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Abstract 

Introduction and objectives  

The population of older people in New Zealand is increasing. With advancing age, older people 

are more likely to develop some form of disability. More and more older people are retaining 

their teeth, but epidemiological evidence indicates that oral disease continues older people are 

considered a caries-active group. There are marked differences in the oral health status of 

community dwelling and nursing home residents, with treatment needs higher in the latter. To 

date, little is known about clinical presentations of older people (community dwelling and 

nursing home residents) to hospital dental departments in New Zealand. There are currently no 

data describing the demographic characteristics, sources of referral and the nature of dental 

treatment provided to older people presenting to hospital dental departments in New Zealand. 

Keeping this theme in mind, I undertook this study to answer the following research questions: 

1. What is the status of oral health among older people living in New Zealand; and 

2. What are the barriers to dental care among older people living in New Zealand?  

This study was conducted in two parts.  

The first part of this study was an 8-month clinical audit at Waikato Hospital Dental Department 

to determine:  

1. The demographic characteristics, source and reasons for referral, dentition status of the 

older people (>65 years of age) presenting to the Dental Department of Waikato 

Hospital; and  

2. The nature of their dental problems, the treatment received and the follow-up care. 

The second part of this study was a secondary analysis of the 2012 older peoples’ national oral 

health survey data. The second part of this study was conducted to:  

1. Describe older New Zealanders’ use of dental services; and  

2.  Determine any difference in the nature of dental problems, and barriers to dental care 

among older adults in community-dwelling and Residential care facilities. 
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Method 

For the first part of the study, information on patients aged 65 or more who presented to the 

dental department from 1st February to 31st October 2018 was abstracted from the Waikato 

DHB clinical database. Data analysed included demographic characteristics, dentition status, 

source of referral, medical history, treating clinician, treatment delivered and whether there was 

follow-up care. This information was then entered a data capture form and numerically coded.  

The IBM SPSS (Statistical Package for the Social Sciences) for Windows program was used 

for the analysis of the data. 

The data for the second part of this study were obtained from the 2012 New Zealand Older 

People’s Oral Health Survey (OPOHS) data dictionary. The 2012 OPOHS was part of the Study 

into Older People’s Oral Health Issues; an umbrella project funded by the Ministry of Health. 

The 2012 OPOHS was the first nationwide survey to collect information on the oral health 

status of older adults in New Zealand, residing in community-dwelling and residential aged-

care facilities. In addition to ascertaining the clinical and self-reported oral health status of 

vulnerable older adults, the 2012 OPOHS also reported on the oral health services accessed by 

them. The Stata  statistical software package (Stata Corp for Windows) was used to analyse the 

older people’s use of oral health services from  the 2012 OPOHS data-set  . 

Results  

Part 1 – Clinical audit 

Among the 203 identified patients (in the 8-month clinical audit), there was a male-to-female 

ratio of almost 3:2, and 90% were of European origin. Overall, 80% of the patients were living 

in their own homes; 80% were dentate. Some 30% presented with at least two medical 

conditions, and those living in a rest home had a higher mean number of medical conditions. 

General dental practitioners had referred more than 40% of patients in the 85+ age group 

whereas general medical practitioners (GP) had referred 33% in that age group.  More than 50% 

of rest home patient referrals to the dental department were from their GP. Some 33% were 

oncology referrals (internal), while 33% were acute referrals and 60% had presented for elective 

dental treatment. Swollen face, odontogenic infection and irreversible pulpitis were the most 

likely reasons for acute referrals. Around 10% of patients had teeth extracted. Two-thirds of 

patients were referred to their general dental practitioner for follow-up.  

https://en.wikipedia.org/wiki/Statistics
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Part 2- Secondary analysis of 2012 NZPPOHS data 

More than half of the overall study population were edentulous. The proportion of edentulous 

participants was higher in the RC population than the HB group. Overall, twice as many 

residents living in their own homes than those in the RC population had visited a dentist in 

private practice, with dental check-up being the main reason for visit. Likewise, 30% of the 

participants received a dental clean and similar proportion also had their teeth filled. Around 

20% of the participants had a dental extraction. A higher proportion of residents from HB 

category than those in the RC population also visited a DHB dental clinic and a dental 

technician. On the other hand, at least three in four residents from the residential care population 

(dentate and edentulous) had not visited a dentist in the previous 12 months. Lack of perceived 

need and cost were reported as the two main reasons not visiting a dental professional in the 

past 12 months. Almost one in three participants from both the HB and RC facility reported 

“Moderate” or “A lot of difficulty” in paying a $150.00 dental bill. On the other hand, 25% of 

the Residential-care participants reported travel distance as the main reason for not seeking 

dental care in the past 12 months.  

