145 New ZEaLaND DENTAL JOURNAL

reports

Auckland children

Prevalence of enamel defects and dental caries among 9-year-old

Decemser 2008

';-'Qe_nfia_bte:

epd papet

PriLip J. SCHLUTER, SATHANANTHAN KANAGARATNAM, CALLUM 3. DurwARD, AND RoeyN MaHooD

New Zegland Dental Journal 104, No. 4: 145-152; December 2008

ABSTRACT

Objectives: Toreport the prevalence and severity of enamel
defects and dental caries in a probability-based sample of
9-year-old children in the Auckland region, both overall and
by residence in fiuoridated and non-fluoridated areas.

Design: A two-stage clustered design with statification.
Strata were defined by fluoridated and non-fiuoridated
regions, school size, and school decile status.
~ Setting: Invitations, consent forms and questionnaires were

distributed to eligible participants at school for completion at
home. Participants were examined at school-based clinics or
in a mobile clinic.

Participants/Materials and Methods: The source
population was 9-year-old children attending schools in the
Auckland region and enrolled with the Auckland Regional
School Dental Service. Participants retwmed a completed
consent forn and questionnaire by post and then had a
dental examination. Regression analyses accommodating
probability sampling weights, stratification and clustering
were employed.

Main outcome measures: The modified Developmental
Defects of Enamel index was used to classify enamel defects
in permanent teeth. Diagnosis of dental caries on deciduous
and permanent teeth was visually-based.

Results; Overall, 612 children participated, 310 m
fluoridated and 302 in non-fluoridated areas. Diffuse opacities
are prevalent in Auckland, with 28.0 per 100 children affected.
Significant regional differences by fluoridation staius were
apparent, with diffuse opacity rates of 29.1 per 100 and
14.7 per 100 children in fluoridated and in non-fluoridated
areas respectively (P<0.001). Conversely, the prevalence
of deciduous teeth dental caries was significantly lower in
fluoridated areas (54.9 per 100) than in non-fluoridated areas
(62.0 per 100}, P=0.05.

Conclusions: Diffuse opacities were the predominant
tooth defect found in this study, but their prevalence appears
largely unchanged from estimates reported within New
Zealand over the last 25 years.

INTRODUCTION

Community water fluoridation has been identified by the
Centres for Disease Control and Prevention (CDC) as one
of 10 great public health achievements of the 20™ century
(Centers for Discase Control and Prevention, 2007). 1t reduces
inequalities in oral health among children, adolescents and
adults. However, it is widely recognised that fluoride can
have both beneficial and harmful effects on the dentition
(McDonagh et al., 2000). Dental caries is one of the common
oral diseases, and fluoride reduces the rate of development of
carious lesions. The effect of fluoride on dental caxies is due
primarily to the topical effect of fluoride afterthe teeth have
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erupted into the oral cavity. The harmful effects of fiuoride
are due to its systemic absorption dwing tooth development,
resulting in dental fluorosis (Eltwood and Fejerskov, 2003).
Dean’s data showed that fluorosis was prevalent even in
communities exposed to concentrations of fluoride below
lppm (Dean, 1934). The dose-response relationship is
linear and, for every 0.01mg F/kg body weight increase in
exposure, there is a corresponding detectable increase in
dental fluorosis in the population (Ellwood and Fejerskov,
2003).

In addition to optimally fluoridated water, children
today ate potentially exposed to many different forms of
supplemental fluoride, such as that in infant formulas and
fluoride toothpastes. A child’s potential risk for fluorosis
therefore increases as his or her exposure increases with the
number of fluoride-containing products used (Mascarenhas,
2000). The swallowing of fluoride toothpaste by very young
children has been identified as arisk factor for fluorosis (Rock
and Sabicha, 1997). Tt is difficult to quantify the precise
amount of toothpaste that a small child might swallow;
however, it is betieved that small children may swallow
around half the toothpaste placed on the brush (Rock, 1994).
The age brushing commenced, the frequency of brushing,
the fluoride conceniration of the toothpaste (Tavener et al,,
2004) and the amount of toothpaste applied to the toothbrush
(and subsequently swallowed) have all been implicated as
potential fluoresis risk factors. Fluoride tablets provide Hetle
pre-eruptive effect on preventing caries development, but
present a clear risk for fluorosis, patticularly if ingested by
young children (Ellwood and Fejerskov, 2003).

In the past, mild dental fluorosis manifesting as whitish
discolorations of the teeth was regarded as being an
acceptable alternative to having dental caries. However,
concern has been raised in recent decades that fluoride may
be causing an increase in aesthetically unacceptable dental
fiuorosis in both fluoridated and non-flucridated communities
(Clark, 1994). Tt is therefore becoming increasingly critical
that the balance between the beneficial and harmful effects
of fluoride in young children is consinuously monitored and
maintained in order to reassure the public and the dental
profession (Medical Research Council, 2002; World Health
Organization, 1994).

