Urinary Fluoride Levels in Children in a Single School in Trinidad and Tobago

A Preliminary Investigation
S Ramsubhag!, RS Naidu!, D Narinesingh?, S Teelucksingh!

ABSTRACT

Objective:  To determine urinary fluoride levels in school children in a non-fluoridated area in
Trinidad and Tobago.

Method: Morning urine samples were requested from 750 children aged 5 to 14 years, attending a
primary school in the area of St Joseph, north west Trinidad. Urine was collected at home and brought
to school in labelled plastic bottles. Urinary fluoride concentration (ppm) was measured using an ion-
specific electrode.

Results: Urine samples were available for 500 children (67%,). Mean age was 8.5 years. Overall mean
Sfluoride concentration was 0.5 ppm £ standard deviation (SD) 0.27; males (n = 263) were 0.58 ppm
+ 0.28 and females (n = 237) 0.55 ppm = 0.27. Children in the 5 to 7-year age group had the highest
levels (0.64 ppm = 0.33).

Conclusion: Mean urinary fluoride levels in this sample of school children were low indicating a
Sfluoride intake below the optimum level for caries prevention. Fluoridation programmes may need to
be implemented to increase fluoride intake among school children in the study area.

Niveles de Fluoruro Urinario en los Nifios en una Escuela de Trinidad y Tobago

Una Investigacion Preliminar
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RESUMEN

Objetivo: Determinar los niveles de fluoruro urinario en escolares de un darea no fluorada en Trinidad
v Tobago.

Método: Se solicitaron muestras matutinas de orina a 750 nifios y nifias de 5 a 14 ajios de edad, que
asistian a la escuela primaria en el area de St. Joseph, en el noroeste de Trinidad. La orina fue
recogida en las casas y llevada a la escuela en frascos plasticos rotulados. La concentracion de
Sfluoruro urinario (ppm) fue medida usando un electrodo de ion especifico.

Resultado: Hubo muestras de orina disponibles de 500 nifios (67%). La edad media fue 8.5 afios. La
concentracion media de fluoruro en general fue 0.5ppm = desviacion estandar (SD) 0.27. Varones (n
= 263) 0.58 ppm = 0.28, hembras (n= 237) 0.55 ppm = 0.27. Los nifios y nifias en el grupo etario de
cinco a siete anos tuvieron los niveles mas altos 0.64 ppm £ 0.33.

Conclusion: Los niveles de fluoruro urinario en esta muestra de escolares fueron bajos, indicando que
la ingestion de fluoruro se hallaba por debajo del nivel optimo para la prevencion de las caries. Puede
que se requiera la implementacion de programas de fluoracion a fin de aumentar el consumo de

Sfluoruro entres los escolares del drea estudiada.
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Fluoride is a strongly electronegative ion commonly found in
combination with calcium or sodium, forming compounds
that occur naturally in soil and water. When ingested, fluo-
ride is readily incorporated into the hard tissues of the human
body (ie bones and teeth) where it forms the stable compound
fluorapatite (Ca;o[PO4]¢F,) (1).
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Dental caries (tooth decay) is the destruction of tooth
tissue due to the action of oral bacteria. The caries preven-
tive effects of fluoride have been proven unequivocally in
studies throughout the world and its safety as regards general
health, at the levels required to prevent dental caries (tooth
decay), has been endorsed by international scientific bodies
(1-3). Fluoride strengthens the crystalline structure of dental
enamel making it less susceptible to breakdown by acids
from oral bacteria (dental plaque).

Since the 1970s, fluoride toothpastes have become
widely available and presently several other vehicles for
fluoride delivery are also in use eg tablets, drops, mouth-
washes and varnishes. Many countries have also imple-
mented fluoridation programmes involving artificially in-
creasing the fluoride content of public water sources to
approximately one part per million (ppm) or introducing
fluoridated salt (250 mg/kg) in order to improve the oral
health of whole communities. Despite these benefits, when
there is ingestion of fluoride much above 1ppm during the
period of tooth formation there is an increase in the risk of
fluorosis (mottling of teeth) which may compromise
aesthetic appearance (1).

