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FLUORIDE INTAKE AND URINARY EXCRETION IN PRESCHOOL
CHILDREN RESIDING IN KOOHBANAN, IRAN, A CITY WITH
HIGH FLUORIDE WATER AND FOOD

Hamid Reza Poureslami,? Payam Khazaeli®
Koohbanan, Iran

SUMMARY: The amount of fluoride (F) ion excreted in 24-hr urine of preschool
children in Koohbanan, Iran, was measured. The total volume of urine over a 24-hr
period of 26 healthy 4-5 yr-old children (14 boys and 12 girls with a mean body weight
of 16 kg) was collected under carefully controlled conditions. From the F
concentration in 1-mL samples, the total amount of F excreted during the 24-hr period
was calculated. The amount of F ingested from food and water over the same period
was determined by a checklist. The average amount of F ion in 24-hr urine of these
children was 0.41 mg, and the total 24-hr F intake was 1.71 mg. The data indicate that
the F intake in the Koohbanan preschool children is high, corresponding to 0.107 mg
F/kg bw/day.
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INTRODUCTION

The most sensitive period for the development of dental fluorosis (DF) in the
permanent incisor teeth from ingested fluoride (F) appears to be from beginning of
enamel formation at age 3—4 months (mo) to 5 years (yr) of atge.l’2 However, there
is relatively little information on F intake, excretion, and retention by children
under 5 yr of age residing in areas with high F, possibly because of the
considerable practical difficulties in obtaining data from young children, in
particular, collecting 24-hr urine samples from those who are not toilet trained.

The aim of this study was to determine 24-hr F intake and 24-hr urinary F
excretion in a group of children 4-5 yr of age in the Koohbanan, Iran. Recently, in
our work, the F level in various foods in Koohbanan was found to be between 0.02
to 8.85 ppm and in drinking water 2.38 ppm.’ In addition, the prevalence of DF
(grade III) among 12-14-yr-old secondary school students of this city was
recorded to be 93% based on the Tooth Surface Index of Dental Fluorosis (TSIDF)
[unpublished findings].

MATERIALS AND METHODS

Fifty healthy children aged 4 and 5 yr were enrolled from different areas of
Koohbanan city in the spring and summer seasons of 2008. All the children were
born and raised in the city since birth and were not on any therapeutic diet or
taking any dietary F supplements. The study was carried out to determine the total
urinary F excretion in response to normal conditions of F intake (customary diet
and municipal drinking water). Oral hygiene was practiced without use of F
toothpaste for three days (two days before starting urine collection and the day of
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urine collection); urine was collected for a period of 24 hr. All urine produced by
each child during the study period was collected by the parents, who had been
instructed in the method of collection. Parents were asked whether they could
collect the 24-hr urine of the child completely or not.

Based on the responses, 24 children who had night wetting or loss of urine
control were excluded from the study. The urine samples of the 26 remaining
children (14 boys and 12 girls) were coded. The volume in mL of each 24-hr urine
sample was measured and recorded. Each child was also weighed wearing light
indoor clothing without shoes and the data recorded. The total F ion concentration
was measured using a F ion-specific electrode (Metrohm Co., Swiss) and meter.
For each child, the measured concentration of F (mg/mL) in a 1-mL urine sample
was multiplied by the 24-hr urine volume (mL) to calculate the 24-hr urinary
excretion of F in mg. Moreover, for these children the amounts of water and food
products produced in Koohbanan that were consumed the child each day were
recorded during three days by the parents on a specially designed checklist. Data
were analyzed by SPSS 11.5 software package and presented as means and
standard deviation (SD +).

RESULTS AND DISCUSSION

Means of 24-hr consumption of water and food products plus 24-hr urinary F
excretion of the boys and girls are presented in Tables 1-3.

Table 1. Mean F content of food and water consumed by 4-5 yr old childrenin Koohbanan, Iran,
and the amount of 24-hr F intake via the food and water

Food product Mean of food consumed F concentration F intake
g (xSD) mg/kg mg
Bread 52.23 (15.72) 7.24 0.3781
Pea 5.96 (5.67) 0.05 0.0003
Cooked potato 37.80 (26.23) 5.22 0.1973
Apricot 18.50 (23.83) 0.48 0.0088
Cucumber 60.96 (8.10) 0.15 0.0091
Leek & chervil 0.92 (1.05) 5.33 0.0049
Lamb& beef 15.65 (7.16) 0.15 0.0023
Chicken 8.84 (5.05) 0.19 0.0016
Egg 24.65 (12.39) 0.09 0.0022
Drinking water 466.00 (168.40) 2.38 1.1090

One of the best methods for monitoring urinary F levels is collection and
analysis of 24-hr pooled samples from each contributor.* Understandably, for the
present study, this method demands conscientious cooperation on the part of
parents and children. Consequently, the numbers of participants in the present
study were necessarily small. The mean urinary F excretion/child/day in the
present study (0.41 mg) is approximately the same as in English children.’ As
mentioned in that report, a higher daily urinary F excretion in Sri Lankan children
can be attributed to higher urine volume due to greater water consumption with
higher air temperatures.”
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Table 2. Age, weight, F levelin urine, 24-hr volume of urine, and 24-hr F excreted in urine
of 4-5 yr-old boys in Koohbanan, Iran