After reviewing numerous studies, the York Review
concluded that, at water supply fluoride levels of 1 ppm,
48% of the population was affected by dental fluorosis, and,
of those, 12%had fluorosis of aesthetic concern (MeDonagh
et al., 2000). However, the United Kingdom’s (UK) Medical
Research Council (MRC) suggested that the prevalence
of dental fluorosis of aesthetic concern in UK populations
drinking artificially fluoridated water was probably lower than

- the esfimates presented by the York Review (Medical Research
Council, 2002). Recent UK and Irish studies support the MRC

contention finding that the prevalence of deatal fluorosis of
aesthetic concern was between only 0% and 4% (Coclran €t
al., 2004; Tabari et al., 2000; Whelton et al.,, 2003).
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Over tme, several studies have been conducted i
vegions of New Zealand in order o compare the prevalence
and severity of enamel defects among children living in
fluoridated and non-Auoridated areas (Cutress et al., 1985
de Liefde and Herbison, 1983; 1989: Mackuy and Thomson.
2005 Suckling and Pearce. 1984: Suckling et al, 1985).
All of these stadics have used the Developmental Defects
of Fnamel (NDE) index (or a variant). Moreover, for direct
age-comparability. almost all New Zealand studies have
investigated G-year-old children, with the sole exception
being that by Suckling and Pearce (1984). who examined
12-1d-vaar-old children in Richmond. There has been
considerable variability in the reported prevalence of enamel
defects in these siudies, The reported prevalence of diffuse
opacities in filuoridared regions ranged fromr 28%s in a
1981-82 Dawedin study {(Suckling =t al., 19831 to Ft% m a
1985 Hawke's Bay swdy (de Licfde and Herbison, 19893,
whareas lhe prevalence in non-fluoridated regions ranged
friom 14%-—~in both the 2002 Southland study (Mackay and
Thomseit, 2005} and 19585 Auckland study (Cutress ot al..
19831 - to 24% in the 1985 Hawke's Bay study (de Liefde
anet Herhison, 1989). Moreover, all of the deta themselves
are historical. Except for the 2002 Seuthland study, ne other
studies an fiuorosis or dos elopmental defeets of enamel have
been caried out in New Zealand since 1985,

The Werld Health Organization {WHO) recommends
that countries monitor changes o the prevalence of dental
carics and fluorosis. and base their recommendations
conceming fluoridation and the use of Huoride toothpastes
on these findings (World Health Organization. 1994). Using
a mathodologically rigorous design, thorough clinical
cxaminaion. and cavefu! staistical analysis, the current
study aimed to provide robust and conternporary estimates
of the prevalence and severity of enamel defects in 9-vear-
old children in the Auckland region as a whaole, and for
fluoridated snd non- fuoridated areas, When investigating
the prevalence of diffusce opacitics, it 13 also juportant o
repott also on the provalence and severity of dental caries {in
line with the WHO recommendations), and this comprises
the sccond aim for the study.

METHODS

Source populaiion

The source population was wme-year-ofd children
attending schools in the Auckland region and envolled with
the Auckland Regionz! School Dental Service (SDS). in the
Auckland region. approximatety 93% of all schoolchildren
{including those who are home-schooled) are eorolled with
the §DS (Hagre et al, 2003).

Study design
Atwo-stage ctusterad design with strarification was used.
Strata were defined by fluoridated and non-fluoridated
regions. school size (smallet. 5-39 9-vear-old children: and
targer, 40~ 9-year-oid children), and school decile {lower,
daciles [-3: middle. deciles 4-7: and higher. deciles 8- 10}, A
school™s decile score indicates the extent to which it draws
its students from communities of jow socio-economic
status {SES L Decile-1 schoels comprise the 10% of New
Zealand schools with the highest proportion of students
from low-SES communities, wheress decile-10 schools
" ave the {U%, of schools with the lowest propartion of those

studenis (Minisery of Education, 2007} For efficiency

reasons. schools with fewer than five 9-year«gié‘-§hﬂdren
were excluded from the sampling-frame, gnd resourcz
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constraints meani thal a maximum of 38 schools could be
included. The number of sehools and the students from each
school were probabilistically sampled i order (o reflect
the overall decile and school size disfribution which was
representative of Auckland sehools yct produce a sample
that was- appro<imately balanced between flupridared and
pon-fuoridated regions. Moreover. sampling was designed
so that ar least two schools were selected within each
Stratum.

