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Surveillance and Monitoring in an Aging Society
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 Niigata University
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Oral health/disease surveillance is an information-based activity involving the collection, analysis and interpretation of large volumes of data originating from a variety of sources 　 (WHO).
 The information collated is used in ways to 1) evaluate the effectiveness of control and preventative health measures, 2) monitor changes in health conditions, 3) support oral health planning and the allocation of appropriate resources within the healthcare system, 4) identify high risk populations or areas to target interventions, 5) provide a valuable archive of disease activity for future reference. To be effective, the collection of surveillance data must be
 standardized on a global basis and be made available at local, regional and national level.
 Teutsch SM, Churchill RE: Principles and practice of public health surveillance, 2nd, edn, New York, Oxford University Press, Inc, 2000, 1-16.
 Introduction and Background
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Monitoring is a systematic process of observing, tracking and recording activities or data for the purpose of measuring program or implementation and its progress towards achieving objectives. Information gathered through monitoring is used to analyze, evaluate the all of the components of a project or a department in order to measure its effectiveness and adjust inputs where necessary.
 Introduction and Background
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Indicators are quantifiable outcomes generated from surveillance data that are used to monitor the morbidity and mortality of diseases in the population as well as their risk factors and burden on populations.
 Oral cancer has mortality indicator because people die of oral cancer and its sequelae.
 Other oral disease, such as dental caries and periodontal diseases have morbidity indicators, representing frequency, severity and extent of disease.
 Common risk factors such as tobacco use, alcohol consumption, lack physical activity, quality of diet and nutrition and other risky behaviors are surveilled through national and local systems. Finally, some data exist on the burden of missing teeth and lack of occluding pairs on the quality of life and nutrition of individuals.
 Definitions of Indicators
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7
 Oral health assessment and monitoring
 World Health Organization 2013
 OralHealth SurveysBasic Methods5th Edition
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WHO Oral Health Surveys Basic Methods 5th Edition・　 Dentition status (crown and root)・　 Periodontal status (BOP, PD and LA)・　 Enamel fluorosis・　 Dental erosion・　 Traumatic dental injuries・　 Oral mucosa (condition and location)・　 Denture status
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The WHO STEPwise approach to Surveillance (STEPS)
 The instruments may include core, expanded andoptional data.
 STEPS emphasizes that fewer good-quality data are more valuable than large quantities of poor-quality data.
 Step 1: with the compilation of key information on risk factors and self-reported health using a questionnaire
 Step 2: simple physical measurements
 Step 3: more complex measurements for biochemical analysis.
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Framework for the WHO STEPwise approach to chronic disease surveillance.
 V. SURVEILLANCE & MONITORING
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The WHO STEPwise approach to Oral Health Surveillance
 The acquisition of information on self-assessment of oral conditions, oral health practices, measurements of diet, tobacco use and alcohol consumption, quality of life, and social position, all of which are based on standard WHO definitions.
 Step 1:
 This may include data on general health factors that are of importance to oral health conditions, e.g. height, weight and waist circumference as indicators of nutritional status, underweight or obesity, experience of diabetes and markers of HIV infection.
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12
 Oral health assessment and monitoring
 World Health Organization 2013
 OralHealth SurveysBasic Methods5th Edition
 Step 1
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Core self-assessment of oral health and risksStep 1Q1General information (ID, sex, location) Q2 AgeQ3 Self-reported number of teeth presentQ4 Experience of pain/discomfort from teeth and mouthQ5 Wearing of removable denturesQ6 Self-assessment of status of teeth and gumsQ7 Frequency of tooth cleaning Q8 Use of aids for oral hygieneQ9 Use of toothpaste containing fluorideQ10 Dental visits Q11 Reason for dental visit
 Q4 and 12 Experience of reduced quality of life due to oral problemsQ13 Consumption of sugar foods and drinksQ14 Use of tobacco: type and frequencyQ15 Consumption of alcoholQ16 Level of education
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Step 1Self-reported
 Core
 Step 2Clinicalexaminations
 Step 3Biologicalmeasurements
 ・　 Oral health status
 ・　 Oral health behavior・　 Risk factors
 ・　 Social information
 Number of teethDental cariesPeriodontal diseasesOral mucosal lesionsDenture status
 Global use
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Step 1Self-reported
 Core
 Step 2Clinicalexaminations
 Step 3Biologicalmeasurements
 ・　 Oral health status
 ・　 Oral health behavior・　 Risk factors
 ・　 Social information
 Number of teethDental cariesPeriodontal diseasesOral mucosal lesionsDenture status
 Global use
 Expanded
 ・　 Oral health statusNumber of teeth
 High-, middle-income countries use
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 Vitamin levels by number of teeth
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 Yoshihara A, et al. Gerodontology 2005; 22: 211-218.

