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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/

97th 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
Schizophreniaaffectsbetween0.7and1%of theworldwidepopulationand400000to 600000
individualsin France[1]. Thismentalillnessisaseverepsychiatricdisordercharacterizedby
significantcognitiveandemotionaldisruptions.Schizophreniarequireslong-termmedical
treatment,whichcanresultin physical,psychological,andsocialproblemsrelatedto both the
diseaseandthepotentialsideeffectsof treatment[2]. Thenegativesymptomsof schizophre-
nia,suchaslackof initiation, alackof concernfor personalhealth,socialwithdrawalanda
lackof motivation,mayleadpersonswith schizophrenia(PWS)to neglecttheir self-care
resultingin higherratesof physicalill-health[3,4].Studiesshowthat19to 57%of PWShaveat
leastoneassociatedsomaticcondition, includingcardiovascular,gastrointestinal,respiratory,
neoplastic,infectious,endocrine,andoraldisorders.Furthermore,thesepersonssufferfrom
stigmatizationandinequitiesin termsof accessto treatment,andthusabouthalfof these
comorbiditiesremainundiagnosed[5±8].Excessmortality ratesdueto thecomplicationsof a
chronicphysicalillnessaretwo or threetimeshigherin suchpatientsthanin thegeneralpopu-
lation,resultingin a10to 25-yearreductionin life expectancyin comparisonwith therestof
thepopulation[9±10].

Thetrend towardspoorphysicalhealthin peoplewith mentalillnesshasbeenthesubjectof
growingattention[11,12],but therehasbeenlessinterestin theissueof oralhealth[13±15].
Nevertheless,oralhealthisanimportant partof overallphysicalcondition.In their original
reviewon this topic,Kiselyetal.reportedthereasonsfor poororalhealthin personswith
severementalillness,includingPWS,andits impacton generalhealth[16]. Specifically,dental
cariesandperiodontalmeasurementindexesoftenreachtwicethelevelfound in thegeneral
population[17±19].A numberof combinedfactorscontributeto thepoororalhealthof these
individuals.Thesefactorscanincludeoralesinfectiousdiseasesinteractingwith metabolicdis-
turbancesinducedbyantipsychotictreatments(diabetes,obesity),andalsopoordietandlife-
stylebehaviors(high-sugardiet,useof psychoactivesubstancessuchastobacco,and
inadequateoralhygiene)[20±22].Finally,poororalhealthimpactssocialfunctioningand
affectsqualityof life,self-esteemandself-confidence,whicharealreadydramaticallylowerin
thispopulation[16,23].

In theFrenchdepartmentof CoÃted'Or (530,000inhabitants),apreviousstudywascon-
ductedwith PWS,usingarandomstratifiedmethod.Thisstudyshowedthat,comparedwith
dataavailablefor thegeneralpopulation,thereweremoreextractionsandmissingteethand
fewerdentalfillings [24]. But thisstudywaslimited to oneareaof Franceandwasbasedon
datafrom volunteers,whomaydiffer from thetargetpopulation.Furthermore,themost
recentavailabledataon oralhealthepidemiologyandfor thegeneralpopulationaremorethan
20yearsold [25].

Our aimwasto identify thedifferencesbetweenPWSandgeneralpopulationin Francein
termsof oralhealthtreatment(tooth scaling,dentaltreatmentandtooth extraction)andthe
factorsassociatedwith thesedifferences.
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Materials and methods

Designof the studyandsampleof the population
Thisretrospectivecohortstudyfocusedon PWSidentifiedfrom arepresentativesampleof 1/
97th of theFrenchpopulationthat isknownastheEGB(���������	� 
�������
�� �� ������������
,
generalsampleof beneficiaries).Follow-updentalcarewasexploredfor all peoplein theEGB
overaperiodof 3years(2014to 2017).