Procedures

Detailed information about the procedures 18 described
elsewhere (Kanagaratam ot al., under review). In brief,
project information and an inviation to pasticipate were sent
to principals and Boards of Trusiees of ail selecied primary
sehools, Once consent was obtained, school stirdent iists
were used to randomiy select potential participains. Selected
children and their parents caregivers were provided with an
information sheet. questionnaire, consent form and return
envelope. A research assistant ensured that the appropriate

forms were sent 10 parentsfcaregivers with Instructions 1o

retumn them by the due date {2 wecks after issue). If the
material was not reecived on time, a renuingder letier with a
new complete set of forms was sent. Only children for whom
the signed consent form and completed questionnaive were
returned were eligible for examination. Ore section of the
questiormaire asked for information on the current area of
residence and all other addresses where the child had tived
for more than 3 months since birth (specifically: subwb.
town and length of domicile. in months and years ).

A dental examination date was scheduled for cach enild
{and snbsequently rescheduled if the first appointment date
was missed through ilness, class trip, cte). All children were
examined at school-hased climics or in the mobile clinic
by author RM afer training and calibration by a registered
dentist. The tecth were examined in wel condition. and labial:
buccal. lingualpalatal and occlusal surfaces of all erupted
permanent teeth were visually inspected for enamel defects.
The wmodificd Developmental Defects of Lnamel (DDE)
index was used 1o identify and classifv enamel defects in
permanent teeth (FDI Working Group, 1992). Single defects
smaller than Imm in diameter were not recorded. Doubtful
areas, such as suspeeted hiypoplastic pits. wore explored with
a blunt probe to contimm a diagnosis. Both defeet type and
extent were recorded. The extent of a defect in a tooth was
measured by the surlace area of the enamel affected. When
two different 1ypes of defect were present. then the recorded
extent related 1o the combined size ot the defects,

Diaguosis of dental caries in deciduous and permanent
teeth was visually-based. and a blunt probe was used only
for the removal of debris when necessary, Compressed air
and radiographs were not used. Classification of the status
of individual twoth surfaces was based on the decayed.
missing, and filled teeth (dinft for deciduous and DMFT for
permanent teeth), and decayed, missing, and filled surfaces
{dmts for deciducus and DMFS [or permanent teeth) indices
{Piits et al.. 19971

Climicat data were recorded at the time of the examination
on a laptop computer using Dental SurveyPlus 2 version
2.1 {University of Dundee, Dundee, Seotland), Following
the examination. ¢ach child was given a sheet o fake home
informing the parenticaregiver of whether any dental caries
{or ahnermalities) requiring possible treatment had been
identificd. and advising the seeking of' cure. This informaiion
was also paséed to the locat dental therapist.-
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- Statistical analysrs

o Data\*«eredomloadedﬁomtheDcntalSunfcy?lusdambasc
' “info specialist statistical databases and packages, combined

- withquestionnaireinforation;andthenconsistency andrange

-checks were performed. Descriptive statistics were calculated
“and réported, ‘and “group comparisons of the demographic
- characteristics of participagits betveen fluoridation and non-
- fuoridation regions veds undertaken using Pearson’s 37 ‘test
- {or;, where appropriate; Tisher’s exact . test) for categarical
- variables, and Student’s t-test for confinnous varsabl&s The
- svirprocedure in Stata 10 (StataCorp, TX, USA) was-used 1o
gstitndte prevalence and associated 95% confidence intervals
. {95% CI), after accouiting for the'two-stage chusicred design
- with stratification.. Sampling weiglits inversely propoitional
“to the probability of being selected (and adjusted for non-
-, “response within sehools) were emiployed. A finite population
correction factor at-both- levels was vsed, accounting. for
the sampling without replaceirient’ of schools within. stiata
and. the sampling without: 1epiacemeut of students - within
selected: schools. Logistic. sepression-models-were used in
the analysis of binary outcome data {prevalence), whereas
lingar regr'essior; models were ised to model the means
- of carles severity data. For subgroup analysis, important
- differences identified by age and/or sex were also ineluded
- in the regression miodels. Residual checks and influence
- diagnostics were checked for ail statistical tnodels-(Dupont,
' 2002);-but these have not.-been repoited unless important
' asstimption - vielations were. noted. ngmﬁcance was set at
: ; 0’-—0 05 for a]l Stanshcal compauqons S

EtthS‘ R R
-Ethical ¢learance was obtamed irom the Auckland Brmch
of. ﬂl{: ‘\Jatmnal E{hm Commli{ee (NT}U’GG 06!067_) .

