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Abstract

Objective

To identify the differences between persons with schizophrenia (PWS) and general popula-
tion in France in terms of oral health treatment (tooth scaling, dental treatment and tooth
extraction) and the factors associated with these differences.

Methods

This retrospective cohort study included PWS identified from a representative sample of 1/
97" of the French population (general sample of beneficiaries). PWS were identified from
2014 data by an algorithm that included: F2 diagnostic codes in the register of long-term dis-
eases in 2014 AND {(at least three deliveries of antipsychotics in 2014) OR (F20 diagnostic
codes as a main or associated diagnosis in hospital discharge abstracts in 2012 or 2013
(hospital data for medicine, surgery and obstetrics)}. Follow-up dental care was explored for
all people over a period of 3 years (2014 to 2017).

Results

In 2014, 580,219 persons older than 15 years were identified from the 96 metropolitan
departments in France; 2,213 were PWS (0.4%). Fewer PWS were found along a diagonal
line from north-east to south-west France, and the highest numbers were located in urban
departments. PWS were more often male (58.6% vs 48.7%, p 0.001). They were less likely
to have had tooth scaling but more likely to have undergone a dental extraction. In one third
of departments, more than 50% of PWS had at least one tooth scaling over a three-year
period; the rate of dental extraction in these departments ranged from 6 to 23%. Then, a
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quarter of the departments in which 40 to 100% of PWS had had at least one dental extrac-
tion (2/8) presented a rate of tooth scaling ranging from 0 to 28% over the study period.

Conclusions

Compared with the general population, PWS were less likely to have had tooth scaling and
dental treatment but more likely to have undergone dental extraction.

Introduction

SchizophreniaffectdetweerD.7and 1%of the worldwide populationand 400000to 600000
individualsin France[1]. Thismentalillnessis asevergsychiatricdisordercharacterizedby
significantcognitiveand emotionaldisruptions.Schizophreniaequireslong-termmedical
treatmentwhich canresultin physicalpsychologicalandsocialproblemsrelatedto both the
diseas@andthe potentialsideeffectsof treatment[2]. The negativesymptomsof schizophre-
nia, suchaslackof initiation, alackof concernfor personahealth,socialwithdrawalanda
lackof motivation,mayleadpersonswith schizophrenigPWS)to neglectheir self-care
resultingin higherratesof physicalill-health [3,4]. Studiesshowthat 19to 57%o0f PWShaveat
leastoneassociatedomaticcondition, including cardiovasculamgastrointestinalkespiratory,
neoplasticinfectious,endocrineandoral disorders Furthermore thesepersonssufferfrom
stigmatizationandinequitiesin termsof acces$o treatment,andthusabouthalf of these
comorbiditiesremainundiagnosed5+8]. Excessnortality ratesdueto the complicationsof a
chronicphysicaillnessaretwo or threetimeshigherin suchpatientsthanin the generapopu-
lation, resultingin a10to 25-yeareductionin life expectancyn comparisonwith the restof
the population[9£10].

Thetrend towardspoor physicahealthin peoplewith mentalillnesshasbeenthe subjectof
growingattention[11,12],but therehasbeenlessnterestin theissueof oralhealth[13+15].
Neverthelesgral healthis animportant part of overallphysicalcondition. In their original
reviewon this topic, Kiselyetal.reportedthe reasongor poor oral healthin personswith
severanentalillness,ncluding PWS andits impacton generahealth[16]. Specificallydental
cariesand periodontalmeasuremenindexesftenreachtwicethelevelfoundin the general
population[17+19].A numberof combinedfactorscontributeto the poor oral healthof these
individuals.Thesdactorscaninclude oralesnfectiousdiseasemteractingwith metabolicdis-
turbancesnducedby antipsychotidreatmentgdiabetespbesity) and alsopoor diet andlife-
stylebehaviorghigh-sugadiet, useof psychoactivesubstancesuchastobaccoand
inadequateral hygiene)20£22].Finally,poor oral healthimpactssocialfunctioningand
affectqquality of life, self-esteerand self-confidencewhich arealreadydramaticallylowerin
this population[16,23].

In the Frenchdepartmentof Céte d'Or (530,000nhabitants),a previousstudywascon-
ductedwith PWS usingarandomstratifiedmethod.This studyshowedhat, comparedwith
dataavailabldor the generapopulation,thereweremore extractionsand missingteethand
fewerdentalfillings [24]. Butthis studywaslimited to oneareaof Franceandwasbasecn
datafrom volunteerswho maydiffer from the targetpopulation.Furthermore the most
recentavailabledataon oral healthepidemiologyandfor the generapopulationaremorethan
20yearsold [25].

