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MY BACKGROUND

Grew up in Huntly (North Waikato)

University of Otago graduate – BSc (physiology), BDS, MComDent

University of Leeds – MA (health services studies)

University of Adelaide – PhD (dental epidemiology)

Private dental practice – NZ, England (five years)

Dental public health/hospital dentistry – NZ (seven years)

Academic since 1994 (Adelaide then Otago – from 1996) 



WHAT I DO AS AN ACADEMIC

Research
Epidemiology

Life course epidemiology

Dunedin Study

Australia – SADLS, SMILE

National survey work

Gerodontology

Health Services

Research

OHRQoL, outcomes

Service use

Workforce

Service
University

HoD Oral Sciences

(2014-19)

Other

Journal work:

Editor-in-Chief,

Comm Dent Oral Epidemiol

(≈570 MS/year)

Associate Editor, 

Eur J Oral Sci

(≈45 MS/year)

Teaching
Undergraduate

DENT 263, 363, 463

DENT 363 - coordinator

Postgraduate

MComDent

DClinDent

Research supervision

13 current: 

6 PhDs, 5 DClinDents,

2 MComDents

81 completions to date:

10 PhD, 27 DClinDents,

26 MComDents, 12 MDS,

6 MPH



THINKING ABOUT THE MOUTH

Biomedical 

Entrance to the gastrointestinal system

Comminution of food

Commencement of digestion

Facilitative role of saliva

Bone, mucosa, teeth, supporting 
connective tissues, tongue, cheeks, lips

Biopsychosocial

Central to our identity

Visible marker of social status

Communication – verbal, nonverbal

Eating, drinking, kissing

Quality of life



THINK ABOUT OLDER PEOPLE IN LIFE-COURSE TERMS

Older people have not arrived from space(!)

They have been shaped by their journey through the life course

 Age effects (maturation/senescence)

 Period effects (time)

 Cohort effects (generation)

What we see in their oral health reflects all of those influences

Ettinger (1993): Elderly individuals are a complex combination and

expression of their individual genetic predispositions, lifestyles,

socialization and environments, all of which affect their health beliefs

and, consequently, their health behavior. To understand an individual,

one must evaluate the social, cultural, economic and chronologically

specific cohort experiences which have shaped his/her life. 



0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Coh

ort

95 in 

2015

85 in 

2015

75 in 

2015

65 in 

2015

W
W

2

Community 

water fluoridation

Fluoride

toothpaste

T
h

e
 G

re
a

t 
D

e
p
re

ss
io

n

B
ir

th
 c

o
h
o
rt

The air 

rotor

Implants

GFC

Greying population

Globalisation

Increasing commodification of 

health and the food supply

Composites

GIC CAD/CAM



THE COMMON ORAL CONDITIONS

Tooth loss

Dental caries (tooth decay)

Periodontal (gum) disease

Dry mouth

Oral cancer/precancer



TOOTH LOSS

Incremental tooth loss

The unplanned, symptom-driven loss of 
teeth 

Disease- or trauma-related

More common among males

Very common among adults, especially 
older adults

Edentulism

Consequence of complete removal of the 
remaining dentition

Socially and clinically determined

More common among females

Declining

9



EDENTULISM (NO NATURAL TEETH LEFT)

NZ has historically had the highest rates 
in the world

Complex social and historical reasons

People are able to eat with no teeth, but 
it’s easier with full dentures

No really good evidence for poorer 
nutrition in edentulous people



INVESTIGATING THE LAY CULTURE OF EDENTULISM

Semi-structured interviews with 20 people

 Purposive maximum-variation sampling

 Aged 75+; all European (12F, 8 M) 

 Living in or around Nelson

 Became edentulous before 1960

 Age at clearance ranged from 15 to 40 (mean 26)

Data interpretation supplemented by perusing the 

published literature of the time



FINDINGS: TIERS OF INFLUENCE

‘Pyorrhoea’ & 
contemporary 

understanding of
the condition

Patient-initiated 
transitions to 

edentulism eased by 
an accommodating 

profession

Exodontia by
medical GPs

(State subsidies 
for GP visits 
from 1937)

Minor

Major

Universal

Anxiety, War, 
Technology, Periodontal disease

Rural isolation, 
Professional authority, Patient-initiated decisions

The lay culture of edentulism, 
Dental care utilisation, ‘Calcium theory’ & caries

Focal infection 
didn’t really 

feature

Being rendered
‘dentally fit’

for war service

Dentures as a
substitute for
orthodontics

The tyranny 
of distance

Pockets of rural 
edentulism 

normalising F/F

Edentulism 
socially accepted

Predominant pattern of care-seeking
was symptomatic & extraction-based

once SDS care finished

‘Chalky teeth’ & a lack of ante- & postnatal
calcium. Foetus & lactation 

‘draining calcium from maternal teeth’



