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ABSTRACT

Background:

Poororal _healthin children with cardiac conditions can havegative effects on quality of

life anddncreased risk of infective endocarditis. The aim of this study was to invegtigat
caries experience in children with cardiac conditions attending the Royate@tsldHospital,
Melbourne.

Methods:

Medical and dental records of 428 children aged <12 years were examined. Cardiac and other
medical“diagnoses, decayed, missing and filedfaces/teetlwere recorded and analysed.
Childrenreferred forreasons other thararies managemeflRCM) was analysedeparately

to addressonfounding ofeferral reason on caries experience

ResultsssMean ageof overall study populationvas 4.9 (SD2.4) years, caries prevalence
52.1%, mean dfh 3.65 (SD4.8), mean dmfs 6.19SD11.3), enamel defectgprevalence
29.2% Mean age oNRCM group was 4.6 (SD2.4) years, caries prevalence 37.5%, mean
dmft 2.37(SD4.2), mean dmfs 4.22SD9.4), enamel defects prevalence 23.09ntreated
carious”lesionaccounted f0B89.9% of caries experienc€aries experience/as associated

with low socieeconomic status, absence of comorbidity andmel defect presence
Conclusions®High disease levelsvere observed. Age, socieconomic statusand enamel
defects were associated with caries experience, not severity of cardiac diagnoses. Early
referral for dental care and improved access should be facilitated.
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AVSD = Atrioventricular septal defect

Cl = 95% confidencenterval

DDE = Developmental defects of enamel

dmft/DMFT = decayed, missing (due to caries), filled teeth (upper case denotes permanent
teeth, lower case denotes primary teeth)

dmfs/DMES,= decayedhnissing (due to caries), filled surfaces (upper case denotes permanent
teeth, lower case denotes primary teeth)

DoD,= Bepartment of Dentistry

ICDAS Il = International Caries Detection and Assessment System |l

IRSD =dndex,of Relative SociBconomic Disadvantage

MACPAS,=.Major aortepulmonary collateral arteries

NRCM = Subset of children not referred for caries management

OR = Odds ratio

RCH = The Rayal Children’s Hospital of Melbourne

SD = Standard deviation

SEIFA = SocieEconomic Indexes for Areas

SES = Socieeconomic status

VSD = Ventricular septal defect

WHO = World Health Organisation

INTRODUCTION

Despitesdeclining prevalence in the last 30 yedestal cariegpersists a®ne of the most
prevalentchronic conditions affecting Austratiachildren™? Untreated dental cariesan
result in pain and discomfditiat camegativelyimpact a child’gquality of life with difficulty
chewing,gainingweight fromadequate nutritiqrgrowth, and sleepThe impact of poor oral
healthmay exacerbate other health problems for children with cardiac conditions including
low weight gain and difficulty with eating,in addition toincreasingthe risk of developing
infective endocarditi$?

Children with caréhc conditions indeveloped countries such as the Netherlands,
Sweden, Norway, bited Kingdom Australia and United States of America have been
reported t@ havegreatercaries experiencéhan healthy matched contrpthat manifests as
larger decayed missing and filled indices with significantly more untreated, Gdi/aaous
lesionsin both primary and permanent teéth Additionally there are reports of difficultly
accessing adequatkentalcare within the wider community and children that have received

care have teeth extracted rather than restr&d™
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Little is known about thecontemporarycaries experience and related factors in
Australian childrerwith cardiac conditionsOnly two reportshave beempublished sincehe
indexation of Medline in 1966, a descriptive study of children at the Royal Children’s
Hospital, Melbourne (RCH) in the 1976sand acasecontrolled study of a sample of
Queensland childreneferred to a tertiary care faciligublished in 1992.Children with
acyanoticsand cyanoticardiacconditions in the Victorian study were reported as having
significantly greaterdecayed, missing and filled teeth (dmft and DNIFidices than healthy
childreni®In.the Queenslandtudy, despite a similar homenvironmentcardiacchildren had
a similar,prevalence of cavitated carious lesidnst, almost double the number of affected
teeth than their siblingsand a significantly greaterprevalence of developmental enamel
defects’

The nedical managemerior childrenwith cardiac diagnoses, particularlyneplex
cardiac conditionshas improved markedly since the last published Australian stag the
population of children with cardiac conditions has changid an increased complexity of
cardiacconditions'® Given the paucity oturrentinformation on the caries experience of
Australian children with cardiac conditions and anecdotal reports of poor oral health
necessitating _cancellation of cardiac surgeay understanding of the curreraries
experience ofithese children is needed.

The aim of this study was tpevaluate the caries experience of children with cardiac
conditionsyattending the Royal Children’s Hospital of Melboub@partment ofDentistry

(RCH_DoeD); andii) the factors associated with the caries experience in these children.

METHQDS
Ethical approval was obtained from The Royal Children’s Hospital Human Research Ethi
Committee (DAF #DA00&01501). A crosssectional retrospective audit of the caries
experience of allchildren diagnosed with a cardiac condition attending the R@B® D
between July 2007 and February 2016 was undertaken.

Australiaborn children diagnosed with a cardiac condition who attended the RCH
DoD were identified by searchirthe compulsory healthandition and medical history fields
of the electronic patient management database software (Tit&niuBpark Dental
Technology, Auckland, New Zealand). Dental and medical records of the subjects were
examined to assess cardiac diagnoses and eligibility for inclusion. Children edttfiemed
cardiac diagnosis who were referred and presented to the Deparduring the specified
time period were included. Children were excluded if they hathealical condition
misclassified as a cardiac condition (i.e. haemolytic anaemia, pulmonary hgferten
secondary to respiratory disease, hypertens@mondaryto renal disease), an innocent heart

murmur without confirmed structural defectdtended for initial examination prior to the
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specified time periodpr where cardiac diagnosis could not be confirmed through either
dental or medical records. Where datar&nat readily available or verifiablechildren were
excluded from the analysis. A cohort of children existed who had a record of attendance pr
to the inclusion of the electronic dental record in 2007. For this ¢adwmuicing the original
dental ehart waattempted, however, it wasot possible and children who had a first visit

prior to July=2007 were excluded.

Data.collected

Data collected included gender, dafebirth, Australian postcode, date of first examination
in the DoD, "fage at firstexamination, cardiac diagnosis, comorbicgtiosis,and referral
reason Secieeconomic statuUSES)was estimated basexh postcode using quintiles die
Index of Relative Socieconomic Disadvantage (IRSD) from the SeEionomic Indexes
for Areas (SEIFA) from the Mstralian Bureau of Statistié$The IRSD and SEIFA accounts
for multiple factors that influenc8ESincluding education, employment, income, housing,
health @d geographic isolatiot?

