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Pre- and Post-Water Fluoridation Oral Health Survey  

In Northland/Te Tai Tokerau 

 

1. Background 

1.1 Water Fluoridation 

Community water fluoridation has been described by World Health Organisation 

(WHO) as the process of adjusting the amount of fluoride that is present naturally in a 

community’s water to the best level for protection against tooth decay (Jones et al., 

2005). The relationship between fluoride and dental caries was first noted in the early 

part of the 20th century when it was observed that residents of certain areas of the 

United States developed brown stains on their teeth. These stained teeth, although 

unsightly, were highly resistant to decay. In the 1930s, researchers discovered that the 

prevalence and severity of this type of mottled enamel (dental fluorosis) was directly 

associated with the amount of fluoride in the water.  Subsequently, it was recognised 

that fluoride consumption, at optimal concentrations (0.7 to 1.0 parts per million) in 

the water supply, imparted protection against development of dental caries, without 

staining teeth (Centers for Disease, 1985; Centers for Disease Control, 1999; Ministry 

of Health, 2009; Peterson, 1997).  

 

Community water fluoridation has also been identified as one of the ten great public 

health achievements of the 20th Century, being a major factor responsible for the 

decline in dental decay (Centers for Disease Control, 1999). However, it is also one of 

the most controversial public health measures (Ada, 2005; Apostolopoulos, 1978; 

Burt and Beltran, 1988; Colquhoun, 1997), having been the centre of extensive 

political and media attention since its inception in 1945.  

 

Countries with extensive artificial water fluoridation include the United States, 

Australia, New Zealand, Brazil, Canada, Chile, Columbia, Ireland, Israel, Malaysia, 

People’s Republic of China (Hong Kong only), Singapore and the United Kingdom. 

In some countries, such as Ireland, Israel and South Africa, it is mandatory for the 

local authorities to fluoridate their water supplies while, in the United States, 

Australia and New Zealand, it is the responsibility of the local authorities to make a 

decision on fluoridating their water supplies (Jones et al., 2005; Ministry of Health, 
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2009; Moola, 1996; Murray, 1973). Decades of controversy have resulted in the main 

decision-making process in New Zealand comprising of sporadic referenda, 

community consultations, and opinion polls (Barnett et.al, 2008; Winstanley, 2002).  

 

1.2 Water Fluoridation in New Zealand 

The first water fluoridation scheme in New Zealand was introduced in Hastings in 

1954 (Ministry of Health, 2009; Public Health Commission, 1994). The New Zealand 

Ministry of Health has strongly supported and promoted the measure ever since, and 

continues to advocate for its implementation by Territorial Local Authorities (TLAs). 

No new schemes had been implemented for the last two decades. In order to increase 

the proportion of the population receiving the benefits of community water 

fluoridation, the Ministry of Health introduced the Sanitary Works Subsidy Scheme 

(SWSS) in 2002. This was intended to cover 50% of the capital costs for any new 

fluoridation scheme (Ministry of Health, 2003b), and robust fluoridation campaigns 

began in various District Health Boards (DHBs; such as those in Southland, 

Canterbury, West Coast, Bay of Plenty, Wanganui, Lakes District, Waikato and 

Northland), urging their TLAs to apply for the SWSS and introduce water fluoridation 

to communities without it (Ministry of Health, 2003a).  

 

1.3 Water Fluoridation in Northland 

Advocating for a controversial public health measure is seldom successful, and 

fluoridation is no exception. Amid such scepticism, a rare success ensued in 

Northland: the Far North District Council in Northland made the decision to fluoridate 

the reticulated water supplies of Kaitaia and Kaikohe from April 2007 for a period of 

two years. It was a huge success for a public health issue as Northland has one of the 

country’s worst oral health status with high number of lower socio-economic and 

Maori population and remained nonfluoridated until April 2007 (with the exception of 

Kaitaia which remained fluoridated for a decade until 1996, when fluoridation was 

stopped) (Gowda and Thomas, 2008). 

 

The Far North District Council eventually decided to fluoridate the two communities, 

of Kaitaia and Kaikohe with a proviso that: 
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���� it is confirmed that a 100% subsidy for the capital costs and operating costs for a 

two-year period will be available from the Ministry of Health; 

���� formal consent for the subsidy be obtained before any capital funds are 

committed; 

���� a telephone survey of consumers in the Kaitaia and Kaikohe public water supplies 

areas be carried out, and the survey shows support for the installation of fluoridation 

for a two-year period; and 

���� the monitoring of the effectiveness of fluoridation is undertaken by the Ministry of 

Health which will be utilised in determining Councils’ approach in fluoridating 

further public water supplies in Far North 

 

The first two having been confirmed by the Ministry of Health and Northland District 

Health Board (Northland DHB), the Far North District Council undertook a special 

consultation (telephone survey) of the communities in Kaitaia and Kaikohe during 

May 2006. The telephone survey results (carried out by an independent research 

company) showed that the majority of the communities in Kaitaia and Kaikohe were 

in favour of fluoridation (Appendix 1). Hence, the Council resolved on 20th July 2006 

that Kaitaia and Kaikohe would be fluoridated, and that the Ministry of Health and 

Northland DHB would carry out the monitoring to evaluate the effectiveness of water 

fluoridation on dental disease (Far North District Council, 2009).  

 

1.4 Literature Review 

Literature review using Ovid Medline and PubMed electronic databases revealed that 

several studies have been conducted worldwide during the 20th century evaluating the 

pre- and post- water fluoridation effectiveness in reducing the prevalence of dental 

caries. However, it has been noted in recent systematic reviews conducted in United 

Kingdom, Australia and Ireland that there has been a gradual decline in pre- and post-

intervention studies during the 1990s and the beginning of the new millennium 

(Government of Ireland, 2002; McDonagh et al., 2000; National Health and Medical 

Research Council, 2007; Treasure et al., 2002); this is probably attributable to a 

reduction in the number of new water fluoridation schemes being implemented.   
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Of the few epidemiological studies conducted in New Zealand to evaluate the 

effectiveness of water fluoridation, most concluded that dental caries prevalence is 

lower in fluoridated areas compared to nonfluoridated areas (de Liefde and Herbison, 

1985; de Liefde and Herbison, 1989; Evans et al., 1984; Kanagaratnam et al., 2009; 

Lee and Dennison, 2004; Mackay and Thomson, 2005; Schluter et al., 2008; Treasure 

and Dever, 1992; Treasure and Dever, 1994). During the 1980s, two major studies 

were conducted – one in Dunedin and the other in Hawke’s Bay. The study conducted 

by Evans et al. examined the relationship between fluoridation and socioeconomic 

status on caries experience among 5-year-olds in Dunedin (fluoridated) and in 

adjacent nonfluoridated communities, concluding that the caries experience increased 

with decreasing socioeconomic status and especially so in the and nonfluoridated 

communities (Evans et al., 1984). The Hawke’s Bay study examined the prevalence 

of dental caries among children aged 9 years and with differing histories of fluoride 

supplementation at baseline in 1982 followed by a follow up survey 3 years thereupon 

in 1985 concluding that there had been considerable reductions in the caries 

prevalence among those exposed to water fluoridation and any other fluoride 

supplements (de Liefde and Herbison, 1985; de Liefde and Herbison, 1989). 