' RESULTS :
Of the 437 sehools i -Auckland. 331 (75 7%) had more
*than. five 9-year-old ‘children: There. s 0o -systematic
difference it the fluoride statis (Fishér’s exact P=0.15) or
decile status (Fisher’s exact P=0,35) between eligible and
exclided schoots, Al selécted schools agreed to participate
finthe :.tudy, including 22 schools in fluoridated areds and. 16
schools in non-fluoridated areas. The studerit pool of ¢ligible
9-year-pld children inthese 38 selected schools totalled 1,113,
of whom 612 (55%) consented; completed the questionnaire
and underwent exammanon Respon se rates Vaued \v1dely by
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-school; with between 29% and 98% of chiildren participating

~in-fhioridated areas (n=310, average response tats 619} and

30% and 84% of children participating in- no- ﬂuondat«,d o

o areas {(n=302, average response rate 50%):

- The average -age of childrén examined :vas about 9.5

years, with a small but statistically significant difference by -

fiuoridation staius {Table 1). A significant SES ditference
was- seen among participants: froni- fluoridated and non-

fluoridated areas, despite the stratified. study design. More

children from higher-decile:schools in-fluoridated -areds-and
-ore ¢hildren from lower-decile schools in non-fluoridated.
- areas, patt:mpqted inthis stisdy. Moreover, a significant efhnic

© difference was seen amoilg partmpanls {rom.duoridated and

non-floridated areas. More children’ of - Eu:opean descent

-and fewer children of Asian descént’ “attenided’ schools within
rot-Ruotidated areas shan those withis. fiuoudated areas.-

“Of the 310 children in fluoridated ateas who participated in

. “the study, 175 {56%) had lived contmumls}v i a flworidated
- area from birth.. Simitarly, of ‘the 302 chxidxeu I non-
- finoridated areas partic:palmg in the study; 149 (49%) - had

lived coitiniously i .a non-fluoridated area- from biril. or
the 288 children with intermittent. 6t unktiown esidential

- fluoiidation history status, 50% had lived more. than 50%

of their lives within the current region, and 25% had lived

- more than. 70% of their lves -within -the current: region.

Amost -hatf (47%) of those children: th Intermittent - or
unknown residential finoridation “history. had' immigrated
from overseas. Others had moved within Auckland ot wrt hin
regions. of. New: Zealand, but- fmled to provrde a: comp]ete
T esxdenua! h[story ) :

: Prevaience of chlldren thh enamel defects

UThi frequencies and  estimated - prevalence of *enamel
‘.'defects for-all: 612 participating - childreri-and- those in
fuoridated -and nor-fuoridated areas ‘ai€ presented - i
Table 2: Enamél defects of dny type were gbserved in just over
one-third “of children-overall, with an.estimated prevalence
of 40.7 per 100 childien; Overall; the éstimated prevalence
-of diftuse opadities (28.0 per 100-children) was higher thait
that . for. dematcated opacmcs (19 8 per= 100 chlIdren) or

v ng “in. non-Rictidated dreas A
simifar association w&s seeft tor theprcvalcnce of any enasnel
defects (P—O 03) S e :

“Table L. D-:moumphu: chfmctcmu% of the pam(:lpanng 9: }ear old children presented bv their ﬁuorldquon slatisg,

. Overall

: Fluondatwmegmn sfatis - ‘
. P-value

- Fluoridated Non-fluoridated
n (% - - (%) - n - (%
Yeqrs ofaga eany (SD) R N {3 V) CORAT 02y 0.6 (0.2 <0001
Gender - - R - S o R 087
Male L3200 (52), Lo 18l (5B 159 (581
.- Female - 295 (48) NS TSR C )2 BT XENNC ) B :
- Ethnicity : o S 010,V 1 39
~ Europesn o364 (59 151 (9 213 Y
Maori -~ T3 gy o 667 (21 4T (16)
Pacific: o o ) T 06 (1) 40 (13 200 (9
Asian 0 _ o U 41 B SN S U T
Other - o R 28 5y - - 19 6) CO(3
_ Sacig-economic stattes” S B e ' o <0001
High (decile 8-10) 181 3y 124 (4D 57 (19
Middle (decile 4-7) 260 (42) S 127 4 133 (@)
- Low {decile 1-3) - 171 @28) - 5% 19) 112- (37)

P-values calculated using Fisher's exacttest E\thpl for ¥ w lm.h use.d Student’s t-test.

ditlise- apaeiﬁes-f- .
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Table 2. Frequencies (percentages) and prevalence estimates for cnamel defects, adjusted for child’s age centred around 9.5 years, with
associated 95% confidence infervals {95% CT) Tor the overall sample and presented by flueridation status.

