis asso-
ciated with infant feeding practice [3].

As far as Polish beverages for children are con-
cerned, most of them contain low level of fluoride (<
0.3 ppm), with the exception of beverages contain-
ing tea extract, which may be the significant source
of fluoride intake [9]. Even when reconstituted in
low-fluoride water, they may provide up to 0.26 mg
of fluoride daily, which is similar dose as it would
be obtained by administering of one 0.25 mg fluo-
ride tablet. None of infant beverages however, has
fluoride content listed on the label. It is notewor-
thy, that consumption of juices and soft drinks has
increased in recent years [4]. Polish survey revealed

that 6 months of age infants consumed an average
of 90 ml of juice per day and 103 ml of tea bever-
age per day and 12-month-olds consumed 155 ml
of juice and 165 of tea beverage daily [22].

Foods in jars containing chicken or fish
show wide range of fluoride content from 0.12 to
1.06 mg/kg, but as they are consumed in relative-
ly small amounts they should not increase them-
selves the risk of dental fluorosis [10].

It must be remembered that all Polish food
products used in present calculations are classified
as foodstuffs intended for particular nutritional
uses, which means that they must satisfy the nutri-
tional requirements of infants and young children.
Restrictions on pesticides residues and the use of
high quality ingredients may result in relatively
low levels of fluoride found in these products [23,
24]. Literature data suggest that other products
consumed by children, e.g. adult juices and bever-
ages (especially grape juice and tea beverages), sau-
sages and meat nuggets containing mechanically
deboned poultry meat may contain higher quanti-
ties of fluoride [3-5]. It is also noteworthy that cal-
culations of the fluoride intakes were based on cur-
rent recommendations on young children’s feeding
that may differ from real feeding habits in Poland.

Results of the study indicate that there is a ne-
cessity of spreading the recommendation on prep-
aration of milk formula and instant beverages with
the use of low-fluoride water. Since this informa-
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tion should be available to the public, it would be
justifiable to place it on formula container. Over
two decades ago Ekstrand [20] recommended that
bottled or deionized water should be used instead
of fluoridated water to dilute the formula. He al-
so reported that in some cases this recommenda-
tion had already been placed on formula packag-
ing. If tap water contains more than 0.5 ppm of
fluoride, parents may use bottled water with low
level of fluoride. The own study on fluoride con-
tent of Polish bottled waters intended for infants
and children, revealed that concentration of flu-
oride in these products did not exceed 0.3 ppm,
which means that they can be safely used as di-
luents of infant formula [25].

Results of the present study confirm that, un-

der current conditions of increasing fluoride expo-
sure from variety of sources, the estimation of to-
tal fluoride intake of a given population cannot be
based solely on the level of fluoride in the drink-
ing water. Moreover, so called “optimally” fluori-
dated water [1], seems to contain too much fluo-
ride, to be used for preparation of infant formula
and beverages [26, 27].

There is a need of monitoring of fluoride con-
tent in foodstuffs for children and it would be ad-
visable to present the level of fluoride on the prod-
uct’s label [4]. Since some dietary components may
be a significant source of fluoride, they should be
considered in the assessment of daily fluoride expo-
sure, especially when the methods of fluoride pro-
phylaxis are to be introduced in the young patient.

References

[1] Centers for Disease Control and Prevention: Recommendations for using fluoride to prevent and control dental
caries in the United States. MMWR 2001, 50, 1-42.

[2] Hong L., LEVY S.M., BROFFITT B., WARREN ].J., KANELLIS M.]., WEFEL ].S., DAwsoN D.V.: Timing of fluoride in-
take in relation to development of fluorosis on maxillary central incisors. Commun. Dent. Oral Epidemiol. 2006,
34, 299-3009.

[3] FomoN S.J., EKSTRAND J., ZIEGLER E.E.: Fluoride intake and prevalence of dental fluorosis: trends in fluoride in-
take with special attention to infants. J. Public Health Dent. 2000, 60, 131-139.

[4] KiriTsy M.C., LEVY S.M., WARREN J.]., GUHA-CHOWDHURY N., HEILMAN J.R., MARSHALL T.: Assessing fluoride
concentrations of juices and juice-flavored drinks. J. Am. Dent. Assoc. 2007, 127, 895-902.

[5] HeiLmAN J.R., KirrTsy M.C., LEvy S.M., WEFEL J.S.: Fluoride concentrations of infant foods. J. Am. Dent. Assoc.
1997, 128, 857-863.

[6] BORYSEWICZ-LEWICKA M., CHEAPOWSKA J. WAGNER L., TRYKOWSKI J.: An evaluation of the fluoride content in
some Polish mineral waters. Czas. Stomatol. 1999, 52, 29-32 [in Polish].

[7] KaczmAREk U.: PH values and fluoride levels in some tea brands. Ann. Acad. Med. Stetin. 2004, 50, (Suppl. 1,
58-61.