 

In the 1990s, Treasure et al conducted two studies on the prevalence of caries in 

fluoridated and nonfluoridated communities in New Zealand. The first study 

concluded that the prevalence of caries in 5-year-old children living in fluoridated 

communities was significantly lower than that seen in nonfluoridated communities 

(Treasure and Dever, 1992); the second study examined caries prevalence among 

14-year-old children living in two fluoridated communities, a non-fluoridated 

community, and a community that discontinued fluoridation 5 years prior to the 

children being examined (Treasure and Dever, 1994). This study found that the 

prevalence of dental caries was higher among children examined in the town that had 

discontinued fluoridation compared to fluoridated communities but lower than the 

nonfluoridated communities.  

 

The studies conducted in this decade at Canterbury and Wellington (Lee and 

Dennison, 2004), Southland (Mackay and Thomson, 2005) and Auckland 

(Kanagaratnam et al., 2009; Schluter et al., 2008) have all confirmed the finding of 
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lower dental caries experience in fluoridated communities than in nonfluoridated 

communities, as well as confirming the impact of community water fluoridation on 

reducing socio-economic inequalities in caries experience. However, the limitation of 

all the studies conducted in New Zealand is that none used a pre- and post-

fluoridation comparison. This could be attributed to the fact that there have been no 

new fluoridation schemes implemented for the past 23 years in New Zealand, 

probably owing to the controversy associated with such a public health intervention. It 

also entails the importance of conducting a pre- and post-fluoridation study to monitor 

and evaluate the effectiveness of fluoridation in the modern context. 
 

1.5 Purpose of the Study 

A key aspect of the process of monitoring and evaluating the effectiveness of water 

fluoridation in Northland was carrying out a cross sectional epidemiological survey 

by Northland DHB. The aim of the research was to examine the dental disease 

prevalence and severity among 5-6-year–olds and 12-13-year-olds residing at Kaitaia 

and Kaikohe (which were fluoridated from April 2007 to March 2009) and Moerewa, 

Kawakawa and Dargaville (which were not fluoridated and acted as comparison 

communities) in 2007 (Phase I - Baseline survey) and 2009 (Phase II - Follow-up 

survey). Kaitaia would be compared to Dargaville and Kaikohe with 

Kawakawa/Moerewa given the similar sociodemographic characteristics of the 

communities. The research methodology and findings of the research are discussed in 

detail in the following sections. 

 

2. Research Methodology 

2.1 Research Design 

Two cross-sectional epidemiological surveys were conducted of all consented 5- and 

6-year-olds and 12- and 13-year-old children residing and attending schools at 

Kaitaia, Kaikohe, Kawakawa/Moerewa and Dargaville in 2007 (Phase I) to obtain the 

baseline data and a follow-up survey in 2009 (Phase II). The baseline survey would 

provide a benchmark data to be compared with the two-year follow-up survey after 

the two communities – Kaitaia and Kaikohe had had two years of water fluoridation. 

Given the low numbers of children in those townships, it was decided to include all 5- 

6-year-olds and 12-13-year-olds, rather than draw a sample. Ethical approval for the 
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study was obtained from the Northern Y Regional Ethics Committee, and further 

approval was obtained from Te Kaunihera, Northland DHB and Te Ao Marama - New 

Zealand Maori Dental Association.  

 

2.2 Assessment of dental caries experience 

The Decayed, Missing, or Filled Permanent Teeth (DMFT) Index and Decayed, 

Missing, or Filled Permanent Tooth Surfaces (DMFS) Index is used worldwide to 

assess the prevalence of coronal caries (i.e., cavities). The DMFS Index has three 

components, the D-component for "Decayed," the M-component for "Missing," and 

the F-component for "Filled," except that the DMFS is a more detailed index than the 

DMFT as it sums the total number of decayed, missing, and filled permanent tooth 

surfaces. Its primary dentition equivalent, the dmfs, is referred to in lowercase 

lettering (National Institutes of Health, 2004). As in the case of the DMFT Index, the 

DMFS index is simple and versatile, has practically universal acceptance, and is one 

of the best-known dental indices today (Burt and Eklund, 1999). It is calculated for 

each participant and can be averaged over subsets of the population. The mean 

dmfs/DMFS represents the cumulative severity of caries experience for a given 

participant.  

 

2.3 Data Collection 

Once all the 5-6-year-olds’ and 12-13-year-olds’ school enrolment information was 

gathered, the participants were recruited from all schools in Kaitaia, Kaikohe, 

Moerewa, Kawakawa and Dargaville (Appendix II – lists all the schools that 

participated in the Survey). Participant Information Sheets for parents and 12-13-year-

old participants (Appendix III), parents’ questionnaire (Appendix IV) and informed 

consent forms (Appendix V) were distributed and consents obtained from the 

parents/guardians of the participants prior to the commencement of the data 

collection. There were at least three waves of distribution of the forms to encourage 

the return of a maximum number of consents. Assent of the school principals was also 

obtained for the utilisation of the school premises, participants’ time and staff 

cooperation during the survey.  
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Information on child age, residential address, town water/tank water status and 

ethnicity was obtained from the children’s parents through a questionnaire. Other 

sociodemographic information recorded included town and  school “decile rating”, 

the New Zealand Ministry of Education’s targeted funding for educational 

achievement (TFEA) indicator for schools (Ministry of Education Data Management 

and Analysis Section, 1997), which is an area-based socio-economic status (SES) 

measure which allocates scores ranging from 1 (lowest SES) to 10 (highest SES) to 

schools. 

 

Dental examinations were conducted in school dental clinics by calibrated public-

sector dentists, with caries status systematically recorded (Appendix VI) at surface 

level using the BASCD Diagnostic Criteria for Caries Prevalence Surveys (Pitts et al., 

1997). The deciduous dentition was examined in the 5-6-year-olds, and the permanent 

dentition in the 12-13-year-olds. Bitewing radiographs were taken for the latter and 

were read later (Appendix VII), with the resultant data used at the analysis stage to 

adjust the caries diagnosis for the mesial, occlusal and distal surfaces of the posterior 

teeth. All the participants were given a toothbrush and toothpaste as koha for 

participation. 

