Effect of drinking fluoridated water on the prevalence of dental caries in preschool children
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Abstract 
Objectives:  To correlate the prevalence of dental caries in children less than 6 years old  with the presence of fluoride in drinking water.
Methods:  this study included153 children with age less than 6 years old, who came to the clinic for preschool checkup. they were divided into 3 groups : first group(n = 69) , used desalinated water ( containing no fluoride ) since birth. Second group(n = 51), used bottled water ( fluoridated)since birth. Third group(n = 33), used mixed water. The index of dental caries was used to compare  the prevalence of dental caries between the 3 groups.    

Results and conclusion:  There was a non-significant statistical difference between the three groups as regards the index of dental caries. This may refer to the importance of the other anti caries measures and prove that fluoridation of drinking water should not be considered the only decisive factor in tooth decay prevention.
Introduction
Fluoridation of drinking water began in 1945, following studies of children in a region where higher levels of fluoride occur naturally in the water (NIDCR, 2008).
Since the addition of fluoride to public water supplies was initiated in 1945, exposure to fluoridation continues as a persistent public health issue. It is estimated that 62% of the United States population in 1989 resided in areas served by fluoridated drinking water supplies (PHS, 2000).
     Like vaccination and food fortification, fluoridation presents a conflict between benefiting the common good and infringing on individual rights (McNally and Downie, 2006).
Fluoridation can be viewed as a violation of ethical or legal rules that prohibit medical treatment without medical supervision or informed consent, and that prohibit administration of unlicensed medical substances (Taricska et al., 2006).

     The U.S. Centers for Disease Control listed water fluoridation as one of the ten great public health achievements of the 20th century (CDC, 1999).

     Water fluoridation is effective at reducing cavities in both children and adults (Parnell et al., 2009).
  In contrast, most European countries have experienced substantial declines in tooth decay without its use, primarily due to the introduction of fluoride toothpaste in the 1970s. It is suggested that the use of topical fluorides (such as in toothpaste) to prevent caries among people living in both industrialized and developing countries may supersede the need for fluoridated water (Pizzo et al., 2007).
     In Finland and Germany, tooth decay rates remained stable or continued to decline after water fluoridation stopped. (Burt and Tomar, 2007).

A 2007 Italian review suggested that water fluoridation may not be needed, particularly in the industrialized countries where cavities have become rare, and concluded that toothpaste and other topical fluoride offers a best way to prevent cavities worldwide (Pizzo et al., 2007).

Aim of the work
To assess the effect of  drinking fluoridated water on the prevalence of dental caries in children 6 years old,  

Subjects and Method
This study was conducted on June to August 2010 on 153 children less than 6 years old, from both sexes, living in an accommodation compound on the Arabian  gulf . Children came to the clinic for the routine preschool check up.
This accommodation compound is supplied by pure desalinated seawater not mixed with any other water ,  But not all the people living in the compound drink desalinated water, some people prefer to buy and drink other types of commercially available bottled water .
The main difference between desalinated water and the commercially produced water available in the city is the absence of fluoride in desalinated water, while all other waters contain at least 0.8 mg/L of fluoride. The amount of magnesium and calcium in desalinated water is slightly different from other waters.
Teeth of all children who came for preschool checkup at the age of 6 years (153 child) was carefully examined for the presence of dental caries and cavitations  , this evaluation was aided by dentists of the clinic and by reviewing the dental chart included in the file of each child.
Teeth decay and cavitations was evaluated through the DMFT index = DT (decayed teeth) + MT (missed teeth) + FT (filled teeth) .
children of this sample were divided into three groups :

First group : children used desalinated seawater only since birth .
Second group : children didn’t use desalinated seawater at all since birth , they had drank only commercially produced bottled water available in the markets .

Third group : children used both types of water at the same time or used desalinated water for some periods of their life and used commercially produced water for other periods .
Results
Table  ( 1)  Number and percentage of children in the three studied groups
	Groups
	Number
	Present

	1. Desalinated water

	69
	45%

	2. Bottled water

	51
	33.3%

	3. mixed water


	33
	21.7%

	Total
	153
	100%


45% of children drink desalinated seawater, followed by children who drink  bottled water (33%), then children who drink mixed water
Table ( 2 ): Distribution of index of dental caries according to type of water

	
	fluoridated water
	Non fluoridated water
	mixed water

	No.
	69
	51
	33

	Mean
	4.7
	4.2
	4.9

	S.D
	3.9
	3.5
	3.3

	Minimum
	0
	0
	0

	Maximum
	15
	15
	12

	F - test
	0.46                                                p=0.6


There was a non-significant statistical difference between the three groups as regards the index of dental caries.
Figure (1): Comparison between the three studied groups as regards the mean of index of dental caries.
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Discussion 

Our study didn’t show a significant statistical difference regarding dental cavitations between the three groups, this disagree with the numerous studies documenting that exposure to fluoridated water supplies results in reduced dental caries prevalence. 
For example; Parnell et al., 2009  concluded that water fluoridation is effective at reducing cavities in both children and adults . Also the systematic review by Truman et al., 2002 found strong evidence that water fluoridation is effective at reducing overall tooth decay in communities. International health agencies and dental associations throughout the world have endorsed water fluoridation's safety and effectiveness (ADA, 2008).
Other organizations endorsing fluoridation include:

· The World Health Organization (Petersen, 2008).
· The U.S. Surgeon General (Carmona, 2004).
· The American Public Health Association (APHA, 2008).
· the European Academy of Paediatric Dentistry (EAPD, 2008).
· Canadian Dental Association (CDA, 2008).