Our aimwasto identify the differencebetweerPWSandgenerapopulationin Francein
termsof oral healthtreatment(tooth scalingdentaltreatmentandtooth extraction)andthe
factorsassociatewvith thesedifferences.
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Materials and methods
Designof the study and sampleof the population

Thisretrospectiveohort studyfocusedon PWSidentified from arepresentativeampleof 1/
97" of the Frenchpopulationthatis known asthe EGB( ,
generakampleof beneficiaries)Follow-updentalcarewasexploredfor all peoplein the EGB
overaperiodof 3yearg2014to 2017).

The EGBwasconstructedbn anationallevelby the Frenchhealthinsuranceagencywhich
managesherepresentativenesd the data.lt wasdrawnrandomlyfrom acheckdigit of the
beneficiary'sdentification number.From astablerepresentativeampleof the Frenchpopu-
lation, thesedataallowedusto estimatecarepathwaysandfollow-up while excludingthe
effectoof the geographicadreahealthfacility or practicesThe EGBwasbhasedn the
aNational Systenof HealthData®(SNDS)databasevhich collectsindividual hospitaland
non-hospitalhealthcarelata. Thesedataincludeautomaticallyrecordedhealthcareactssuch
asbiologicaltesting treatmentmedicaltransportandaregisterfor long-termdiseasesiealth
insuranceis compulsoryfor everyondiving in France andeachhealthactis reimbursedoy
the Frenchhealthinsuranceagencyandthereforerecordedin SNDS Thesedataincludeall
typesof mandatoryhealthinsurancesystemgthe main nationalhealthinsurancehealth
insurancefor the agriculturalsector healthinsurancefor the self-employe@nd 12 other spe-
cific healthinsuranceschemesgoveringmorethan 90%of the Frenchpopulation.In 2016,
the EGBsamplevasmadeup of almost600,00healthinsurancebeneficiariesThereliability
of the SNDShasbeenestablisheéh recentstudieq26,27].

Groupsconstitution

Personswith schizophreniaidentification. PWSwereidentifiedfor theyear2014by an
algorithmthatincluded:

- DiagnosticCoded2in theregisterof long-termdiseasef28] in 2014AND {(at leasthree
deliveriesof antipsychoticsn 2014)OR (Diagnosticcodes=20asa main or associatediag-
nosisin hospitaldischargeabstractsn 2012or 2013(hospitaldatafor medicine,surgeryand
obstetrics)}

The purposeof this algorithmwasto identify adult schizophrenian the SNDSdatabasdt
wasbuilt usingtheinformation obtainedfrom interviewswith expertsn schizophreniand
basedn their proceduredo identify in- or out-patientg29].

Control identification. Thecontrol groupwascomposeaf all the peoplewho are
includedin the EGBandnot includedin the cohortof patientswith schizophrenia.

Becaus¢he diagnosiof schizophrenias rareanddifficult beforeagel5yearq30], weonly
recruitedindividualsover15yearsold.

Outcomes

Variables. Themain outcomef interest(in the FrenchCommon Classificatiorof Pro-
cedures)vere;l) tooth scaling(codeHBJD001)2) dentaltreatmentycodesHBMDO-,
HBFDO-);and3) tooth extraction(codeHBGDO-) [31]. These3 outcomesarecoveredoy
FrenchNationallnsurance.

1. Tooth scalingis acommondentalcleaningprocedureto removeplaquebuildup. Tooth
scalingpreventgeriodontaldiseasdt isthe mostcommonproceduren generadentistry.
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2. Dentaltreatmentsvereall proceduredor filling cavitiesroot canaltreatmentssuchas
exeresigf canalcontent,or exeresisf pulp, tooth restorationanddenture-repair.

3. Tooth extractionavereidentified by their locationin the mouth,i.e.avulsionof canine
tooth, ectopictooth, or molartooth.

Theoutcomef interestwereexploredasqualitativevariablesbinary (atleastonedental
treatment)or nominal variablesvith morethan 2 categorie¢l, 2+3or >3).

The explanatoryariablesvereageandgenderthesevariablesvereassessed the group
of patientswith schizophreniandthe groupwithout schizophrenia.