Dental charts from the first visit were examined and data collected on type of
dentition, teeth and surfaces affected dgvancedcarious lesiongds¢/D3ze: chated as
“cavitated orlCDAS Il Codes3-6) andearly lesionqd; »/D;.,: uncavitated carious lesions
charted as “demineralised” ®€DAS Il Codesl, 2, restoed teeth, and teeth missing or
extractedudue talental cariesDecayed missing and filled indice$or primary (dmf) and
permanent(DMF) teeth were calculatedas a sum of the number of teeth andfames
involved. Extracted teeth were counted as three surfaces as per WHO .YrifEna
Significant Caries Indices (SiC) were calculated as the mean decayed, missing atekfitied
indices from the third of the population with the highest rardechyed, missing and filled
indices'® Enamel defects affecting teeth and surfaces on pdthary and permanent teeth
were recorded as charted in the dental record as present/absent and the type of defect as
hypoplasia, hypomineralisationpr hypoplasia and hypomineralisationfreatment of
advanced carious lesiorreceivedprior to presentation was determined by Heparate
decayedmissing and filled portions of the;gmft/D; sMFT. Prior treatment of earlgarious

lesions could not be determined.

Grouping of heart conditions
Heart conditions were categorised into the following gro(ifable 1): simple acyanoatic,
simple cyanotic, complex (acyanotmr cyanotig, acquired €.g. pulmonary hypertension,

myocarditis, cardiomyopathy rheumatic heart disease and other acquired heart disease)

This article is protected by copyright. All rights reserved



Comorbid diagnoses were recorded according to primary diagnosis and stratifiedyfsisana

asa noncardiaccomorbidity present or cardiac diagnosis only (absent).

Confounding factors
The effects ofmon-cardiaccomorbidity and referral fodental caries were investigated as
confounding,factorsAs the RCH DoD provides not only primary care for children with
complex.medical conditions but also tertiary ¢diaa were stratified to account for the effect
of cenfeunding of caries experience for children referspdcifically for management of
dental caies. Children referredto the RCH DoDfor reasons other tinacaries management
(NRCM)ymincluding assessment prior to cardiac surgery, routine dental care, dautaa tr
and parentrequestere identified and analysewllectively, separate¢o the children referred
for caries management

A“small number of children in the sample residedoiher Australian states and
territories Children residing in towns in New South Wales or South Austifadiabordered
Victoria were considered dahe equivalent of their Victorian counterparts if lachiwithin
25km of the Victorian border (i.e. Albwiywodonga). The remainder (n=13) were assessed
separately however included in the final analyses, as there was no significant difference in

caries experience or mean age of presentation to the Victorldrechi

Data analysis

Data_werecollected and stored in a secured database andedgfied prior to statistical
analysis using IBM SPSS Statistitmr Windows (Version 24.Q IBM Corp., NY, USA.
Descriptive statistics were used to investigd@amographic data and outcome variables
including caries prevalence, caries sevedhd presence of enamel defeddssociations
between caries experience apatential risk factors contributing to caries experience were
explored and evaluatedUnivariateanalyses of the associations between caries prevalence
(d1.smftID1.sMFT>0) and independent variables were exploosihg i squard analysis.
Assessment of Gaussian normality of thstribution of dmft/DMFT scores wasindertaken
using Q-Q normality plots and the Shapiilk test @=0.05). Univariate analyses of
independent variables and caries severity wandertaken using neparametric Mann
Whitney U_and Kruskal Walligests Multivariate analysis of the association of carie
prevalence and independent variables was explored using a stepwise logistic regression
analysis. Independent variables identified during univariate analyses with a ateoder
association (p&.20) with caries prevalence were included in the model construction with the
presence/absence of cariegsduft/D; sMFT>0 = 1) established as the outcome variabte

threshold for statistical significance was sqb &t0.05.
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RESULTS
A total of 776 children with a diagnosis of congenital or acquired heart disease attended the
RCH DoD between July 2007 and February 2016. Of these chjl@48wereexcluded: 337
had had incomplete dental or medical records, and 11 did not have a cardiac diagnosis
verifiedgby their medical record. A total of 428 children had complete medical andl den
records with,249 males and 179 femdleg.1).

The mean age at first visit to theoD was 49 years(SD 2.4;range 04 —123).
Threg to.five.years (32.5%) was theost frequent age that children were referred to and
examined in the BD. Onein-four children (25.5%)werereferred and examined before their
third birthdayywith three(0.7%) children referred and examined by their first birthdagr
the NRCM,the mearage at first visit wad.7 years (SD 2.4range0.4—11.5. Most children
in both/the oaverall population and tiRCM subset group (299 and 212 respectively)
presented in the primary dentitisstage of developmenwith less than oné-three of
children presenting in the mixed dentitigtagewith both primary and permanent teeth

(overall populatiorr 129 children; subset84 children).

Medical diagnoses

A spectrum of cardiac diagnosegas observed in the study populatiofrom
relatively simple cardiac defects requog minimal intervention through to complex
conditionsyrequiring transplantation or palliation. More than half of the children were
diagnosed with a simple acyanotic cardiac condition (59.7%) wit atrventricular septal
defects the most frequent diagnoses, accounting for 29.7% of all cardiacsgisgBmen-
six children (17%) had a complex cyanotic cardiac condition, e.g. hypoplastibelait
syndrome, considered the most complex diagnoses at riskfaiftive endocarditis and
carrying the greatest anaesthetic risk.

Just under half (49.3%) of the children had a comorbid condition identified in their
medical record. The most common condition was Trisomy 21 accounting for 29.4% of
children, with .a comorbidcondition, followed by neurodevelopmental disorders such as
cerebral palsy or epilepsy, and velardiofacial syndrome/22.11q deletion syndrome,
accounting for 15.2% and 9.5% of the cohort, respectively. Significantly more children w
simple acyanoticor simple cyanotic conditions had a comorbid diagnosis compared to

children with complex cardiac diagnosd@sljle 1,p <0.0001).

Caries experience: prevalence and severity
Caries dataf both the overall population and subset group are presented in Tables 2
and 3. The total carigerevalenceof the overall cardiac population studied was 52.1%, with

cavitated canus lesionsnvolving dentine on either primary or permanent teeth in 4607%
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children. In theNRCM groupof children referred for reasons other than caries management
the carieprevalencavas 37.5% witlcavitated cadus lesionsnto dentine on either primary
or permanent teeth in 30.4% of children.

Caries experience in primary teeth increased with age of presentation for chldren i
the primary dentitionstage of developmerthen decreased after agey8arsas children
presentedsin,the mixed dentitigtage of development. In both the ovesilldy population
and NRCM group the prevalence of caries affecting primary teeth was lowest in children
who presented prior to their second birthday (overall 13MR€EM group9.1%), increasing
by age Syears(overall 65.4%NRCM group50.0%), peaking at agey@ars(overall 77.8%;
subset 57.1%) and decreasimgchildren aged 9-12 years (overall 330%; subset 23:1
27.8%) with.theexfoliationof primary teeth in the late mixed dentition. The caries experience
in primary teeth of the overall population was accamed by an increase in caus lesions
in permanent teeth from agey@arsonwards (overall 17:-B1.8%). However, this was not
observed in theN\RCM group where carious lesions in permanent tedtbcted only five
children

Carious lesion severity of the study population, expressed through
decayed/missing/filled teeth or surface indices and the SiC index, is presentetésZlrabd
3. The /mean number of tooth surfaces affected was twice the number of teeth affected
implying multiple surfaces imlved for both the overall andRCM populations. Among
children“affected by cariethe burden of disease was high with a meagmtit of 7.44 SD
4.8) forthe overall study populatioand 6.24 $D 4.6) for childrenin the NRCM group and
mean demfs indiees of 14.88 $D 13.8) and 11.369D 12.5) respectively. Caries in the
permanent dentition ithe study population was uncommon with no child examipednger
than age 8yearsdiagnosed with carious lesioms their permanent teeth and mean DMFT
after 8yearsof-age of <1.0 Early carious lesions accounted for 18.9% and 24.3% of the
decayed portion of the;@mft indices for the overall anNRCM populations 12.0% of the
decayed portion of the RMFT and D;sMFT indices in the overall population, however, no

early carious lesionserecharted in the NRCM group.

