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IntroductionIntroductionIntroductionIntroduction
In Hong Kong prevalence of diabetes mellitusIn Hong Kong prevalence of diabetes mellitusIn Hong Kong, prevalence of diabetes mellitusIn Hong Kong, prevalence of diabetes mellitus
AgeAge FemaleFemale MaleMale
2525--3434 1.4%1.4% 2.0%2.0%2525 3434 1.4%1.4% 2.0%2.0%
6565--7474 29.3%29.3% 21.7%21.7%
PrevalencePrevalence ofof DMDM inin workingworking adultsadults isis 55%%
AverageAverage 1010%% ofof thethe adultadult populationpopulation inin HongHong KongKong areare
diabetics,diabetics, 9797%% typetype 22
‘Diabetic‘Diabetic epidemic’epidemic’ asas aa threatthreat toto healthhealth carecare ofofDiabeticDiabetic epidemicepidemic asas aa threatthreat toto healthhealth carecare ofof
developingdeveloping countriescountries ee..gg.. IndiaIndia andand ChinaChina (King(King &&
RewersRewers 19931993))
P i d t lP i d t l didi ff di b tdi b t li tili tiPeriodontalPeriodontal diseasedisease asas oneone ofof diabetesdiabetes complicationscomplications..
(L(Lööee 19931993))
DiabeticDiabetic complicationscomplications affectaffect qualityquality ofof lifelife ofof patientspatientspp q yq y pp
(UKPDS(UKPDS 19991999)) andand increaseincrease thethe publicpublic healthhealth costcost inin
managementmanagement ofof diabetesdiabetes mellitusmellitus



AimAimAimAim

TT d ibd ib dd ll thth ll h lthh lthToTo describedescribe andand analyzeanalyze thethe oraloral healthhealth
status,status, particularlyparticularly periodontalperiodontal statusstatus ofof
predominatelypredominately lowlow income,income, middlemiddle ageage toto
elderlyelderly ChineseChinese typetype 22 diabeticdiabetic subjectssubjects inin
HongHong KongKong
ToTo assessassess toto whatwhat extentextent periodontalperiodontaloo assessassess toto atat e te te te t pe odo tape odo ta
destructiondestruction isis associatedassociated withwith diabetesdiabetes
mellitusmellitus inin thethe populationpopulation studied?studied?mellitusmellitus inin thethe populationpopulation studied?studied?



MethodMethodMethodMethod



C i t li f ll Chi ti t dC i t li f ll Chi ti t dConvenient sampling of all Chinese patients aged Convenient sampling of all Chinese patients aged 
4141--84 years84 years--old attending Monday clinic, Diabetes old attending Monday clinic, Diabetes 
Mellitus Centre Tung Wah Eastern HospitalMellitus Centre Tung Wah Eastern HospitalMellitus Centre, Tung Wah Eastern HospitalMellitus Centre, Tung Wah Eastern Hospital
AgeAge-- and sexand sex--matched control subjects without matched control subjects without 
major systemic conditions who attended the Mondaymajor systemic conditions who attended the Mondaymajor systemic conditions who attended the Monday major systemic conditions who attended the Monday 
General OutGeneral Out--patient Department, Tung Wah Eastern patient Department, Tung Wah Eastern 
HospitalHospital
Medical team members responsible for subject Medical team members responsible for subject 
recruitment recruitment 
E i bli d i f bjE i bli d i f bjExaminers were blind to grouping of subjectsExaminers were blind to grouping of subjects
Survey took 8 weeks to finishSurvey took 8 weeks to finish



Medical HistoryMedical History
–– Diabetic history Diabetic history –– age of onset, duration of age of onset, duration of yy g ,g ,

diabetes, current HbAlc leveldiabetes, current HbAlc level
Social HistorySocial HistorySocial HistorySocial History
–– Education level, income, smoking habitEducation level, income, smoking habit

Dental HistoryDental History
–– Dental attendance toothbrushing habitDental attendance toothbrushing habitDental attendance, toothbrushing habitDental attendance, toothbrushing habit