Statisticalanalysis

Qualitativevariablesvereexpressedspercentageandwerefirst comparedbetweerthe two
groupswith andwithout schizophreniaisingthe Fisherexacttest,underthe conditionsof
application.Thenumberandpercentagef dentalactsweregpresentedy clasq1, 2+3,0r >3)
for eachtypeof care.

Geographicanalysis. Thegeographiscaleusedfor this analysisvasthe geographic
departmentcoderecordedn the EGB.Frances dividedinto 96 metropolitandepartments,
with populationsrangingfrom 77,0000 2,577,00thhabitants.

Mapping of population and distribution of dental care. Foreachdepartmentof resi-
dencethe sizeof the symbolvariedproportionallywith the numberof peoplewith schizophre-
niawho residedthere.Accesdo eachtypeof dentalcarewascalculatedy plotting the number
of overallPWSagainsthe numberof patientsreceivingdentalcare . Therateof dentalcare
wasexpressedsapercentagéor eachcategory.

Multivariate logistic regressionsanalyses. To estimatethe associatiorbetweerschizo-
phreniaand dentaloutcomesmultivariatelogisticregressionand multivariatelogisticregres-
sionsadjustedor sexwereperformedby agecategory(15+24 25+34 35+4445+5455+64,

65). Theresultsarereportedasadjustedoddsratios(aOR)with 95%confidencantervals(Cl).

Two sensitivityanalysesvereperformedfor otheralgorithms.

First,weidentified PWSfrom analgorithmusedby the NationalInstitute for HealthSur-
veillancg(InVS) [32] in orderto estimatethe prevalencef schizophrenian France:

- F20diagnosticcodedn theregisterof long-termdiseaseassociatewith the F20codesas
themain or associatediagnose# dischargeabstractghospitaldatafor medicine,surgery
andobstetricaand/or psychiatry)

- And/or atleasthreeannualdeliverieof antipsychoticén 2014associatewith the F20
ICD-10 codesasthe main or associatediagnose@ dischargeabstractghospitaldatafor
medicine surgeryandobstetricsand/or psychiatry)overthe pastfour years.

Our algorithmdid not includedatafrom psychiatrichospitals.
Secondyeidentified PWSwith alesgestrictivealgorithm,including the presencef

- oneof the F20diagnosticcodesn theregisterfor long-termdiseases,

- and/oroneof the F20diagnosticcodesasthe main or associatediagnosei discharge
abstractghospitaldatafor medicine surgeryandobstetrics),

- and/oratleastthreeannualdeliveriesof antipsychoticsn 2014.

A p-valueof 0.05wassetto definestatisticakignificanceor all analysesSAS9.3software
wasusedfor dataanalysesThe geographiénformation systemMaplinfo 11.0wasusedfor

mapping.

PLOS ONE | https://doi.org/10.1371/journal.pone.0229946 March 9, 2020 4/14


https://doi.org/10.1371/journal.pone.0229946

PLOS ONE

Oral health treatment habits of people with schizophrenia in France

Ethical approval

FrenchuniversityhospitalresearcherBavea permanentauthorizationto managedatafrom
the EGBasindicatedin the DecreenE2016+187bf Decembe6,20160n processingf per-
sonaldatafrom SNDS Datawastreatedby individualswho wereauthorizedby the State This
studywasconductedn accordancevith the Declarationof Helsinki. Individual written con-
sentwasnot neededor this study.

Results
Population and distribution of dental care

In 2014 580,21%ersonoverl5yearsold wereidentifiedin EGB.Amongthem,2,213PWS
(0.4%)wereidentified by our algorithm.

Everydepartmentin metropolitanFrancepresenteditleastonecaseof schizophrenian
2014 Thedepartmentdocatedalongadiagonalline from the north-easto the south-weshad
fewercasesf schizophreniawhile the highesthumberswerein urbandepartmentsthosebor-
deringthe Mediterraneanandalongthe externalborders(Fig 1).

Our comparisorfound asignificantdifferencebetweerPWSand personswithout schizo-
phreniain termsof ageandgendenTablel).

PWSweremore oftenmale(58.6%vs48.7%p<0.001)and morelikely to beaged35to 64
years.

PWSwerelesdikely to havetooth scalingandmoreto havedentalextractionduring the
3-yeardollow-up period. Theoverallrateof tooth scalingwas41.5%for PWSand48.0%for
peoplewithout schizophrenigp<0.0001).In PWS therateof tooth scalingdecreasewith
age.Therewasasignificantdifferencein the frequencyof tooth extractionbetweerthetwo
groups:22.7%0of PWShadhadat|leastonedentalextractionversusl8.4%of peoplewithout
schizophrenigp<0.0001).The spatialdistribution of tooth scaling(Fig 2), dentaltreatment
(Fig 3) andtooth extraction(Fig 4) appearedo berandom.In onethird of departmentsmore
than 50%o0f PWShadat leastonerecordedtooth scalingoverthethree-yeaperiod.