Untreated carious lesions

Carious lesion both primary and permanent teeth in children in both the overall population
and [subset ere predominantly untreateds demonstrat by the decayegbroportion
(percentage dt/DTdf the dmft/DMFT indices (Tables 2, 3Laries experience in children
who presented younger than three years of age was exclusiiebatedwith no filled or
missing teeth. After three years of age the/ds.smft ratio decreasedrom greater than 80%
before age 10 to 62.6% overall by-1P yearsof-age. Similar experience with untreated

carious lesions was observed in permanent teeth with advanced carious ksiarhild
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level, 4% of children overall with advancedrizes experience (@mft>0 or D; MFT>0) had

no untreated carious teeth.

Enamel Defects

The prevalenece of developmental defects of ena@BE] in either primary or permanent
teeth was=29.2% onein-four (24.8%) of children in the primary dentitioatage of
developmentad DDE charted at their first examination. For children in thedndentition
stage, of.developmen?0.2% had DDE in at least one permanent tooth, 5.4% had DDE in
both primary and permanent teeth and 9.3% had DDE affecting primetty beit not
permanent teeth. A total of 394 primary teeth and 87 permanent teeth had a DiH. char
The most.common permanent tooth affected was thepBrshanentnolar(71.3%, followed

by the imaxillary permanent central incisor tooth (16.1%). Thet rfreguently affected
primary tooth was the second molar (45.4%) followed by the first primary f&88%). No
permanent teeth had hypoplastic enamel defects charted, however, there was a hypoplastic
component charted for 17.3% primary teeth with DDE. gdrmanent tooth DDE were
hypomineralised, with 32.3% of affected molars also presenting adtlanced carious
lesions (). Of the primary teeth charted with hypomineralised DBE.0% also had
carious lesions; including 41.9% of affected second primary molars and 31.9% ofdaffecte
first primary molarquntabulated)There was no significant association of DDE in primary or

permanentteeth with cardiac diagnosis severity (P>0.05).

Associations of caries experience with gender, so@gonomic status, cardiac diagnosis,
other comorbid diagnoses and enamel defects.

The association of caries experience with gender, SES, cardiac diagnosis, presence of
comorhid conditions and enamel defs are presented in Table$.4Caries experience was
associated significantlyith ageat presentationSES,the absence of comorbid diagnoses
(non-cardiac) and enamel defects but wast associated with gender dype of cardiac
diagnosis Most differences observed in cardistributionwere limited to overall prevalence
and prevalence and severity of caries experience within primary teeth, with only the@resen
of enamel defects associated with permanent caries experience.

Children residing in postcodeareaswith the lowest SES ranking had a significantly
greater burden of caries experience, both prevalence and severity, than other ahildites
disparity increased as SHS&creasedn both univariate and multivariate analyses.Iien
residing in locations with an IRSD quintile 1 ranking (greatest disadvantagel.géold
greater odds of presenting with @arslesionsthan children in quintile 2, increasing to 3.9
fold greater odds than children with the least disadvantagaiinilg 5. Within theNRCM

group the disparity was even more apparetith children residing in locations in quintile 1
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having 2.4fold greater odds of presenting with cars lesionghan children in quintile 2 and
these odds increased to 6.7x greateermvbompared with children in quintile 5. This disparity

in diseasgrevalence with SES was also evident with the severity of caries burden in the most
disadvantaged children who hatinost twice theaumber of teeth and surfaces affectiean
childremywiththe least disadvantage (P<0.05).

There, was a strong association between caries experience in both primary and
permanent teeth and the presenc®DbiE. Children withDDE had more than 1:8ld the
prevalencef.caries experience of children who were charted withouddly with a similar
increase,in mean number of affected teeth and tooth surfacesasEbisatiorwas observed
in children beth in the overall population and subset group and a child Didta had
significantly.increased odds of presenting with @asi lesiongOverall: OR 3.60, 95%CI
2.205.88, p<0.0001NRCM subset2.79, 95%Cl 1.515.18, P=0.0001).

The 'presence of a comorbid diagnosis was associated with decreased caries
experience inyboth the overall ahdRCM groups. These children presented for examination
at a significantly earlier age. When adjusted for age presentation comorbidity was
associated with significantly decreased prevalence and severity of caries experience between
4-9 yeas (p<0.05).

Older Jage at presentation was associated with increased caries prevalence and
severity as described earlier. Multivariate analysis revealed that for eachatgear child
presentedfor_initial consultationcompared to children who presented prior to their first
birthday=the odds of presenting with caries experience increhgeild; i.e. a child
presenting aage 5 had 4:%old increased oddét.7-fold in the NRCM group) of presenting

with caries than ahild who presented before their first birthday.

DISCUSSION
This is the first Australian study in almost 30 years to examine the caries experience of
children with cardiac conditions. It is disturbing that desihiesbbvious benefitef good oral
health a large.proportion ofhese childrerpresented with substantial caries experietheg
was largelyuntreated. Close to half of all children in the study population and almost one
third of children in theNRCM subset had experienced advanced dental caffesting
multiple teethsand surfaces. There was little difference in the caries experience between the
‘cardiac’ children inthe presenstudy and those reported in the previous Australianiegud
despite a de€rease in the overall caries experience tfafias children’ % ¢

The caries experience of the population examined at RCH was similar to children
described in contemporary reports from similar populations and centmher developed
nationswhere children with cardiac conditions had substantial burden of disewstly

untreated” '* 1 °Comparison ofthe caries experience of the pressmidy population with
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children in the wider Victorian community was difficult due to the lack ofeasible
contemporary data in Victoria and the inherent limitations of the pigulastudied.
However, despite these limitations, the capesvalenceappears to be consideralitigher
than the findings of a recent study of Victorian-potoolers of 36.4% (@mft>0)** but
similar gto the prevalencef advanced cariegdssmft>0; 43.6%) reportedin general
populationmdata in children from New SoutiWales, an Australiarstate with similar
populationsize* The severity of caries experienog5-yearold children inboth the overall
populationandthe NRCMgroupwasconsiderably greater than the dreftoresin Victorian
preschoelers(d;.smft: 0.94 (SD 1.71)), 5yearold children from NSW(ds.¢mft: 1.53, 95%
Cl: 1.364.70), and 5yearold Australian children (gsmft: 1.82; SiC: 9.78) * Caries
experienee, in the permanent dentition \asg, with few children in the subségavingcarious
lesionsin’ their, permanent teeth and the overall experieamwraparablewith the Australian
mean DMFT*or 810 year old children (0.3@.60)."