 

The dentists were calibrated prior to the survey and both inter and intra examiner 

reliability was assessed. Standard protocols and procedures were used for carrying out 

the survey. A pilot study (to standardise the Protocol and Procedures, and to calibrate 

the examiners) was carried out prior to the survey. Monitoring of protocol and 

procedures was carried out periodically. For Intra-examiner reliability, the intra-class 

correlation coefficient for DMFS was 1.00, for inter-examiner reliability, it was 0.98. 

 

The water fluoride levels were monitored in all the towns by Far North District 

Council and Health Protection officers, Public and Population Health Services, 

Northland District Health Board. 

 

2.4 Data Analysis 

Data were analysed at the University of Otago using the Statistical Package for the 

Social Sciences (SPSS version 14). Following the computation of univariate 
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descriptive statistics, differences among proportions were tested for statistical 

significance (P<0.05) using chi-square tests; differences among means were tested for 

statistical significance (P<0.05) using analysis of variance (and nonparametric tests 

where appropriate).  

 

3. Results 

In the five townships of Kaitaia, Kaikohe, Kawakawa, Moerewa and Dargaville; 540 

participants were examined in the baseline 2007 survey (Phase I) while 516 

participants were examined in the follow-up 2009 survey (Phase II), respectively 

(Figure 1). Approximately two-thirds of the participants were Maori and were from 

school decile 1 to 2 in both the years. The 5-6-year-olds outnumbered the 12-13-year-

old participants in 2007 and 2009. The highest proportion of participants was from 

Dargaville in both the Phases of the survey while Kawakawa/Moerewa had the least, 

especially in 2009.  

 

Figure 1. Sociodemographic characteristics of the sample 

 

 

 

 

 

 

 

 

 

 

 

 

 

Data on deciduous dentition dental caries prevalence and severity among the 5-6-

year-olds are presented in Table 1 and Figure 2. Overall, the mean ds (decayed 

deciduous tooth surfaces) had reduced. This proportion was even higher for Maori 

than Pakeha/Other group, those attending lower decile schools and from Kaikohe, 
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Kawakawa/Moerewa. On the other hand the mean ds had increased for Pakeha/Other 

group, those attending higher decile schools and those from Dargaville by nearly 

twice that in 2007. The mean dmfs (decayed, missing, filled deciduous tooth surfaces) 

and mean dmft (decayed, missing, filled deciduous teeth) had reduced in Kaitaia 

(fluoridated) while there was increase in Dargaville (non fluoridated) after two years.  

However, Kaikohe showed a very small increase in the mean dmfs and dmft while 

Kawakawa/Moerewa showed a remarkable decrease in the values. 

 

Figure 2. Mean dmfs among 5-6-year-olds in fluoridated and nonfluoridated towns 
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Table 1. Dental caries prevalence and severity among 5-6-year-olds, by sociodemographic characteristics and year of survey 

 

 

                Mean ds (sd)                  Mean dmfs (sd)               Mean dmft (sd) 
 2007 2009 2007 2009 2007 2009 

Sex       
Female  6.2 (8.8) 6.2 (7.6) 12.6 (12.8) 12.6 (12.8) 5.4 (3.8) 5.8 (4.0) 
Male 6.8 (9.1) 6.3 (8.1) 12.4 (12.6) 12.4 (12.6) 5.8 (3.9) 5.8 (4.1) 

Ethnicity       
Maori 8.2 (9.7)a 7.3 (8.6)a 15.7 (13.2)a 14.1 (13.3)a 6.4 (3.8)a 6.4 (4.0)a 
Pakeha/Other 3.4 (6.4) 4.0 (5.0) 8.9 (9.9) 9.0 (10.6) 4.2 (3.5) 4.5 (3.8) 

School decile       
1 to 2 8.0 (9.4)a 6.8 (8.5)a 15.5 (12.7)a 13.6 (13.4)a 6.4 (3.7)a 6.1 (4.1)a 
3 to 4 3.2 (6.8) 4.5 (5.0) 8.3 (10.8) 9.2 (9.8) 3.8 (3.7) 4.9 (3.8) 

Town       
Kaitaia (Fb) 5.5 (9.3)a 5.7 (8.2)a 13.1 (12.2)a 11.4 (13.1)a 5.7 (3.8)a 5.4 (4.1)a 
Dargaville (NFc) 3.0 (6.6) 4.4 (5.2) 9.1 (11.0) 10.8 (10.6) 4.1 (3.6) 5.4 (3.7) 
Kaikohe (Fb) 10.1 (10.0) 9.1 (9.5) 15.7 (11.9) 15.9 (14.3) 6.6 (3.6) 6.9 (4.2) 
Kawakawa/Moerewa (NFc) 9.2 (8.1) 3.8 (4.5) 17.8 (14.2) 9.1 (10.5) 6.9 (3.8) 4.3 (3.8) 
       

       
All combined 6.5 (8.9) 6.2 (7.8) 13.3 (12.6) 12.5 (12.7) 5.6 (3.9) 5.8 (4.1) 
       
aP<0.05 
bFluoridated 
cNonFluoridated
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Among 5-6-year-olds, overall caries prevalence (1+ dmfs) was lower in 2009 than in 

2007 (Table 2), while it increased in Dargaville. The prevalence of 1+ deciduous teeth 

missing due to caries had decreased by 5% in Kaitaia, but increased by 4% in 

Dargaville (Figure 3). 

 

Figure 3. Prevalence of 1+ teeth missing due to caries among 5-6-year-olds 
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Table 2. Prevalence of dental caries and of teeth missing due to dental caries among 5-6-year-olds, by sociodemographic characteristics and year 

of survey 

 

             Prevalence of 1+ dmfs (%) Number with 1+ deciduous teeth missing due 
to caries (%) 

 2007 2009 2007 2009 

Sex     
Female  160 (86.0) 151 (87.8) 48 (25.8) 44 (25.6) 
Male 163 (89.1) 125 (88.0) 38 (20.8) 27 (19.0) 

Ethnicity     
Maori 223 (94.5)a 196 (90.7)a 65 (27.5)a 53 (24.5) 
Pakeha/Other 100 (75.2)   80 (81.6) 21 (15.8) 18 (18.4) 

School decile     
1 to 2 243 (94.9)a 208 (88.5) 68 (26.6)a 58 (24.7) 
3 to 4   80 (70.8)   68 (86.1) 18 (15.9) 13 (16.5) 

Town     
Kaitaia (Fb)   69 (90.8)a   60 (85.7) 18 (23.7)a 13 (18.6) 
Dargaville (NFc)   95 (74.2)   98 (89.1) 18 (14.1) 20 (18.2) 
Kaikohe (Fb)   90 (95.7)   98 (91.6) 28 (29.8) 31 (29.0) 
Kawakawa/Moerewa (NFc)   69 (97.2)   20 (74.1) 22 (31.0)   7 (25.9) 

     
All combined 323 (87.5) 276 (87.9) 86 (23.3) 71 (22.6) 
     

                  aP<0.05 
                  bFluoridated 
                  cNonFluoridated 
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Data on permanent dentition dental caries severity among 12-13-year-olds are 

presented in Table 3 and Figure 4. Overall, the mean DS (decayed permanent tooth 

surfaces) had reduced (Table 4), with the exception of Dargaville where there was an 

increase observed. Overall, the mean DMFS (decayed, missing, filled permanent tooth 

surfaces) and DMFT (decayed, missing, filled permanent teeth) had reduced 

considerably, with the exception of Kaikohe and Kawakawa/Moerewa, where there 

was a slight increase. 