TheEGBwasconstructedon anationallevelby theFrenchhealthinsuranceagency,which
managestherepresentativenessof thedata.It wasdrawnrandomlyfrom acheckdigit of the
beneficiary'sidentificationnumber.Fromastable,representativesampleof theFrenchpopu-
lation, thesedataallowedusto estimatecarepathwaysandfollow-upwhileexcludingthe
effectsof thegeographicalarea,healthfacility or practices.TheEGBwasbasedon the
ªNationalSystemof HealthDataº(SNDS)databasewhichcollectsindividual hospitaland
non-hospitalhealthcaredata.Thesedataincludeautomaticallyrecordedhealthcareactssuch
asbiologicaltesting,treatment,medicaltransportandaregisterfor long-termdiseases.Health
insuranceiscompulsoryfor everyoneliving in France,andeachhealthactis reimbursedby
theFrenchhealthinsuranceagencyandthereforerecordedin SNDS.Thesedataincludeall
typesof mandatoryhealthinsurancesystems(themainnationalhealthinsurance,health
insurancefor theagriculturalsector,healthinsurancefor theself-employedand12otherspe-
cific healthinsuranceschemes)coveringmorethan90%of theFrenchpopulation.In 2016,
theEGBsamplewasmadeup of almost600,000healthinsurancebeneficiaries.Thereliability
of theSNDShasbeenestablishedin recentstudies[26,27].

Groupsconstitution
Personswith schizophreniaidentification. PWSwereidentifiedfor theyear2014byan

algorithmthat included:

· DiagnosticCodesF2in theregisterof long-termdiseases[28] in 2014AND {(at leastthree
deliveriesof antipsychoticsin 2014)OR(DiagnosticcodesF20asamainor associateddiag-
nosisin hospitaldischargeabstractsin 2012or 2013(hospitaldatafor medicine,surgeryand
obstetrics)}

Thepurposeof thisalgorithmwasto identify adultschizophreniain theSNDSdatabase.It
wasbuilt usingtheinformation obtainedfrom interviewswith expertsin schizophreniaand
basedon their proceduresto identify in- or out-patients[29].

Control identification. Thecontrol groupwascomposedof all thepeoplewhoare
includedin theEGBandnot includedin thecohortof patientswith schizophrenia.

Becausethediagnosisof schizophreniais rareanddifficult beforeage15years[30], weonly
recruitedindividualsover15yearsold.

Outcomes
Variables. Themainoutcomesof interest(in theFrenchCommonClassificationof Pro-

cedures)were;1) tooth scaling(codeHBJD001);2) dentaltreatments(codesHBMD0-,
HBFD0-);and3) tooth extraction(codeHBGD0-)[31]. These3 outcomesarecoveredby
FrenchNationalInsurance.

1. Toothscalingisacommondentalcleaningprocedureto removeplaquebuildup.Tooth
scalingpreventsperiodontaldisease.It is themostcommonprocedurein generaldentistry.
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2. Dentaltreatmentswereall proceduresfor filling cavities,root canaltreatments,suchas
exeresisof canalcontent,or exeresisof pulp, tooth restoration,anddenture-repair.

3. Toothextractionswereidentifiedby their locationin themouth,i.e.avulsionof canine
tooth,ectopictooth,or molar tooth.

Theoutcomesof interestwereexploredasqualitativevariables:binary(at leastonedental
treatment)or nominalvariableswith morethan2 categories(1,2±3or >3).

Theexplanatoryvariableswereageandgender;thesevariableswereassessedin thegroup
of patientswith schizophreniaandthegroupwithout schizophrenia.

Statisticalanalysis
Qualitativevariableswereexpressedaspercentagesandwerefirst comparedbetweenthetwo
groupswith andwithout schizophreniausingtheFisherexacttest,undertheconditionsof
application.Thenumberandpercentageof dentalactswerespresentedbyclass(1,2±3,or >3)
for eachtypeof care.

Geographicanalysis. Thegeographicscaleusedfor thisanalysiswasthegeographic
departmentcoderecordedin theEGB.Franceisdividedinto 96metropolitandepartments,
with populationsrangingfrom 77,000to 2,577,000inhabitants.

Mapping of population anddistribution of dental care. Foreachdepartmentof resi-
dence,thesizeof thesymbolvariedproportionallywith thenumberof peoplewith schizophre-
nia whoresidedthere.Accessto eachtypeof dentalcarewascalculatedbyplotting thenumber
of overallPWSagainstthenumberof patientsreceivingdentalcare.Therateof dentalcare
wasexpressedasapercentagefor eachcategory.