Traditionally, e motivationfor good oral health in children with cardiac conditions
hasbeen forthe prevention ofinfective endocarditisinfection of thelining of the heart that
carries 'significant morbity and mortality”* Whilst theoverallrisk for infective endocarditis
in children is low the presence of chronic, untreated dental disease has been implicated as
significant aetiological factdand negativelympacts oral healthelated qualityof-life for an
already vulnerale populatiort® It was alarming that such a large proportion of childrethén
presenstudy had active, advanced untreatedoteriesions considerablhgreaterthan that of
healthy-Atstraliarchildren™ ?* The vast majority(96%) of children with advanced caries
experience presented with untreated disease and qveeadtoportionof treated lesions/as
disturbingly low.As the RCH DoD is a tertiary referral centilge need for treatment may be
skewed to the more sevecaries experience, howeyéhe proportionof untreated caous
lesionsin the NRCM subsetwvas similar to theverall studypopulation.The large proportion
of children with no history of operative treatment of advanced dental caries subgestsen
“asymptomatic” children have difficulty accessing or attaining adequate and timely ora
healthcareor that oral health may not be perceiasla priorityin the context othe child’s
health status

Children whoaccessedperative treatment for advanced dental caries prior to referral
and presentation predominantly received extractions rather than restorations wbes car
lesions involved primary teeth. There may be several explanations for this includielgyi)
in access to adequate dental healthcare resulting in children presenting with nzoreeddv
diseasg?2) pulpal involvement and a treatment philosophy to extract rather than provide pulp
therapy astatedby treatment guideline8) an aggressive approach to minimise the need for

future surgical interventiofi** The predilection for extraction rather than restoration has

This article is protected by copyright. All rights reserved



been observed in other cardiac populations and reflects treatment oéisedday children
with medicalcomplexity or special healthcare neéds® '* 2

Early establishment of a dental rhg similar to a medical homeo provide
education and preventive treatment has been advocated by key paad@tiental bodie®
facilitate the identificationof at risk behaviours and childresand provide education and
preventivesteatment$* 2" 22 Given the effect of age on caries experience it would be prudent
to recommend that all children with cardiac conditions have a first visit to a dentibe
recommendedge of12 months. The mean age of presentation tétbel DoD wasalmost 5
years in, both the overall and subset populations and delayed age of presentation was
associated with increasedk of presenting with caries and with increased caries expsrie
Only three.children in the study were referred and examined twelve monthsf-age
however this unfortunately is not dissimilar to the experience of children in the wider
Australiaf” cdBmmunity where earlyental visits before two yearsf-age are rat& Whilst
there was no measurement of whether children had a dentadrigsito referralthe high rate
of untreated disease suggests that an early visit was unlikely.

The high frequency of children ithe presenstudy population charted as being
affected by DDE may explain some of the caries experience obsérvegh prewalence of
DDE has been reportgareviouslyin cardiac children compared with healthy contrfas
both primary and permanent tedttat has been speculated to be the consequence of early
hospitalisation in infanc§ ® **'® The prevalence of DDE observed in our study population
was comparable with the prevalence of DDBpiimary teeth ohealthy Australiarchildren
residing in Queensladt and similar to the reported prevalenad molar incisor

hypomineralisation in Western Australian childr@2%)*

and DDE in permanent teeth of
Queensland childreff.Whilst the prevalence is comparable with healthy children it remained
as a risk factor for caries experiengehe study population with strong association between
DDE and caries experience in primary and permanent teeth was observed similar to the
observations of an association reported in other sti#i&s* In addition to the prevalence
being comparable it was surprising that there was no apparent association between the
prevalence of DDE in primary or permanent dentition and cardiac diagnosis seltasity.
possible that the true prevalence of DDE may Haeanunderestimated due to limitations in
data collection and recording of DDE with concomitant aigsilesions as only a carious
lesion at the time of examination.

Surprisingly, unlike the previous study undertakerthat RCH DoDthere were no
significant differences in caries experierasgsociatedvith the severity of cardiac diagnosis
but the existence of concomitant disease or comorbidity was associated with decreased caries
experienceé? This could be attributed to the age referral, as children with comorbidity,

despite the simptecardiac diagnoses, were referred and examined significamilygerthan
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children with only cardiac diagnosesThe medical complexity of the children with
comorbidity meanshat referral may be &itated directly atan earlier stage or as a planned
part of a complex care plaather than in amd hoc nature The medical complexity of the
population combined with the severity of caries experience maypalsly explain thehigh
proportion of untreated caries observed in our population and the laekeofeceived prior
to referralskreatment of advanced carious lesiongoung children often necessitates the use
of general anaesthesia that may have beamraindicated outsida tertiary paéiatric
hospital.settindor this medically complex population

As_this was a retrospective audit there were several limitabbrise datesset and
interpretatiomin particular multiple cliniciangxamined and charted the caries experience
However,@spite multiple examinerthe RCH DoDhas an ordered examination protocol and
electronic infarmation recordinghere most clinicians diagnose and record caries activity
using departmental guidelines, adlthical findings that were completed byjunior trainees
were verified by supervisingconsultantdentists. The transition from paper to electronic
records for both the RCH and DoD meant a large number of children had incompleds, recor
were excluded from analysis and potentially missed during theadstaearchDespite this,
it is one of the largest datasets examining the caries experience of children with heart
conditions/Whilst the recording of enamel defects in this study was donesubpective
manner without the use of a standardised intieare is a stronglinical research focus on
enamel“defects within both the RCH DoD and its partner the Melbourne Dental School (The
University'of Melbourne) Consequentiythere idikely to bevalidity in the chartingof DDE,
however these results sht be viewed cautiouslyn the absence oferified examiner
traininggandcalibration. Additionally, as theRCH DoD is a tertiary centre for paediatric
dental managementhilst thedata may not be representative of the caries experience of the
wider cardiagopulationit is probably accurate for patients with complex cardiac conditions

The presentstudy has identifiecthe need for future research investigatihg caries
experiencdn the widerpaediatriccardiac population anthe complexrelationshipbetween
cardiacdiagnosis anccare and oral healtdeterminantsGiven the high rate of untreated
carious lesionsjssues surroundingccess to carearticularly the facilitators and barriers
from both parental and healthcare provider perspectives should be explarethborative
approachto research and managementrbgdical, dental and other healthcare profesdson

is necessarto reduce this burden ofal disease within this vulnerabmpulation.