 

Figure 4. Mean DMFS among 12-13-year-olds in fluoridated and nonfluoridated 

towns 
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Table 3. Dental caries severity among 12-13-year-olds, by sociodemographic characteristics and year of survey 

 

                Mean DS (sd)                  Mean DMFS (sd)               Mean DMFT (sd) 
     2007     2009     2007    2009    2007   2009 

Sex       
Female  3.1 (3.4) 2.1 (3.0) 5.3 (5.8) 5.3 (5.5) 3.5 (3.2) 3.5 (3.1) 
Male 3.9 (3.8) 2.0 (2.9) 6.2 (5.0) 4.1 (4.5) 4.0 (2.9) 3.3 (3.0) 

Ethnicity       
Maori 3.6 (3.5) 2.3 (3.2) 5.8 (5.8) 5.8 (5.8) 3.9 (3.2) 3.7 (3.2)a 
Pakeha/Other 3.0 (3.6) 1.6 (2.2) 5.6 (4.9) 5.6 (4.9) 3.4 (2.8) 2.8 (2.6) 

School decile       
1 to 2 3.9 (3.5) 2.6 (3.3)a 6.1 (5.7) 5.6 (5.2)a 4.0 (3.2) 4.0 (3.2)a 
3 to 4 3.1 (3.6) 1.1 (1.8) 5.5 (5.4) 3.6 (5.0) 3.5 (3.0) 2.3 (2.4) 

Town       
Kaitaia (Fb) 4.1 (3.9)a 2.6 (3.0)a 6.2 (5.8) 5.0 (4.3)a 4.0 (3.3) 3.6 (2.8)a 
Dargaville (NFc) 0.9 (1.4) 1.1 (1.8) 4.1 (4.2) 3.6 (5.0) 2.4 (2.1) 2.3 (2.4) 
Kaikohe (Fb) 4.0 (3.5) 2.5 (3.7) 5.7 (5.7) 6.8 (5.7) 3.9 (3.1) 4.6 (3.2) 
Kawakawa/Moerewa (NFc) 3.9 (3.5) 3.1 (4.0) 6.5 (5.6) 6.7 (8.3) 4.2 (3.2) 4.7 (5.0) 

       
All combined 3.4 (3.6) 2.0 (2.9) 5.7 (5.5) 4.9 (5.2) 3.7 (3.1) 3.4 (3.0) 
       
aP<0.05 
bFluoridated 
cNonFluoridated 
Table 4. Prevalence of dental caries among 12-13-year-olds, by sociodemographic characteristics and year of survey 
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            Prevalence of 1+ DMFS (%) Prevalence of 4+ DMFS (%) 
     2007      2009      2007      2009 

Sex     
Female    86 (84.3)   78 (77.2)   55 (53.9)   48 (47.5) 
Male   60 (87.0)   78 (77.2)   45 (65.2)   49 (48.5) 

Ethnicity     
Maori   96 (88.1) 105 (78.9)   65 (59.6)   67 (50.4) 
Pakeha/Other   50 (80.6)   51 (73.9)   35 (56.5)   30 (43.5) 

School decile     
1 to 2   55 (87.3) 103 (82.4)a   41 (65.1)   71 (56.8)a 
3 to 4   91 (84.3)   53 (68.8)   59 (54.6)   26 (33.8) 

Town     
Kaitaia (Fb)   63 (87.5)   69 (86.3)   43 (59.7)   43 (53.8)a 
Dargaville (NFc)   28 (77.8)   53 (68.8)   16 (44.4)   26 (33.8) 
Kaikohe (Fb)   28 (84.8)   25 (78.1)   21 (63.6)   22 (68.8) 
Kawakawa/Moerewa (NFc)   27 (90.0)     9 (69.2)   20 (66.7)     6 (46.2) 

     
All combined 146 (85.4) 156 (77.2) 100 (58.5)   97 (48.0) 
     
aP<0.05 
bFluoridated 
cNonFluoridated 
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Overall, there was a reduction of almost 8% in the prevalence of 1+ DMFS among 

12-13-year-olds (Table 4) The prevalence of 4 + DMFS (all those participants who 

had at least 4 or more decayed, missing or filled permanent tooth surface) among 12-

13-year-olds also showed a similar trend, except in Kaikohe, where there was an 

increase. 

 

The radiographically detectable smooth-surface carious lesion data among 12-13-

year-olds (Figure 5 and Table 5) showed a moderate decrease in the mean percentage 

of R1, R2, R3 and R4 lesions in Kaitaia and Kaikohe. This was not observed in the 

nonfluoridated communities.  

 

Figure 5. Changes in carious lesions on x-rays among 12-13-year-olds 
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Table 5. Extent of radiographically detectable carious lesionsa among 12-13-year-olds, by sociodemographic characteristics and year of survey 

 Mean percentage R1 or 
R2a 

 Mean percentage R1, R2, R3 or 
R4a 

 

 2007 2009 Percent changeb 2007 2009 Percent changeb 

Sex       
Female  8.9 (9.1) 8.4 (10.0) -5.6  (small) 12.6 (12.1) 10.1 (11.7) -19.8  (moderate) 
Male 7.8 (9.0) 7.6 (9.2) -2.6  (small) 13.4 (13.7) 9.5 (10.2) -29.1  (moderate) 

Ethnicity       
Maori 10.5 (9.5)c 9.2 (10.5)c -12.4  (small) 14.5 (13.2)c 10.7 (11.7) -26.2  (moderate) 
Pakeha/Other 5.0 (6.9) 5.8 (7.1) +16.0  (small) 10.2 (11.6) 7.9 (9.3) -22.5  (small) 