Oral ExaminationOral Examination
–– DMFT, CPI (WHO 1997); ALoss (Corbet et al. 2001)DMFT, CPI (WHO 1997); ALoss (Corbet et al. 2001)
–– Denture statusDenture status

Calibration done on 10% subjects surveyedCalibration done on 10% subjects surveyedj yj y
Kappa/Adjusted KappaKappa/Adjusted Kappa

DMFTDMFT 0 830 83 Very GoodVery GoodDMFTDMFT 0.830.83 Very GoodVery Good
CPICPI 0.79, 0.76, 0.69 Good0.79, 0.76, 0.69 Good
ALossALoss 0 90 0 86 0 83 Very Good0 90 0 86 0 83 Very GoodALossALoss 0.90, 0.86, 0.83 Very Good0.90, 0.86, 0.83 Very Good



Data AnalysisData Analysis
–– Modified considerable attachment loss categorization (Corbet etModified considerable attachment loss categorization (Corbet etModified considerable attachment loss categorization (Corbet et Modified considerable attachment loss categorization (Corbet et 

al 2001)al 2001)

age ALoss scoreable ALoss score ofg

group (yr) ≧ x sextants ≧ y in ≧ z sextants

< 45 4 1 2

3 or less 1 1

45 - 64 4 1 3

3 or less 1 2

3 or less 2 1

65 - 74 4 2 2

3 or less 2 13 or less 2 1

75 - 84 4 2 3

3 or less 2 23 or less 2 2

3 or less 3 1



Date AnalysisDate Analysis
–– Fisher Exact testFisher Exact test
–– Multiple comparison with Bonferroni Multiple comparison with Bonferroni 

adjustmentadjustmentadjustmentadjustment
–– Linear multiple regressionLinear multiple regression



Results and DiscussionResults and Discussion



Demographic data and dental attendance of 
bj tsubjects

Diabetic Last dental 
status n age visit (Yr)

Men DM 169 62.1 + 10.6 2.5 + 1.4

Non-DM 75 64.4 + 11.1 2.7 + 1.2 

Women DM 195 64.9 + 9.4 2.3 + 1.4 

Non-DM 86 63.8 + 10.2 2.3 + 1.2

Total DM 364 63.6 + 10.1 2.4 + 1.4

N DM 161 64 1 10 6 2 5 1 2Non-DM 161 64.1 + 10.6 2.5 + 1.2 



Education LevelEducation LevelEducation LevelEducation Level
100%

75%

post-secondary
50%

post secondary
secondary
no school/primary

25%

0%

non-DM DMnon DM DM



IncomeIncomeIncomeIncome
100%

75%
>US$ 50000 pa
US$ 15000 50000 pa50% US$ 15000-50000 pa
US$ 7500-15000 pa
<US$ 7500 pa

25%

0%

non-DM DMnon DM DM



Smoking HabitSmoking HabitSmoking HabitSmoking Habit

100%

60%
80%

current smoker

20%
40%
60%

ex-smoker
non-smoker

0%
20%

non DM DMnon-DM DM



Diabetic history of subjectsDiabetic history of subjects

Age of Time sincege o
onset

Time since 
DM diagnosis HbA1c

n (year) SD (year) SD % SD

Men 169 55.3 11 6.8 6.4 7.8 1.3

WWomen 195 55.9 10.5 8.9a 7 8 1.3

Total 364 55.6 10.7 8 6.8 7.9 1.3

a P<0.005, unpaired t-test



Caries experience (mean values) of subjects 
according to gender and diabetic status

Di b ti % ith DMFTDiabetic
status n

% with 
DMFT >0 DT MT FT DMFT

DMFT
(SE)