PREVALENCE OF 1+ MISSING TEETH IN NZ
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TOOTH DECAY AMONG OLDER PEOPLE



MYTHS ABOUT TOOTH DECAY RISK

D
e
n
ta

l 
ca

ri
e
s 

ri
sk

Life stage

Max

None

Childhood Adolescence Adulthood Old age

This is what I was taught in 

Dental School about caries risk



TOOTH DECAY IN ADULTS

Dental caries is a life-long disease

 Contrary to earlier assumptions

 Life-course studies…

Reports from longitudinal studies (and reviews of those) show that caries continues in 
older people

 Findings are remarkably consistent

 About 1 surface per year

 Coronal caries predominates, contributing 60% of the increment

16



The very latest data from the Dunedin Study:



TOOTH DECAY RATES THROUGH LIFE
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ANNUAL CARIES INCREMENTS
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DENTAL CARIES INCREMENTS BY TYPE & SETTING
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CLINICAL EXAMPLE FROM WESTERN AUSTRALIA

August 2007, age 83, on entry August 2010, age 86

3 years

[Thanks to Dr Clive Rogers, Perth]



LENGTH OF STAY IN NZ FACILITIES
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2 to 9 new lesions;

5 to 21 if they 

have dementia

11 to 20 new lesions;

26 to 47 if they 

have dementia 22+ new lesions;

55+ if they 

have dementia
Current number 

of dentate people:
4605 7368 2456 921

These numbers will only get worse and there are going to be more and more 

acute presentations at hospital dental units 



CLINICAL EXAMPLE FROM WESTERN AUSTRALIA

August 2007, age 83, on entry August 2010, age 86

3 years

[Thanks to Dr Clive Rogers, Perth]



MONITORING OF ADULT ORAL HEALTH DOWN UNDER
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THE NZ OLDER PEOPLE’S ORAL HEALTH SURVEY

Conducted in 2012

National survey of oral health in rest homes and among those receiving MOH-funded 
assistance

 Only the second such national survey – the other was in Belgium

Conducted by CBG Ltd

Technical report released by the Ministry 
of Health in April 2016



THOSE INVOLVED
Dental examiners

Dr. Abeer Al Sammak, Dr. Jeff Annan, Dr. Marian Bassalious, Dr. Doris Bodker-Madsen, 

Dr. Harvey Brown, Dr. John Dalton, Dr. Gerry Davis, Dr. Cheryl Downey, Dr. Anna Ferguson, 

Dr. David Healey, Dr. David Kay, Dr. Roger Larkin, Dr. Chris Ledger, Dr. Jocelyn Logan, 

Dr. Howard Mace, Dr. Andrew Mackie, Dr. Chris Newbould, Dr. Sandie Pryor, 

Dr. Rebecca Schipper, Dr. Stephen Smith, Dr. Tania Stuart.

Technical Advisory Group

WM Thomson - Otago University

MB Smith - Otago University

PI Koopu – Te Ao Marama

NM Kerse – Auckland University

K Peri – Auckland University

B Gribben – CBG Research

C Boustead-Gibb – CBG Research

N Tee – CBG Research

A Blackwell – CBG Research

Key staff

K Roberts-Thomson – dental trainer

MB Smith – gold standard examiner

R Haisman-Welsh – calibration

WM Thomson – expert advisor

Technical report writing

MB Smith

WM Thomson 

B Gribben



NUMBERS 

Assessed 2,218 individuals aged 65+

 1120 in residential aged-care facilities

 1098 in their own homes and receiving home-based personal care assistance

Stratified random sample

For most of this presentation, I will concentrate 

on the aged residential care sample



WHY IS ORAL HEALTH IMPORTANT FOR FRAIL OLDER PEOPLE?

Medical aspects

Adequate nutrition, hydration

 Side-effects of medications

Aspiration pneumonia risk 

Quality of life

 Eat, talk comfortably

 Stay pain-free & maintain self-esteem

Behavioural management

Aggression, mood alterations can result from oral problems



DENTITION STATUS

All previous descriptions of this in NZ national surveys have reported:

 Dentate vs edentulous

 Denture wearing – whether F/-, -/F, F/P, P/F, P/P, etc

Natalie Hyland’s work has taken this further than ever before

 Characterising the dentitions of OPOHS participants using the Kennedy classification

 Unprecedented detail – see Gerodontology 2019; 36: 216-222



DENTITION STATUS IN REST HOMES
Maxillary dentition Mandibular dentition Prevalence (95%CI)