[8] OPYDO-SzYMACZEK J, OPYDO J.: Dietary fluoride intake from infant and toddler formulas in Poland. Food Chem.
Toxicol. 2011, 49, 1759-1763.

[9] OPYDO-SzZYMACZEK J., OPYDO J.: Fluoride content of beverages intended for infants and young children in Poland.
Food Chem. Toxicol. 2010, 48, 2702-2706.

[10] OPYDO-SzZYMACZEK J., OPYDO J.: Fluoride content of selected infant foods containing poultry or fish marketed in
Poland. Fluoride 2011, 44, 232-237.

[11] Ksiazyk J.B., WEKER H.: New feeding plan for infants in Poland, since 2007. Pediatr. Wspotcz. Gastroenterol.
Hepatol. Zywienie Dziecka 2007, 9, 9-14 [in Polish].

[12] Arpous M.B.: Nutritional issues for infants and toddlers. Pediatr. Ann. 1999, 28, 101-105.

[13] DziecHCIARZ P., GIERUSZCZAK-BIALEK D, HORVATH A., SzajEwsKA H.: Child’s feeding in the 2" year of life. In:
Child’s first two years of life. Eds.: Chybicka A., Dobrzanska A., Szczapa J., Wysocki J. Med. Prakt. Krakow 2010,
149-151 [in Polish].

[14] PALczEwsKA L., NIEDZWIEDZKA Z.: Somatic development indices in children and youth of Warsaw. Med. Wieku
Rozw. 2001, 5, Suppl. 2, 115-118.

[15] Food and Nutrition Board, Standing Committee on the Scientific Evaluation of Dietary Reference Intakes, Insti-
tute of Medicine. Dietary reference intakes for calcium, phosphorus, magnesium, vitamin D, and fluoride. Nation-
al Academy Press, Washington 1997, 288-313.

[16] HemLmAN J.R., KiriTsy M.C., LEvY S.M., WEFEL J.S.: Fluoride concentrations of infant foods. J. Am. Dent. Assoc.
1997, 128, 857-863.

[17] RYDZEWSKA A., POrTORACZYK T., BARALKIEWICZ D.: Evaluation of fluoride, calcium and magnesium in human
milk. Czas. Stomatol. 1996, 49, 326-329 [in Polish].

[18] BroTHWELL D., LIMEBACK H.: Breastfeeding is protective against dental fluorosis in a nonfluoridated rural area of
Ontario. Canada. J. Hum. Lact. 2003, 19, 386-390.

[19] The Commission Of The European Communities. Commission Directive 2006/141/EC of 22 December 2006 on
infant formulae and follow-on formulae and amending Directive 1999/21/EC. O.J.E.U. 2006, L 401, 1-33.

[20] ExsTRAND J.: Fluoride intake in early infancy. J. Nutr. 1989, 119, 1856-1860.

[21] CzarNowskl W., WRzESNIOWSKA K., KRECHNIAK J.: Fluoride in drinking water and human urine in Northern
and Central Poland. Sci. Total Environ. 1996, 191, 177-184.



Fluoride Exposure from Diet in Infants and Young Children 215

[22] STOLARCZYK A., ZAGORECKA E.: Supplementary drinks in infants aged 6 and 12 months on the basis of scientific
project “Dietary habits and nutritional status of infants in Poland®. Standardy Med. 2007, 4, 119 [in Polish].

[23] The European Parliament and the Council of the European Union. Directive 2009/39/EC of 6 May 2009 on food-
stuffs intended for particular nutritional uses (recast). O.J. E.U. 2009, L 124:0021-0009.

[24] The Commission Of The European Communities. Commission Directive 2006/125/EC of 5 December 2006 on
processed cereal-based foods and baby foods for infants and young children. O.J.E.U. 2006, L 339, 16-35.

[25] OPYDO-SzZYMACZEK J., OPYDO J.: Fluoride content of bottled waters recommended for infants and children in Po-
land. Fluoride 2009, 42, 233-236.

[26] ADA Division of Communications. For the dental patient: infants, formula and fluoride. J. Am. Dent. Assoc. 2007,
138, 132.

[27] SiEw C., STROCK S., RisTic H., KaNG P, CHOU H.N., CHEN J.W., FRANTSVE-HAWLEY ]., MEYER D.M.: Assessing
a potential risk factor for enamel fluorosis: a preliminary evaluation of fluoride content in infant formulas. J. Am.
Dent. Assoc. 2009, 140, 1228-1236.

Address for correspondence:

Justyna Opydo-Szymaczek
Department of Pediatric Dentistry
Poznan University of Medical Sciences
Bukowska 70

60-812 Poznan

Poland

E-mail: jopydo@am.poznan.pl

Tel.: +48 61 854 70 53

Received: 12.03.2012
Revised: 8.05.2012
Accepted: 23.05.2012

Praca wplynela do Redakgji: 12.03.2012 r.
Po recenzji: 8.05.2012 r.
Zaakceptowano do druku: 23.05.2012 r.