Dental caries experience in any given population is
expressed as the mean DMFT (ie mean number of decayed
[D], missing [M] and filled [F] teeth). The last reported na-
tional oral health survey in Trinidad and Tobago was under-
taken in 1989 and showed a large increase in the DMFT in
12-year olds since the previous survey in 1961 (4). Similarly
in the 1980s, Jamaica had one of the worst levels of caries
experience in the English-speaking Caribbean, yet the DMFT
of 12-year olds improved significantly between 1984 and
1994 (4). This improvement in the oral health of Jamaican
school children has been attributed to the implementation of
salt fluoridation as a public health measure in 1987 (5). Be-
fore a similar programme could be considered for Trinidad
and Tobago, baseline information on systemic fluoride levels
in children requires investigation.

Systemic fluoride concentration can be determined
from the concentration of fluoride in urine, as urinary fluo-
ride levels are considered an accurate marker of ambient
fluoride exposure (6-8). Studies have shown that the higher
the levels of fluoride exposure, the higher the urinary ex-
cretion (9). Little is known about the fluoride intake of
school children in Trinidad and Tobago but as there has been
no formal fluoridation programme implemented, it is likely
that their level of fluoride exposure is low.

OBJECTIVE

Information on a population’s average fluoride exposure is
required to enable the planning of appropriate preventive
strategies and to avoid the risk of over ingestion of fluoride.
The objective of this study was therefore to acquire prelimin-
ary data on urinary fluoride levels in school children at a
single school in Trinidad and Tobago.

SUBJECTS AND METHODS

A large primary school (TML Muslim School) in the town of
St Joseph in county St George was selected as the sample
frame for this pilot study. Consent forms and covering letters
were distributed to all parents, explaining the purpose of the
study and requesting that they and their children take part.
Consenting parents were provided with a small, labelled
plastic bottle and requested to collect the first morning urine
passed from their children enrolled at the school. The urine
samples were brought to school the same day. Data collec-
tion took place from March to April 2001. Approval for the
study was gained from the Ministry of Education, Trinidad
and Tobago. Fluoride samples were analyzed by the Depart-
ment of Chemistry at the University of the West Indies, St
Augustine, Trinidad and Tobago. In order to ensure quality
and consistency with other analytical laboratories, the
measurement of the urinary fluoride samples involved the
use of a fluoride ion specific electrode (ISE) which was
calibrated using fluoride standard solutions.

Calibration of the fluoride ion specific electrode (ISE)
Fluoride standards were prepared at 0.01 ppm, 0.10 ppm,
0.50 ppm, 1.00 ppm and 5.00ppm by adding aliquots of a 100
ppm stock solution and diluting using de-ionized water to
produce 10ml of solution in volumetric flasks. To each of
these solutions 1ml of Total Ionic Strength Adjustment Buf-
fer TISAB (III) was added to obtain a final volume of 11ml.
Each standard was transferred to a 20 ml beaker and stirred
with a magnetic stir bar. These standards were used to cali-
brate the lon Meter to obtain a graph gradient of approxi-
mately —-56mV/dec.

Analysis of the urine samples

Urine samples were stored in a laboratory fridge which was
checked daily for maintenance of correct temperature. Sam-
ples for analysis were prepared by adding 1ml TISAB (III)
(using individual automatic pipettes to avoid contamination)
to 10 ml of each urine sample in a 20 ml beaker and stirred
with a magnetic stir bar. Readings for each sample were
taken using the fluoride ISE in ppm. To further ensure relia-
bility of the measurements, the ISE was recalibrated using
standard solutions after every 20 sample readings.

RESULTS

From the entire school of 750 pupils, measurable urine sam-
ples were available for 500 children (67%). Mean age was
8.5 years (range 614 years). The mean fluoride concentra-
tion was 0.57 ppm (£ sd 0.27). The Figure shows the distri-
bution for the whole sample. For males (n = 263), the mean
fluoride concentration was 0.58 ppm + 0.28 and for females
(n=237) 0.55 ppm + 0.27. The mean fluoride concentration
by age group is shown in the Table.
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Figure: Urine fluoride concentration (n = 500)

Table: Fluoride concentration by age group
Age group (yrs) n [F] ppm + SD
5-7 160 0.64 033
8-10 250 053 0.24
11-14 90 052 023
DISCUSSION

The use of fluoride has been one of the most successful
measures in public health dentistry. It has been effectively
used in preventive strategies to control dental caries, a dis-
ease that has major health, economic and social effects on
communities worldwide (7). Furthermore, the effects of den-
tal caries during childhood are potentially very serious due
the resultant pain, infection and need for treatment that often
involves extraction of teeth.

