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Appendix - Table 1.  Search in the databases (December 02, 2024) 

Databases Search strategy Papers 
retrieved 

Embase ('water supply':ti,ab,kw OR 'water':ti,ab,kw) AND ('fluoridation'/mj OR 'fluoride':ti,ab,kw OR 'fluorides':ti,ab,kw 
OR 'fluorine':ti,ab,kw) AND ('caries':ti,ab,kw OR 'caries, dental':ti,ab,kw OR 'carious dentine':ti,ab,kw OR 
'carious teeth':ti,ab,kw OR 'dental caries':ti,ab,kw OR 'dental caries susceptibility':ti,ab,kw OR 'dental 
decay':ti,ab,kw OR 'root caries':ti,ab,kw OR 'tooth caries':ti,ab,kw OR 'tooth decay':ti,ab,kw OR 'tooth disease'/mj 
OR 'dental decalcification':ti,ab,kw OR 'dental disease':ti,ab,kw OR 'dental disorder':ti,ab,kw OR 'tooth 
demineralization':ti,ab,kw OR 'tooth disease':ti,ab,kw OR 'tooth diseases':ti,ab,kw OR 'tooth 
decalcification':ti,ab,kw OR 'teeth decay':ti,ab OR 'dmft index':ti,ab,kw OR 'decayed, missing, and filled teeth 
index':ti,ab,kw OR 'decayed-missing-filled teeth index':ti,ab,kw OR 'dmf caries index':ti,ab,kw OR 'dmf 
index':ti,ab,kw OR 'decayed, missing and filled index':ti,ab,kw OR 'decayed-missing-filled index':ti,ab,kw OR 
'teeth demineralization':ti,ab OR 'carious lesions':ti,ab OR 'tooth cavity'/mj)  

2587 

LILACS (("water supply" OR "drinking water" OR "water" OR "water supplies" OR "fluoretação da água" OR 
"abastecimento de água" OR "abastecimiento de agua" OR "abastecimento de água para consumo humano") AND 
("fluoridation" OR "fluoridated" OR "fluorine" OR "fluoride" OR "fluorides" OR "fluoretação" OR 
"fluoruración" OR "fluoretos") AND ( "dental caries" OR "tooth demineralization" OR "DMF index" OR "tooth 
decay" OR "caries" OR "teeth decay" OR "dmf indices" OR "teeth demineralization" OR "dental decay" OR 
"carious lesions" OR "carious lesion" OR "carious dentin" OR "carious" OR "cárie dentária" OR "caries dental" 
OR "desmineralização do dente" OR "desmineralización dental" OR "índice CPO" OR "índice CPOD" OR 
"cáries" OR "caries") AND ( db:("LILACS" OR "BBO")) AND ( db:("LILACS" OR "BBO"))) 

462 

PubMed ("dental caries"[Text Word] OR "tooth decay"[Text Word] OR "tooth demineralization"[Text Word] OR 
"Caries"[Text Word] OR "teeth decay"[Text Word] OR "dmf indices"[Text Word] OR "dmf index"[Text Word] 
OR "teeth demineralization"[Text Word] OR "dental decay"[Text Word] OR "carious lesions"[Text Word] OR 
"carious lesion"[Text Word] OR "carious dentin"[Text Word] OR "Carious"[All Fields]) AND ("water 
supply"[Text Word] OR "drinking water"[Text Word] OR "potable water"[Text Word] OR "bottled water"[Text 
Word] OR "water supplies"[Text Word] OR "Water"[Text Word]) AND ("Fluoridation"[Text Word] OR 
"Fluorides"[Text Word] OR "Fluorine"[Text Word] OR "Fluoridated"[Text Word] OR "Fluoride"[Text Word]) 

3105 

Scopus TITLE-ABS-KEY ("water supply" OR "drinking water" OR "water fluoridation" OR "fluoridated water") AND 
TITLE-ABS-KEY ( fluoridation  OR  fluorides  OR  fluorine  OR  fluoridated  OR  fluoride )  AND  TITLE-
ABS-KEY ( "dental caries"  OR  "tooth demineralization"  OR  "DMF index"  OR  "tooth 
decay"  OR  caries  OR  "teeth decay"  OR  "dmf indices"  OR  "teeth demineralization"  OR  "dental 
decay"  OR  "carious lesions"  OR  "carious lesion"  OR  "carious dentin"  OR  carious  OR  "decayed, 
missing,and filled teeth" )  

2826 

Web of 
Science 

TS=("water supply"OR "drinking water"  OR "water supplies"  OR "Water Fluoridation"  OR "Fluoridated 
water")  AND TS=("Fluoridation"OR "Fluorides"OR "Fluorine"OR 
"Fluoridated"  OR "Fluoride")  AND TS=("dental caries"  OR "tooth decay"  OR "tooth 
demineralization"  OR "Caries"  OR "teeth decay"  OR "dmf indices"  OR "dmf index"  OR "teeth 
demineralization"  OR "dental decay"OR "carious lesions"  OR "carious lesion"  OR "carious dentin"OR 
"Carious") 

1527 

Other sources Search strategy Reports 
retrieved 

Google 
Scholar 

("dental caries" OR "tooth decay" OR "tooth demineralization" OR Caries OR "teeth decay" OR "dmf indices" 
OR "dmf index" OR "teeth demineralization" OR "dental decay" OR "carious lesions" OR "carious lesion" OR 
"carious dentin")  
AND ("water supply" OR "drinking water" OR "water supplies" OR "water fluoridation") 

100 

ProQuest 
Dissertations 
and Theses 

("dental caries" OR "tooth decay" OR "tooth demineralization" OR caries OR "teeth decay" OR "dmf indices" 
OR "dmf index" OR "teeth demineralization" OR "dental decay" OR "carious lesions" OR "carious lesion" OR 
"carious dentin")AND noft("water supply" OR "drinking water" OR "water supplies" OR "water fluoridation" or 
fluoridation) 

72 
 

OpenGrey  0 
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Appendix - References of included studies after full text review 
 
Aasenden R, Peebles TC. 1974. Effects of fluoride supplementation from birth on human deciduous and 

permanent teeth. Arch Oral Biol. 19(4):321-6. 
Adler P, Polczer MG. 1962. Changes in caries prevalence after 10–11 years. Arch Oral Biol. 