School decile       
1 to 2 11.5 (9.8)c 9.4 (10.6)c -18.2  (moderate) 16.5 (13.5)c 11.3 (12.0)c -31.5  (moderate) 
3 to 4 6.9 (8.3) 5.8 (7.3) -15.9  (small) 11.1 (12.0) 7.3 (8.6) -34.2  (moderate) 

Town       
Kaitaia (Fd) 7.8 (8.9)c 8.2 (10.3)c +5.1  (small) 12.9 (13.2)c 9.9 (11.9)c -23.2  (moderate) 
Dargaville (NFe) 5.2 (6.6) 5.8 (7.3) +11.5  (small) 7.4 (8.0) 7.3 (8.6) -1.4  (small) 
Kaikohe (Fd) 12.9 (10.4) 11.3 (9.1) -12.4  (small) 19.4 (14.3) 14.1 (10.6) -27.3  (moderate) 
Kawakawa/Moerewa(NFe) 9.4 (8.7) 12.3 (14.4) +30.9  (moderate) 12.4 (11.4) 13.1 (15.2) +5.6  (small) 

       
All combined 8.5 (9.0) 8.0 (9.6) -5.9  (small) 12.9 (12.8) 9.8 (11.0) -24.0   (moderate) 
aCalculated as the number of mesial and distal surfaces with lesions/total number of mesial and distal surfaces scored radiographically 
bEffect size descriptor in brackets – calculated as the difference between the means, divided by the standard deviation of the baseline mean (effect-size 
statistics of <0.2 indicate a small clinically meaningful magnitude of change, 0.2–0.7 a moderate change and >0.7 a large change) 

cP<0.05; comparison within the same year 
d Fluoridated 
e NonFluoridated
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Data from the regular periodic monitoring of the water fluoride levels in the 

townships are presented in Table 6. The natural fluoride content of the reticulated 

water supplies in Dargaville was 0.03ppm and 0.02ppm in Kawakawa/Moerewa. 

Kaikohe has two water treatment plants: Taraire Hills and Monument Hill. Owing to 

faulty machinery, there were interruptions in the fluoride dosing in Kaikohe, and the 

fluoride levels were consistently lower than 0.7ppm., Kaitaia had reasonably good 

fluoride levels on occasion; these ranged between 0.5 and 0.8ppm. The data from the 

fluoridated communities have been plotted in Figure 6. This shows that none of the 

plants managed to consistently fluoridate the water to the level required—and in the 

sustained manner required—for adequate caries prevention.  In fact, the Kaikohe 

Taraire Hills plant managed to reach the target concentration on only four occasions, 

while the other Kaikohe plant failed to do so at all. The Kaitaia plant managed to do 

so on more occasions, but it fell away in the latter half of the trial. 

Table 6. Fluoride levels (ppm) in the towns between April 2007 and December 2008 

 
Kaikohe  - 

Taraire Hills 
Kaikohe – 

Monument Hills 
Kaitaia 

 
Dargaville 

 
Kawakawa/ 
Moerewa 

Apr-07 0.24 0.30 0.29 0.02 0.03 
May-07 0.37 0.32 0.30 0.02 0.03 
Jun-07 0.28 0.30 0.63 0.02 0.03 
Jul-07 0.20 0.27 0.78 0.02 0.03 

Aug-07 0.29 0.24 0.80 0.02 0.03 
Sep-07 0.54 0.55 0.72 0.02 0.03 
Oct-07 0.70 0.43 0.67 0.02 0.03 
Nov-07 0.68 0.47 0.84 0.02 0.03 
Dec-07 0.49 0.62 0.24 0.02 0.03 
Jan-08 * 0.63 0.65 0.02 0.03 
Feb-08 0.40 0.51 0.57 0.02 0.03 
Mar-08 0.70 0.61 0.67 0.02 0.03 
Apr-08 0.38 0.62 0.65 0.02 0.03 
May-08 0.20 0.58 0.54 0.02 0.03 
Jun-08 * * * 0.02 0.03 
Jul-08 0.52 * 0.49 0.02 0.03 

Aug-08 0.40 * 0.48 0.02 0.03 
Sep-08 0.53 * 0.59 0.02 0.03 
Oct-08 0.63 * 0.49 0.02 0.03 
Nov-08 0.78 * 0.49 0.02 0.03 
Dec-08 0.64 * 0.25 0.02 0.03 

 
Average 0.47 0.46 0.56 0.02 0.03 
* Data unavailable 
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Figure 6. Fluoride levels measured at water treatment plants in Kaikohe and Kaitaia 

between April 2007 and December 2008 

 
 

4. Discussion 

This study was conducted as a baseline and follow-up survey of the prevalence, 

severity and intra-oral distribution of dental caries among children from five 

Northland communities just prior to the introduction of community water fluoridation 

to two of those communities. It found that the prevalence and severity of dental caries 

in Northland is very high in comparison to most of New Zealand, and that the 

problem is particularly acute among northern communities, 5-6-year-olds, Maori and 

participants attending school deciles 1 to 2. Fluoridating the water supplies of 

Kaikohe and Kaitaia was associated with some improvement in caries levels, 

particularly in respect of a detectable decrease in radiographically observable carious 

lesions among 12-13-year-olds in those communities. This is particularly noteworthy, 

given (a) the very high caries levels, and (b) the observed inconsistencies and 

inadequacies in the implementation of community water fluoridation in those 

communities. 
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Before discussing the findings, it is appropriate to examine the weaknesses and 

strengths of the study. One weakness is the relatively low participation rate, especially 

in Kawakawa/Moerewa during 2009 which came about because of difficulties in 

obtaining written consent from parents; this will probably have affected the 

representativeness of the 2009 Kawakawa/Moerewa sample. However, in all the other 

towns, there were nearly 55 % to 65% positive consents which is considered a good 

representation of the Northland community in the absence of any evidence to suggest 

any systematic bias arising from this. Among the study’s strengths are the 

comprehensiveness of the data collection (with caries data collected at surface level 

rather than at tooth level, as is the norm for caries data on New Zealand children), and 

that the examinations were conducted under acceptable conditions in school dental 

clinics by calibrated dentists. The use of radiography to adjust caries diagnoses for the 

older group also enhances the validity of the estimates. 