CONCLUSION
Children with cardiac conditions attending the RCH DoD had aehigharies experience
compared with the general paediatric populatiaith most lesions untreatedDelayed

presentatiorwas associated with greater caries experiefioe.high prevalence of untreated
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carious lesions, minimatiental treatment received prior to presentation and late age of
referral suggests thdetter accesfor timely, appropriategpreventive and operativeare is

needed.
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Table 1;;Categorisaion of primary cardiac diagnoses

Category Cardiac condition Cardiac Children with
diagnosis comorbidity
only i.e. additional
non-cardiac
medical
diagnosis

N ) N (%)

Simple Atrial septal defect (ASD) 104 (40.9) 150 (59.1)

acyanotic Ventricular'septal defect (VSD)

N=254 Atrioventricular septal defect (AVSD)

Patent ductus arteriosus

Coarctation of the aorta

Pulmonary stenosis
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Aortic stenosis
Supraventricular tachycardia
Electrophysiology diagnoses (e.g. atrial fibrillation)

Simple Tetralogy of Fallot 38 (62.3) 23 (37.7)
cyanotic Transposition of'the greater arteries/vessels
N= 61 Pulmonary atresia with VSD without pulmonary stenosis or

MACPAS

Truncusrarteriosus

Complex Congenitally corrected transposition of the greater 61 (74.4) 21 (25.6)
(acyanotic arteries/vessels (acyanotic)

and Shone’s complex (acyanotic)

cyanotic) Hypoplastic left heart syndrome (cyanotic)

N=82 Hypoplastiesright heart syndrome (cyanotic)

Single ventricle anatomy (cyanotic)

Double,inlet left ventricle (cyanotic)

Double inlet right ventricle (cyanotic)

Double outlet'left ventricle (cyanotic)

Double outletright ventricle (cyanotic)

Tricuspid atresia (cyanotic)

Pulmonary atresia with VSD & MACPAS (cyanotic)
Aotrtic'atresia (cyanotic)

Acquired Cardiomyopathy 14 (45.2) 17 (54.8)
N=31 Pulmonary.hypertension
Myocarditis

Kawasaki disease
Rheumatic heart disease

MACPAS - Major aorto-pulmonary collateral arteries
Note: Where multiple cardiac diagnoses co-exist the most severe structural defect was considered
diagnosis'was used for categorisation.
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Table 2. Mean carieexperience in primary and permanent teeth in overall study population and subset group

Overall Subset
Tooth level Surface level Tooth level Surface level
Caries-indices All
Children
children All Children All Children All Children
with caries
N= 428 N=221 children with caries children with caries children with caries
Mean (SD) B

di.emf 3.65 (4.9) 7.44(48) 7.14(11.9) 14.88(13.8) 2.34(41) 6.24(46) 4.26(9.4) 11.36(12.5)
< ds.emf 2.97 (4.4) 6.36 (4.4) 6.19(11.3) 13.24(13.5) 1.82(3.7) 4.86(4.6) 3.59(8.9) 9.57(12.5)
?2) dis 3.34 (4.6) 6.77 (4.6) 6.39(11.1) 13.28(13.1) 2.10(3.8) 561(4.4) 3.49(79) 9.30(10.7)
>
g dss 2.71(41) 579 (4.3) 5.44(10.5) 11.64(12.8) 159 (3.3) 4.23(43) 2.81(7,4) 7.50(10.5)
&..om 0.09 (0.6) 0.18 (0.8) 0.43 (2.8) 0.93 (4.0) 0.09 (0.6) 0.25(1.0) 0.47 (3.2 1.26 (5.2)

f 0.18 (0.8) 0.38 (1.2) 0.32 (1.6) 0.67 (2.3) 0.14(0.8) 0.38(1.2) 0.30(1.8) 0.80 (2.8)

D1sMF 0.30 (0.8) 0.50 (1.0) 0.57 (1.4) 0.94 (1.7) 0.11(0.5) 0.26(0.8) 0.26 (1.1) 0.63 (1.6)
% D3 sMF 0.28 (0.8) 0.46 (0.9) 0.51 (1.3) 0.85 (1.6) 0.11(0.5) 0.26(0.8) 0.19(0.8) 0.46 (1.3)
= Dis 0.25(0.7) 0.41(0.9) 045(1.2) 0.74(1.4) 0.08 (0.4) 0.20(0.4) 0.20(0.9)  0.49(1.4)
% Dss 0.22 (0.7) 0.37 (0.8) 0.40 (1.1) 0.65 (1.3) 0.08 (0.4) 0.20(0.4) 0.12(0.6) 0.29 (0.9)
qg, M 0 0 0 0 0 0 0 0
o

F 0.05 (0.4) 0.09 (0.5) 0.12(0.7) 0.19 (0.9) 0.02(0.2) 0.06(0.2) 0.02(0.3) 0.17 (0.9)

Table 3. Caries experience in primary and permanent teeth by ag®verall and subset populations)
SiC di. SiC ds. D;. Ds SiC SiC
d1,5mﬁﬁ>0 dgrsmft>0 d1,5mft da,smﬂ D15MFT DgeMFT
Age N % d3 sMft smft Mean Age N sMFT>0 sMFT>0 %D3 D, sMFT D3 sMFT
N (%) N (%) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Mean (SD) (SD) N (%) N (%) Mean (SD)  Mean (SD)
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o 2 37 5(13.5) 5(13.5) 0.81(2.2) 0.73 (2.0) 100  2.31(3.3) 2.08 (2.9) - - - - - - - - -
3 3 72 26 (36.1) 17 (23.6) 256(4.4) 1.85(3.8) 100 6.46(5.2) 5.54(4.8) - - - - - - - - -
N (%) Mean age in  Primary or permanent teeth N (%) In primary teeth N (%) Mixed dent In permanent teeth N (%)

T4 58 24°(41.4) 3 (39.7) 359 (5.7) 298(5.00 96.0 9.95(5.4) 8.45 (5.1) - - - - - - - - -

5 81 53 (65.4) 8 (59.3) 5.10(5.5) 4.37(5.2) 975 1152(3.7) 10.70(3.7) - - - - - - - - -

6 56 381(67.9) 33 (58.9) 557 (5.5) 4.34(46) 906 11.37(3.2) 9.84(2.6) 6 19 0 0 - 0

7 49 31.(63.3) 8 (57.1) 4.16 (4.5) 3.53(4.3) 822 9.29(3.0) 8.59 (3.1) 7 35 0 0 - 0
8 27 21 (77.8) 9(70.4) 459 (4.0) 3.44(3.6) 808 9.33(2.3) 8.00 (1.7) 8 27 7 (31.8) 6 (28.6) 0.41 (0.8) 0.33(0.7) 80.5 0.56(1.0) 0.33 (0.7)
9 18 6\(33.3) 6 (33.3) 1.33 (3.5) 1.11(22) 80.2 4.00(2.9) 3.33(2.7) 9 18 4(18.2) 4(18.2) 0.50 (1.1) 0.50(1.1) 56.0 1.17(1.6) 1.17 (1.6)
10-12 30 12 (40.0) 12 (40.0) 2.17 (3.6) 1.87(3.3) 626 6.30(3.7) 5.40 (3.7) 10-12 30 1(17.8) 11 (17.8) 0.63 (1.1) 0.60 (1.1) 88.3 0.90(1.3) 0.80 (1.2)
Total 428 216 (5015) 191 (44.6) 3.65(4.9) 297(44) 912 966(3.8) 7.96(42) Total 129 22(17.1) 22(17.1) 0.30(0.8) 0.28(0.8) 786 0.37(0.8) 0.29 (0.7)

