Basic Methods for

Assessment of
Renal Fluoride
Excretion

in Community
Prevention
Programmes for
Oral Health




Basic methods for
assessment of renal fluoride
excretion in community
prevention programmes for
oral health

2014




WHO Library Cataloguing-in-Publication Data

Basic methods for assessment of renal fluoride excretion in community prevention
programmes for oral health.

1. Fluoride - adverse effects. 2. Fluoride - metabolism. 3. Fluoridation.
4. Fluorosis, Dental — prevention and control. 5. Community Dentistry. 6. Oral
Health. 7. Program Evaluation — methods. I. World Health Organization.

ISBN 978 92 4 154870 0 (NLM classification: WU 270)
© World Health Organization 2014

All rights reserved. Publications of the World Health Organization are available on
the WHO web site (www.who.int) or can be purchased from WHO Press, World Health
Organization, 20 Avenue Appia, 1211 Geneva 27, Switzerland (tel.: +41 22 791 3264;
fax: +41 22 791 4857; e-mail: bookorders@who.int).

Requests for permission to reproduce or translate WHO publications — whether for
sale or for non-commercial distribution — should be addressed to WHO Press through
the WHO web site (www.who.int/about/licensing/copyright_form/en/index.html).

The designations employed and the presentation of the material in this publication
do not imply the expression of any opinion whatsoever on the part of the World Health
Organization concerning the legal status of any country, territory, city or area or of
its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted
lines on maps represent approximate border lines for which there may not yet be full
agreement.

The mention of specific companies or of certain manufacturers’ products does not
imply that they are endorsed or recommended by the World Health Organization in
preference to others of a similar nature that are not mentioned. Errors and omissions
excepted, the names of proprietary products are distinguished by initial capital letters.

All reasonable precautions have been taken by the World Health Organization to
verify the information contained in this publication. However, the published material is
being distributed without warranty of any kind, either expressed or implied. The respon-
sibility for the interpretation and use of the material lies with the reader. In no event
shall the World Health Organization be liable for damages arising from its use.

PRINTED IN FRANCE



Contents

Acronyms and abbreviations
Preface

Acknowledgements

1 Introduction
1.1 Background
1.2 Sources of fluoride intake in humans
1.3 Fluoride metabolism and excretion
1.4 Biomarkers of fluoride exposure
1.5 Urinary fluoride assessments in population oral health
1.6 Areas of uncertainty

2 General design of study
2.1 Background
2.2 Identification of participants
2.3 Sampling
2.4 Methods of monitoring
2.4.1 24-hour urine collection
2.4.2 Timed collections of urine obtained from defined
periods of a day

3 Methods for collecting urine, and for handling and
evaluating results
3.1 Recording of information
3.1.1 General information
3.1.2 Personal information
3.2 Essential preparatory practices
3.2.1 Pre-collection planning approaches

4 Twenty-four hour urine collection
4.1 Procedure
4.2 Fluoride and creatinine concentrations
4.3 Information to be recorded

iii

17

20
20
20
23
29
29

33
33
34
34



Basic Methods for Assessment of Renal Fluoride Excretion

4.4 Determination of fluoride in urine
4.5 General rules for tabulation and processing of data

5 Design of the final report for 24-hour urine collection
5.1 Introduction
5.2 Materials and methods
5.3 Results
5.4 Discussion and conclusion
5.5 Summary
5.6 Tables for the 24-hour collection method

6 Collections of 8-18 hours (within the 24-hour cycle)
6.1 Collection of nocturnal urine and during periods
of high excretion
6.2 Optional calculations obtained from time-controlled
urine collection — Use of a standardized format
6.2.1 Coded recordings of personal data and individual
fluoride exposure
6.2.2 Standard table for surveys with 24-hour
collections
6.2.3 Standard table for surveys with two collections
totalling 14-16 hours, using MS Excel
6.2.4 Standard table for surveys with three collections
totalling 14-16 hours using MS Excel:
complete series
6.2.5 Standard table for surveys with collections
made in four periods totalling the 24-cycle
6.2.6 Cleaning of data
6.3 Extrapolations

7 Design of the final report for time-controlled urinary
collections
7.1 Tables for time-controlled urinary collections lasting
8-18 hours

8 Urine spot samples
8.1 Creatinine

9 Provision of technical advice

Annex A: Apparatus and materials

Annex B: Steps for verifying function of apparatus
Annex C: Calibration procedure

References

iv

35
35

37
37
37
37
39
39
40

44

45

46

47

48

50

51

51
51
53

54

55

65
65

67

68
72
74
79



Tables
Table 5.1

Table 5.2
Table 5.3

Table 5.4

Table 5.5

Table 7.1
Table 7.2

Table 7.3

Table 7.4

Table 7.5
Table 7.6

Table 7.7

Table 7.8

Table 7.9

Figures

Urinary fluoride excretion data from 24-hour urine
collections

Criteria for cleaning data from children aged 2—6 years,
from 24-hour collections

Standards for urinary fluoride excretion (mg/24-hour
cycle): lower and upper margins

Calculated daily urinary fluoride excretion associated
with low, optimal and high fluoride intake for ages
1-14 years

Calculated daily urinary fluoride excretion associated
with low, optimal and high fluoride intake for broader
age groups

Urinary fluoride data for time-controlled urine
collections

Criteria for cleaning data from childen aged

2—-6 years, from time-controlled urine collections®
Range of optimal urinary fluoride excretion (ug/hour)
at different times, for time-controlled urine collections:
lower and upper margins

Standards for urinary fluoride concentration (mg/L; ppm)
for all ages, for time-controlled urine collections; lower
and upper margins

Calculation of parameters using simple numerical
operations

Data and computing table using MS Excel for surveys
for 24-hour collections (example with six cases)
Dataset example and MS Excel computing table showing
calculations of fluoride excretion of children providing
nocturnal and noon urine collections

Dataset example and MS Excel computing table
showing calculations of fluoride excretion of

children providing morning, afternoon and

nocturnal collections

Ideal format of a dataset to be transferred to

an evaluation centre

Figure 3.1 Example of daytime label used in time-controlled

collections, to be attached to the urine collecting jar
(WHO Form No. 96392, modified)

Figure 3.2 Overnight urine collection label used in time-controlled

collections (WHO Form No. 96393)

\%

Contents

38

40

41

42

43

55

56

57

57

58

59

60

62

64

21

21



Basic Methods for Assessment of Renal Fluoride Excretion

Figure 3.3 Summary record form of urine collection from

a group of children in time-controlled collections

(WHO Form No. 96391) 22
Figure 3.4 Sample invitation 23
Figure 3.5 Questionnaire on use of fluoride supplements and

toothpaste 24

vi



Acronyms and abbreviations

bw
CVv
CDTA
DUFE

EW.
HPLC
ID
IRB
PABA
ppm
SD
TISAB
WHA
WHO

body weight

coefficient of variation
1,2-cyclohexylenedinitrilotetraacetic acid
daily urinary fluoride excretion

fluoride

formula weight

high-performance liquid chromatography
identification

institutional review boards

para-amino benzoic acid

parts per million

standard deviation

total ionic strength adjusting buffer
World Health Assembly

World Health Organization

MRESER, 78

R SRR

https://www.yunbaogao.cn/report/index/report?r