(Supplement):341-354. 
Al Dosari AM, Wyne AH, Akpata ES, Khan NB. 2004. Caries prevalence and its relation to water fluoride 

levels among schoolchildren in Central Province of Saudi Arabia. Int Dent J. 54(6):424-8.  
Al-Khateeb TL, Darwish SK, Bastawi AE, O'Mullane DM. 1990. Dental caries in children residing in 

communities in Saudi Arabia with differing levels of natural fluoride in the drinking water. Community 
Dent Health. 7(2):165-71.  

Andegiorgish AK, Weldemariam BW, Kifle MM, Mebrahtu FG, Zewde HK, Tewelde MG, Hussen MA, 
Tsegay WK. 2017. Prevalence of dental caries and associated factors among 12 years old students in 
Eritrea. BMC Oral Health. 17(1):169.  

Angelillo IF, Romano F, Fortunato L, Montanaro D. 1990. Prevalence of dental caries and enamel defects in 
children living in areas with different water fluoride concentrations. Community Dent Health. 7(3):229-
36. 

Beal JF, James PM. 1971. Dental caries prevalence in 5-year-old children following five and a half years of 
water fluoridation in Birmingham. Br Dent J. 130(7):284-8. 

Beal JF, Clayton M. Fluoridation. 1981. A clinical survey in Corby and Scunthorpe. Public Health. 95(3):152-
60.  

Berndt CH, Meller CH, Poppe D, Splieth CHH. 2010. Fluorosis, caries and oral hygiene in schoolchildren on 
the Ombili Foundation in Namibia. Oral Health Prev Dent. 8(3):269-75 

Blinkhorn AS, Brown MD, Attwood D, Downer MC. 1981. The effect of fluoridation on the dental health of 
urban Scottish Schoolchildren. J Epidemiol Community Health. 35(2):98-101. 

Brown HK, Poplove M. 1965. The Brantford-Sarnia-Stratford Fluoridation Caries Study: Final Survey, 1963. 
Can J Public Health. 56(8):319-324. 

Cardoso ACC, Moraes LR. 2003. A associação entre cárie e fluorose dentária com a fluoretação das águas em 
dois municípios do estado da Bahia. Rev. Baiana Saúde Pública. 27(1/2):7-18. 

Carvalho RB, Medeiros UV, dos Santos KT, Pacheco Filho AC. 2011. Influence of different concentrations 
of fluoride in the water on epidemiologic indicators of oral health disease. Cien Saude Colet. 16(8):3509-
18. 

Clovis J, Hargreaves JA, Thompson GW. 1988. Caries prevalence and length of residency in fluoridated and 
non-fluoridated communities. Caries Res. 22(5):311-5. 

Cruz MGBD, Narvai PC. 2018. Caries and fluoridated water in two Brazilian municipalities with low 
prevalence of the disease. Rev Saude Publica. 52:28.  

Curzon ME, Richardson DS, Featherstone JD. 1986. Dental caries prevalence in Texas schoolchildren using 
water supplies with high and low lithium and fluoride. J Dent Res. 65(3):421-3.  

Dalla Nora Â, Dalmolin A, Gindri LD, Moreira CHC, Alves LS, Zenkner JEDA. 2020. Oral health status of 
schoolchildren living in rural and urban areas in southern Brazil. Braz Oral Res. 34:e060. 

Dini EL, Holt RD, Bedi R. 1998. Prevalence and severity of caries in 3-12-year-old children from three 
districts with different fluoridation histories in Araraquara, SP, Brazil. Community Dent Health. 15(1):44-
8. 

Dini EL, Holt RD, Bedi R. 2000. Prevalence of caries and developmental defects of enamel in 9-10 year old 
children living in areas in Brazil with differing water fluoride histories. Br Dent J. 188(3):146-9. 

Ditmyer MM, Mobley C, Draper Q, Demopoulos C, Smith ES. 2008. Development of a theoretical screening 
tool to assess caries risk in Nevada youth. J Public Health Dent. 68(4):201-8.  

Dragheim E, Petersen PE, Kalo I, Saag M. 2000. Dental caries in schoolchildren of an Estonian and a Danish 
municipality. Int J Paediatr Dent. 10(4):271-7. 

Ekanayake L, van der Hoek W. 2002. Dental caries and developmental defects of enamel in relation to fluoride 
levels in drinking water in an arid area of Sri Lanka. Caries Res. 36(6):398-404. 
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Ellwood RP, O'Mullane D. 1996. The association between developmental enamel defects and caries in 
populations with and without fluoride in their drinking water. J Public Health Dent. 56(2):76-80. 

Englander HR, DePaola PF. 1979. Enhanced anticaries action from drinking water containing 5 ppm fluoride. 
J Am Dent Assoc. 98(1):35-9. 

Franzolin S de OB, Gonçalves A, Padovani CR, Francischone LA, Marta SN. 2010. Epidemiology of fluorosis 
and dental caries according to different types of water supplies. Cienc Saude Coletiva. 15:1841–7. 

Goodwin M, Walsh T, Whittaker W, Emsley R, Kelly MP, Sutton M, Tickle M, Pretty IA. 2024. The 
CATFISH study: An evaluation of a water fluoridation program in Cumbria, UK. Community Dent Oral 
Epidemiol. 52(4):590-600. 
Gnanapragasam SS, Abdul Karim F, Tengku Hamzah TNF, Wan Puteh SE, Nor NAM. 2024. Caries 
increment among schoolchildren exposed to different fluoride concentrations in water: a five-year 
retrospective cohort study. JUMMEC. 27(1):60-68 

Guerra LM, Pereira AC, Pereira SM, Meneghim MC. 2010. Assessment of socioeconomic variables in the 
caries and fluorosis prevalence in cities with and without water supply fluoridation. Rev. odontol. UNESP. 
39(5): 255-262. 

Hardwick JL, Teasdale J, Bloodworth G. 1982. Caries increments over 4 years in children aged 12 at the start 
of water fluoridation. Br Dent J. 153(6):217-22. 

Heima M, Ferretti M, Qureshi M, Ferretti G. 2017. The effect of social geographic factors on the untreated 
tooth decay among head start children. J Clin Exp Dent. 9(10): e1224-e1229. 

Heller KE, Eklund SA, Burt BA. 1997. Dental caries and dental fluorosis at varying water fluoride 
concentrations. J Public Health Dent. 57(3):136-43.  