 

Turning to the findings, the data reveal unacceptably high prevalence rates for dental 

caries among Northland children, with almost 9 out of 10 children in either age group 

having experienced the disease. This is considerably higher than the most recently 

available national estimates, which indicate that approximately half of 5-year-olds and 

just over half of Year-8 school children had had caries experience. The situation is no 

better with respect to the severity of dental caries experience, with the mean dmft rate 

among the 5-6-year-olds in the current study (5.6; 95% confidence interval 5.2 to 6.0) 

being considerably higher than the national mean of 2.3. It is noteworthy that it is also 

considerably higher than the 3.5 dmft (95% confidence interval 2.7 to 4.3) reported 

for members of the Dunedin Multidisciplinary Health and Development Study cohort 

at age 5 who were not residing in areas with community water fluoridation (Evans et 

al., 1980), and that was in 1977/78!  The mean DMFT among the 12-13-year-olds in 

the current study was almost 2.5 times the national average of 1.5, and their mean 

DMFS of 5.7 and 4.9 was considerably higher than the 2.9 (95% confidence interval 

2.5 to 3.3) than that recently reported for Taranaki 12-13-year-olds (Foster Page et al., 

2005). Even when differences in the contribution of radiographic diagnosis to those 

estimates are taken into account, it is apparent that dental caries is manifesting in 

smaller communities in Northland at rates which are unusually high by modern 

standards.  
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Oral health inequalities (both ethnic and socio-economic) were also apparent in the 

younger age group, but not in the older age group. Differences between Maori and 

nonMaori in the former were marked, with 95% of Maori but only three-quarters of 

nonMaori children having experienced dental caries, and the mean dmfs among Maori 

children being more than 40% higher than that observed among nonMaori. Similarly, 

the prevalence of caries-associated tooth loss among Maori 5-6-year-olds was close to 

double that among nonMaori. Similar differentials were observed with respect to area-

based socio-economic status. However, it was noteworthy that there was little 

evidence of meaningful ethnic or socio-economic differences in caries experience 

among the 12-13-year-olds.  

 

Comparing the data of fluoridated Kaitaia with nonfluoridated Dargaville; given the 

similar sociodemographic characteristics; the mean dmfs and dmft among 5-6-year-

olds had decreased in Kaitaia when compared to Dargaville. It was interesting to note 

the gradual increase in dental caries rates after two years in Dargaville, despite having 

better service delivery indicated by the considerably lesser mean ds. However, the 

mean DMFS and DMFT had reduced in all the towns in 2009 similar to the trend 

observed nationally among 12-13-year-olds. 

 

Interestingly, the prevalence of dental caries had decreased among the high-risk (1 + 

dmfs) 5-6-year-olds in Kaitaia (by 5%), while it had increased in Dargaville by nearly 

15%! A similar trend was observed in the number of 5-6-year-olds who had at least 

one or more teeth missing due to caries indicating the effectiveness of fluoridation in 

reducing dental caries. Moreover, when only the mesial and distal (smooth surface 

carious lesions) were taken into consideration, there was a definite decrease in the 

smooth surface carious lesions in both the fluoridated communities of Kaitaia and 

Kaikohe while the other two nonfluoridated communities – Kawakawa/Moerewa and 

Dargaville had no changes. 

 

It was disappointing that none of the plants managed to consistently fluoridate the 

water to the level required—and in the sustained manner required—for adequate 

caries prevention.  In fact, the Kaikohe Taraire Hills plant managed to reach the target 
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concentration on only four occasions, while the other Kaikohe plant failed to do so at 

all. The Kaitaia plant managed to do so on more occasions, but it fell away in the 

latter half of the trial. 

 

Was two years long enough for such a trial? Dental caries levels among Northland 

children are unusually high by modern standards: they are similar to those seen in NZ 

three decades ago. To expect a population-level intervention such as community water 

fluoridation to markedly reduce such levels—even if the implementation had been 

adequate—within a two-year period was unrealistic. Five years would have been a 

more realistic time frame. That some improvement in caries levels was observed in 

Kaitaia and Kaikohe is cause for considerable optimism. 

 

5. Recommendation  

It is recommended that the Far North District Council continue fluoridating the 

communities of Kaitaia and Kaikohe (consistently to the recommended level of 0.7 to 

0.8ppm), and that it consider extending this public health measure to other 

communities within its jurisdiction. 

 

6. Conclusion 

Water fluoridation benefits are usually seen after 5 years, but in this instance there 

were some beneficial effects observed in a high-risk population within two years of 

water fluoridation despite the less-than-ideal implementation of the community water 

fluoridation intervention. The study concludes and reiterates that water fluoridation is 

effective in reducing smooth surface carious lesions, especially in a child population 

with rates of dental caries which are extremely high by modern standards.  
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Appendix I 

Results of the Telephone Survey on Fluoridation in Kaitaia and Kaikohe 

 

 Total Kaitaia Kaikohe 

Aware of Fluoridating Water       

Total   600 300 300 

Yes % 60.50% 57.00% 64.00% 

No % 37.67% 40.67% 34.67% 

Dont Know/Unsure % 1.83% 2.33% 1.33% 

Preference for Fluoridating Water       

Total   600 300 300 

Support Fluoridating Water % 54.33% 53.00% 55.67% 

Oppose Fluoridating Water % 24.67% 21.67% 27.67% 

No Preference % 8.17% 8.33% 8.00% 

Don’t Know % 12.83% 17.00% 8.67% 
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Appendix II  

List of Schools which participated in the Survey 

 

Name of the School Town 

Abundant Life, Kaitaia Kaitaia 

Kaitaia Primary, Kaitaia Kaitaia 

Kaitaia Intermediate, Kaitaia Kaitaia 

Kaikohe Intermediate, Kaikohe Kaikohe 

Kaikohe West, Kaikohe Kaikohe 

Kaikohe East, Kaikohe Kaikohe 

Kawakawa School, Kawakawa Kawakawa 

Moerewa School, Moerewa Moerewa 

Dargaville Primary, Dargaville Dargaville 

Selwyn Park Primary, Dargaville Dargaville 

Dargaville Intermediate, Dargaville Dargaville 

St. Joseph’s School, Dargaville Dargaville 
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Appendix III 

Participant Information Sheet - Request for participation 

 

Dear Parent/Guardian 

Your child is invited to participate in a survey, which will investigate his/her oral 

health status. Participation in the study is entirely voluntary. Your child need not take 

part in this study, and you may decline his/her participation without giving a reason. 

 

Description of the study 

The aim of the survey is to assess the oral health status of 5- and 6-year-olds and 12- 

and 13-year-olds in Kaitaia and Kaikohe, which are fluoridated and Kawakawa, 

Moerewa and Dargaville which are non-fluoridated in order to establish more specific 

information about the current oral health status of children and adolescents in 

Northland. Water fluoridation is a process of adjusting the level of fluoride to a level 

of 0.7 parts per million (ppm) to protect the teeth from rotting. Participants will be all 

consenting 5- and 6-year-olds and 12- and 13-year-olds in Kaitaia, Kaikohe, 

Kawakawa, Moerewa and Dargaville. Your child has been asked to volunteer because 

you reside in one of these areas. The study will be conducted at the School Dental 

Clinics. 