Multivariate logistic regressionsanalyses. To estimatetheassociationbetweenschizo-
phreniaanddentaloutcomes,multivariatelogisticregressionsandmultivariatelogisticregres-
sionsadjustedfor sexwereperformedbyagecategory(15±24,25±34,35±44,45±54,55±64,
�65). Theresultsarereportedasadjustedoddsratios(aOR)with 95%confidenceintervals(CI).

Two sensitivityanalyseswereperformedfor otheralgorithms.
First,weidentifiedPWSfrom analgorithmusedby theNationalInstitute for HealthSur-

veillance(InVS) [32] in orderto estimatetheprevalenceof schizophreniain France:

· F20diagnosticcodesin theregisterof long-termdiseasesassociatedwith theF20codesas
themainor associateddiagnosesin dischargeabstracts(hospitaldatafor medicine,surgery
andobstetricsand/orpsychiatry)

· And/or at leastthreeannualdeliveriesof antipsychoticsin 2014associatedwith theF20
ICD-10codesasthemainor associateddiagnosesin dischargeabstracts(hospitaldatafor
medicine,surgeryandobstetricsand/orpsychiatry)overthepastfour years.

Our algorithmdid not includedatafrom psychiatrichospitals.
Second,weidentifiedPWSwith alessrestrictivealgorithm,including thepresenceof

· oneof theF20diagnosticcodesin theregisterfor long-termdiseases,

· and/oroneof theF20diagnosticcodesasthemainor associateddiagnosesin discharge
abstracts(hospitaldatafor medicine,surgeryandobstetrics),

· and/orat leastthreeannualdeliveriesof antipsychoticsin 2014.

A p-valueof 0.05wassetto definestatisticalsignificancefor all analyses.SAS9.3software
wasusedfor dataanalyses.Thegeographicinformation systemMapInfo 11.0wasusedfor
mapping.
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Ethical approval
Frenchuniversityhospitalresearchershaveapermanentauthorizationto managedatafrom
theEGBasindicatedin theDecreenÊ2016±1871of December26,2016on processingof per-
sonaldatafrom SNDS.Datawastreatedby individualswhowereauthorizedby theState.This
studywasconductedin accordancewith theDeclarationof Helsinki.Individual written con-
sentwasnot neededfor thisstudy.

Results

Population anddistribution of dental care
In 2014,580,219personsover15yearsold wereidentifiedin EGB.Amongthem,2,213PWS
(0.4%)wereidentifiedbyour algorithm.

Everydepartmentin metropolitanFrancepresentedat leastonecaseof schizophreniain
2014.Thedepartmentslocatedalongadiagonalline from thenorth-eastto thesouth-westhad
fewercasesof schizophrenia,whilethehighestnumberswerein urbandepartments,thosebor-
deringtheMediterranean,andalongtheexternalborders(Fig1).

Our comparisonfoundasignificantdifferencebetweenPWSandpersonswithout schizo-
phreniain termsof ageandgender(Table1).

PWSweremoreoftenmale(58.6%vs48.7%,p<0.001)andmorelikely to beaged35to 64
years.

PWSwerelesslikely to havetooth scalingandmoreto havedentalextractionduring the
3-yearsfollow-upperiod.Theoverallrateof tooth scalingwas41.5%for PWSand48.0%for
peoplewithout schizophrenia(p<0.0001).In PWS,therateof tooth scalingdecreasedwith
age.Therewasasignificantdifferencein thefrequencyof tooth extractionbetweenthetwo
groups:22.7%of PWShadhadat leastonedentalextractionversus18.4%of peoplewithout
schizophrenia(p<0.0001).Thespatialdistribution of tooth scaling(Fig2),dentaltreatment
(Fig3) andtooth extraction(Fig4) appearedto berandom.In onethird of departments,more
than50%of PWShadat leastonerecordedtooth scalingoverthethree-yearperiod.

In thesesamedepartments,therateof dentalextractionsrangedfrom 6to 23%.In eightdepart-
ments,at leastonedentalextractionwasrecordedfor 40to 100%of PWS.A quarterof these
departments(2/8) reportedarateof toothscalingrangingfrom 0to 28%overthestudyperiod.