This could be interpreted by the presence of other factors affecting the prevalence of dental cavitations, including; consumption of foods containing high fluoride level like barley, corn, rice, tea leaves and fish protein concentrate, the use of fluoride-containing dental care products, the consumption of refined sugar, access to and utilization of dental health services, oral hygiene and awareness of dental health.

This interpretation could be supported  by the conclusion of  Pizzo et al., (2007) that most European countries have experienced substantial declines in tooth decay without its use, primarily due to the introduction of fluoride toothpaste in the 1970s. It is suggested that the use of topical fluorides (such as in toothpaste) to prevent caries among people living in both industrialized and developing countries may supersede the need for fluoridated water. A 2007 Italian review suggested that water fluoridation may not be needed, particularly in the industrialized countries where cavities have become rare, and concluded that toothpaste and other topical fluoride offers a best way to prevent cavities worldwide.
Also,  Burt and Tomar (2007) concluded that: In Finland and Germany, tooth decay rates remained stable or continued to decline after water fluoridation stopped. 

Jones and Varady( 2008) stated that; Fluoride is a nutrient that acts against a harmful biological process. the harm comes from a modern lifestyle involving sugar and oral microbes, and diets lower in sugar remove this need for fluoride.
A large study of water fluoridation's efficacy was conducted by the National Institute of Dental Research in 1988, which officially found "20 percent fewer decayed tooth surfaces" corresponding to "less than one cavity per child".                                                                                                     Arguing that the study had errors, the data was reanalyzed by fluoridation opponent John A. Yiamouyiannis, whose results indicated no statistically significant difference in tooth decay rates among children in fluoridated and nonfluoridated communities. (Colquhoun 1998).
Conversely, fluoridation proponents argued that Yiamouyiannis' work had errors (Horowitz 2000).
Cheng et al., (2007) concluded that ; Controversies include disputes over fluoridation's benefits and the strength of the evidence basis for these benefits. 

Calman 2009 mentioned that; A 2007 Scottish bioethics council report concluded that good evidence for or against water fluoridation is lacking.

Conclusion
Fluoridation of drinking water not proved to be alone the decisive factor in prevention of  dental  caries. This can refer to the importance of the role of the other anti caries measures in reducing the prevalence of this proplem. 
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الملخص العربى
الهدف : دراسة تأثير تواجد مادة الفلورايد فى مياه الشرب على صحة الأسنان لدى الأطفال البالغين من العمر ست سنوات الذين حضروا لإجراء الكشف الطبى الخاص بالإلتحاق بالمدرسة الإبتدائية .
العمل : عدد الأطفال الذين حضروا لإجراء الكشف الطبى كانوا 153 طفلاً وطفلة ، وقد انقسم هؤلاء الإطفال إلى ثلاثة مجموعات : المجموعة الأولى تشمل الأطفال الذين شربوا منذ الولادة المياه المحلاه الخالية من الفلورايد ولم يستعملوا أى مياه أخرى ، والمجموعة الثانية تشمل الاطفال الذين استعملوا منذ ولادتهم المياه المعبأة فى زجاجات والمحتوية على الفلورايد بنسبة تتراوح بين  8. الى 1 مج / لتر ، وأطفال المجموعة الثالثة استخدموا النوعين السابقين فى فترات مختلفة من حياتهم.

ولقد تم استخدام مُعامل تسوس الأسنان كوسيلة لتحديد نسبة الإصابة فى كل طفل .

النتائج والخلاصة : لم يثبت وجود اختلاف احصائى معتبر بين أطفال المجموعات الثلاثة  من حيث نسبة الإصابة بتسوس الإسنان ، مما يشير إلى أهمية العوامل الاخرى  المؤثرة فى سلامة الأسنان بحيث لا يمكن اعتبار فلورة مياه الشرب وحدها عاملاً حاسماً فى منع تسوس الاسنان.
 [image: image2.jpg]



قسم الدراسات الطبية

أثر وجود مادة الفلورايد فى مياه الشرب على نسبة تسوس الأسنان لدى الأطفال قبل عمر 6 سنوات

بحث مقدم توطئة للحصول على درجة دكتوراه الفلسفة فى دراسات الطفولة الطبية
(صحة وتغذية الطفل ) 
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