Month Tooth
Tatal u (%) prevalence (95% CI) P-value Total n (%) prevalence (95% CI) P-value
Any defect
Overall 612 215¢35.1) 407 (32.3,49.0) G033 990(1t.0) 141 (11.3, 169
Fluoridation status ] 0.03 <0.001
Fluoridated 310 114 (36,87 41.4 (315, 51.2) 4,673 594 (12.7}) 145(11.2,17.8)
Non-fluoridated 302 101 (334 323 (26,7, 37.8) 4360 3690 93 (7.9, 10.7)
Demarcated opacitics
Overall 612 115(18.7)  19.8 {149, 24.8) 9,033 268 (3.0 3000951
Fuoridation status (.95 0.64
Fluoridated 310 54 (17.4) 19.8 (14.0, 25.6) 4.673 121 (2.6) 3.0(0.5 54)
Non-finoridated 302 61 {202y 20.1 {148,255 4,360 147 (3. 34 (2.2, 4.6)
Diffuse opacities :
Overall 612 117 (19.1)  28.0 {18.4, 37.9) 9,033 642 (7.1 10.6 (7.2, 14.0)
Fluoridation status 0.001 <0001
Fluoridated 316 74 (23.9)  29.1 (17.3,40.8) 4673 432 (9.2) 11.6¢7.0,15.1)
Non-fluoridated 302 43 (14.2y 147 (1L, 183 4360 21048 5.1 {4.0.6.2%)
Hypoplastic defect
Qverall 612 57 (9.3) 7.3 (44, 10.1) 5,033 110 (1.2} 1.0 (0.5, 1.5}
TFluoridation status 0.34 0.04
Flooridated 310 27 (8.7) 7.1 (3.7. 104} 4,673 59 (1.3} 10404, 1.6)
Non-fluoridated 302 30 09.9 4,360 51 (1.1 1.1{0.8, 1.5}

9.6 (64,127

Prevalence of teeth with enaimel defects

The frequencies and prevalence estimates for enamel
defects found in all 9,033 examined teeth are also presented
in Table 2. Overall, 990 (11%) were observed with enamel
defects, vielding a population prevalence of 14.1 per 100
teeth. Ofthose 990 affected teeth, 237 (24%) had demarcated
opacities only, 614 (62%) had diffuse opacities onty, 107
{119%) had hypoplasiic defects only, 28 (3%) had both
demarcated and diffuse opacities, 3 ((.3%)} had demarcated
opacities and hypoplastic defects, and 1 {0.1%) had all
three defects. No significant differences in teeth prevalence
estimates were seen between fluoridated and non-fluoridated
cts, but
ada s ntlyhig valerice
wob diffuse opicities than testh in rion-fluoridated arcas (11.0

per 160 teeth and 5.1 per 100 teeth rospectively; P<0.001).

Distribution and severity of enamel defects

On average, [4.8 permanent teeth were examined in each
child (range: 6-28 teeth). Data on the distribution of enamel
defects for cach tooth within the sample are presented in
Table 3.

Maxillary and mandibular teeth differed significantly in
their distributions of demarcated opacities (x*28.7, df=13,
P<0.007). with teeth 11 and 21 in particular having relatively
move demarcated opacities than teeth 31 and 41. However,
thers was no evidence of leR-side/right-side asymmefry in
the distibution of demarcated opacities in teeth (3*=6.5,
df=13, P=00.93), There was significant non-uniformity in
the diswibution of demarcated opacities in maxillary teeth
(=363 df=13, P<0.000) with teeth 1) and 21 having
relatively more demarcated opacities than the other teeth. By
conlrast, Jewezreated opacities were more evenly disiributed
among mandibular teeth (p>=7.8, df=13, P=0.83),

Where diffuse opacities are concerned, maxiilary and
mandibuiar tezth differed significantly in their distribution
{y*="%.1. df=13, P<0.001), but there was no evidence of
left-side ~ighi-side asymmetry in the distribution of diffuse
opacitizs in teeth (¥=3.4, df=13, P=0.99). There was
sionificust nen-uniformity in the distribution of diffuse
ppacities o teeth in the maxillary teeth {3*=30.0, d=13.

P=-0.005), with teeth 11 and 21 having relatively more (and
teeth 13, 23, 14 and 24 having relatively fewer) diffuse
opacities than the other teeth. Similarly, there was significant
non-uniformity in the disiribution of diffuse opacities in
mandibular tecth (¥°=23.8, d{=13, P=0.03), with testh 3¢
and 46 having relatively more diffuse opacities.

For hypoplastic defects, there was no difference in their
distributions in the maxilla and mandible (*=12.9, d&=13,
P=0.46), and neittier was there evidence of left-side/right-side
asymmetry (¥*=6.3, df=13, P=0.94). There was significant non-
uniformity in the distribution of hypoplasia in maxillary teeth
(3’=49.9, df=13,P<0.001), with tecth 16 and 26 having relatively
more (and teeth 11, 21, 12 and 22 having relatively fewer)
instances of hypoplasia than the other teeth. Similarly, there was
significant non-uniformity in the distribution of hypoplasia in
mandibular teeth {¥=65.5, df=13, P<0.001), with teeth 36 and
46 having relatively more (and teeth 32 and 42 having refatively
fewer) instances of hypoplasia than the other teeth.

