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Abstract 
The purpose of this paper is to examine the different reviews of the outcomes of fluoridation 

of community water in the prevention of dental caries in Cochrane library. The earlier 

articles within the period, 2010 and 2013, were introduced in this study. As dental caries has 

remained a challenge in public health where the quantity of fluoride in water is low (lower 

than the recommendation of World Health Organization 1 part per million (ppm)). The 

positive effects of fluoridation of community water in the prevention of dental caries are 

recognized in a widely manner, especially in the consideration of children. In some selected 

reviews, it was discovered that fluoride is effective in the prevention of dental caries in 

people whose ages are more than 20 years. There is a relationship between the concentration 

of water fluoridation of quantity higher than 1 ppm and the incidence of dental fluorosis. It 

was also observed that there is no relationship between fluoridation and cancer or bone 

fracture, or any other effects. As fluoridation of water is of immense benefit to a community 

with higher population, the authors and researchers also acknowledged and recommended 

other sources of fluoride such as milk, salts, and tooth paste, for prevention.  
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1.0 Background of the study 

    The main pathway of the human body 

system through drinking, eating, and 

speaking is the mouth. According to [7], 

an integral aspect of the total well-being of 

any individual is the oral health. The 

moment the oral health of a person is 

good, such individual will effectively 

communicate and consume any type of 

food, and able to live a quality lifestyle, 

social confidence and self-esteem [17]. 

Watt further expatiated that when oral 

diseases such as periodontal diseases, 

dental caries, dental erosion, and oral 

cancers, could hinder the individual from a 

happy lifestyle. These diseases have 

affected a notable portion of the world’s 

population, in terms of mortality and 

morbidity. There is a high prevalence of 

oral diseases; hence the negative impact on 

the society is noticeable. Some of impacts 

of these diseases include discomfort, pain, 

sleeplessness, inability to eat effectively 

and absenteeism from work or school [17]. 

    There have been remarkable effects on 

nutrition in developing countries due to 

changes in political, economic and social 

aspects, thus shifting the people from 

consuming local and traditional foods to 

diets of Western countries [15]. According 
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to [14], one of the major health challenges 

in almost all industrialized countries is 

dental caries. According to [15], the 

number of children in school is within the 

range of 60 and 90%, and high proportion 

of adults is involved. Petersen & Lennon 

further stated that dental caries is caused 

by high rate of sugar consumption and lack 

of adequate exposure to fluoride. 

    The disease, dental caries, is preventable 

[14], and this can be controlled when there 

is synergy between health professionals 

and individuals by adopting methods that 

will help in the reduction of sugar 

consumption and the creation of awareness 

on the benefits of fluorides. Fluoridation of 

community water is aimed at reaching the 

larger population. According to [1], more 

than 144 million people have access to 

drinking water that belongs to the 

community. A study titled “community 

effectiveness of public water fluoridation 

in reducing children’s dental disease” was 

conducted by [2]. The study compared 

children’s decay experience and 

prevalence between areas with and without 

water fluoridation in Australia. The 

outcome of the study was that all the 

categories of the children had higher cases 

of dental caries. 

    Fluorine has been used in the prevention 

of cavities when observed with people that 

grew up drinking water that contained 

fluoride, and as such had minimal cases of 

cavities [7]. Studies on effect of fluoride 

on oral health commenced over 100 years 

ago, but 50 years earlier, the studies 

focused on the relationship between water-

borne fluoride, dental caries, and fluorosis 

[15]. Sequel to this was the focus on the 

evaluation and development of fluoride 

rinses, toothpaste, milk, and salt [15]. 

Notable articles have been printed on the 

outcome-effects of the use of fluoride on 

humans, and an inquiry into the database 

has shown proofs on the subject. The UK 

University of York Centre for Review and 

Dissemination conducted some systemic 

reviews on water fluoridation in the 

specialized areas of fluoride ingestion, 

fluoride toothpastes and fluoride rinses 

using the Cochrane Collaboration Oral 

Health Group. The summary is as follows: 

1) There is a reduction of the frequency 

of dental caries through the use of 

water fluoridation by 15% (2.2DMFT). 