In thesesamedepartmentsthe rateof dentalextractiongangedfrom 6to 23%.n eightdepart-
ments,atleastonedentalextractionwasrecordedfor 40to 100%wof PWS A quarterof these
departmentg2/8) reportedarateof tooth scalingrangingfrom 0to 28%overthe studyperiod.

Multivariate logistic regressionsanalysis

Theresultsof adjustedogisticregressioranalysesvithin 3 yearsarepresentedn Table2.
Betweerll5and44yearsschizophreniavasnot significantlyassociate@ith tooth scaling
afteradjustmentfor sexRegressiotogisticanalysishowedhat schizophreniavasassociated
with decreaseftequencyof tooth scalingfrom the ageof 45yeargaOR= 0.4595%CI [0.37+
0.55]for ageb5+64years) Schizophreniavassignificantlyassociatewvith ahigherfrequency
of dentaltreatmentfor 25+34yearolds(aOR= 1.42[1.15+1.76pndadecreaseffequencyof
dentaltreatmentafter55yearqdaOR= 0.6395%CI [0.52+0.77for age55+64years).Then,
schizophreniavasassociatetith anincreasedisk of dentalextractionin patientsl5to 54
yearsold. Thepresencef schizophrenigieldedanaORof 2.05(95%CI 1.18+3.57)or youths
agedl5to 24.After 55yearstherisk of dentalextractionwasnot significant.Femalegender
wasassociatesith morefrequenttooth scalinganddentaltreatment regardlessf age.

Discussion

To our knowledgethis studyis thefirst to usenationaldatato analyzethe oral healthtreat-
menthabitsof PWSbasedn alargerepresentativeampleg2,213).
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Fig 1. Geographicadistribution of personswith schizophrena.

https://da.org/10.1371durnal.pon®229946.g0D

We highlightedcertaindisparitiesbetweerthe oral healthtreatmenttrendsfor PWSand
for the generapopulation.Thesedisparitiesncludeboth the typeandfrequencyof careon a
nationalscale.

It iswellknown that regularprofessionatooth cleaningisimportant for the preventionof
dentalcariesandperiodontaldiseas¢33]., In addition, thoughthe2Haute Autoritdde Sanf®
suggestedegularmonitoring of oral healthin 2010[34], annualtooth scalinghasonly been
recommendedn Francesince2013+201435]. PWSseento havemoredifficulty accessing
the benefitsprovidedbytheNationalHealthInsuranceprogram,leadingto inadequatelental
care(lesstooth scalingand more dentalextraction)[13,24,36]This could explainwhy PWS
accessral healthcarelessrequentlyand haveworsedentalhealththanthe general
population.

Thesocialandpsychologicaimpactof dentalextractionscanhavesignificantconsequences
on quality of life [13,37].Thebasicability to chewfood canalsobeaffected Tooth Extraction
maybeaquick-fix solutionto painanddiscomfortbut therearebenefitsto savingandrestor-
ing dentition [37+39].
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Tablel. Population and distribution of dental care.

With schizophrenia Without schizoplrenia p-value
(n=2.213)% (n =578,006)%

Age

15+24 74 3.3 87,994 15.2

25+34 339 15.3 96,254 16.7

35+44 572 25.9 97,262 16.8 <0.001

45+54 525 23.7 97,291 16.8

55+64 428 19.3 85,459 14.8

65 275 12.4 113,746 19.7

Gender
Male 1,297 58.6 281,434 48.7 <0.001
Female 916 414 296,572 51.3
Toothscaling 919 415 277,206 48.0 <0.001
1 280 12.7 90,152 15.6
2+3 415 18.8 126,494 219 <0.001
>3 223 10.1 60,560 10.5
Dentaltreatments 927 41.9 242,809 42.0 0.91
1 194 8.8 67,973 11.8
2+3 323 14.6 84,637 14.6 <0.001
>3 410 18.5 90,199 15.6
Tooth extraction 503 22.7 106,108 18.4 <0.001
1 307 13.9 71,359 12.4
2+3 154 7.0 30,330 5.2 <0.001
>3 42 1.9 4.419 0.8