Hellwig E, Klimek J. 1985. Caries prevalence and dental fluorosis in German children in areas with different 
concentrations of fluoride in drinking water supplies. Caries Res. 19(3):278-83.  

Hopcraft M, Morgan MV. 2005. Dental caries experience in Australian Army recruits 2002-2003. Aust Dent 
J. 50(1):16-20.  

Hunt RJ, Eldredge JB, Beck JD. 1989. Effect of residence in a fluoridated community on the incidence of 
coronal and root caries in an older adult population. J Public Health Dent. 49(3):138-41.  

James P, Harding M, Beecher T, Browne D, Cronin M, Guiney H, O'Mullane D, Whelton H. 2021. Impact of 
Reducing Water Fluoride on Dental Caries and Fluorosis. J Dent Res. 100(5):507-514.  

Jin HJ, Lee MK, Lee JH. 2016. The Oral Health Status and Behavior of Middle School Students According 
to Fluoridation Area. International Journal of Bio-Science and Bio-Technology. 8(2):279-286. 

Kalsbeek H, Kwant GW, Groeneveld A, Dirks OB, van Eck AA, Theuns HM. 1993. Caries experience of 15-
year-old children in The Netherlands after discontinuation of water fluoridation. Caries Res. 27(3):201-5.  

Kämppi A, Tanner T, Päkkilä J, Patinen P, Järvelin MR, Tjäderhane L, Anttonen V. 2013. Geographical 
distribution of dental caries prevalence and associated factors in young adults in Finland. Caries Res. 
47(4):346-54. 

Khazaei MM, Amir FF, Reza I, Hassan Y, Zeynab T, Hamid. 2013. Dental Caries Prevalence among 
Schoolchildren in Urban and Rural Areas of Qom Province, Central Part of Iran. Middle East J Sci Res. 
18:584-591. 

Kim HN, Kim JH, Kim SY, Kim JB. 2017. Associations of Community Water Fluoridation with Caries 
Prevalence and Oral Health Inequality in Children. Int J Environ Res Public Health. 14(6):631. 

Kim HN, Kong WS, Lee JH, Kim JB. 2019. Reduction of Dental Caries Among Children and Adolescents 
From a 15-Year Community Water Fluoridation Program in a Township Area, Korea. Int J Environ Res 
Public Health. 16(7):1306.  

Koh R, Pukallus ML, Newman B, Foley M, Walsh LJ, Seow WK. 2015. Effects of water fluoridation on 
caries experience in the primary dentition in a high caries risk community in Queensland, Australia. 
Caries Res. 49(2):184-91. 

Künzel W. 1982. Reduction in Caries after 7 Years of Water Fluoridation under Climatic Conditions in Cuba. 
Caries Res. 16(3):272–276. 

Künzel W, Fischer T. 2000. Caries prevalence after cessation of water fluoridation in La Salud, Cuba. Caries 
Res. 34(1):20-5.  
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Künzel W, Fischer T, Lorenz R, Brühmann S. 2000. Decline of caries prevalence after the cessation of water 
fluoridation in the former East Germany. Community Dent Oral Epidemiol. 28(5):382-9. 

Lawrence HP, Sheiham A. 1997. Caries progression in 12- to 16-year-old schoolchildren in fluoridated and 
fluoride-deficient areas in Brazil. Community Dent Oral Epidemiol. 25(6):402-11. 

Lee M, Dennison PJ. 2004. Water fluoridation and dental caries in 5- and 12-year-old children from 
Canterbury and Wellington. N Z Dent J. 100(1):10-5. 

Liefde B, Herbison GP. 1985. Prevalence of developmental defects of enamel and dental caries in New 
Zealand children receiving differing fluoride supplementation. Community Dent Oral Epidemiol. 
13(3):164-7. 

Lopez IY, Hernández B, Apip Ramos A, Jara MN, Wolfenson PM, Smith LP. 2010. Dental caries in 
preschoolers from communes with fluoridated and non-fluoridated public water supplies in Chile. Rev 
odonto ciênc. 25(1):20–4. 

Mariño RJ, Onetto JE. 1995. Caries experience in urban and rural Chilean 3-year-olds. Community Dent Oral 
Epidemiol. 23(1):60-1. 

Marques RB, Lima CCB, de Abreu Costa MLV, de Deus Moura de Lima M, de Fátima Almeida de Deus 
Moura L, Tabchoury CPM, de Moura MS. 2022. Fluoridated water impact on tooth decay and fluorosis 
in 17-20-year-olds exposed to fluoride toothpaste. J Public Health Dent. 82(4):385-394. 

Maupomé G, Clark DC, Levy SM, Berkowitz J. 2001. Patterns of dental caries following the cessation of 
water fluoridation. Community Dent Oral Epidemiol. 29(1):37-47.  

Meyer J, Margaritis V, Jacob M. 2022. The Impact of Water Fluoridation on Medicaid-Eligible Children and 
Adolescents in Alaska. J Prev. 43(1):111-123. 

Meyer-Lueckel H, Paris S, Shirkhani B, Hopfenmuller W, Kielbassa AM. 2006. Caries and fluorosis in 6- and 
9-year-old children residing in three communities in Iran. Community Dent Oral Epidemiol. 34(1):63-70.  

Opydo-Szymaczek J, Ogińska M, Wyrwas B. 2021. Fluoride exposure and factors affecting dental caries in 
preschool children living in two areas with different natural levels of fluorides. J Trace Elem Med Biol. 
65:126726.  

Ramezani G, Valaie N, Rakhshan V. 2015. The effect of water fluoride concentration on dental caries and 
fluorosis in five Iran provinces: A multi-center two-phase study. Dent Res J. 12(1):31-7 

Rihs LB, da Silva DD, de Sousa Mda L. 2009. Dental caries and tooth loss in adults in a Brazilian southeastern 
state. J Appl Oral Sci. 17(5):392-6. 
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different oral health prevention strategies stratified in different social classes. J Public Health Dent. 
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from rural areas with different water fluoride levels in Paraíba, Brazil. Community Dent Oral Epidemiol. 
28(4):307-13.  