Caries experience in school children in Trinidad and
Tobago has been reported as high (4) and recent data from a
paediatric dental emergency clinic in county St George,
Trinidad and Tobago, reported that most emergency cases
were due to toothache and abscess (10). Ten per cent of these
children presented with ‘rampant caries’ a form of decay that
affects the teeth of infants and pre-schoolers and caused by
prolonged feeding from sweetened baby bottles. Most of
these children required all their deciduous (baby) teeth
extracted under general anaesthetic.

It is critical to establish fluoride intake in children at
risk of dental caries in order to determine and plan for appro-
priate fluoride regimes. Although Trinidad and Tobago does
not have an artificially fluoridated public water supply,
fluoride toothpaste is commonly available and it is also used
as a mouthwash, professionally applied gels or as dietary
supplements (drop or tablets). Apart from these sources,

trace amounts may also be ingested via water if present
naturally. An investigation of fluoride sources in Trinidad
and Tobago revealed that the mean natural level in water in
Trinidad was 0.2 ppm and in Tobago 0.25 ppm (11), well
below the recommend 1ppm required for caries prevention.
Although fluoridated salt has become available in Trinidad
and Tobago, this has not been part of any systematic fluori-
dation programme. A small scale preliminary study suggests
that table salt is an inadequate source of dietary flouride for
this population (12).

In view of the low level of fluoride in these children as
determined by urinary excretion, it would appear that in-
creasing fluoride intake levels through a fluoridation pro-
gramme involving water or salt may be required to effec-
tively protect them from dental caries. Further well-designed
studies involving other regions of the country are necessary
to confirm these findings.

CONCLUSION

Mean urinary fluoride levels in this sample of school children
were low indicating a fluoride intake below the optimum
level for caries prevention. Further national studies are re-
quired. A national fluoridation policy may be needed to in-
crease fluoride intake among school children in Trinidad and
Tobago.

ACKNOWLEDGEMENTS

The authors would like to thank the teachers, parents and
pupils of the TML School, St Joseph, for their assistance and
participation in this study and the Ministry of Education for
permission to undertake this work.

REFERENCES

1. Murray JJ. Fluorides and dental caries. In: Murray JJ ed. The Prevention
of oral disease. Oxford: Oxford University Press; 1996. 32—67.

2. World Health Organisation. Fluorides and human health. Geneva:
WHO; 1970.

3. Murray JJ, Rugg-Gunn A. Fluoride toxicity. In: Murray JJ, Rugg-Gunn
A Fluorides in caries prevention. London: Wright. 1982. 207-21.

4. Donelly C. Epidemiological survey of oral diseases in Trinidad and
Tobago 1989; Port of Spain, Trinidad and Tobago Ministry of Health;
1990.

5. Warpeha R, Beltran-Aguilar E, Baez R. Methodological and biological
factors explaining the reduction of dental caries in Jamaican school
children between 1984 and 1995. Rev Panam Salud Publica 2001; 10:
37-44.

6. World Health Organisation. Fluorides and Oral Health. Geneva: WHO;
1994.

7. International Collaborative Research on Fluoride. Research Needs
Workshop. J Dent Res 2000; 4: 893-904.

8. Baez RJ, Baez MX, Marthaler TM. Urinary fluoride excretion by
children 4-6 years old in a south Texas community. Rev Panam Salud
Publica 2000; 7: 242-8.

9. Marthaler TM, Steiner M, Menghini G, De Crousaz P. Urinary fluoride
excretion in children with low fluoride intake or consuming fluoridated
salt. Caries Res 1995; 29: 26-34.

10. Naidu RS, Boodoo D, Percival T, Newton JT. Dental emergencies
presenting to a university-based paediatric dentistry clinic in the West
Indies. Int J Paediatr Dent 2005; 15: 177-84.



443 Ramsubhag et al

11. Adewakun AA, Amaechi BT, Goddard C, McMillan-Haynes AM, 12. Ramkisson J, Bowen C. Determination of fluoride and iodide in table
Ramsubhag S. Fluoride availability in Trinidad and Tobago, West salt. Advanced analytical chemistry project. Department of Analytical
Indies: Implications for caries prevention in children [Abstract] IADR Chemistry, The University of the West Indies. 2004 (Unpublished

2003. report).