Page 17
						

Kaplan–Meier survival curves
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Step 1Self-reported
 Core Expanded
 Step 2Clinicalexaminations
 Step 3Biologicalmeasurements
 ・　 Oral health status
 ・　 Oral health behavior・　 Risk factors
 ・　 Social information
 Number of teethDental cariesPeriodontal diseasesOral mucosal lesionsDenture status
 Global use
 Periodontal dis.
 ・　 Oral health statusNumber of teeth
 High-, middle-income countries use
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Questionnaire (Self-report Oral Health Questions)Perio
 1) Do you think you might have gum disease?
 2) Overall, how would you rate the health of your teeth and gums?
 3) Have you ever had treatment for gum disease such as scaling and root planing, sometimes called “deep cleaning” ?
 4) Have you ever had any teeth become loose on their own, without an injury?
 5) Have you ever been told by a dental professional that you lost bone around your teeth?
 6) During the past three months, have you noticed a tooth that doesn’t look right?
 7) Aside from brushing your teeth with a toothbrush, in the last seven days, how many times did you use dental floss or any other device to clean between your teeth?8) Aside from brushing your teeth with a toothbrush, in the last seven days, how many times did you use mouthwash or other dental rinse product that you use to treat dental disease or dental problems?
 J Dent Res 92(11):1041-1047, 2013
 １ . Yes ２ . No ３ . Refused ４． Don’t know
 １ . Yes ２ . No ３ . Refused ４． Don’t know
 １ . Excellent ２ . Very good ３ . Good ４． Fair 5. Poor 6 Refused 7. Don’t know
 １ . Yes ２ . No ３ . Refused ４． Don’t know
 １ . Yes ２ . No ３ . Refused ４． Don’t know
 １ . Yes ２ . No ３ . Refused ４． Don’t know
 Days 9. Refused
 Days 9. Refused
 Have gum disease
 Teeth/gum health
 Had gum treatment
 Loose tooth
 Lost bone
 Tooth does not look right
 Floss use
 Mouthwash
 Level 1
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Step 1Self-reported
 Core Expanded
 Step 2Clinicalexaminations
 Step 3Biologicalmeasurements
 ・　 Oral health status
 ・　 Oral health behavior・　 Risk factors
 ・　 Social information
 Number of teethDental cariesPeriodontal diseasesOral mucosal lesions
 Occlusal supports
 Denture status
 Global use
 Periodontal dis.
 ・　 Oral health statusNumber of teeth
 High-, middle-income countries use
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Logistic regression analysis for decline of physical fitness
 Independent variables P= Odds P= 95% CI
 Sex Female 2.16 0.40 0.35 -13.22 0.53 0.35 0.14 - 2.00Hight cm 1.01 0.91 0.89 - 1.14 0.96 0.43 0.87 - 1.06Weight kg 1.03 0.47 0.95 - 1.11 1.03 0.38 0.96 - 1.10Disease historyYes 0.35 0.87 0.10 - 1.17 1.03 0.95 0.41 - 2.61Blood pressureHigh 0.52 0.22 0.19 - 1.47 0.79 0.56 0.36 - 1.74Serum albumin g/dL 0.81 0.85 0.09 - 7.48 0.47 0.47 0.06 - 3.65Back pain Yes 3.23 0.45 0.15 - 69.00 0.66 0.65 0.11 - 3.89Smoking Yes 4.11 0.06 0.95 -17.70 1.03 0.96 0.28 - 3.77Marital status Yes 0.29 0.11 0.06 - 1.30 2.05 0.25 0.61 - 6.91Education level10+ years 1.36 0.55 0.49 - 3.76 1.03 0.95 0.45 - 2.35
 Eichner Index Class B 4.61 0.01 1.44 - 14.75 0.84 0.67 0.37 - 1.89Class C 0.9 0.88 0.23 - 3.46 4.27 0.03 1.14 -15.98
 R 2
 N 109 123
 Dependent variablesOne-leg standing time
 (Stable: 0, Decline: 1)
 0.22 0.14
 Leg extensor power
 Odds 95% CI(Stable: 0, Decline: 1)
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Step 1Self-reported
 Core Expanded
 Step 2Clinicalexaminations
 Step 3Biologicalmeasurements
 ・　 Oral health status
 ・　 Oral health behavior・　 Risk factors
 ・　 Social information
 Number of teethDental cariesPeriodontal diseasesOral mucosal lesions
 Occlusal supports
 Denture status
 Global use
 Periodontal dis.
 ・　 Oral health statusNumber of teeth
 High-, middle-income countries use
 ・　 Oral health behavior
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Q2-4 Do you have a primary nursing care requirement authorization?１ . No ２ . Requiring help 1 ３ . Requiring help 2 ４． Nursing care level 1 　　5 ． Nursing care level 2 　　 6 ． Nursing care level 3 7 ． Nursing care level 4 　　8 ． Nursing care level 5 9. Refused 10. Don’t know
 Q14-3 How often do you have a physical excise behavior?１ . Daily ２ . some days/ week ３ . some days/ month 4. <1/ month 4. Refused 5. Don’t know 　
 Q14-4 How often do you eat vegetables?１ . At least 2 times/ day ２ . At lease 1 time/ day ３ . some days/ week 4. <1/ week 5. Refused 6. Don’t know 　
 Q25 Height and weight?Height cm ２ . Weight Kg 3. Refused 4. Don’t know 　
 8020
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Step 1Self-reported
 Core Expanded Optional modules
 Step 2Clinicalexaminations
 Step 3Biologicalmeasurements
 ・　 Oral health status
 ・　 Oral health behavior・　 Risk factors
 ・　 Social information
 Number of teethDental cariesPeriodontal diseasesOral mucosal lesions
 Occlusal supports
 Denture statusCancer, etc.
 Global use High-income countries use
 ・　 Medical history
 Periodontal dis.
 ・　 Oral health statusNumber of teeth
 High-, middle-income countries use
 DMObesityStrokeCVD