Selwitz RH, Nowjack-Raymer RE, Kingman A, Driscoll WS. 1998. Dental caries and dental fluorosis among 
schoolchildren who were lifelong residents of communities having either low or optimal levels of fluoride 
in drinking water. J Public Health Dent. 58(1):28-35. 
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Appendix - Table 2. References and reasons for exclusions studies after full text review 
 

 
Study 

 
Reason for 
exclusion 
 

Acharya S. Dental caries, its surface susceptibility and dental fluorosis in South India. Int Dent J. 2005;55(6):359-64. No control group 
Adair SM, Hanes CM, Russell CM, Whitford GM. Dental caries and fluorosis among children in a rural Georgia area. 
Pediatr Dent. 1999 Mar-Apr;21(2):81-5. 
Anorga CJ, Melman J. Determinaciones de flúor en aguas potables cubanas y en dientes sanos y cariados [Determination 
of fluorine in Cuban drinking water and in normal and carious teeth]. Rev Cubana Pediatr. 1951 Jun;23(6):346-55.  
Antonijevic E, Mandinic Z, Curcic M, Djukic-Cosic D, Milicevic N, Ivanovic M, Carevic M, Antonijevic B. 
"Borderline" fluorotic region in Serbia: correlations among fluoride in drinking water, biomarkers of exposure and dental 
fluorosis in schoolchildren. Environ Geochem Health. 2016 Jun;38(3):885-96.  
Basting RT, Pereira AC, Meneghim MC. Evaluation of dental caries prevalence in students from piracicaba, SP, Brazil, 
after 25 years of the public water supply. Rev Odontol da Univ São Paulo. 1997;11(4):287- 292. 
Bratthall D, Serinirach R, Carlsson P, Lekfuangfu S. Streptococcus mutans and dental caries in urban and rural 
schoolchildren in Thailand. Community Dent Oral Epidemiol. 1986 Oct;14(5):274-6.  
Cho HJ, Jin BH, Park DY, Jung SH, Lee HS, Paik DI, Bae KH. Systemic effect of water fluoridation on dental caries 
prevalence. Community Dent Oral Epidemiol. 2014 Aug;42(4):341-8.  
Connor RA. Fluoridation of the municipal water supply in Brandon, Manitoba (second report). Can J Public Health. 
1963 Dec;54: 539-47. 
Cook SL, Martinez-Mier EA, Dean JA, Weddell JA, Sanders BJ, Eggertsson H, Ofner S, Yoder K. Dental caries 
experience and association to risk indicators of remote rural populations. Int J Paediatr Dent. 2008 Jul;18(4):275-83. 
Iakovleva VI, Skliar VS, Chopovskaia TI. Dental caries epidemiology in 7-8-year-old children in different provinces of 
the Ukrainian SSR. Gig Sanit. 1980;(2):86-87. 
Lopes TS, Parreira ML, de Carvalho P V. Prevalence of caries in first permanent molars in students living in regions 
with and without fluoridated drinking water (comparative study based on clinical and radiographic examinations. Arq 
Cent Estud Curso Odontol. 1988;25- 26(1-2):12-21. 
Melough MM, Sathyanarayana S, Zohoori FV, et al. Impact of Fluoride on Associations between Free Sugars Intake and 
Dental Caries in US Children. JDR Clin Trans Res. 2023;8(3):215-223.  
Mohd Nor NA, Chadwick BL, Farnell DJJ, Chestnutt IG. The impact of a reduction in fluoride concentration in the 
Malaysian water supply on the prevalence of fluorosis and dental caries. Community Dent Oral Epidemiol. 
2018;46(5):492-499.  
Pontigo-Loyola AP, Medina-Solis CE, Borges-Yañez SA, Patiño-Marín N, Islas-Márquez A, Maupome G. Prevalence 
and severity of dental caries in adolescents aged 12 and 15 living in communities with various fluoride concentrations. 
J Public Health Dent. 2007;67(1):8-13. 
Rigo L, Abegg C, Bassani DG. Dental caries in schoolchildren living in cities of Rio Grande do Sul, Brazil, with and 
without water fluoridation. RSBO. 2010;7(1):57-65. 
Schwendicke F, Doost F, Hopfenmüller W, Meyer-Lueckel H, Paris S. Dental caries, fluorosis, and oral health behavior 
of children from Herat, Afghanistan. Community Dent Oral Epidemiol. 2015;43(6):521-531.  
Skinner J, Johnson G, Blinkhorn A, & Byun R. Factors associated with dental caries experience and oral health status 
among New South Wales adolescents. Australian and New Zealand journal of public health, 2014;38(5), 485-489. 
Videroni W, Sternberg GS, Davies GN. Effect on caries experience of lifetime residents after 10 years of fluoridation in 
Townsville, Australia. Community Dent Oral Epidemiol. 1976;4(6):248-253.  
Aguiar VR, Pattussi MP, Celeste RK. The role of municipal public policies in oral health socioeconomic inequalities in 
Brazil: A multilevel study. Community Dent Oral Epidemiol. 2018;46(3):245-250. 

Another outcome 

Ambarkova V, Kokoceva-Ivanovska O, Stavreva N, Ambarkov J, Karakamcev T. The Correlation Between the DMFT 
of the 15-year-old Children and the Concentration of Fluoride in Drinking Water from the East Region of the Republic 
of Macedonia. Open Access Maced J Med Sci [Internet]. 2022;10(D):260-6.  
Barbato PR, Peres MA, Hofelmann DA, Peres KG. Contextual and individual indicators associated with the presence 
of teeth in adults. Rev Saúde Pública. 2015; 49:27. 
Benazzi AST, Silva RP, Meneghim M de C, Pereira AC, Ambrosano GMB. Trends in dental caries experience and 
fluorosis prevalence in 12-year-old Brazilian schoolchildren from two different towns. Braz j oral sci. 2012;11(1):62-
66. 
Do L, Ha D, Peres MA, Skinner J, Byun R, Spencer AJ. Effectiveness of water fluoridation in the prevention of dental 
caries across adult age groups. Community Dent Oral Epidemiol. 2017 Jun;45(3):225-232.  
Kirkeskov L, Kristiansen E, Bøggild H, et al. 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. 2010;38(3):206-212.  
Ekstrand KR, Christiansen ME, Qvist V. Influence of different variables on the inter-municipality variation in caries 
experience in Danish adolescents. Caries Res. 2003 Mar-Apr;37(2):130-41. 
Gray MM, Davies-Slowik J. Changes in the percentage of 5-year-old children with no experience of decay in Dudley 
towns since the implementation of fluoridation schemes in 1987. Br Dent J. 2001 Jan 13;190(1):30-2.  
Hill In, Blayney JR, Wolf W. The Evanston dental caries study. XI. The caries experience rates of 12-, 13-, and 14-year-
old children after exposure to fluoridated water for fifty-nine to seventy months. J Dent Res. 1955 Feb;34(1):77-88. 
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Hobbs M, Wade A, Jones P, et al. Area-level deprivation, childhood dental ambulatory sensitive hospitalizations and 
community water fluoridation: evidence from New Zealand. Int J Epidemiol. 2020;49(3):908-916. 
Machiulskiene V, Baelum V, Fejerskov O, Nyvad B. Prevalence and extent of dental caries, dental fluorosis, and 
developmental enamel defects in Lithuanian teenage populations with different fluoride exposures. Eur J Oral Sci. 
2009;117(2):154-160.  
Peres M, Simara Fernandes L, Glazer Peres K. Inequality of water fluoridation in Southern Brazil--the inverse equity 
hypothesis revisited. Soc Sci Med. 2004;58(6):1181-1189.  
Spencer AJ, Liu P, Armfield JM, Do LG. Preventive benefit of access to fluoridated water for young adults. J Public 
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Appendix - Table 3. Summary of descriptive characteristics of included articles 
 