Almost completely dentate Almost completely dentate 2.1%   (1.0, 4.3)

Kennedy 1 Kennedy 2, 3 or 4 19.3%  (15.7, 23.6)

Kennedy 2 Kennedy 1, 3 or 4 11.4%  (8.5, 15.1)

Kennedy 3 or 4 Kennedy 3 or 4 34.4%  (29.5, 39.7)

Kennedy 1, 2, 3 or 4 Edentulous 1.1%  (0.4, 3.0)

Edentulous Kennedy 1 21.7%  (17.3, 27.0)

Edentulous Kennedy 2, 3 or 4 7.2%  (5.0, 10.1)

Kennedy 1, 2, 3 or 4 Dentate 2.9%  (1.7, 5.0)

[Total = 100.0]

The above comprises the 43.4% of the rest home 

sample who were at least partially dentate



OTHER RECENT WORK

Clinical oral disease status by cognitive function 
and dependency level



MODEL FOR NUMBER OF DECAYED TEETH
IRR (95% CI) P value

Female 0.69  (0.52, 0.91) 0.010

Age (continuous) 1.03 (1.01, 1.05) 0.003

European ref

Maori 1.40 (0.97, 2.01) 0.070

Pacifika 1.94 (1.17, 3.24) 0.011

Asian 1.56 (1.10, 2.22) 0.014

Number of teeth 1.02 (1.00, 1.04) 0.034

Normal cognition ref

Moderately cognitively impaired 0.81 (0.50, 1.31) 0.386

Severely cognitively impaired 1.52 (1.09, 2.13) 0.015

Low dependency ref

Moderate dependency 1.28 (0.91, 1.82) 0.157

Psychogeriatric dependency 0.93 (0.57, 1.51) 0.773



MODEL FOR DEBRIS SCORE
IRR (95% CI) P value

Female 0.66 (0.45, 0.98) 0.037

Age (continuous) 1.02 (0.99, 1.05) 0.237

European ref

Maori 1.04 (0.61, 1.78) 0.783

Pacifika 0.97 (0.58, 1.64) 0.913

Asian 0.70 (0.34, 1.46) 0.337

Number of teeth 1.08 (1.05, 1.11) <0.001

Normal cognition ref

Moderately cognitively impaired 1.73 (0.95, 3.12) 0.070

Severely cognitively impaired 1.82 (1.13, 2.92) 0.014

Low dependency ref

Moderate dependency 0.94 (0.61, 1.46) 0.783

Psychogeriatric dependency 1.02 (0.62, 1.68) 0.925



ANOTHER RECENT INVESTIGATION

Secondary analysis of OPOHS data

Assigned people to 3 ordinal nutritional 
status categories using the MNA:

 Normal            54.2%  (95%CI 44.8, 61.5)

 At risk              39.2%  (95%CI 34.6, 44.0) 

 Malnourished      6.6%  (95%CI 4.6, 9.3)

Examined associations with oral disease 
experience



OVERVIEW OF MODELS

People with more

decayed teeth were

at higher risk of 

being malnourished

People with no 

teeth at all were not

at higher risk of 

being malnourished



WHAT ABOUT DRY MOUTH?

Dry mouth is one of the most important influences on quality of life in older people



TERMINOLOGY

Salivary Gland Hypofunction  (SGH)

Chronically low saliva flow

A sign – observed by the diagnostician

Patient may not be aware of it

Xerostomia

The symptom(s) of dry mouth

Felt by the sufferer

Patient may not have low flow



HOW MUCH DO THEY COINCIDE?

BothXero SGH Neither

63%16%15% 6%

South Australian Dental Longitudinal Study

Population-based sample of 636 community-dwelling

older people (60+) assessed (Thomson et al, 1999) 



DIFFERENT MEASUREMENT ISSUES

Xerostomia

A symptom, so have to ask the sufferer

What do we ask?

How do we ask it?

Salivary Gland Hypofunction

Can’t ask the sufferer

Need to measure salivary flow directly

Is the individual below the threshold?



PREVALENCE

Medication-induced dry mouth is the most common by far:  > 90% of cases

Prevalence of the three most common types:

 Medication-induced = 13% (of adults of all ages)

 Secondary to radiotherapy = 0.1%

 Sjögren’s syndrome = 1%



NZ POPULATION RATES
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POLYPHARMACY 

Medications the major risk factor for dry mouth

NZ national survey of older people:

 All were taking at least 1 medication

 53.2% took 5-9 medications

 13.9% took 10 or more

Ferguson et al, Res Soc Admin Pharmacy (in press)



MEASURING XEROSTOMIA IN THE OPOHS

How often does your mouth feel dry?