Page 26
						

CVD as an example
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Smoking
 Alcohol
 Diet
 Stress
 Hygiene
 Cancers・ Lung ・ Pancreas ・ Kidney ・ Urinary tract・Mouth/ throat
 Respiratory diseases
 Cardiovascular diseases
 Dental erosion
 Dental caries
 Periodontal diseases
 Diabetes
 Obesity
 Common risk factors and each NCD (Petersen PE, WHO, 2003)
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Chewingdifficulty
 Oral diseases
 Number of teeth
 Food diversity
 Micro-nutrients
 Primary OralFrailty Cycle
 Root cariesAlbminPerio. diseases
 VitaminsCalcium
 Cholesterol
 BMD
 Perio. diseases
 HartCKD
 BMD
 Physical fitness
 Depression
 Dementia
 Calorie intake
 Stroke
 Metabolic Syn.DM
 Vitamins & Mineralsω-3 fatty acidsPolyunsaturated fatty acids
 Perio. diseases
 CancerInflammation
 Systemic dis.
 Life course approach should be needed.
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Step 1Self-reported
 Core Expanded Optional modules
 Step 2Clinicalexaminations
 Step 3Biologicalmeasurements
 ・　 Dentition status・　 Periodontal status・　 Dental trauma・　 Oral mucosa・　 Denture status
 ・　 Oral health status
 ・　 Oral health behavior・　 Risk factors
 ・　 Social information
 Number of teethDental cariesPeriodontal diseasesOral mucosal lesions
 Occlusal supports
 Denture statusCancer, etc.
 Global use High-income countries use
 ・　 Medical history
 Periodontal dis.
 ・　 Oral health statusNumber of teeth
 High-, middle-income countries use
 DMObesityStrokeCVD
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Step 1Self-reported
 Core Expanded Optional modules
 Step 2Clinicalexaminations
 Step 3Biologicalmeasurements
 ・　 Dentition status・　 Periodontal status・　 Dental trauma・　 Oral mucosa・　 Denture status
 ・　 Oral health status
 ・　 Oral health behavior・　 Risk factors
 ・　 Social information
 Number of teethDental cariesPeriodontal diseasesOral mucosal lesions
 Occlusal supports
 Denture statusCancer, etc.
 Global use High-income countries use
 ・ BOP, PPD and CAL at 6 sites
 ・　 Medical history
 Periodontal dis.
 ・　 Oral health statusNumber of teeth
 High-, middle-income countries use
 DMObesityStrokeCVD