 

 Permanent Deciduous 

 Fluoridated Non fluoridated Fluoridated Non fluoridated 

Author, 
year 

Age 
(min-
max) N 

Mean 
DMFT/S 

(SD) Preval. N 

Mean 
DMFT/S 

(SD) Preval. N 

Mean 
dmft/s 
(SD) Preval. N 

Mean  
dmft/s 
(SD) Preval. 

Adler 
1962 
Hungary 

7-14 1078 2.4(5.25)  1502 3.96(6.59)        

16-18 91 3.66(4.29)  180 7.32(5.23)        

Brown 
1965 
Canada 

16-17 356 4.19(3.96) 88.2% 482 10.44(4.61) 99.6%       

Beal 
1971 
England 

5-5       182 2.45(3.24) 60% 229 5.09(4.84)  

Aasenden 
1974 
EUA 

7-12 92 3.16(2.69) 76% 93 7.93(5.59) 94%       

4-5       129 2.48(3.16) 57% 101 4.39(4.04) 84% 

Blinkhorn 
1981 
Sotland 

9-10 147 1.66(1.63) 65% 141 3.35(2.32) 90%       

Beal  
1981 
England 

5-5       170 1.8(2.48) 54% 196 4.29(3.5) 79% 

8-8 167 0.65(1.16) 31% 189 1.48(1.51) 59%       

12-12 189 2.74(2.34) 78% 192 3.53(3.33) 73%       

Künzel 
1982 
Cuba 

6-7 63 0.05(0.12) 5% 54 0.3(0.41) 28%       

8-9 113 0.4(0.41) 20% 56 1.8(0.53) 71%       

10-11 92 1.3(0.57) 52% 85 3.1(0.55) 88%       

12-13 88 2.6(0.81) 61% 63 5.1(0.56) 95%       

7-7       59 0.9(0.61)  27 2.8(0.84)  

8-8       62 1.6(0.77)  30 4.8(0.78)  

Hardwick 
1982 
England 

12-16 144 4.58(3.49)  199 4.27(2.82)        

Hellwig 
1985 
Germany 

6-16 153 2.3(0.3)  224 6.5(0.5)        

Liefde 1985 
New 
Zealand 

9-9 191 1.7(1.6)  237 2.4(1.9)        

Curzon 
1986 
EUA 

12-14 172 4.73(0.31)  102 6.9(0.48)        

Stephen 
1987 
Scotland 

5-6       106 2.63(1.96) 73% 126 3.92(2.24) 76% 

Clovis 11-12 89 2.8(2.48)  115 2.39(2.14)        
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 Permanent Deciduous 

 Fluoridated Non fluoridated Fluoridated Non fluoridated 

Author, 
year 

Age 
(min-
max) N 

Mean 
DMFT/S 

(SD) Preval. N 

Mean 
DMFT/S 

(SD) Preval. N 

Mean 
dmft/s 
(SD) Preval. N 

Mean  
dmft/s 
(SD) Preval. 

1988 
Canada 

Al-Khateeb 
1990 
Saudi 
Arabia 

6-6       160 2.1(2.3)  160 4.6(3.9)  

12-12 160 1.7(1.9)  160 3.6(2.6)        

15-15 160 3.2(2.1)  160 5.2(3.3)        

Hunt 
1989 
EUA 

65+ 26 1.11(2.18)  174 1.95(2.66)        

Angelillo 
1990 
Italy 

11-13 217 1.67(1.96) 58% 215 1.91(2.24) 60%       

Riordan 
1991 
Australia 

11-11 339 0.89(1.39) 38% 253 1.57(1.6) 61%       

Vignarajah 
1993 
Caribbean 

5-6       120 1.4(2.5) 39% 109 1.8(2.7) 48% 

12-12 84 0.5(0.7) 36% 87 0.7(1.1) 38%       

15-19 91 0.7(1.5) 45% 186 1.2(1.6) 54%       

Kalsbeek 
1993 
Netherlands 

15-15 285 7.4(4)  297 5.5(4.7)        

Treasure 
1994 
New 
Zealand 

14-14 242 2.4(2.23)  79 4.37(3.8)        

Sterritt  
1994 
Guam 

6-6 78 0.28(0.97)  91 0.37(1.62)        

7-7 83 0.27(0.64)  88 0.4(1.41)        

8-8 105 0.58(1.33)  117 0.63(1.19)        

9-9 88 0.75(1.5)  120 1.21(2.41)        

10-10 115 0.97(2.04)  125 2.01(2.68)        

11-11 103 1.8(2.74)  113 3.48(5.21)        

12-12 145 2.86(4.21)  121 3.99(4.07)        

13-13 123 3.68(4.21)  110 5.85(5.66)        

14-14 106 4.53(5.04)  109 6.86(6.37)        

Mariño 
1995 
Chile 

3-3       82 1.71(2.67)  69 2.77(3.47)  

Slade 
1996 
Australia 

5-5       159 1.35(2.8) 38% 287 2.98(6.27) 42% 

6-6 300 0.04(0.23) 4% 472 0.1(0.54) 4% 300 2.23(4.82) 41% 472 3.48(6.05) 50% 
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 Permanent Deciduous 

 Fluoridated Non fluoridated Fluoridated Non fluoridated 

Author, 
year 

Age 
(min-
max) N 

Mean 
DMFT/S 

(SD) Preval. N 

Mean 
DMFT/S 

(SD) Preval. N 

Mean 
dmft/s 
(SD) Preval. N 

Mean  
dmft/s 
(SD) Preval. 