2) Toothpastes with fluoride and 

mouthwash rinses cause a reduction of 

DMFS 3-year increment by 24 to 26%. 

3) There is no reliable evidence of the 

adverse effect of water fluoridation. 

4) There is a level of concentration where 

there is a relationship between water 

fluoridation and dental fluorosis.  

5) There was no evidence of a research 

into the adverse effect of the use of 

fluoride toothpaste and mouth wash 

rinses.  

    The benefits of water fluoridation are 

acceptable in developing countries as 

explained by [9]. This complements the 

review of the success of water fluoridation 

in United States of America because there 

are other methods of the provision of 

fluoride and the availability of the 

products that contain fluoride which 

reduces the prevalence of dental caries. 

 
2.0 Objective 

    The objective of this paper is the 

evaluation of the effectiveness of 

fluoridation of community water in the 

reduction of dental caries disease. In 

achieving this, review of related literatures 

in Cochrane review will be done. 

 

2.1 Selection Criteria 

1) Types of Studies: The studies 

conducted by using the non-

randomized control trials, case or 

cohort control studies were well-

researched. The report was well 

written in the language of 

communication, English language. 

2) Types Participants: The participants 

were school children that profited from 

the water fluoridation intervention 

program. 

3) Types of Intervention: these are 

distinct programs on water fluoridation 
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targeted at the prevention of dental 

caries executed at the community. All 

the participating children were visited 

in their homes, schools, and through 

the health workers in their various 

communities. 

4) Types of Outcome Measures: the 

children that attended the screening 

program of the oral health judged the 

outcome of the status of the oral 

health. 

 

2.3 Search Strategy for  

     Identification of Studies 
    In the course of this study, relevant 

literatures on fluoridation of water and 

prevention of dental caries were reviewed 

using Cochrane Database of Systemic 

Review, PUBMED, MEDLINE, CINAHL 

and Google Scholar. Though some 

relevant materials were retrieved from 

Cochrane Library, but most of the works 

cited were from other sources. 

 

3.0 Methods of Review 

    The articles selected were based on the 

key terms related to the seminar topic. A 

related article was retrieved from the 

Cochrane Library, but other materials 

received through Google Scholar were 

relevant to the study. All the materials are 

from the search criteria, “water 

fluoridation”, and they were within the 

period 2010 and 2013. Quantitative 

approach methodology was adopted by 

these studies. 

 

3.1 Description of Studies 

    From the ten articles found from the 

database and through Google Scholar, all 

are related to water fluoridation. These 

research papers discussed the prevention 

of dental caries using fluoridation. The 

participants in all the studies were children 

of different age categories. Results from 

other relevant papers were also presented 

by most of the articles reviewed. In these 

articles, some of the authors stated to have 

reviewed similar studies of over 20 

articles. 

 

Methodological Quality of Included 

Studies 

    The studies were well-conducted and 

utilized standard methodology. All these 

studies had abstract except one that is a 

protocol for review. Furthermore, each of 

the articles had objectives of the study, 

background, method, results and 

discussion section, conclusion, and the 

references. 

 

4.0 Results 

    In the study conducted by [2], the result 

showed that Children from every age 

group had greater caries prevalence and 

more caries experience in areas with 

negligible fluoride concentrations in the 

water (<0.3 parts per million [ppm]) than 

in optimally fluoridated areas (> or = 0.7 

ppm). Controlling for child age, residential 

location, and SES, deciduous and 

permanent caries experience was 28.7% 

and 31.6% higher, respectively, in low-

fluoride areas compared with optimally 

fluoridated areas. The odds ratios for 

higher caries prevalence in areas with 

negligible fluoride compared with optimal 

fluoride were 1.34 (95% confidence 

interval [CI] 1.29, 1.39) and 1.24 (95% CI 

1.21, 1.28) in the deciduous and permanent 

dentitions, respectively. The study 

conducted by [3] revealed that children 

who brushed their teeth less often and 

were older, male, of low SES, from rural 

or remote areas consumed significantly 

more SSBs. Caries was significantly 

associated with greater SSB consumption 

after controlling for potential confounders. 