Men DM 169 98 1.4 12.2 1.6 15.2 0.8

Non-DM 75 97 2.4a 9.2 1.5 13.2 1

Women DM 195 100 1 2 15 3b 1 6 18 1c 0 6195 100 1.2 15.3 1.6 18.1 0.6

Non-DM 86 100 1.7 11.7 2.3 15.7 0.9

Total DM 364 99 1 3d 13 9e 1 6 16 8f 0 5Total DM 364 99 1.3d 13.9e 1.6 16.8f 0.5

Non-DM 161 99 2.1 10.5 2 14.5 0.7
a Non-DM men vs DM men Bonferroni multiple comparison P<0 05Non-DM men vs DM men, Bonferroni multiple comparison, P<0.05
b DM women vs Non-DM women or DM men, Bonferroni multiple comparison, P<0.05
c DM women vs DM men, Bonferroni multiple comparison, P<0.05
dP<0.001, eP<0.0005, fP<0.05, unpaired t-test



Proportion of edentulous subjectsp j

Diabetic
status n/Total % Edentulism

Men* DM 18/169 10 7Men DM 18/169 10.7

Non-DM
2/75 2 72/75 2.7

Women* DM 29/195 14.9

Non-DM
3/86 3.5

Total* DM 47/364 12.9

Non-DM 5/161 3 1Non-DM 5/161 3.1
*DM vs non-DM group, Fisher exact test, P<0.05



Percentage distribution of subjects according to 
highest CPI or ALoss score (by sextant)

P bj i h hi hDiabetic 
status

Percentage subjects with highest score

n 0 1 2 3 4

CCPI Men DM 147 0 0 9.5 34 56.5
Non-DM 72 0 0 11.1 48.6 40.3

Women DM 161 0 0 12 4 44 1 43 5Women DM 161 0 0 12.4 44.1 43.5
Non-DM 81 0 0 13.6 54.3 32.1

Total DM 308 0 0 11 39.3 49.7*

Non-DM 153 0 0 12.5 51.6 35.9

ALoss Men DM 145 8.3 33.1 36.6 17.2 4.8
Non-DM 72 4.2 43.1 37.5 9.7 5.6

Women DM 158 10 1 46 2 30 4 8 9 4 4Women DM 158 10.1 46.2 30.4 8.9 4.4
Non-DM 78 17.9 52.6 23.1 6.4 0

Total DM 303 9.2 39.9 33.3 12.9 4.6
Non-DM 150 11.3 48 30 8 2.7

* Significantly more subjects in DM group having highest CPI as 4, Chi square test, P<0.02



Mean numbers of sextants with 
different levels of CPI and ALoss scores

Diabetic
status

Mean number of sextants with score

n 0 1+2+3+4 2+3+4 3+4 4 X

CPI Men DM 147 0 5 5 3.4 1.3 1

Non-DM 72 0 5.3 5.3 3.1 1 0.7

Women DM 16 0 4.7 4.6 2.9 0.9 1.4

Non-DM 81 0 4.9 4.9 2.5 0.5 1.1

Total DM 308 0 4.8 4.8 3.1 1.1 1.2

Non-DM 153 0 5.1 5.1 2.8 0.8 0.9

ALoss Men DM 145 1.3 3.3a 1.3b 0.3 0.1 1.4

Non-DM 72 1.5 3.4c 1 0.2 0.1 1.1

W DM 1 8 1 2 0 8 0 2 0 1 1 9Women DM 158 1.5 2.7 0.8 0.2 0.1 1.9

Non-DM 78 2.2d 2.3 0.4 0.1 0 1.4

Total DM 303 1.4e 2.9 1e 0.2 0.1 1.6e

Non-DM 150 1.9 2.8 0.7 0.1 0 1.3
aDM males vs females , Bonferroni multiple comparison, P<0.0001
bDM vs non-DM males; DM males vs females , Bonferroni multiple comparison, P<0.0001
cnon-DM males vs females , Bonferroni multiple comparison, P<0.0001
dDM vs non-DM females; non-DM males vs females , Bonferroni multiple comparison, P<0.0001
eDM vs non-DM groups, ANOVA, P<0.05



Linear multiple regression analysis showed:Linear multiple regression analysis showed:
Considerable attachment loss in Considerable attachment loss in 