<2 33 3(9.1) 3(9.1) 0.64 (2.1) 0.55 (1.8) 100 1.91 (3.5) 1.64 (2.9) - - - - - - - - -

3 54 14 (25.9) (11 1) 1.26 (3.0) 0.74 (2.5) 100 3.78 (4.3) 2.22 (3.9) - - - - - - - - -

4 43 13:(30:2) 2(27.9) 2.63(4.9) 2.05(42) 941 753(5.7) 5.87 (5.4) - - - - - - - - -

5 48 24450.0) 20 (41.7) 3.42(49) 3.04(48) 987 9.25(4.2) 8.56 (4.8) - - - - - - - - -

§ 6 37 20 (541 15 (40.5) 384 (5.1) 284(44) 799 9.85(4.1) 7.38 (4.8) 6 14 0 -
§ 7 36 20 (55.6) 17 (47.2) 3.31(4.00 261(36) 713 8.17(2.8) 6.75 (3.4) 7 25 0 -

8 14 8(57.1) 8 (57.1) 2.71 (4.4) 1.93(3.2) 59.1 6.80(5.4) 4.80 (4.1) 8 14 1(7.1) 1(7.1) 0.07 (0.3) 0.07 (0.3) 100  0.20 (0.4) 0.20 (0.4)
9 13 31(23.1) 3(23.1) 1.08 (2.4) 1.00(24) 770 2.80(3.3) 2.60 (3.4) 9 13 2 (15.4) 2 (15.4) 0.23 (0.6) 0.23 (0.6) 100  0.60 (0.9) 0.60 (0.9)
10-12 18 5 (27.8) 5(27.9) 0.78 (1.7) 0.50 (1.0) 88.0 2.33(2.3) 1.50 (1.4) 10-12 18 2(11.1) 2(11.1) 0.28 (1.0) 0.28(1.0) 60.7 0.67(1.6) 0.67 (1.6)
Total 296 110 (37.2) 89 (30.1) 2.34(4.1) 182(3.7) 874 6.32(5.0) 5.38(4.6) Total 84 5 (6.0) 5 (6.0) 0.11 (0.5) 0.11(0.5) 72,7 0.27(0.8) 0.27 (0.8)

Table 4. Association of caries prevalence with gender, sog@conomic status, cardiac diagnosis, comorbidity and present of enamel defects i@

population and subset group
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D(1_

d@.emft>0 + d@z.emft>0 + d@.eymft>0 d3.6mft>0 D (3.6 MFT>0
Do MFT>0 D MFT>0 N (%) N (%) sMFT>0 N (%)
N (%)
Overall 428 4.9 (2.4) 223 (52.1) 200 (46.7) 216 (50.5) 191 (44.6) 129 22 (17.1) 21 (16.3)
Gender NS NS NS NS NS NS NS
Male 249 (58.2) 4.8 (2.3) 133 (53.4) 120 (48.2) 128 (51.4) 114 (45.8) 72 (55.8) 15 (20.8) 15 (20.8)
Female 179 (41.8) 4.9 (2.4) 90 (50.3) 80 (44.7) 88 (49.2) 77 (43.0) 57 (44.2) 7 (12.3) 6 (10.5)
IRSD Quintiles NS P=0.010 P=0.019 P=0.003 P=0.004 NS NS
1 (highest disadvantage) 72 (16.8) 4.9(2.2) 50 (69.4) 44 (61.1) 50 (69.4) 44 (61.1) 16 (12.4) 2(12.5) 2(12.5)
2 82 (19.2) 4.8 (2.4) 43 (52.4) 35 (42.7) 42 (51.2) 34 (41.5) 24 (18.6) 2(8.3) 2(8.3)
3 110 (25.7) 4.7 (2.3) 58 (52.7) 57 (51.8) 56 (50.9) 55 (50.0) 31 (24.0) 6 (19.4) 5(16.1)
4 88 (20.6) 5.1 (2.4) 40 (45.5) 36 (40.9) 36 (40.9) 30 (34.1) 31 (24.0) 10 (32.3) 10 (32.3)
5 76 (17.8) 4.9 (2.5) 32 (42.1) 28 (36.8) 32 (42.1) 28 (36.8) 27 (20.9) 2(7.4) 2(7.4)
Cardiac condition NS NS NS NS NS NS NS
Simple acyanotic 254 (59.3) 4.9(2.3) 123 (48.4) 112 (44.1) 120 (47.2) 107 (42.1) 80 (62.0) 13 (16.3) 12 (15.0)
Simple cyanotic 61 (14.3) 4.6 (2.3) 39 (63.9) 31 (50.8) 37 (60.7) 29 (47.5) 15 (11.6) 4 (26.7) 4 (26.7)
Complex 82 (19.2) 4.8(2.2) 45 (54.9) 42 (51.2) 45 (54.9) 42 23 (17.8) 2(8.7) 2(8.7)
PH/C/Myocarditis 31(7.2) 5.4 (2.9) 16 (51.6) 15 (48.4) 14 (45.2) 13 11 (8.5) 3(27.3) 3(27.3)
Comorbidity P=0.006 P<0.0001 P<0.0001 P<0.0001 P<0.0001 NS NS
Cardiac only 217 (50.7) 5.1 (2.3) 137 (63.1) 127 (58.5) 133 (61.3) 122 (56.2) 74 (57.4) 14 (18.9) 13 (17.6)
Comorbid condition 211 (49.3) 4.6 (2.4) 86 (40.8) 73 (34.6) 83 (39.3) 69 (32.7) 55 (42.6) 8 (14.5) 8 (14.5)
Presence of enamel defects NS P<0.0001 P<0.0001 P<0.0001 P<0.0001 P<0.0001 P<0.0001
Present 126 (29.4) 5.0 (2.5) 84 (66.7) 89 (70.6) 78 (61.9) 84 (66.7) 38 (29.5) 14 (36.8) 14 (36.8)
Not present 302 (70.6) 4.8(2.3) 116 (38.4) 134 (44.4) 113 (37.4) 132 (43.7) 91 (70.5) 7(7.7) 8 (8.8)
Subset 296 4.7 (2.4) 111 (37.5) 90 (30.4) 110 (37.2) 89 (30.1) 84 5 (6.0) 5 (6.0)
Gender NS NS NS NS NS NS NS
Male 167 (56.4) 4.6 (2.3) 63 (37.7) 52 (31.1) 62 (37.2) 51 (30.5) 43 (51.2) 5(11.6) 5(11.6)
Female 129 (43.6) 4.9 (2.5) 48 (37.2) 38 (29.5) 48 (37.1) 38 (29.5) 41 (48.8) 0 0
IRSD Quintiles NS P=0.002 P=0.002 P=0.002 P=0.002 NS NS
1 (highest disadvantage) 50 (16.9) 4.9(2.3) 29 (58.0) 23 (46.0) 29 (58.0) 23 (46.0) 11 (13.1) 1(9.0) 1(9.0)
2 59 (19.9) 4.8 (2.5) 23 (39.0) 16 (27.1) 23 (39.0) 16 (27.1) 16 (19.0) 1(6.2) 1(6.2)
3 74 (25.0) 4.4(2.2) 29 (39.2) 28 (37.8) 29 (39.2) 28 (37.8) 20 (23.8) 1(5.0) 1(5.0)
4 62 (20.9) 4.8 (2.3) 20 (32.3) 17 (27.4) 19 (30.6) 16 (25.8) 19 (22.6) 2(10.5) 2(10.5)
5 51 (17.2) 4.8(2.7) 10 (19.6) 6(11.8) 10 (19.6) 6(11.8) 18 (21.4) 0 0
Cardiac condition NS NS NS NS NS NS NS
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Simple acyanotic
Simple cyanotic
Complex
Acquired
Comorbidity
Cardiac only
Comorbid condition
Presence of enamel defects
Present