Where the presence of any enamel defect was concerned,
maxillary and mandibular teeth differed significandy in
their distribution (¥*=82.8, df=13, P<0.001). Again, there
was no evidence of lefi-side/right-side asymmetry (4*=6.7,
d£=13, P=0.92). Therc was significant non-uniformity in the
distribntion of enamei defects in waxillary teeth (¥=33.9,
df=13, P<0.001), with teeth 11 and 21 having relatively more
defects and teeth 13, 23, 14 and 24 having relatively fewer
defects than the other teeth, Similarly, there was significant
non-uniformity in the diswibuiion of enamel defects in
mandibular teeth (=32.4, d&=13, P=0.002) with teeth 36
and 46 having relativety more and teeth 32 and 42 having
relatively fewer defects.

) the teeth observed with enamel defects, 251 (25%) had
defects involving less than one-third of the labial surface,
331 (33%) had defects covering between one-third and
two-thirds of the labial surface, and 408 (41%) had defects
extending over at least two-thirds of the labial surface.

Prevalence and severity ot dental caries

Data on the prevalence and severily of dental caries
in deciduous and permanent teeth are prescuted in Table
4. Dental carics in deciducus teeth was observed in 370
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TFable 3. Distribution of enamel defects acress the permanent dentition.

Encmel defects and dentad earies in children — SC1 UTER ET Al

Number Denarcated opacity Diffuse opacity Hypoplastic defect Any defects
examntined

Tooth N n {%) n (e 0 (%) n (%)
it 607 43 (T) 73O 4 (D 14 (19
12 581 23 (4 hEaE] 4 (1) 8 U9
! 107 0 (0 3R Y 4 (H
14 182 2 (b 11 :6) 2 (D 15 (8)
15 78 0 (0 6 % (1 T (9
16 610 15 (2 29 110y 16 (3) 86 (14)
17 9 0 {0 (LY} 0 (0 0
21 609 36 4 72 {13) 2 106 (47
22 583 o2 30 M 1 (% 63 (11D
23 104 I i 1 (1) 33
24 175 3l 10 (6) 2 (D 13
25 70 0 4 {6) T3 6 N
26 olt 15 2 60 {10} 23 (4 94 {15)
27 13 0 s [ (#)] 0 [ {1)]
31 611 19 i3 25 4 4 (D 49 ()
32 607 12 4 4 0 O 38 (6}
33 215 42 7 3 ()] 2 (6
34 182 FRREY 12 (N, ot 79
35 82 Eo(h 4 (5) I} 6 {T)
36 61 12 2 43 (7N i9 (3 71 12y
37 33 RN 1 {3) 1 319
41 Gi2 19 3) 25 4) 5 (1 49 (8)
42 606 11 42) 244 0 W 35 (0
43 216 6 {3 9 HEN ()] 16 (7}
44 191 33 12 (6) 0 i 16 (8)
45 9 2 {3} 5 (6} 3 h 10 (13
46 611 oM 47 (8) 17 % 15 (1)
47 38 T i3 U (1)) 9 i [ )]

Total 9033 68 642 (T 110 b 900 (11)

children (619%). The prevalence of deciduous caries was
significantly fower for chitdren living in fluoridated areas
than among children residing in non-fluoridated areas (3.9
per 100 children and 62.0 per 100 children respectively:
P=0.05). Mean dmft scores were significantly lower among
children living in fluoridated areas than among those residing
in non-fluoridated areas. Wi ¥ vere
1 . . .

Tigher variability associated with this measure). P Fnanent”
dentition caries was observed in 95 children (16%), with
an overall prevalence of 15.6 per 100 children. There were

no significant differences between fluoridated and non-
flyoridated areas in caries prevalence or severity.

DISCUSSION

Diffusc opacitics arc prevalent in Auckland, with 28.0
per 100 9Y-year-old children, There were clinically and
statistically important differences in diffuse opacity mouth
and tooth prevalence estimates between tluoridation and
non-flucridation regions, and these were consistent with
international (Cochran el al., 2004; Milsom and Mitropoules,
1990; Nik-Hlissein et al, 1999) and previous national
estimates (Cutress et al., 1985; de Liefde and Herbison,