–– DM subjects associated with smoking habit but DM subjects associated with smoking habit but 
negatively correlated with age (P<0.0001)negatively correlated with age (P<0.0001)

–– Control subjects was associated with number of Control subjects was associated with number of 
missing teeth, years after last dental visit, smoking missing teeth, years after last dental visit, smoking 
h bit l i d ti l l t d ithh bit l i d ti l l t d ithhabit, lower income and negatively correlated with habit, lower income and negatively correlated with 
age (P<0.0001)age (P<0.0001)



Tooth lossTooth lossTooth loss Tooth loss 
–– in DM subjects, tooth loss was associated in DM subjects, tooth loss was associated 

ith d t i id blith d t i id blwith age, denture wearing, considerable with age, denture wearing, considerable 
attachment loss and negatively correlated attachment loss and negatively correlated 
with self reported daily brushing frequencywith self reported daily brushing frequencywith self reported daily brushing frequency with self reported daily brushing frequency 
(P<0.000)(P<0.000)
in Control subjects tooth loss was associatedin Control subjects tooth loss was associated–– in Control subjects, tooth loss was associated in Control subjects, tooth loss was associated 
with age, denture wearing, and considerable with age, denture wearing, and considerable 
attachment loss and negatively correlatedattachment loss and negatively correlatedattachment loss and negatively correlated attachment loss and negatively correlated 
with years after last dental visit (P<0.001)with years after last dental visit (P<0.001)



SummarySummarySummarySummary
HH KK ChiChi iddliddl tt ld lld l TT 22HongHong KongKong ChineseChinese middlemiddle ageage toto elderlyelderly TypeType 22
diabeticdiabetic patientspatients seemedseemed toto havehave lessless cariescaries experienceexperience
inin termsterms ofof decayeddecayed--filledfilled teethteeth butbut moremore missingmissing teethteethyy gg
(probably(probably inin relationrelation toto periodontitis)periodontitis) thanthan ageage--andand sexsex--
matchedmatched controlscontrols;;
H lfH lf ff thth DMDM bj tbj t dd h dh d dd i d t li d t lHalfHalf ofof thethe DMDM subjectssubjects surveyedsurveyed hadhad deepdeep periodontalperiodontal
pocketspockets whereaswhereas inin aroundaround slightlyslightly moremore thanthan 11//33 ofof thethe
ageage--,, sexsex--matchedmatched controlscontrols suchsuch conditioncondition waswas foundfoundageage ,, sese a c eda c ed co o sco o s sucsuc co d oco d o asas ou dou d
DMDM subjectssubjects hadhad moremore meanmean numbernumber ofof sextantssextants withwith
moderatemoderate toto advancedadvanced attachmentattachment lossloss



ConclusionConclusionConclusionConclusion
B thB th t tt t (DM)(DM) dd t lt l ff thth iddliddl ddBothBoth testtest (DM)(DM) andand controlcontrol groupsgroups ofof thethe middlemiddle ageage andand
elderlyelderly ChineseChinese peoplepeople surveyedsurveyed hadhad poorpoor oraloral healthhealth
DMDM patientspatients seemedseemed toto suffersuffer fromfrom moremore severesevereDMDM patientspatients seemedseemed toto suffersuffer fromfrom moremore severesevere
periodontalperiodontal diseasedisease andand itsits consequencesconsequences

PeriodontalPeriodontal care,care, oraloral hygienehygiene educationeducation andand smokingsmoking
cessationcessation shouldshould bebe directeddirected toto thisthis groupgroup ofof lowlow incomeincome
middlemiddle ageage toto elderlyelderly ChineseChinese typetype 22 DMDM subjectssubjectsmiddlemiddle ageage toto elderlyelderly ChineseChinese typetype 22 DMDM subjectssubjects
especiallyespecially thethe youngeryounger membersmembers toto preventprevent andand
attenuateattenuate thethe oraloral diabeticdiabetic complicationcomplicationpp
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