Number of Age Weight Fin urine 24 -hr urine 24-hr urinary F
sample mo kg ug/mL mL mg
47 56 171 0.71 511 0.363
39 57 16 0.70 385 0.270
43 55 16.7 2.50 367 0918
50 51 17.2 2.20 508 1.118
30 50 14.8 1.74 503 0.875
51 59 16 0.53 522 0.277
24 48 14.4 0.40 276 0.110
52 53 15 0.60 385 0.231
13 51 10.4 0.80 263 0.210
10 58 17.5 0.66 510 0.337
36 56 15 0.55 443 0.244
45 60 17.5 0.43 665 0.286
16 60 15 0.56 417 0.233
17 56 16.5 0.70 460 0.322
Mean 55 16.04 0.93 443.93 0414
+SD 0.320 1.1 0.68 106.13 0.312

Table 3. Age, weight, F level in urine, 24-hr volume of urine, and 24-hr F excreted in urine of 4—
5 yr-old girls in Koohbanan, Iran

Number of Age Weight Fin urine 24-hr urine 24-hr urinary F
sample mo kg pg/mL mL mg
49 54 1438 249 349 0.869
31 58 165 1.01 486 0.491
7 52 16 0.82 383 0.314
6 54 179 062 438 0.272
48 55 185 043 473 0.203
46 56 165 062 445 0.276
25 59 18 073 562 0.410
26 56 165 077 354 0.273
29 50 141 0.86 273 0.235
2 55 183 091 463 0.421
11 55 17 1.07 441 0.472
9 59 175 087 658 0.572
Mean 56 16.80 093 443.75 0.401

+SD 0.222 141 052 101.32 0.187
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In a pilot survey performed simultaneously with the present study, mean 24-hr
urinary F excretion of fifteen children, 12—14 years old, living in Koohbanan who
showed signs of grade III TSIDF on their permanent incisors, was 1.4 mg/day,
which is over three times higher than in the 4-5-year-old age group. The amount of
24-hr urinary F excretion among German children aged 3—6 yr who had a daily
intake of 0.930 mg F from all sources was found to be 0.479 mg.6 A study of
English children aged 5—6 yr who had a daily F consumption of 0.76 mg through
fluoridated milk and toothpaste, showed 0.30 mg F in the 24-hr urine sample that
increased to 0.61 mg after an intake of 2.0 mg F.’

Based on the results of the above studies,6’7 approximately 51%, 39%, and 30%,
respectively, of the F intake were excreted, whereas in the present study 24% of F
intake (1.71 mg) was excreted in the urine (0.41 mg). This relatively low level of
excretion may be due to the high altitude of Koohbanan (ca. 2000 m above sea
level). According to some studies, living at high altitudes causes hypoxia leading
to greater F accumulation of F in body tissues and an increase in DE.8-10 Among
the 45 yr-old children in our study with a mean body mass of 16 kg, a daily
consumption of 1.71 mg F corresponds to a dosage of 0.107 mg F/kg bw/day).
Consequently, because this dosage is twice the widely cited maximum of 0.05 mg
F/kg bw/day for the prevention of DF,!! it is predictable that these children will
show signs of DF after eruption of their permanent incisors.

REFERENCES

1 ten Cate JM, Mundorff-Shrestha SA. Working Group Report 1: Laboratory models for
caries. Adv Dental Res 1995;9:332-4.

2 Mc Donald R, Avery DR, Dean JA. Dentistry for the child and adolescent. 8t ed. St. Louis:
Mosby; 2004.

3 Poureslami HR, Khazaeli P, Noori GR. Fluoride in food and water consumed in Koohbanan
(Kuh-e banan), Iran. Fluoride 2008;41:216-9.

4 Warpeha RA, Marthaler TM. Urinary fluoride excretion in Jamaica in relation to fluoridated
salt. Caries Res 1995;29:35-41.

5 Rugg-Gunn AJ, Nunn JH, Ekanavake L, Saparamadu KD, Wright WG. Urinary fluoride
excretion in 4-year-old children in Sri Lanka and England. Caries Res 1993;27(6):478-3.

6 Haftenberger M, Vierqutz G, Neumeister V, Hetzer G. Total fluoride intake and urinary
excretion in German children aged 3-6 years. Caries Res 2001;35(6):451-7.

7 Ketley CE, Lennon MA. Determination of fluoride intake from urinary fluoride excretion data
in children drinking fluoridated school milk. Caries Res 2001;35(4):252-72.

8 Rwenyonyi C, Bjorvaten K, Birkeland J, Haugejorden O. Altitude as a risk indicator of dental
fluorosis in children residing in areas with 0.5 and 2.5 mg fluoride per litre in drinking water.
Caries Res 1999;33(4)267-74.

9 Cao J, Zhao Y, Liu J, Xirao R, Danzeng S. Varied ecological environment and fluorosis in
Tibetan children in the nature reserve of Mount Qomolangma. Ecotoxicol Environ Saf
2001;48(1):62-5.

10 Soto-Rojas AE, Urena-Cirett JL, Martinez-Mier Ede L. A review of the prevalence of dental
fluorosis in Mexico. Rev Panam Salud Publica 2004;15(1)9-18.

11 Garrow JS, James WPT, Ralph A. Human nutrition and dietetics. 10t ed. London: Churchill
Livingstone; 2000.

Copyright © 2010 The International Society for Fluoride Research Inc.
www.fluorideresearch.org www.fluorideresearch.com www.fluorideresearch.net
Editorial Office: 727 Brighton Road, Ocean View, Dunedin 9035, New Zealand.



	SUMMARY: The amount of fluoride (F) ion excreted in 24-hr urine of preschool children in Koohbanan, Iran, was measured. The total volume of urine over a 24-hr period of 26 healthy 4-5 yr-old children (14 boys and 12 girls with a mean body wei...


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