Not present

178 (60.1)
38 (12.8)
58 (19.6)
22 (7.4)

135 (45.6)
161 (54.4)

68 (23.0)
228 (77.0)

59 (33.1)
21 (55.3)
24 (41.4)
7 (31.8)
P=0.006
62 (45.9)
49 (30.4)
P=0.003
36 (52.9)

49 (27.5)
14 (36.8)
21(36.2)
6 (27.3)
P=0.002
53 (39.3)
37 (23.0)
P=0.002
31 (45.6)
59 (25.9)

59 (33.1)
20 (52.6)
24 (41.4)
7 (31.8)
P=0.009
61 (45.2)
49 (30.4)
P=0.003
36 (52.9)
74 (32.5)

49 (27.5)
13 (34.2)
21 (36.2)
6 (27.3)
P=0.004
52 (38.5)
37 (23.0)
P=0.001
31 (45.6)
58 (25.4)

52 (61.9)
9 (10.7)

16 (19.0)
7 (8.3)
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Primary teeth

Permanent teeth

N (%) Mean age in dagmft d@emft d@eet daet/ dgmfs dsgmfs N (%) D@.6MFT D@.gMFT

years (SD)  Mean (SD) Mean (SD) Mean (SD) d z.gMft Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Overall 428 4.9 (2.4) 3.65 (4.9) 2.97(4.4) 2.71 (4.1) 91.2 7.14 (11.9)  6.19 (11.3) 129 0.30 (0.8) 0.28 (0.8)
Gender P=0.677 P=0.210 P=0.260 P=0.355 P=0.288 P=0.282 P=0.181 P=0.100
Male 249 (58.2) 4.8(2.3) 4.02 (5.2) 3.28 (4.7) 2.98 (4.5) 90.9 8.25(13.7) 7.21(13.2) 72 (55.8) 0.39 (0.9) 0.38 (0.9)
Female 179 (41.8) 4.9 (2.4) 3.15 (4.4) 2.55 (3.9) 2.34 (3.5) 91.8 5.59 (8.8) 4.77 (8.0) 57 (44.2 0.19 (0.6) 0.16 (0.6)
IRSD Quintiles P=0.775 P=0.010* P=0.005* P=0.001* P=0.005* P=0.004* P=0.081 P=0.087
1 (highest disadvantage) 72 (16.8) 4.9 (2.2) 5.01 (5.3) 4.35 (4.8) 4.14 (4.5) 95.2 9.93(12.2) 8.89(11.4) 6 (12.4) 0.31(0.9) 0.25 (0.7)

2 82 (19.2) 4.8 (2.4) 3.45 (4.8) 2.87 (4.5) 2.54 (4.3) 88.5 7.43(14.4) 6.65(14.2) 4 (18.6) 0.08 (0.3) 0.08 (0.3)

3 110 (25.7) 4.7 (2.3) 3.89 (5.0) 3.05 (4.1) 2.89 (4.0) 94.8 7.46 (11.3) 6.15(10.1) 31 (24.0) 0.48 (1.2) 0.45 (1.2)

4 88 (20.6) 5.1 (2.4) 3.11 (4.9) 2.47 (4.5) 1.98 (3.9) 80.2 5.82(11.5) 5.08(11.2) 31 (24.0) 0.48 (0.9) 0.45 (0.8)

5 76 (17.8) 4.9 (2.5) 2.87 (4.3) 2.26 (3.8) 212 (3.7) 93.5 5.22 (9.7) 4.46 (9.3) 27 (20.9) 0.07 (0.3) 0.07 (0.3)
Cardiac condition P=0.477 P=0.123 P=0.449 P=0.464 P=0.169 P=0.506 P=0.428 P=0.367
Simple acyanotic 254 (59.3) 4.9 (2.3) 3.22 (4.5) 2.72 (4.1) 2.47 (3.9) 90.8 6.28 (11.2)  5.58 (10.8) 80 (62.0) 0.25 (0.7) 0.24 (0.7)
Simple cyanetie 61 (14.3) 4.6 (2.3) 5.36 (6.4) 4.18 (5.8) 3.74 (5.3) 89.5 10.74 (15.8) 9.18 (15.1) 15 (11.6) 0.60 (1.2) 0.53 (1.1)
Complex 82 (19.2) 4.8 (2.2) 3.66 (4.5) 3.00 (3.9) 2.77 (3.7) 92.3 6.88 (10.5) 5.85 (9.8) 23 (17.8) 0.26 (0.9) 0.22 (0.9)
Acquired 31(7.2) 5.4(2.9) 3.87 (5.5) 2.61 (4.1) 2.48 (4.0) 95.0 7.74(12.1)  6.13(10.8) 1(8.5) 0.36 (0.7) 0.36 (0.7)
Comorbidity P=0.006* P<0.001* P<0.001* P<0.001* P<0.001* P<0.001* P=0.456 P=0.593
Cardiac only 217 (50.7) 5.1 (2.3) 4.53 (5.1) 3.68 (4.5) 3.29 (4.2) 89.4 8.93(11.9) 7.65(11.2) 74 (57.4 0.36 (0.9) 0.32 (0.8)
Comorbid condition 211 (49.3) 4.6 (2.4) 2.75 (4.5) 2.24 (4.1) 2.11 (4.0) 94.2 529 (11.7) 4.68 (11.3) 55 (42.6 0.22 (0.7) 0.22 (0.7)
Presence of enamel.defects P=0.694 P<0.001* P<0.001* P<0.001* P<0.001* P<0.001* P<0.001* P<0.001*
Present 126 (29.4) 5.0 (2.5) 4.79 (4.9) 4.02 (4.4) 3.66 (4.2) 91.0 9.03(10.8)  7.94 (10.1) 38 (29.5) 0.63 (1.1) 0.63 (1.1)
Not present 302 (70.6) 4.8 (2.3) 3.18 (4.8) 2.54 (4.3) 2.31 (4.0) 90.9 6.34 (12.3) 5.45(11.8) 91 (70.5) 0.16 (0.6) 0.13 (0.5)
Subset 296 4.7 (2.4) 2.34(4.1) 1.82 (3.7) 1.59 (3.3) 87.4 4.26 (9.4) 3.59 (8.9) 84 0.11 (0.5) 0.11 (0.5)
Gender P=0.299 P=0.506 P=0.510 P=0.672 P=0.546 P=0.539 P=0.025 P=0.025
Male 167 (56.4) 46 (2.3) 2.70 (4.6) 2.12 (4.1) 1.81 (3.8) 85.4 523 (11.3)  4.50(10.8) 3(51.2) 0.21(0.7)  0.21(0.70)