Finally, greater exposure to fluoridated 

water significantly reduced the association 

between children's SSB consumption and 

dental caries. 

    According to the result presented by [5], 

the review describes the main sources of 

fluoride intake that have been identified: 

fluoridated drinking water, fluoride 

toothpaste, dietary fluoride supplements 

and infant formulas. Recommendations on 

how to avoid excessive fluoride intake 
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from these sources are also given. The 

result, according to [6] showed that no 

study evaluated effects of screening by 

primary care providers on clinical 

outcomes. One good-quality cohort study 

found paediatrician examination associated 

with a sensitivity of 0.76 for identifying a 

child with cavities. No new trials evaluated 

oral fluoride supplementation. Three new 

randomized trials were consistent with 

previous studies in finding fluoride varnish 

more effectively than no varnish 

(reduction in caries increment 18% to 

59%). Three trials of xylitol were 

inconclusive regarding effects on caries. 

New observational studies were consistent 

with previous evidence showing an 

association between early childhood 

fluoride use and enamel fluorosis. 

Evidence on the accuracy of risk 

prediction instruments in primary care 

settings is not available. 

    [8] Commented that the prevalence of 

fluorosis (TFI ≥1) in communities with 

0.70 and 1.50 ppm water fluoride was 39.4 

and 60.5% (p = 0.014), respectively, while 

the prevalence of more severe forms (TFI 

≥4) was 7.9 and 25.5% (p < 0.001), 

respectively. The mean D3MFT was 0.49 

(±1.01) in the 0.70 ppm community and 

0.61 (±1.47) in the 1.50 ppm community 

(p = 0.349). A logistic regression model 

for caries (D3 >1) showed that higher 

fluorosis categories (TFI 5-6 OR = 6.81, p 

= 0.001) were associated with higher 

caries experience, adjusted by age, number 

of teeth present, tooth brushing frequency, 

bottled water use, and natural water 

fluoride concentration. [10] found that one 

hundred and ninety children (mean age: 

36.3 ± 6.9 months) were recruited from six 

community medical clinics. Ninety-two 

children (48.4%) were caries active. The 

mean d(123) t and d(123) s scores were 2.2 

± 3.3 and 3.0 ± 5.6, respectively. Higher 

plaque scores were significantly (P < 

0.0005) associated with all measures of 

decay (presence of decay, dt, ds).  

    The risk factors for severity of decay 

(i.e., dt and ds) include child's age, 

breastfeeding duration, and parents' ability 

to withhold cariogenic snacks from their 

child. According to [11], the objectives of 

the study are two-fold: to evaluate the 

effects of water fluoridation (artificial or 

natural) for the prevention of dental caries; 

and to evaluate the effects of water 

fluoridation (artificial or natural) on dental 

fluorosis. In measuring the percentage 

prevalence of fluorosis, all children with 

fluorosis according to the index used will 

be classified as 'fluorosed' as opposed to 

normal. As measured by the common 

epidemiologic indices for dental fluorosis 

[18], children with a DDE, TSIF, TFI 

score greater than zero or Dean's 

classification of 'questionable' or higher 

will be classified as fluorosed. If the other 

indices are used, the percentage prevalence 

of fluorosis as reported by the original 

investigators using other methods (e.g. 

photographic method or other index) will 

be considered and adopted. Any fluorosed 

teeth scored ≥ 3 (TFI), ≥ 2 (TSIF) and 

'mild' or worse (Dean's) will be considered 

to be of aesthetic concern. Analysis on 

dental fluorosis of aesthetic concern will 

be restricted to TFI, TSIF and Dean's 

indices as it is not easily determined from 

the modified DDE index. 