7-7 240 0.09(0.37) 6% 440 0.26(0.83) 13% 240 2.28(4.01) 42% 440 4.4(6.41) 59% 

8-8 262 0.25(0.68) 15% 375 0.52(1.09) 26% 262 2.61(4.2) 49% 375 4.99(6.76) 57% 

9-9 226 0.41(0.93) 24% 403 0.51(1.05) 26% 226 2.64(3.79) 53% 403 3.89(5.9) 53% 

10-10 205 0.57(1.1) 29% 387 1.13(1.96) 42% 205 2.03(3.71) 44% 387 3.97(5.35) 55% 

11-11 188 0.65(1.26) 31% 370 1.45(2.25) 48%       

12-12 69 0.94(1.63) 36% 205 1.8(2.79) 54%       

Ellwood 
1996 
UK 

14-15 196 3.2(3.9) 66.3% 267 4.2(4.6) 77.2%       

Lawrence 
1997 
Brazil 

12-16 183 8.7(9.47) 88.5% 107 15.4(10.34) 95.3%       

Heller  
1997 
EUA 

5-10       4205 3.35(14.9)  4122 4.49(17.98)  

5-17 8097 2.53(9.9)  7584 3.08(13.06)        

Selwitz 
1998 
EUA 

13-16 260 1.8(3.55) 49.1% 128 2.9(3.96) 60.2%       

Dini 
1998 
Brasil 

3-4       270 1.1(2.2) 33% 45 2.4(3.3) 58% 

5-6       279 2.3(3.1) 57% 118 5.3(4.1) 89% 

7-8 195 0.5(1.1) 21% 182 0.9(1.2) 44%       

9-10 250 1.3(1.6) 49% 150 1.4(1.6) 58%       

11-12 203 2.3(2.2) 69% 157 2.8(2.4) 79%       

Seppä 
1998 
Finland 

6-6 68 0.06(0.33)  152 0.07(0.49)        

9-9 80 0.88(1.43)  159 0.69(1.26)        

12-12 66 1.88(3.01)  158 1.62(2.39)        

15-15 64 4(4.72)  148 3.19(3.41)        

Tsutsui 
2000 
Japan 

10-12 116 2.28(3.12)  412 6.06(5.48)        

Dini  
2000 
Brasil 

9-10 287 1.08(1.42) 46.7% 210 1.82(1.81) 63.3%       

Dragheim 
2000 
Estonia 

7-7       195 7.7(8.38) 83.8% 637 5.3(12.62) 62.1% 

12-12 215 2.1(4.4) 57.8% 642 1.3(5.07) 44.7%       

Sampaio 
2000 
Brasil 

12-12 98 2.5(2.1) 79.6% 96 3.9(3.7) 88.5%       
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 Permanent Deciduous 

 Fluoridated Non fluoridated Fluoridated Non fluoridated 

Author, 
year 

Age 
(min-
max) N 

Mean 
DMFT/S 

(SD) Preval. N 

Mean 
DMFT/S 

(SD) Preval. N 

Mean 
dmft/s 
(SD) Preval. N 

Mean  
dmft/s 
(SD) Preval. 

Künzel 
2000a 
Germany 
 
 
Kunzel 
2000b 
Cuba 

12-12 323 2.36(2.11)  89 1.45(1.67)        

12-12 337 2.47(2.06)  184 1.96(1.96)        

6-13 470 0.8(1.47)  258 2.8(2.76)        

Maupome 
2001 
Canada 

8-8 1111 0.3(0.94)  1067 0.63(1.69)        

14-14 608 2.41(4.58)  1144 3.68(5.67)        

Stephen 
2002 
Scotland 
 

5-6       15 0.13(0.35)  43 3.21(3.11)  

8-8 30 0.3(0.84)  31 0.48(0.96)        

9-9 17 0(0)  50 0.54(0.89)        

10-10 18 0.89(1.89)  38 1.21(1.21)        

11-12 21 0.29(0.56)  54 1.31(1.67)        

Ekanayake 
2003 
Sri Lanka 

14-14 88 0.35(0.7) 24% 119 0.29(0.7) 18%       

Cardoso 
2003 
Brazil 

12-12 231 2.29(2.56) 55% 223 2.95(2.97) 57.8%       

Al Dosari et 
2004 
Saudi 
Arabia 

6-7       30 3.93(3.7)  202 7.17(4.23)  

12-13 52 4.1(3.14)  330 5.13(3.62)        

Lee 
2004 
New 
Zealand 

5-5       3060 2.63(5.88)  4970 3.8(6.79)  

12-12 2631 1.39(2.3)  4285 2.37(3.46)        

Tagliafero 
2004 
Brazil 

7-12 8406 1.9(2.3) 80% 5074 2.4(2.6) 87%       

Hopcraft 
2005 
Australia 

17-51 344 2.8(3.36) 67.4% 163 3.9(4.41) 71%       

Whelton 
2006 
Ireland 

5-5       6661 1.3(2.3)  831 2.3(3.2)  

8-8 3769 0.4(0.9)  302 0.4(0.8)        

12-12 3886 1.3(1.6)  346 1.9(1.9)        

15-15 3522 2.6(2.6)  633 4.3(3.7)        

Meyer- 
Lueckel, 
2006 
Iran 

6-6       93 3.3(2.9) 81% 103 3.3(2.7) 83% 

Tickle 
2003 5-5       1422 1.01(1.98)  4779 1.43(2.54)  
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 Permanent Deciduous 

 Fluoridated Non fluoridated Fluoridated Non fluoridated 

Author, 
year 

Age 
(min-
max) N 

Mean 
DMFT/S 

(SD) Preval. N 

Mean 
DMFT/S 

(SD) Preval. N 

Mean 
dmft/s 
(SD) Preval. N 

Mean  
dmft/s 
(SD) Preval. 