 

If your child is 5- or 6-year-old, then the study will involve collecting the name, age, 

sex, address and ethnicity by means of a questionnaire that you will have to complete, 

followed by a clinical examination of all his/her teeth that would take about 15 

minutes. If your child is a 12- or 13-year-old, then the study will involve collecting 

the name, age, sex, address and ethnicity, answering a questionnaire, two radiographs 

(X-rays) will be taken and a clinical examination of all the teeth will be undertaken. 

This whole procedure would take about 20 minutes. An interpreter will be available 

when required. 

 

Benefits/ Risks and Safety 

All 5- and 6-year-olds and 12- and 13-year-olds enrolled in schools in Kaitaia, 

Kaikohe, Kawakawa, Moerewa and Dargaville will be included in the study. 

Participating in the study would not cost anything to the participant and will be within 
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the school hours. Each participating child will receive a free toothbrush and 

toothpaste as a reward.  

 

All the 12- and 13-year-old children will undergo radiographs (2 X-rays) as part of the 

study and therefore be exposed to 20µSv of radiation. Everyone is exposed to natural 

background radiation of 2000µSv per year. The lifetime risk of harm is less than one 

in a million. If your child has had radiographs (X-rays) taken by the School Dental 

Services recently (within the past 2 months), then that would mean that the child will 

not be exposed to additional radiation as radiographs will not be taken while 

participating in the study. 

 

Participation 

Your child’s participation is entirely voluntary (your choice). Your child need not 

have to take part in this study, and if you choose not to take part, this will not affect 

any future care or treatment. Participation in this study will be stopped should any 

harmful effects appear or if the Dentist feels it is not in the participant’s best interests 

to continue. 

 

Anonymity and confidentiality  

No material that could personally identify your child will be used in any reports on 

this study. To ensure privacy and confidentiality, all original documents will be 

numbered, and only this code number will identify all data collected from 

participants.  

 

Research findings 

It is believed that a greater understanding of the oral health status of children and 

adolescents will ultimately be of benefit to addressing the specific needs and reducing 

oral health inequalities in Northland. The results of this study will be reported, a copy 

of which will be available from Northland District Health Board upon request. It is 

also hoped that the results will be available for public dissemination in a published 

paper.  
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Statement of Approval 

This study has received ethical approval from the Northern Regional Y Ethics 

Committee. The General Manager of Child, Youth, Maternal, Public and Dental 

Health Services of Northland District Health Board has given permission for this 

study to be carried out. 

 

Please feel free to contact the researcher if you have any questions about this 

study. 

Contact addresses 

Dr. Sunitha Gowda Dr. Neil Croucher 

 
Project Manager, 
Public Health Infrastructure Team 
Child, Youth, Maternal, Public and 
Dental Health Services 
Northland District Health Board 
Telephone: (09) 430 4101  
Mobile:        0212214012 
Fax:            (09) 430 4492 
Email:         teeth@nhl.co.nz 
 

 
Clinical Director, 
Public Dental Health Services 
Child, Youth, Maternal, Public and Dental Health 
Services 
Northland District Health Board 
Telephone: (09) 430 4101  
Mobile:       021 442 047 
Fax:            (09) 430 4492 
Email:        Neil.Croucher@northlanddhb.org.nz 
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Child Participant Information Sheet 

Request for participation for 12 - and 13 – year - olds  

 

Dear Participant 

You are invited to participate in a survey, which will check the status of your teeth. 

Participation in the study is entirely voluntary. You need not take part in this study, 

and you may decline participation without giving a reason. Your parents have agreed 

for you to participate. 

 

Description of the study 

The aim of the survey is to examine all teeth of all 12- and 13-year-olds in Kaitaia and 

Kaikohe, which are fluoridated, and Kawakawa, Moerewa and Dargaville, which are 

non-fluoridated. This will help us to write a report about the current oral health status 

of children in Northland.  

 

The study will involve collecting your name, age, sex, address and ethnicity from 

your parents (a questionnaire will be handed to your parents), collecting information 

about what you feel and think about your teeth and gums (you will be handed a 

questionnaire to complete before you sit on the dental chair). Once you complete the 

questionnaire, the Dentist will take two radiographs (X-rays) of your teeth and then, 

the Dentist will examine all your teeth. This whole procedure would take about 20 

minutes and will be carried out during your school time. The study will be conducted 

at your School Dental Clinic. An interpreter will be available when required. Once 

you finish participating in the survey, you will receive a small “goody bag” containing 

toothpaste, toothbrush and information leaflets of how to keep your teeth clean. There 

will also be a final prize draw at the end of the survey for an electric toothbrush for 

your school. 

 

Participation 

Your participation is entirely voluntary (your choice). You need not have to take part 

in this study, and if you choose not to take part, this will not affect any future care or 

treatment. Participation in this study will be stopped should any harmful effects 

appear or if the Dentist feels it is not in the participant’s best interests to continue. 
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Anonymity and confidentiality  

No material that could personally identify you will be used in any reports on this 

study. To ensure privacy and confidentiality, all original documents will be numbered, 

and only this code number will identify all data collected from you.  

 

Research findings 

The results of this study will be reported, a copy of which will be available from 

Northland District Health Board upon request by your school principal or parents. It is 

also hoped that the results will be available for public dissemination in a published 

paper.  

 

Statement of Approval 

Your parents have agreed for you to participate in the study. This study has received 

ethical approval from the Northern Regional Y Ethics Committee. The General 

Manager of Child, Youth, Maternal, Public and Dental Health Services of Northland 

District Health Board has given permission for this study to be carried out. 

 

Please feel free to contact either of the following persons if you have any 

questions about this study. 

 

Contact addresses 

Dr. Sunitha Gowda Dr. Neil Croucher 

 
Project Manager, 
Public Health Infrastructure Team 
Child, Youth, Maternal, Public and 
Dental Health Services 
Northland District Health Board 
Telephone: (09) 430 4101  
Mobile:        0212214012 
Fax:            (09) 430 4492 
Email:         teeth@nhl.co.nz 
 

 
Clinical Director, 
Public Dental Health Services 
Child, Youth, Maternal, Public and Dental Health 
Services 
Northland District Health Board 
Telephone: (09) 430 4101  
Mobile:       021 442 047 
Fax:            (09) 430 4492 
Email:        Neil.Croucher@northlanddhb.org.nz 
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Appendix IV 

Questionnaire for Parents 

                                                                           ID No.  

Please complete the following questions as best you can. Tick the box where 

necessary. 

1] Date of Birth of your child:        DD/MM/YY 

������ 

2] Sex of your child:      Female �  

                                         Male    �     

3] Residential Address of your child:  

 

 

 

4] Ethnicity: Which ethnic group do you belong to? 