Fisherexacttest

https://cbi.org/10.1371djurnal.por.0229946.t00

Comparedwith othertypesof medicalcare dentalvisitsarewidelyunderutilizedby PWS,
whichmeanghat dentaltreatmentshouldbedeliveredn amore preventivemanner[40]. The
disparitiesin preventivecarebetweerPWSandthe generapopulationmayalsobedueto the
difficultiesfacedby PWSwhenaccessingnd usinghealthservice$39,40].For instanceden-
tistsaremorelikely considerthesepatientsasdifficult to manage®which mayleadto themto
opt for simpletooth extractionsforegoingthe more complicatedmethods Suchpracticesor
behaviormayresultin case®f 2earlymissingteeth®[41]. Schizophrenianayseverelynterfere
with patientsseekingdentaltreatment,delayingrestorativereatmentuntil tooth lossis inevi-
table.Moreover studieshaveshownthat dentalhealthis often seeraslower priority in the
globalhealthapproachof PWS[42,43].

Theresultsof the multivariatelogisticregressionanalysishowsthat PWSwho aremaleor
olderwereespeciallyikely to havelesstooth scalingand more dentalextraction.On the con-
trary, womengenerallyhadmore positiveoral healthattitudesand practicegusingextraclean-
ing devicedor example)44,45].In apopulationof institutionalizedpsychiatricpatients Ngo
DY etal.[46] alsofound that maleshad moretooth decaythan femalesComparedwith male
patientsfemalepatientsmayperceiveadecayedooth to bemore problematicandreport
symptomsmeaningthattheyaremorelikely obtaindentalcare[46]. In an Americanstudy,
dentalhealthwaslinked to sexandsocioeconomistatusandto alesseextentto education
andincome,whereasgeraceanddentalinsurancecoveragaverenot significant[45]. Put
simply,womenaremorelikely than mento takecareof themselved dailylife. Men therefore
requireadditionalencouragemertb attenddentalconsultations.
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Fig 2. Geographicadistribution of scalingtooth rate for personswith schizophrenia.

https://da.org/10.1371durnal.pon®229946.g0D

Studieghat haveinvestigatechgeascontributing factorin tooth scalingor dentaltreatment
arecontradictory.Advancedagecontributedto lessrequenttooth brushingfor Haradaetal.
[44], but otherauthorsfound no significantassociatiorf43]. Thoughelderlypeopleoftenlose
teethasaresultof periodontaldiseas@nd cariesandthereis anincreasen tooth extractions
with age otherfactorssuchaseducationleveland economicstatusareworth takinginto
account47].

Receninternationalstudieshaveshowedhat psychiatricnpatientslacksufficientpreven-
tive oral healthcare[3,13+20]put this is the first studyto highlightagapin oral healthtreat-
mentin PWSin France andwedescribehe obviousdisparityin consumptionthat underlies
poor oral health.Theseresultsalsoappeato begenerallycompatiblewith reportsfrom thelit-
eraturerelatedto the oral healthof PWS[15,19,34,43,46,4 Dentalailmentsarelargelypre-
ventableand preventivemeasuresuchasdaily tooth brushingandregulardentalcheckups
aresimpleandeasyto implement[48]. In contrastthe combinationof poor dietandlifestyle
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Fig 3. Geographicadistribution of dentaltreatment rate for personswith schizophrenia.

https://da.org/10.1371durnal.pon®229946.g08

behaviourghigh-sugardiet, useof psychoactiveubstancesuchastobaccoandinadequate
oralhygiendeadto poor health[3,16,17] Thefuture developmenttestingandimplementa-
tion of interventionsto improveoral healthin PWScanbeguidedby the presentindings,
which provideimportant dataregardingshortcomingsn treatmentandthe needfor more
regulardentalvisitsin this population.

Limitation and strengths

Thealgorithmusedto identify PWSdid not includethe databasef psychiatrichospitaliza-
tions eventhoughit wasincludedin thereferencealgorithm. Thisis becaus¢he EGBdoesnot
includethe Frenchpsychiatricdatabase-owever the personsvhowerecoveredaspart of
long-termdiseasevith diagnosticcoded=20-representipproximately7 0%of peopleidentified
by the SNDSassufferingfrom psychotiadisorders.
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Fig 4. Geographicadistribution of tooth extraction rate for personswith schizoghrenia.

https://da.org/10.137 1§urnal.pong229946.g00

Furthermore this biasis probablyof limited effect.The potentialconsequenceould bean
inclusionof unidentified case®f schizophrenian the control group,thereforereducingthe
amplitudeof thereportedassociations.