Multivariate logistic regressionsanalysis
Theresultsof adjustedlogisticregressionanalyseswithin 3 yearsarepresentedin Table2.

Between15and44years,schizophreniawasnot significantlyassociatedwith tooth scaling
afteradjustmentfor sex.Regressionlogisticanalysisshowedthatschizophreniawasassociated
with decreasedfrequencyof tooth scalingfrom theageof 45years(aOR= 0.4595%CI [0.37±
0.55]for age55±64years).Schizophreniawassignificantlyassociatedwith ahigherfrequency
of dentaltreatmentfor 25±34yearolds(aOR= 1.42[1.15±1.76])andadecreasedfrequencyof
dentaltreatmentafter55years(aOR= 0.6395%CI [0.52±0.77]for age55±64years).Then,
schizophreniawasassociatedwith anincreasedrisk of dentalextractionin patients15to 54
yearsold.Thepresenceof schizophreniayieldedanaORof 2.05(95%CI 1.18±3.57)for youths
aged15to 24.After 55years,therisk of dentalextractionwasnot significant.Femalegender
wasassociatedwith morefrequenttooth scalinganddentaltreatment,regardlessof age.

Discussion
To our knowledge,thisstudyis thefirst to usenationaldatato analyzetheoralhealthtreat-
menthabitsof PWSbasedon alargerepresentativesample(2,213).
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Wehighlightedcertaindisparitiesbetweentheoralhealthtreatmenttrendsfor PWSand
for thegeneralpopulation.Thesedisparitiesincludeboth thetypeandfrequencyof careon a
nationalscale.

It iswellknown that regularprofessionaltooth cleaningis important for thepreventionof
dentalcariesandperiodontaldisease[33]., In addition,thoughtheªHauteAutoriteÂdeSanteÂº
suggestedregularmonitoring of oralhealthin 2010[34], annualtooth scalinghasonly been
recommendedin Francesince2013±2014[35]. PWSseemto havemoredifficulty accessing
thebenefitsprovidedbytheNationalHealthInsuranceprogram,leadingto inadequatedental
care(lesstooth scalingandmoredentalextraction)[13,24,36].ThiscouldexplainwhyPWS
accessoralhealthcarelessfrequentlyandhaveworsedentalhealththanthegeneral
population.

Thesocialandpsychologicalimpactof dentalextractionscanhavesignificantconsequences
on qualityof life [13,37].Thebasicability to chewfoodcanalsobeaffected.ToothExtraction
maybeaquick-fix solutionto painanddiscomfortbut therearebenefitsto savingandrestor-
ing dentition [37±39].

Fig 1. Geographical distribution of personswith schizophrenia.

https://doi.org/10.1371/journal.pone.0229946.g001
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Comparedwith othertypesof medicalcare,dentalvisitsarewidelyunderutilizedbyPWS,
whichmeansthatdentaltreatmentshouldbedeliveredin amorepreventivemanner[40]. The
disparitiesin preventivecarebetweenPWSandthegeneralpopulationmayalsobedueto the
difficultiesfacedbyPWSwhenaccessingandusinghealthservices[39,40].For instance,den-
tistsaremorelikely considerthesepatientsasªdifficult to manageº,whichmayleadto themto
opt for simpletooth extractions,foregoingthemorecomplicatedmethods.Suchpracticesor
behaviormayresultin casesof ªearlymissingteethº[41]. Schizophreniamayseverelyinterfere
with patientsseekingdentaltreatment,delayingrestorativetreatmentuntil tooth lossis inevi-
table.Moreover,studieshaveshownthatdentalhealthisoftenseenaslowerpriority in the
globalhealthapproachof PWS[42,43].