Mark the space or spaces that apply to you. 

                 New Zealand European 

                 Maori 

                 Samoan 

                 Cook Island Maori 

                 Tongan 

                 Niuean 

                 Chinese 

                 Indian 

                 Other (such as Dutch, Japanese, Tokelauan).  Please state: 

 

 

5] How long has the child been residing at the present address? 

     Less than 2 years   �       For 2 years   �     More than 2 years   �   

6] Is your house on 

             Tank Water          �        or           Town Water      � 
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Appendix V 

 

Informed Consent Form - CONSENT BY PARENT/WHANAU 

Lay Title: Oral Health Survey 

Principal Investigator: Dr. Sunitha Gowda 

Participant’s Name:  

I have read and I understand the information sheet dated _______________ for people 

taking part in the study designed to assess the oral health status of 5- and 6-year-olds 

and 12- and 13-year-olds in Kaitaia, Kaikohe, Kawakawa, Moerewa and Dargaville. I 

have/haven’t had the opportunity to discuss this study.  I am satisfied/not satisfied 

with the answers I have been given. 

 

I believe that _______________________________ (participant’s name) would have 

chosen and consented to participate in this study if he/she had been able to understand 

the information that I have received and understood. 

 

I give consent for my/our child/relative to participate in the study and for the 

information mentioned in the Information Sheet be obtained.                         YES/NO 

 

I understand that taking part in this study is voluntary and that my child/relative/friend 

may withdraw from the study at any time if he/she wishes.  This will not affect his/her 

continuing health care. 

 

I understand that his/her participation in this study is confidential and that no material, 

which could identify him/her, will be used in any reports on this study. 

I know whom to contact if my child/relative has any side effects to the study or if 

anything occurs which I think he/she would consider a reason to withdraw from the 

study. 

 

This study has been given ethical approval by the Northern Regional Y Ethics 

Committee.  This means that the Committee may check at any time that the study is 

following appropriate ethical procedures. 



Page 41 of 45 
Pre- and Post-water fluoridation oral health survey in Northland/Te Tai Tokerau 

Prepared by Sunitha Gowda 
 November 2009 

I/My child/relative would like a copy of the results of the study.                YES/NO 

Signed: _____________________________  Date_______________________ 

Printed Name:_________________________________________________________ 

Relationship to Participant:_______________________________________________ 

Address for results:_____________________________________________________ 

Ethnicity: ____________________________________________________________ 

STATEMENT BY PRINCIPAL INVESTIGATOR 

 

I Sunitha Gowda, declare that this study is in the potential health interest of the group 

of patients of which your child/relative is a member and that participation in this study 

is not adverse to your child/relative’s interests. 

 

Signed: _____________________________  Date_______________________ 

           Principal Investigator 

 

STATEMENT BY INDEPENDENT CLINICIAN 

 

I confirm that participation in the study is not adverse to your child ’s interests. 

 

Signed: _____________________________  Date_______________________ 

                       Clinician 

 

Printed Name:  Dr. Neil Croucher 
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Appendix VI 

DENTAL CARIES EXAMINATION FORM 

ID No. 
 

Examiner   
First quadrant 

 

   Surfaces  

(upper right)  Tooth      P        O      M       B        D       L         
For column P: 
Present = 1 

 8  

 
 

Missing = 2 
Deciduous = 3 

 7  

 
 

 
Surface status codes 

 6  

 
 

0 = sound 
1= decayed 

 5  

 
 

2 = filled 
3 = filled and decayed 

 4  

 
 

4 = fissure sealant 
5 = missing due to 
caries 

 3  

      
 

6 = missing other 
reason 
7 = unerupted  

 2  

      
 

8 = excluded 
9 = crown 

 1  

      
 

 
Second quadrant 
(upper left)  Tooth       P        O          M         B         D         L          
  1  

      
 

  2  

      
 

  3  

      
 

  4  

 
 

  5  

 
 

  6  

 
 

  7  

 
 

  8  
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Third quadrant 

 

    
Surfaces 

 

(Lower left)  Tooth     P           O         M         B         D         L   
For column P: 
Present = 1 

 8  

 
 

Missing = 2 
Deciduous = 3 

 7  

 
 

 
Surface status codes 

 6  

 
 

0 = sound 
1= decayed 

 5  

 
 

2 = filled 
3 = filled and decayed 

 4  

 
 

4 = fissure sealant 
5 = missing due to 
caries 

 3  

      
 

6 = missing other 
reason 
7 = unerupted  

 2  

      
 

8 = excluded 
9 = crown 

 1  

      
 

 
 

Fourth quadrant 

 
(lower right)  Tooth      P          O         M         B         D         L   
  1  

      
 

  2  

      
 

  3  

      
 

  4  

 
 

  5  

 
 

  6  

 
 

  7  

 
 

  8  
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Appendix VII 

BITEWING RADIOGRAPH CHARTING OF CARIES 

 

ID No. 

   
X-ray reader   

 

 

First quadrant 

 
 
 Tooth    Pres.        O          M        D       
For column P: 
Present = 1 

18  Crown 
   

 

Missing = 2 
Deciduous = 3 

17  Crown 
   

 

Codes for lesions: 
0 = no visible 
radiolucency 

16  Crown 
   

 

1 = R1 
2 = R2 
 

15  Crown 
   

 

3 = R3 
4 = R4 
 

14  Crown 
   

 

 
 

Fourth quadrant 
 
 
 Tooth    Pres.         O         M         D       
For column P: 
Present = 1 

48  Crown 
   

 

Missing = 2 
Deciduous = 3 

47  Crown 
   

 

Codes for lesions: 
0 = no visible 
radiolucency 

46  Crown 
   

 

1 = R1 
2 = R2 
 

45  Crown 
   

 

3 = R3 
4 = R4 
 

44  Crown 
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Second quadrant       
 

 Tooth    Pres.          O        M        D       
For column P: 

Present = 1 

24  Crown 

   

 

Missing = 2 

Deciduous = 3 

25  Crown 

   

 

Codes for lesions: 

0 = no visible  

26  Crown 

   

 

1 = R1 

2 = R2 

27  Crown 

   

 

3 = R3 

4 = R4 

28  Crown 

   

 

 

 

 

 

Third quadrant 

 

 Tooth    Pres.         O        M        D       

For column P: 

Present = 1 

34  Crown 

   

 

Missing = 2 

Deciduous = 3 

35  Crown 

   

 

Codes for lesions: 

0 = no visible 

36  Crown 

   

 

1 = R1 

2 = R2 

37  Crown 

   

 

3 = R3 

4 = R4 

38  Crown 

   

 

 

 

 

 