Never Occasionally Frequently Always

Xerostomic

Prevalence of xerostomia in the OPOHS = 29.4% (95% CI 26.5, 32.5)

How typical is this?
Benn et al (2015) NZers 75 or older = 26.0% (95% CI 17.2, 37.3)

Agostini et al (2018) – systematic review = 27.2% (95% CI 21.4, 33.0) for older adults



POLYPHARMACY AND XEROSTOMIA
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29.7% xerostomic

overall

Tricyclic 

antidepressant 42.2%

Bronchodilator
38.5%

SSRI

antidepressant

34.5%

Aspirin

46.7% if

not taking

Steroid

85.7%

Anticholinergic

60.9%

Automatic Interaction 

Detection (CHAID) analysis
(unweighted data)



POISSON REGRESSION MODEL (WEIGHTED DATA)

Prevalence ratio 95% CI P value

Female 1.06 0.91 to 1.24 0.477

Age (continuous) 0.99 0.98 to 1.00 0.141

Rest home care (ref cat = own home) 0.77 0.63 to 0.94 0.010

Hospital care 0.82 0.67 to 0.99 0.040

Psychogeriatric care 0.62 0.40 to 0.95 0.028

Cyclic antidepressant 1.45 1.14 to 1.86 0.003

Cyclic antidepressant + steroid 2.33 1.65 to 3.29 <0.001

Cyclic antidepressant + anticholinergic 1.67 1.15 to 2.43 0.007

Bronchodilator w/out aspirin 1.67 1.05 to 2.65 0.029

Bronchodilator 1.04 0.69 to 1.57 0.856

SSRI antidepressant 1.44 1.17 to 1.76 0.001



CURRENT CHALLENGES



MORE OLDER PEOPLE WITH MORE TEETH

An ageing population

Greater tooth retention than ever before

 Changes in social norms

 Lower caries rates and less smoking

 More dentists and better technology

Fertile research field – the issues have gradually become more pressing over my 
research career



LENGTH OF STAY IN NZ FACILITIES
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2 to 9 new lesions;

5 to 21 if they 

have dementia

11 to 20 new lesions;

26 to 47 if they 

have dementia 22+ new lesions;

55+ if they 

have dementia
Current number 

of dentate people:
4605 7368 2456 921

These numbers will only get worse and there are going to be more and more 

acute presentations at hospital dental units 



INFLUENCES ON ORAL HEALTH IN LTC

Oral health 

in LTC 

facilities

Health issues
Visual impairment

Dementia

Musculoskeletal 

Diabetes

Stroke

Financial issues
Cost of care

Fixed incomes

DHB subsidies exclude

oral care

Environment
Assistance with self-care

LTC staff workloads, awareness’

turnover, etc

Time constraints

Lack of aids, support

Diet-related issues

Policy vacuum
Dearth of policy

“Too-hard basket”

to date?

Lack of awareness
Past edentulism

Complacency

Oral care sector 

(Adapted from Smith, 2010)



CURRENT WORK

AWESSoM programme – supported by the NZ Government’s Ageing Well research 
funding stream

 Ageing Well through Eating, Sleep, Socialising and Mobility (AWESSoM)

 Led by Auckland University (Prof Ngaire Kerse)

 A group of projects about older people’s function and well-being

 Common threads of sleep, oral health, social connections/support, and mobility

 Care home project being developed using a co-design approach

Costs of treating dependent older people



TEETH FOR LIFE?

Or oral health for life?



Segue … dental 
charts

What happens through the life course?

../../../DENT 263/Lectures/Caries through the life course.pptx


IMPLICATIONS 

When (and with whom) should we be having a conversation with about making the 
transition?

Alternatives/variations on a theme

 Shortened dental arch concept

 Pre-emptive removal of the 6s?

 Japanese 80:20 concept – 20+ teeth retained by age 80



WHAT CAN YOU DO?

Brush twice daily with a fluoride toothpaste

Clean between the teeth at least twice a week

Stay hydrated

Avoid sugar in tea, coffee or snacks

Avoid tobacco in all its forms

Visit for dental check-ups

Talk to your GP about reviewing your medications

e.g. 5 cups of tea or coffee per day = 4g X 7 X 365 = 51kg of sugar per year



ACKNOWLEDGMENTS

Co-researchers on the work reported here: 

Moira Smith, Anna Ferguson, Ngaire Kerse, Jonathan Broadbent, Richie Poulton, Maria van Kuijk and the late Jane Chalmers

Jill Clark and the Timaru U3A

For the invitation, the enthusiasm and for looking after me so well