Theresultsof themultivariatelogisticregressionsanalysisshowsthatPWSwhoaremaleor
olderwereespeciallylikely to havelesstooth scalingandmoredentalextraction.On thecon-
trary,womengenerallyhadmorepositiveoralhealthattitudesandpractices(usingextraclean-
ing devicesfor example)[44,45].In apopulationof institutionalizedpsychiatricpatients,Ngo
DY etal.[46] alsofound thatmaleshadmoretooth decaythanfemales.Comparedwith male
patients,femalepatientsmayperceiveadecayedtooth to bemoreproblematicandreport
symptoms,meaningthat theyaremorelikely obtaindentalcare[46]. In anAmericanstudy,
dentalhealthwaslinked to sexandsocioeconomicstatus,andto alesserextentto education
andincome,whereasage,raceanddentalinsurancecoveragewerenot significant[45]. Put
simply,womenaremorelikely thanmento takecareof themselvesin daily life.Men therefore
requireadditionalencouragementto attenddentalconsultations.

Table1. Population anddistribut ion of dental care.

With schizophrenia
(n = 2.213)%

Without schizophrenia
(n = 578,006)%

p-value

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 41.4 296,572 51.3

Toothscaling 919 41.5 277,206 48.0 <0.001

1 280 12.7 90,152 15.6

2±3 415 18.8 126,494 21.9 <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

Toothextraction 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://doi.org/10.1371/journal.pone.0229946.t001
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Studiesthathaveinvestigatedageascontributing factorin tooth scalingor dentaltreatment
arecontradictory.Advancedagecontributedto lessfrequenttooth brushingfor Haradaetal.
[44], but otherauthorsfoundno significantassociation[43]. Thoughelderlypeopleoftenlose
teethasaresultof periodontaldiseaseandcariesandthereisanincreasein tooth extractions
with age,otherfactorssuchaseducationlevelandeconomicstatusareworth takinginto
account[47].

Recentinternationalstudieshaveshowedthatpsychiatricinpatientslacksufficientpreven-
tiveoralhealthcare[3,13±20],but this is thefirst studyto highlightagapin oralhealthtreat-
mentin PWSin France,andwedescribetheobviousdisparityin consumptionthatunderlies
poororalhealth.Theseresultsalsoappearto begenerallycompatiblewith reportsfrom thelit-
eraturerelatedto theoralhealthof PWS[15,19,34,43,46,47].Dentalailmentsarelargelypre-
ventable,andpreventivemeasuressuchasdaily tooth brushingandregulardentalcheckups
aresimpleandeasyto implement[48]. In contrast,thecombinationof poordietandlifestyle

Fig 2. Geographical distribution of scalingtooth rate for personswith schizophrenia.

https://doi.org/10.1371/journal.pone.0229946.g002
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behaviours(high-sugardiet,useof psychoactivesubstancessuchastobacco,andinadequate
oralhygieneleadto poorhealth[3,16,17].Thefuturedevelopment,testingandimplementa-
tion of interventionsto improveoralhealthin PWScanbeguidedby thepresentfindings,
whichprovideimportant dataregardingshortcomingsin treatmentandtheneedfor more
regulardentalvisitsin thispopulation.

Limitation andstrengths
Thealgorithmusedto identify PWSdid not includethedatabaseof psychiatrichospitaliza-
tionseventhoughit wasincludedin thereferencealgorithm.This isbecausetheEGBdoesnot
includetheFrenchpsychiatricdatabase.However,thepersonswhowerecoveredaspartof
long-termdiseasewith diagnosticcodesF20-representapproximately70%of peopleidentified
by theSNDSassufferingfrom psychoticdisorders.

Fig 3. Geographical distribution of dental treatment rate for personswith schizophrenia.

https://doi.org/10.1371/journal.pone.0229946.g003
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Furthermore,thisbiasisprobablyof limited effect.Thepotentialconsequencewouldbean
inclusionof unidentifiedcasesof schizophreniain thecontrol group,thereforereducingthe
amplitudeof thereportedassociations.

Oneof thestrengthsof our studyis therepresentativenessof theEGBof theFrenchgeneral
populationandits highstabilityovertime.An additionalstrengthis thefactthathealthinsur-
anceiscompulsoryfor all Frenchresidents.Thismeansthatall healthcareactsarereimbursed,
andall reimbursementsareautomaticallyrecordedandtransferredto theSNDSdatabase.The
quantificationof dentalcarecanthereforebeconsideredexhaustive.