Table 4. Freguencies (percentages) and prevalence and severity estimares for dental caries in the deciduous and permanent dentitions,
adjusted for child's age centred around 9.5 years. with associated 95% confidence intervals {954 CT) for the overall sample and presented

by Avoridation status,
Deciduous teeth

FPermanent teeth

Total N {%) Prevalence {(98% CI) P-value n{%) Prevalence {95% CI} P-value
Caries
Overall 612 370 (60.5) 555 (489, 62.0) 95 {15.5) 15.6 {11.5, 197
Fiuoridation status 0.05 0.14
Flueridated 310 177 (57,1} 54.9(47.2,62.6) 54 (174 15.9(11.0. 20.8)
Non-fluoridated n2 193 (63.9)  62.0{37.3,66.7) 41 (13.6) 11.7 (8.0, 15.5)
Mean (SD)  Mean (95% CT) Mean (5T) Mean (95% CI)
Severity of caries in teeth
Overalt 612 2.07 (2.38) 172 (1.42,2.07) (.25 (0.6 0.21 (0.15.0.27)
Fluoridation stalus 0.02 0.83
Fluoridated 310 1.87 (2.28) 1.69 (1.33,2.04) 0.25 (0.62) 0.21 (0.14.0.28)
~ Non-fluoridated 302 226248 2.10({1.86,2.33) 0.26 ¢0.75) 0.20¢0.13.0.27)
Severity of caries in surfaces
Overall 612 4044507 3.1 (2,77, 4.06) 0.35 (1.1 0.26 (0.20, .32y -
TFlueridation status 0.15 .58
Fluoridated 310 3763070 337(2.61.4.13) 0.21 (0.90) 0.25 {0.18. 0.3%)
Non-fluoriduted 302 4325250 3.95(3.46,444) 0.39 (1.27) 0.30:0.79. 0.4
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Table 5. Comparison of the fledings of New Zealand studies on the mouth and tooth prevalence developmental defects of enumel in 9-year-old
children in fuoridated arexs - Fr and non-{huoridated areas (N¥).

Dunedint Hawke’s Bay’? Hawke’s Bay® Southland? Auekland® Auckland
Enamel defects 1981-1982 1982+~ 19850« 20025 1985 20074
F NF F NF__F NF F NF ¥ _NF ¥ _NF
Mouth prevalence
Number of participants 381 53 194 237 260 263 137 183 05 28 310 302
Demarcated opacities 35% i A% 44% 28 2% 37% 369 46% 43% 19.8¢% 201%
Diffuse opacities 28% 16 31% 23% 51 24% 29% 1445 30 4% 29.1%  14.7%
Hypoplasia 126 28%¢ 15% 14% - - 3% 45 13% 4% T1% 9.6%
Any defect 56% 63%  69% 56% - - 52% 48 64% 549 414% 32.3%
Tooth prevalence
Demarcated opacities - - 1% 8% 3% 4% 9% 8% 7% 9% 3.0% 34%
Diffuse opacities - - 1% 5% 19% % RG% 5% 13% 4% [(L0% 5.1%
Iypoplasia - - 2% 20 - 1% 15 1% 1% 1.0% Li%
Any defect - - 22% 1% - - 18% [65 21% 3% 145% 9.3%

Key: 'Suckling et al.. 1985; *de Liefde and Herbison, 1985 & 198%:

“le Listde and Herbison, 1989 "Mackay and Thomson, 2003; *Cutress

et al.. 1985; “Full mouth survey; "Ten index teeth only (WHO); “Teeth dried not wiped: 4Teeth not wiped or dried; “Teeth wiped not driéd.

1985; 1989; Mackay and Thomson, 2005; Suckling and
Pearce, 1984; Suckling et al.,, 1985). Diffuse opacities are
the predominant type of tooth defect found in this study,
a finding also reported in overseas studies (Cochran et al.,
2004; Milsom and Mitropoulos, 1990; Nik-11lissein et al.,
1999). In contrast, all other New Zealand studies reported
that demarcated opacitics were the predominant type of
enamel defect. The mouth and tooth prevalence estimaies
ol enamel defects from previously published New Zealand
studies are summearised in Table S. The current study’s
cstimates for diffuse opacity prevalence fall within the
previously published range, but its estimated prevalence for
demarcated opacities is considerably lower than previously-
published estimates. This apparent shift in enamel defect type
ranking within New Zealand needs further epidemiotogical
confirmation.

The current study also demonstrated a  significant
association between deciduous caries prevalence and
residential fluoridation history status. The severity of dental
caries in children’s teeth (as represented by the mean dmft
score) showed a pattern similar to that scen with caries

prevalence. but it was not observed at surface level (dmfs).
. itl assaciation was fdind between
: : luo it ‘istory and: dental caries fn- the
' permanentdentition.This may be partly because, at 9 years
“ofage oy sormie’ of the permanent teeth are present, angd
differences in caries prevalence and severity with differing
exposuzes to fluoride have yet to become fully apparent,
unlike the situation with older children, whose permanent
toeth have been exposed for longer (Kanagaratnam, 1997).