Oneof the strength=of our studyis the representativeness the EGBof the Frenchgeneral
populationandits high stabilityovertime. An additionalstrengthis the factthat healthinsur-
anceis compulsoryfor all FrenchresidentsThis meanghatall healthcareactsarereimbursed,
andall reimbursementsreautomaticallyrecordedandtransferredo the SNDSdatabaseThe
quantificationof dentalcarecanthereforebe consideredexhaustive.

Moreover,our resultssuggesa spatialprevalencef schizophreniahatis tied to urbanicity.
Urbanicity is awell-establishegénvironmentalrisk factorfor developingschizophrenig49],
andthe prevalenc®f schizophrenias known to begreatetin citiesthanin rural areag49,50].

In accordancevith anumberof publishedstudiespur PWSsamplevaspredominantly
male[51]. However patientsweremorelikely to beaged35to 64 eventhoughtheinitial
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Table2. Multivaria te logistic regres#ons analysis.

Agecategory

Tooth scaling

Dentalextraction

Dentaltreatment

Agecategory

Tooth scaling

Dentalextraction

Dentaltreatment

OR

1.05
1.45

2.05
1.31

1.34
1.24

OR

0.63
1.52

1.39
0.97

0.84
1.26

15+24 25+34 35:44

IC 95% p OR IC 95% p OR IC 95% p
0.65+1.67 0.85 1.24 0.99+1.54 0.05 0.95 0.80+1.11 0.5
1.41+1.49 <0.0001 1.66 1.62+1.70 <0.0001 1.53 1.49+1.57 <0.0001
1.18+3.57 0.01 1.82 1.402.37 <0.0001 1.53 1.26+1.87 <0.0001
1.26+1.37 <0.0001 1.04 101+1.08 0.04 1.01 0.97+1.04 0.75
0.83+2.17 0.22 1.42 1.15+1.76 0.001 1.11 0.94+1.31 0.21
1.20£1.27 <0.0001 1.30 1.27+1.33 <0.0001 1.30 1.27+1.34 <0.0001

45454 55+64 65

IC 95% p OR IC 95% p OR IC 95% p
0.53+0.75 <0.0001 | 0.45 0.37+0.55 <0.0001 0.42 0.32+0.57 <0.0001
1.48+1.56 <0.0001 | 1.48 1.44+1.52 <0.0001 1.17 1.14+1.19 <0.0001
1.15+1.69 0.001 |0.87 0.70+1.10 0.25 0.82 0.61+1.11 0.19
0.94+1.00 0.05 0.98 0.95+1.01 0.11 0.93 0.90+0.95 <0.0001
0.71+1.00 0.05 0.63 0.52+0.77 <0.0001 0.7 0.54+0.89 0.005
1.23+1.30 <0.0001 |1.23 1.20+1.23 <0.0001 1.06 1.03+1.08 <0.0001

OR:oddsradio; Cl: Confidercelnterval;CG: Control group;Gender(ref = male)

https://da.org/10.137 1§urnal.pon®229946.t002

symptomsof schizophreniaftenbeginbefore20yearsof age[52]. It is possiblehat mentalill-
nessvasoftenundiagnosedn the earlystage®r that the algorithmusedin our studywasnot
accurateenoughlt is known that untreatedpsychosisn first-episodecasesneanshat
patientsareoftenactivelypsychotidor averylongtime beforetheygethelp[53]. For thisrea-
son,wecannotrule out anumberof unidentified PWSin our study.

Conclusion

Thisisthefirst studyto providegeographiegnappingof the oral healthtreatmentof PWSin
France Wefound thatthe departmentdocatedalonganorth-east/south-westiagonaline
hadfewerPWSwhile the highestnumberwerein urbandepartmentsthoseborderingthe
Mediterraneanandalongthe externalborders We highlightedthat PWSwerelesdikely to
havehadtooth scalinganddentaltreatmentsut morelikely to haveundergoneadental
extractionthangenerapopulation.We noticedaclearinequity in oral healthtreatment,and
nationalhealthpoliciesareneededo addresshisissueFurtherstudiesareneededn orderto
improvethe managemenof oral healthin PWS potentiallywith the useof specificprevention
andeducationprogramsButfirst of all, the mostpressingchallenges to expandthe under-
standingof thefactorsthatlimit or facilitatethe healthcargathwayfor PWSin orderto opti-
mizetheir oral health.
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