    In the report of [12], fluoride 

concentration in drinking water varied 

considerably within the country from very 

low (<0.10 mg/l) to more than 1.5 mg/l. 

Only little variation was found over the 

10-year study period. Dental caries in both 

5-year-olds and 15-year-olds decreased 

over the study period. An inverse relation 

between the risk of dental caries and 

fluoride concentration in drinking water 

was found in both primary and permanent 

teeth. The risk was reduced by 

approximately 20% already at the lowest 

level of fluoride exposure (0.125-

0.25mg/l). At the highest level of fluoride 

exposure (>1 mg/l), a reduction of 

approximately 50% was found. Similar 

findings were found if analysis was limited 

to children residing in the same place 

during the entire study period. 
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    [16] reported that at baseline, 666 

children were examined; 543 of them 

(82%) were re-examined 2 years later. The 

adjusted dmfs increment was significantly 

lower in the intervention group compared 

to the control group by an average of 3.0 

surfaces per child (95% CI = 1.2, 4.9), a 

prevented fraction of 31%. Adjustment for 

additional variables yielded caries 

reductions ranging from 2.3 to 3.5 surfaces 

per child and prevented fractions of 24-

36%. 

 

5.0 Discussion 

    The studies reviewed discovered that 

fluoridation of water can remarkably 

reduce the prevalence of dental caries in 

children as well as in adults’ population, 

and decrease the mean DMFT. It was also 

observed that the decrease of the 

prevention of dental caries is more 

reported in children than in adults. There 

was also consistency from the proofs of 

the reviews that when more than 1ppm of 

fluoride is ingested, there would be 

evidence of fluorosis. Therefore, the 

developing countries should be 

encouraged to adopt the use of fluoride-

based supplements. 

 

6.0 Reviewer’s Conclusion 

    There is a confirmation from the 

reviews that the prevalence of dental caries 

in children can be reduced by water 

fluoridation. Furthermore, a relationship 

exists between an ingestion of above 1ppm 

of fluoride and fluorosis. 

 

6.1 Implication for Practice 

    In the practice of dentistry, specifically 

dental therapy, the fluoride usage should 

be encouraged in the prevention of dental 

caries, and the ingestion of fluoride should 

not exceed 1ppm. 

 

6.2 Implication for Research 

    There is a dire need to conduct more 

studies on water fluoridation due to 

fluoride variation in countries. Moreover, 

there is also a need to ascertain the amount 

of fluoride to be ingested in developed and 

developing countries so as to avoid the 

occurrence of fluorosis. It was also 

observed that there is scarcity of relevant 

materials on the effects of fluoridation of 

community water in developing countries 

like Africa. Therefore, there is need for 

study in this area 

.

. 

_______________________________________________________________ 

 

References 
[1] Adair, S. M., Bowen, W. H., Burt, B. A., Kumar, J.V., et al (2001). Recommendations 

for using fluoride to prevent and control dental caries in the United States.MMWR, 

50(RR14), 1-42. 

[2] Armfield, J. M. (2010). Community Effectiveness of Public Water Fluoridation in 

Reducing Children's Dental Disease. Public Health Rep, 125(5), 655–664. 

[3] Armfield, J. M., Spencer, A. J., Roberts-Thomson, K. F., & Plastow, K. (2013). Water 

Fluoridation and the Association of Sugar-Sweetened Beverage Consumption and 

Dental Caries in Australian Children. American Journal of Public Health, 103 (3), 494-

500. doi: 10.2105/AJPH.2012.300889 

[4] Beltrán-Aguilar, E. D. (2011). Use of Dietary Fluoride Supplements by Children Living 

in Berlin, Germany, may have a Dose-response Preventive Effect Against Dental 

Caries, Regardless of their Use of Fluoridated Salt. Journal of Evidence-Based Dental 

Practice, 11 (2), 112-115. 