Female 129 (43.6) 4.9 (2.5) 1.88 (3.4) 1.44 (3.0) 1.30 (2.6) 90.3 3.00 (6.1) 2.40 (5.4) (48.8 0 0

IRSD Quintiles P=0.894 P=0.005 P=0.002 P<0.0001 P=0.004 P=0.004 P=0.738 P=0.738
1 (highest disadvantage) 50 (16.9) 4.9 (2.3) 3.16 (4.3) 2.84 (4.2) 2.68 (4.0) 94.4 5.52 (9.0) 4.98 (8.7) 11 (13.1) 0.18 (0.6) 0.18 (0.6)

2 59 (19.9) 4.8 (2.5) 2.07 (3.7) 1.42 (3.1) 1.00 (2.5) 70.4 3.88 (8.8) 3.17 (8.5) 16 (19.0) 0.06 (0.2) 0.06 (0.2)

3 74 (25.0) 4.4 (2.2) 3.00 (4.6) 2.32 (3.9) 2.18 (3.7) 94.0 5.69 (10.7) 4.68 (9.6) 20 (23.8) 0.20 (0.9) 0.20 (0.9)

4 2 (20.9) @2 1. 77 (4.2) 1.37 (3.6) 77.4 434 (116) 3.92(11.4) 9 (22.6) 0.11 (0.3) 0.11 (0.3)

5 This article is proteq}e§7b2¥ copygkgl;t All qgétg) res e(511) 0.61 (2.1) 96.8 1.29 (3.3) 0.73 (2.4) 8 (21.4) 0 0



Cardiac condition P=0.789 P=0.102 P=0.594 P=0.624 P=0.129 P=0.598 P=0.663 P=0.663
Simple acyanotic 178 (60.1) (2.4) 2.07 (3.8) 1.66 (3.3) 1.43 (3.0) 86.1 3.70 (8.0) 3.14 (7.5) 52 (61.9) 0.06 (0.3) 0.06 (0.3)
Simple cyanotic 38 (12.8) 4.4 (2.3) 4.08 (5.9) 3.08 (5.6) 2.66 (5.1) 86.4 753 (15.0)  6.37 (14.6) 9 (10.7) 0.11 (0.3) 0.11 (0.3)
Complex 58 (19.6) 7 (2.2) 2.24 (3.7) 1.71 (3.1) 1.48 (2.9) 86.5 4.33 (9.5) 3.62 (9.1) 16 (19.0) 0.25 (1.0) 0.25 (1.0)
Acquired 22 (7.4) (3.1) 1.82 (3.4) 1.32 (3.0) 1.27 (3.0) 96.2 2.95 (6.2) 2.32 (5.8) 7 (8.3) 0.14 (0.4) 0.14 (0.4)

Comorbidity P=0.028 P=0.010 P=0.005 P=0.036 P=0.006 P=0.004 P=0.0237 P=0.237
Cardiac only 135 (45.6) 5.0 (2.5) 2.92 (4.5) 2.31 (4.0) 1.86 (3.5) 80.5 5.64 (10.7  4.82(10.2) 46 (54.8) 0.17 (0.7) 0.17 (0.7)
Comorbid condition 161 (54.4) 4.4 (2.3) 1.86 (3.7) 1.42 (3.3) 1.36 (3.2) 95.8 3.10 (8.0) 2.55(7.7) 38 (45.2 0.03 (0.2) 0.03 (0.2)

Presence of enameldefects P=0.575 P=0.003 P=0.002 P=0.001 P=0.003 P=0.002 P=0.370 P=0.370
Present 68 (23.0) 4.8 (2.3) 3.29 (4.4) 2.68 (3.9) 2.41 (3.7) 89.9 5.22 (8.1) 4.40 (7.4) 20 (23.8) 0.25 (0.9) 0.25 (0.9)
Not present 228 (77.0) 4.7 (2.4) 2.06 (4.0) 1.57 (3.5) 1.34 (3.2) 85.4 3.97 (9.8) 3.35(9.3) 64 (76.2) 0.06 (0.3) 0.06 (0.3)

Table 5. "Association of caries severity with gender, soegzonomic status, cardiac diagnosis, comorbidity and present ehamel defects in overall
population and subset group
Table 6. Multivariate analysis of factors assdated with caries prevalence (dsmft>0 + D;.sMFT>0) in overall and subset groups-final model

Overall
Characteristics Reference level Baseline level OR (95% ClI) P value* P value overall
Age Per year of life Age 1 1.23 (1.12-1.36) P<0.001 P<0.001*
Socioeconomic Quintile 2 Quintile1 — Greatest disadvantage 0.46 (0.22-0.96) P=0.038* P=0.007*
status Quintile 3 Quintile1 — Greatest disadvantage 0.43 (0.22-0.85) P=0.015*
Quintile 4 Quintile1 — Greatest disadvantage 0.34 (0.17-0.68) P=0.002*
Quintile 5 — Least disadvantage Quintile1 — Greatest disadvantage 0.26 (0.13-0.55) P<0.001*
Cardiac Diaghosis,, Simple cyanotic Simple acyanotic 1.89 (0.99-3.61) P=0.052 P=0.283
Complex (acyanotic and cyanotic) Simple acyanotic 1.11 (0.63-1.95) P=0.726
Acquired Simple acyanotic 1.20 (0.51-2.79) P=0.678
Comorbidity Comorbidity No comorbid diagnosis 0.44 (0.28-0.69) P<0.001* P<0.001*
Enamel defects Enamel defect present No enamel defects 3.60 (2.20-5.88) P<0.001* P<0.001*

Subset
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Characteristics Reference level Baseline level OR (95% ClI) P value P value overall
Age Per year of life Age 1 1.17 (1.05-1.31) P=0.006* P=0.006*
Socioeconomic Quintile 2 Quintile1 — Greatest disadvantage 0.41 (0.18-0.95) P=0.036* P=0.002*
status Quintile 3 Quintile1 — Greatest disadvantage 0.46 (0.21-0.99) P=0.047*

Quintile 4 Quintile1 — Greatest disadvantage 0.31 (0.14-0.71) P=0.005*

Quintile 5 — Least disadvantage Quintile1 — Greatest disadvantage 0.15 (0.06-0.39) P<0.0001*
Cardiac Diagnosis,, Simple cyanotic Simple acyanotic 2.82 (1.30-6.32) P=0.009* P=0.074

Complex (acyanotic and cyanotic) Simple acyanotic 1.35 (0.68-2.68) P=0.396

Acquired Simple acyanotic 1.02 (0.35-2.95) P=0.956
Comorbidity Comorbidity No comorbid diagnosis 0.62 (0.36-1.05) P=0.076 P=0.076
Enamel defects Enamel defect present No enamel defects 2.76 (1.49-5.09) P=0.001* P=0.001*
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