UK 

Sagheri 
2007 
Ireland 

12-12 377 0.8(1.24) 59.9% 322 0.69(1.19) 66.1%       

Ditmyer 
2008 
EUA 

13-18 4859 2.53(2.9)  4343 3.09(3.5)        

Tiano 
2009 
Brazil 

1.5-3       30 0.74(2.16) 10% 38 0.84(2) 23.4% 

Rihs 
2009 
Brazil 

35-44 708 20.8(7.02) 87% 451 21.3(7.7) 92%       

Guerra 
 2010 
Brazil 

12-12 1002 1.32(1.92)  119 2.33(2.59)        

Lopez  
2010 
Chile 

3-3       47 1.12(2.14) 34.1% 45 3.37(3) 33.4% 

4-4       45 2.51(2.65) 53.4% 44 3.06(2.98) 75% 

5-5       8 2.25(2.31) 60.2% 11 4.63(3.23) 91% 

Berndt 
2010 
Namibia 

8-21 78 1.35(1.5) 61.5% 11 1.6(1.7) 60%       

Franzolin 
2010 
Brazil 

12-12 120 2.94(2.29) 80% 120 4.02(2.61) 91.7%       

de Carvalho 
2011 
Brasil 

9-16 114 1.88(2.22)  96 5.32(3.49)        

Kämppi 
2013 
Finland 

17-20 4919 3.81(4.04)  6989 4.43(4.3)        

Khazaei 
2013 
Iran 

 281 2.71(0.17)  160 2.19(0.26)        

Ramezani 
2015 
Iran 

 88 4.44(2.1)  110 5.14(2.9)        

 166 4(3)  92 4.7(2.9)        

 100 1.54(1.54)  60 6.25(2.63)        

Koh 
2015 
Australia 

4-9       256 3.66(3.3) 75% 201 4.54(3.47) 87% 

Jin  
2016 
South Korea 

 234 1.68(2)  444 2.02(2.57)        

Kim 6-6 221 0.13(0.45)  164 0.13(0.51)        
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 Permanent Deciduous 

 Fluoridated Non fluoridated Fluoridated Non fluoridated 

Author, 
year 

Age 
(min-
max) N 

Mean 
DMFT/S 

(SD) Preval. N 

Mean 
DMFT/S 

(SD) Preval. N 

Mean 
dmft/s 
(SD) Preval. N 

Mean  
dmft/s 
(SD) Preval. 

2017 
South Korea 

8-8 211 0.15(0.87)  203 0.56(0.85)        

11-11 254 0.86(1.59)  260 1.43(1.61)        

Andegiorgis
2017 
Eritreia 

12-12 151 2.34(2.1) 76% 74 2.82(2.4)        

Heima 
2017 
EUA 

0.5-5       311 0.76(2.09)  77 2.39(11.24)  

Cruz 
2018 
Brazil 

11-12 184 1.76(1.92) 58% 128 2.6(3.38) 65.7%       

Kim 
2019 
Korea 

 
8-8 103 0.5(1.0)  213 0.9(1.4)        

 10-10 116 0.5(1.2)  198 1.7(2.5)        

 12-12 117 0.8(1.8)  260 3.0(2.7)        

Yevenes 
2019 
Chile 

8-8 50 0.92(1.45) 62% 40 2.65(1.63) 90%       

Dalla Nora 
2020 
Brazil 

9-14 251 1.03(1.37) 48% 122 1.33(1.64) 59%       

Opydo-
Szymaczek, 
2021 
Poland 

4-7 37 0.48(0.67)  36 0.88(1.36)  37 3.35(2.63)  36 3.39(1.92)  

Marques 
2021 
Brazil 

17-20 331 2.48(2.71) 68.3% 329 3.83(3.28) 81.2%       

James 
2021 
Ireland 

8-8       376 2.1(2.6) 56% 772 2.7(2.8) 65% 

Meyer 
2022 
Alaska 

0-18 1002 1.79(3.41)  1052 2.35(2.99)        

Goodwin 
2024 
UK 

5-5       609 0.4(1.4) 835 0 0.7(1.9)  

 11-11 570 0.3(0.7)  622 0.4(0.9)        

Gnana- 
pragasam 
2024 
Malaysia 

12-12 231 0.2(0.5) 13.4% 231 1.0(1.6) 42.4%       

Englander 
1979 
EUA 

12-15 315 5.1(4.79) 80.3% 302 13.96(10.25) 98%       
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Appendix - Table 4. Mean decay (d/D) component 
 
 

Study Fluoritated Non Fluoridated 
 Mean DMFT Mean d/D Mean DMFT Mean d/D 
Hopcraft (2005) 2.8 0.9 3.9 1.4 
Meyer-Lueckel (2006) 3.3 3.0 3.3 1.3 
Ramezani (2015) 4.4 3.8 5.1 4.2 

4.0 4 4.7 3.3 
1.5 1.3 6.2 5.9 

Dragheim (2000) 7.7 5.1 5.3 1.2 
2.1 1.3 1.3 0.2 

Ekanayake (2003) 0.3 0.2 0.2 0.2 
Yevenes (2019) 0.9 0.5 2.6 1.6 
Rihs (2009) 20 1.2 21 1.0 

 
 
Appendix - Table 5. Quality assessment of included studies (Joanna Briggs Institute Critical Appraisal) 
 
 

 
Cross-sectional studies 

 

     
A

ut
ho

r, 
ye

ar
 

W
er

e 
th

e 
cr

ite
ria

 fo
r i

nc
lu

sio
n 

in
 th

e 
sa

m
pl

e 
cl

ea
rly

 d
ef

in
ed

?  

W
er

e 
th

e 
stu

dy
 su

bj
ec

ts 
an

d 
th

e 
se

tti
ng

 
de

sc
rib

ed
 in

 d
et

ai
l?

 

 
W

as
 th

e 
ex

po
su

re
 m

ea
su

re
d 

in
 a

 v
al

id
 a

nd
 

re
lia

bl
e 

w
ay

? 

 
W

er
e 

ob
je

ct
iv

e,
 st

an
da

rd
 c

rit
er

ia
 u

se
d 

fo
r 

m
ea

su
re

m
en

t o
f t

he
 c

on
di

tio
n?

 

 
 W

er
e 

co
nf

ou
nd

in
g 

fa
ct

or
s i

de
nt

ifi
ed

? 

 
W

er
e 

str
at

eg
ie

s t
o 

de
al

 w
ith

 c
on

fo
un

di
ng

 
fa

ct
or

s s
ta

te
d?

 

 
W

er
e 

th
e 

ou
tc

om
es

 m
ea

su
re

d 
in

 a
 v

al
id

 
an

d 
re

lia
bl

e 
w

ay
?  