[5] Buzalaf, M. A. R., & Levy, S. M. (2011). Fluoride Intake of Children: Considerations 

for Dental Caries and Dental Fluorosis. Fluoride and the Oral Environment, 22, 1–19, 

DOI:10.1159/000325101 



West African Journal of Industrial & Academic Research   Vol.10 No.1   
April 2014                         

149 

 [6] Chou, R., Cantor, A., Zakher, B., Mitchell, J. P., & Pappas, M. (2013). Preventing 

Dentalries in Children <5 Years: Systematic Review Updating USPSTF 

Recommendation. Pediatrics, 132(2), 332 -350. doi: 10.1542/peds.2013-1469 

[7] EBSCO Publishing. (2014). Fluoride. NYU Langone Medical Center. Retrieved 

February 19, 14, from http://www.med.nyu.edu/content?ChunkIID=229845 

[8] García-Pérez, A., Irigoyen-Camacho, M. E., & Borges-Yáñez, A. (2013). Fluorosis and 

ntal Caries in Mexican Schoolchildren Residing in Areas with Different Water Fluoride 

Concentrations and Receiving Fluoridated Salt. Caries Res, 47, 299–308. 

DOI:10.1159/000346616 

[9] Hausen, H.W. (2000). Fluoridation, fractures and teeth.  British Medical Journal, 

321(7265), 4-845. 

[10] Hong, C. Hz L., Bagramian, R. A., Nainar, S. M. H., Straffon, L. H., Shen, L., & Hsu, 

C. S. (2013). High caries prevalence and risk factors among young preschool children 

in an urban community with water fluoridation. International Journal of Paediatric 

Dentistry, 24 (1), 32-42. DOI: 10.1111/ipd.12023 

[11] Iheozor-Ejiofor, Z., O'Malley, L. A., Glenny, A., Richard, M., Alam, R., Tugwell, P., 

Walsh, Welch, V., & Worthington, H. V. (2013). Water fluoridation for the prevention 

of dental caries (Protocol). Cochrane Database of Systematic Reviews 2013, Issue 12. 

Art. No.: CD010856. DOI: 10.1002/14651858.CD010856. 

[12] Kirkeskov, L., Kristiansen, E., Bøggild, H., von Platen-Hallermund, F., Sckerl, H., 

Carlsen, Larsen, M. J., & Poulsen, S. (2010). The association between fluoride in 

drinking water and dental caries in Danish children. Linking data from health registers, 

environmental registers and administrative registers. Community Dent Oral Epidemiol, 

38, 206–212. DOI: 10.1111/j.1600-0528.2009.00526.x 

[13] Omale, J.J. (2006). Promoting dental health education as a panacea for the prevention of 

common oral diseases in Nigeria. Akoka Journal of Technology and Science Education, 

3(1), 36-49. 

[14] Petersen, P. E. (2003). The world oral health report 2003: Continuous improvement of 

oral health in the 21st Century – the Approach of the WHO Global oral health program. 

Community Dental Oral Epidemiol, 31(Suppl.1), 3-24 

[15] Petersen, P. E., & Lennon, M. A. (2004). Effective use of fluorides For the prevention 

of dental caries in the 21st century: the WHO approach. Community Dental Oral 

Epidemiol, 132: 319-321. 

[16] Slade, G. D., Bailie, R. S., Roberts-Thomson, K., Leach, A. J., Raye, I., Endean, C., 

mmons, B., & Morris, P. (2011). Effect of health promotion and fluoride varnish on 

dental caries among Australian Aboriginal children: results from a community-

randomized controlled trial. Community Dent Oral Epidemiol, 39, 29–43. 

[17] Watt, R. G. (2005). Strategies and approaches in oral disease prevention and health 

motion.  Public Health Reviews. Bulleting of the World Health Organization, 83, 711-

718. 

[18] Rozier, R. G. (1994). Epidemiologic indices for measuring the clinical manifestations of 

Denntal fluorosis: overview and critique. Adv Dent Res., 8(1), 39-55. 

 

 

 

 

 

 

http://www.med.nyu.edu/content?ChunkIID=229845