Moreover,our resultssuggestaspatialprevalenceof schizophreniathat is tied to urbanicity.
Urbanicity isawell-establishedenvironmentalrisk factorfor developingschizophrenia[49],
andtheprevalenceof schizophreniaisknown to begreaterin citiesthanin rural areas[49,50].

In accordancewith anumberof publishedstudies,our PWSsamplewaspredominantly
male[51]. However,patientsweremorelikely to beaged35to 64eventhoughtheinitial

Fig 4. Geographical distribution of tooth extraction rate for personswith schizophrenia.

https://doi.org/10.1371/journal.pone.0229946.g004
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symptomsof schizophreniaoftenbeginbefore20yearsof age[52]. It ispossiblethatmentalill-
nesswasoftenundiagnosedin theearlystagesor that thealgorithmusedin our studywasnot
accurateenough.It isknown thatuntreatedpsychosisin first-episodecasesmeansthat
patientsareoftenactivelypsychoticfor averylongtime beforetheygethelp[53]. For this rea-
son,wecannotruleout anumberof unidentifiedPWSin our study.

Conclusion
This is thefirst studyto providegeographicmappingof theoralhealthtreatmentof PWSin
France.Wefound that thedepartmentslocatedalonganorth-east/south-westdiagonalline
hadfewerPWSwhilethehighestnumberwerein urbandepartments,thoseborderingthe
Mediterranean,andalongtheexternalborders.WehighlightedthatPWSwerelesslikely to
havehadtooth scalinganddentaltreatmentsbut morelikely to haveundergoneadental
extractionthangeneralpopulation.Wenoticedaclearinequityin oralhealthtreatment,and
nationalhealthpoliciesareneededto addressthis issue.Furtherstudiesareneededin orderto
improvethemanagementof oralhealthin PWS,potentiallywith theuseof specificprevention
andeducationprograms.But first of all, themostpressingchallengeis to expandtheunder-
standingof thefactorsthat limit or facilitatethehealthcarepathwayfor PWSin orderto opti-
mizetheir oralhealth.
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Table2. Multivaria te logistic regressionsanalysis.

Agecategory 15±24 25±34 35±44

OR IC 95% p OR IC 95% p OR IC 95% p

Toothscaling

�� 1.05 0.65±1.67 0.85 1.24 0.99±1.54 0.05 0.95 0.80±1.11 0.5

������ 1.45 1.41±1.49 <0.0001 1.66 1.62±1.70 <0.0001 1.53 1.49±1.57 <0.0001

Dentalextraction

�� 2.05 1.18±3.57 0.01 1.82 1.40±2.37 <0.0001 1.53 1.26±1.87 <0.0001

������ 1.31 1.26±1.37 <0.0001 1.04 101±1.08 0.04 1.01 0.97±1.04 0.75

Dentaltreatment

�� 1.34 0.83±2.17 0.22 1.42 1.15±1.76 0.001 1.11 0.94±1.31 0.21

������ 1.24 1.20±1.27 <0.0001 1.30 1.27±1.33 <0.0001 1.30 1.27±1.34 <0.0001

Agecategory 45±54 55±64 �65

OR IC 95% p OR IC 95% p OR IC 95% p

Toothscaling

�� 0.63 0.53±0.75 <0.0001 0.45 0.37±0.55 <0.0001 0.42 0.32±0.57 <0.0001

������ 1.52 1.48±1.56 <0.0001 1.48 1.44±1.52 <0.0001 1.17 1.14±1.19 <0.0001

Dentalextraction

�� 1.39 1.15±1.69 0.001 0.87 0.70±1.10 0.25 0.82 0.61±1.11 0.19

������ 0.97 0.94±1.00 0.05 0.98 0.95±1.01 0.11 0.93 0.90±0.95 <0.0001

Dentaltreatment

�� 0.84 0.71±1.00 0.05 0.63 0.52±0.77 <0.0001 0.7 0.54±0.89 0.005

������ 1.26 1.23±1.30 <0.0001 1.23 1.20±1.23 <0.0001 1.06 1.03±1.08 <0.0001

OR:oddsradio;CI: ConfidenceInterval;CG:Control group;Gender(ref = male)

https://doi.org/10.1371/journal.pone.0229946.t002
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