 
W

as
 a

pp
ro

pr
ia

te
 st

at
ist

ic
al

 a
na

ly
sis

 u
se

d?
 

Re
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lt 
of

 q
ua

lit
y  

Adler 1962 Y Y Y Y Y Y Y Y good 
Brown 1965 Y Y Y Y N N Y Y moderate 
Beal 1971 Y Y Y U N N U U low 
Aasenden 1974 U Y Y Y U U Y N moderate 
Englander 1979 Y U Y U N N N N low 
Blinkhorn 1981 Y Y Y Y N N Y Y moderate 
Beal et al. 1981 Y Y U N N U Y Y low 
Künzel 1982 N N Y Y N N Y U low 
Hellwig 1985 Y U Y Y Y U U U moderate 
Liefde 1985 Y Y Y Y Y Y Y Y good 
Curzon 1986 U U Y N N U Y Y low 
Stephen 1987 Y Y Y N N N Y Y low 
Clovis 1988 Y Y Y Y N N Y Y moderate 
Al-Khateeb 1989 N N Y Y N N Y Y low 
Angelillo 1990 U U U U N N Y Y low 
Riordan 1991 Y Y Y Y N N Y Y moderate 
Vignarajah 1992 Y Y Y Y N N Y U moderate 
Kalsbeek 1993 Y Y Y Y N N Y Y moderate 
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Treasure 1994 Y Y Y Y N N Y Y moderate 
Sterritt 1994 Y Y Y Y N N Y U moderate 
Mariño 1995 U Y Y Y N N Y Y moderate 
Slade 1996 Y Y Y Y Y Y Y Y good 
Ellwood 1996 U Y Y Y N N Y Y moderate 
Lawrence 1997 Y Y Y Y Y Y Y Y good 
Heller 1997 Y Y Y Y Y Y Y Y good 
Selwitz 1998 Y Y Y Y Y Y Y Y good 
Dini 1998 Y Y Y Y Y Y Y Y good 
Seppä 1998 Y N Y Y N N Y N low 
Tsutsui 2000 Y Y Y Y N N Y Y moderate 
Dini 2000 Y Y Y Y Y Y Y Y good 
Dragheim 2000 Y Y Y Y N N Y Y moderate 
Sampaio 2000 Y Y Y Y Y Y Y N good 
Künzel 2000 Y N Y Y N N Y Y moderate 
Maupome 2001 U U Y Y Y Y Y Y good 
Stephen 2002 Y Y Y Y N N Y Y moderate 
Ekanayake 2003 Y Y Y Y N N Y Y moderate 
Cardoso 2003 Y Y Y Y Y Y Y N good 
Al Dosari 2004 Y U Y Y N N Y Y moderate 
Lee 2004 Y Y Y Y Y Y U Y good 
Tagliafero 2004 Y Y Y Y Y Y Y N good 
Hopcraft 2005 Y Y Y Y Y Y Y Y good 
Whelton 2006 Y Y Y Y N N Y Y moderate 
Meyer-Lueckel 2006 U Y Y Y N N U Y moderate 
Tickle 2007 Y Y Y Y N N Y Y moderate 
Sagheri 2007 Y Y Y Y Y Y Y Y good 
Ditmyer 2008 Y Y Y Y Y Y Y Y good 
Tiano 2009 Y Y Y Y N N Y Y moderate 
Rihs 2009 Y Y Y Y Y U Y Y good 
Guerra 2010 Y Y Y Y Y Y Y Y good 
Lopez 2010 Y Y Y Y N N Y Y moderate 
Berndt 2010 Y Y Y Y Y Y Y Y good 
Franzolin 2010 Y Y Y Y Y Y Y Y good 
de Carvalho 2011 Y Y Y Y Y Y Y Y good 
Kämppi 2013 Y Y Y Y N N Y Y moderate 
Khazaei 2013 Y Y Y Y U Y Y Y good 
Ramezani 2015 Y Y Y Y N N Y Y moderate 
Koh 2015 Y Y Y Y N N Y Y moderate 
Jin 2016 N N N U Y Y U U low 
Kim 2017 Y Y Y Y Y Y Y Y good 
Andegiorgish 2017 Y Y Y Y Y Y Y Y good 
Heima. 2017 Y Y Y Y Y Y Y Y good 
Cruz 2018 Y Y Y Y Y Y Y Y good 
Kim 2019 Y Y Y Y Y Y Y Y good 
Yevenes 2019 Y Y Y Y U U Y Y good 
Dalla Nora 2020 Y Y Y Y Y Y Y Y good 
Opydo-Szymaczek 
2021 

Y Y Y Y Y Y Y Y good 

Marques 2021 Y Y Y Y U U Y Y good 



 

19 
 

James 2021 Y Y Y Y Y Y Y Y good 
Meyer 2022 Y Y Y Y N N Y Y moderate 
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Hardwick 1982 Y Y Y N N * Y Y N N U good 

Hunt 1989 Y Y Y Y Y * Y Y N N Y moderate 
Goodwin 2024 Y Y Y Y Y * Y Y Y Y Y good 
Gnanapragasam 2024 Y Y Y Y Y * Y Y Y Y Y good 
Notes: Y= Yes; N= No; U= Unclear; *= not applicable 
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Appendix - Figure 1. Sub-group meta-analyses for the standard mean difference (SMD) of DMFT by 
study design 
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Appendix - Figure 2. Sub-group meta-analyses for the standard mean difference (SMD) of dmft by 
study design 
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Appendix - Figure 3. Sub-group meta-analyses for the standard mean difference (SMD) of DMFT by 
study continent 
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Appendix - Figure 4. Sub-group meta-analyses for the standard mean difference (SMD) of dmft by 
study continent 
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Appendix - Figure 5. Sub-group meta-analyses for the standard mean difference (SMD) of DMFT by 
study decade 
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Appendix - Figure 6. Sub-group meta-analyses for the standard mean difference (SMD) of dmft by 
study decade 
 
 
 

 
 
 
 
 
 



 

26 
 

 
 
 
Appendix - Figure 7. Funnel plot for studies on the effect of water fluoridation for caries prevalence 
 
 

 
Egger’s regression intercept: -0.05; SE= 0.006; p= 0.0040 
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Appendix - Figure 8. Sensitive analyses for the standard mean difference (SMD) of DMFT and dmft 
by studies that adjusted for the socioeconomic status variable. 
 
 
 
 

 