Morcover. many of the permanent first molars of the children
in the current study had been fissure-sealed.

In this descriptive cpidemiological study, we cmployed
a study design that imvestigated and reported prevalence
bascd on current fluoridation residential status, ralher than
partitionmyg she sample into those with life-long exposure
and cxamining that sub-group only, Although it made
comparisons between our findings and those of other studies
more difficult. we undertook this approach for three related
primary reasons, First, a complete picture ofthe prevalence of
the condition of interest over an easily identifiable population
has. we believe, greater utility for peficy-makers and
health promoters than empirical evidence from incomplete
or mere-difficult-to-identify populations. Moreover, if
famifies” propensity for residential mobility changes over
time. T-en henchmarking prevalence on different population

proportions is likely to be confounded if those who move
have different oral health profiles, behaviours or risk factors
compared to those who stay. Second, subgroup analyses
introduce analytic challenges and can lead to overstated and
misleading findings in both clinical (Lagakos, 2006; Wang
et al., 2007} and observational studies (Vandenbroucke et
al., 2007). Issues of treatment effect heterogeneity and test
multiplicity—and how joint effects and interactions between
risk Factors should be evaluated and reported are debated—
remain unresolved and are gencrally poorly handled by most
authors (Vandenbroucke et al., 2007; Wang et al, 2607).
Third, probability weights for the two-stage cluster design
with stratification adopted here can be readily calculated,
thereby yielding vatid and robust prevalence estimates for
all contributing participants. When residential staivs and
life-long exposure are used to define sub-groups, then haoth
the probability weighting and complex-sample analysis
(accounting for the study design) become considerably more
complex in determining meaningful population prevalence.
However, if the epidemiologic aim differs from detennining
population prevalence, such as identifying important
associations and correlates within a sampte (Kanagaratnam
et al., under review), then categorisations based on exposure
are appropriate.

While this study has many strengibs (including fis
methodological and clinical robustness, sample-frame
coverage that excceds 95% of the 9-year-old population,
large sample size, and sophisticated statistical analysis),
it also has several weaknesses. Overall, 55% of chigible
children participated in this study. Even though many schools
were visited two or three tines, in many cases, children were
either abscnt or invelved in other school activitics on the days
seheduled for examinations. Some children failed to return
the questionnaire even after the second set of forms were
either sent or given to the children by the dental therapists. A
smail number of parents {and, in one case, the child) did not
consent for examination. Should the non-participants have
a different enamel defect or dental caries profile, then our
prevalence estimates will be biased. Moreover, there were
differences in patticipant disttibutions between fluoridated
and non-fluoridated areas by children’s age, SES and
ethnicity characteristics. Unlike the SES differences seen
between participants from fluoridated and non-fluoridated
areas. the ethnjc distribution differences seen are Hkely
due to different ethnic geographical residential preferences
rather than differential systematic patterns of response, As
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thie statlstxcal we;ghts adjusted for the. non- responsc.-within ~

schools (and inchided weights for: the strata), the reported
. prevalence -estimates: accominodated and adjusted for the

'SES -diffefences. Children’s age -was’ centred around 9.5

years: and. coreected Tor. in' all repol ted: statisucal analyses
_ defermining’ prevalence.

Using 2" methodotogzcaly rlgomus deswn, thmough-
clinical examihation, and careful statistical analysis, this -
study’ prO\!xdcs contemporary estimates of-the- pre\'ftlence -
-and-severity of enamel defects and dental caries i 9-yéar- -

_ old children in the Auckland region as a whole, and for
fhoridated ‘anid-non- ftuoridated areas. Muoreaver, a-detatled

description of the distribution of -enamel defects for each -

perrianent - tooth examined within our. largs sample s

provided. Such berzchmaikmg descripiive epideériological -
" information is eritical : fo clinicians, policy-makers and
- health promotcr‘; i undeistanding the popuiatlon rates and
sorrounding fssues within the contemporary environiient

“and to monitor bicad changes within a historical. context.
Armed - with this empirical evidence, informed: poitcles and
‘ 1ecommendatmns ntight be made
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CLINICAL ROOMS AVAILABLE
(East Coast Bays)

Located centeally on Auckland’s sunny east coast bays,
our practice rooms have prominent sireet front appeal,

In an arez of huge residential and commercial
development, you will enjoy excellent market presence,

Welt established podiatrist, sunny spacious reoms
and sea views lelp ensure a pleasant, inleractive
environnient.

Availabie due to redevelopment, these rooms {approx
18sq metres and 12 sq metres) enjoy very competitive
rates and beceme available December 2008.

For exprassions of genuine interest, please contact:
Paul on (09) 478 5589
or paulhames{@woosh.conz
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