Page 31
						

Step 1Self-reported
 Core Expanded Optional modules
 Step 2Clinicalexaminations
 Step 3Biologicalmeasurements
 ・　 Dentition status・　 Periodontal status・　 Dental trauma・　 Oral mucosa・　 Denture status
 ・　 Oral health status
 ・　 Oral health behavior・　 Risk factors
 ・　 Social information
 Number of teethDental cariesPeriodontal diseasesOral mucosal lesions
 Occlusal supports
 Denture statusCancer, etc.
 Global use High-income countries use
 ・ BOP, PPD and CAL at 6 sites ・Masticatory function
 ・　 Medical history
 Periodontal dis.
 ・　 Oral health statusNumber of teeth
 High-, middle-income countries use
 DMObesityStrokeCVD

Page 32
						

Schimmel M, et al.: J. Dent., 43, 955-964, 2015.
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Step 1Self-reported
 Core Expanded Optional modules
 Step 2Clinicalexaminations
 Step 3Biologicalmeasurements
 ・　 Dentition status・　 Periodontal status・　 Dental trauma・　 Oral mucosa・　 Denture status
 ・　 Oral health status
 ・　 Oral health behavior・　 Risk factors
 ・　 Social information
 Number of teethDental cariesPeriodontal diseasesOral mucosal lesions
 Occlusal supports
 Denture statusCancer, etc.
 Global use High-income countries use
 ・ BOP, PPD and CAL at 6 sites ・Masticatory function・ Hyposalivation
 ・　 Medical history
 Periodontal dis.
 ・　 Oral health statusNumber of teeth
 High-, middle-income countries use
 DMObesityStrokeCVD
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Step 1Self-reported
 Core Expanded Optional modules
 Step 2Clinicalexaminations
 Step 3Biologicalmeasurements
 ・　 Dentition status・　 Periodontal status・　 Dental trauma・　 Oral mucosa・　 Denture status
 ・　 Oral health status
 ・　 Oral health behavior・　 Risk factors
 ・　 Social information
 Number of teethDental cariesPeriodontal diseasesOral mucosal lesions
 Occlusal supports
 Denture statusCancer, etc.
 Global use High-income countries use
 ・ BOP, PPD and CAL at 6 sites ・Masticatory function・ Hyposalivation
 ・ Oral microorganisms ・ Serum cytokines, etc.
 ・　 Medical history
 Periodontal dis.
 ・　 Oral health statusNumber of teeth
 High-, middle-income countries use
 DMObesityStrokeCVD
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V. Surveillance and Monitoringb. Sharing data at the global level
 FDI receives and stores data in a division like data bank department.
 Oral examinations, common risk factors, medical history including information of physical performance, behavioral perceived needs and comorbidity conditions will be collected in each country.Core data will be input through iPad at each survey venue.
 Digital data will directly be sent to FDI Office. A Society have to
 prepare an operator who input data to make digital file.
 FDI
 Data set will be sent to dental association office in each country.
 Dental Association
 Sending data file
 FDI analyzes about efficacy and effectiveness of interventions, cost effectiveness, contribution to prevention and control of NCDs.
 WHO or WHO Collaborating Centers
 Data sharing
 Research collaboration
 IADR, IARC, Others
 Res. collab.
 Data based on WHO
 format will be acceptable.
 Fig. 3 Tentative scheme of surveillance and monitoring system.
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Conclusion1. Oral health surveillance and monitoring should be planned in collaboration among FDI, WHO and IADR. 2. Surveillance indicators may be divided into 2 such as Step 1 and 2 according to WHO STEPwise approach.3. Core indicators will be consisted of minimum information from interview/questionnaire (self-reported questions) basis. 4. Components of core surveillance indicators are
 5. Risk factor, protect factor and oral behavioral information is also needed to collect by interview/questionnaire. 6. Data bank system and monitoring system should be developed.
 1) Number of teeth2) Teeth conditions3) Periodontal conditions4) Occlusal conditions including denture status
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