Conclusion 

Around 25 older patients per month are referred to the waikato hospital dental department, for 

care from diverse referral sources, and the proportion of acute referrals is relatively high, 

suggesting that poor oral health among older adults is an important problem. Those living in 

residential care are unable to access professional dental care as easily as those in their own 

homes. Lack of perceived need, costs of the dental treatment and travel distance are reported as 

the major reasons for not visiting a dental professional. These findings show that older people 

presenting at hospital dental clinics have oral health needs and dental treatment needs that 

require urgent attention. Their inability to access dental care raises serious concerns about their 

oral health. 
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Chapter 1: Introduction  

The older population (65+ years age) of New Zealand is increasing. An estimated 600,000 New 

Zealanders are 65 years of age and older (Statistics New Zealand 2012).  The majority of older 

people live in their own homes, with some (9.5%) requiring publicly funded, home-based 

support. On the other hand, an estimated 28,000 (5%) older people are currently living in 

residential aged care. At least half of the older population will transition to an aged-care facility 

in their later years due to deteriorating general health and increasing frailty (Broad et al. 2015). 

A range of medical conditions (such as cardiovascular disease, dementia and associated 

cognitive and physical impairments) are common with increasing age. Polypharmacy is also 

very prevalent in older people.  

More older people are retaining their teeth in their old age. For example, the rate of edentulism 

among 65-74-year-olds declined from 72% in 1976 to 30% in 2009 (Ministry of Health 2010). 

The residual dentition of older people can range from complex restorations, endodontically-

treated teeth to implant supported crowns and bridges.  Furthermore, a range of Kennedy class 

configurations is common in partially dentate older people (Hyland et al. 2019). A very high 

level of self-care and regular professional monitoring is needed to maintain the integrity of these 

complex dental restorations. However, declining general health and increasing dependency 

often adversely affects oral health with a gradual increase in dental caries and periodontal 

disease among older people (Thomson 2004). Poor oral health in older people has been 

associated with acute complications such as dental infections and pain and chronic 

complications such as malnutrition, and difficulty in communication. Older people are referred 

to hospital dental departments due to complex medical conditions which may require 

multidisciplinary input, ease of access to the hospital and limited financial resources.  

 

Older people are known to have more difficulty in accessing appropriate oral care than other 

age groups. There are marked differences in the oral health status of community dwelling and 

nursing home residents, with treatment needs higher in the latter group. To date, little is known 

about clinical presentations of older people (community dwelling and nursing home residents) 

to Hospital Dental Departments in New Zealand. There are currently no data describing the 

demographic characteristics, sources of referral and the nature of dental treatment provided to 

older people presenting to hospital dental departments in New Zealand. Keeping this theme in 

mind, this study was conducted in two parts. The first part of this study was an 8-month clinical 

audit at Waikato Hospital Dental Department. The second part of this study was a secondary 
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analysis of the 2012 Older People’s National Oral Health Survey data, in order to describe older 

New Zealanders’ use of dental services. 

1.1 Thesis outline  

An extensive literature review is presented in chapter 2. A description of methods for both parts 

of this study is presented in chapter 3.  The results for both parts of the study are presented in 

chapter 4.  The analysis of the results and a summary of recommendations are presented in 

chapter 5. 

 

1.2 Overall Research question 

1. What is the status of oral health among older people living in New Zealand. 

2. What are the barriers to dental care among older people living in New Zealand  

1.3 Research questions for the clinical audit 

1. How many older people are presenting to Waikato Hospital Dental Department, who 

refers them and what dental treatment is being provided to them? 

2. What is the nature of the dental problems that the older adults are presenting with? 

1.4 Research questions for the secondary analysis of 2012 Older People’s 

Oral Health Survey 

1. Is there any difference in the nature of dental problems, and barriers to dental care 

among older adults in community-dwelling and Residential care facilities. 

This information will enable the District Health Boards and the Ministry of Health to allocate 

appropriate resources and funding to improve the provision of dental care to older people. 
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 Chapter 2: Literature review 

2.1 Aging in New Zealand 

The number of older people is steadily increasing in New Zealand. At the time of writing, there 

are around 600,000 people aged 65 years and older in New Zealand. This section will focus on 

the definition of older people, followed by an in-depth discussion of the demographic 

characteristics of older people in New Zealand. 

2.1.1 Definition of older people 

The definition of “Older people” encompasses characteristics such as chronological age, change 

in social and functional status. The term “older people” normally refers to those in a population 

who are 65 years and older. In New Zealand, 65 years is currently considered as the age 

threshold for retirement, social and health care planning. Definition of an older person and the 

description of their frailty enables an oral health professional in planning care pathway. 

“Frailty” in older people refers to a gradual decline in various organs systems. The causes of 

frailty are multi-factorial. Physiological aging, stress, inadequate nutritional intake are some of 

the causes of frailty. It is  In the United Kingdom, the National Health Service framework has 

classified older people into three groups (www.doh.gov.uk). The first group are those who are 

entering old age and are generally active, healthy and independent. This group of people would 

have recently completed employment and have just become eligible for pension. The second 

group are in transition between those in the first group and frailty. The third group of older 

people are generally frail and frequently require assistance with the activities of daily living 

including oral care. Their quality of life and independence is often compromised due to health 

problems such as stroke or dementia. 

Ettinger and Beck (1983) further categorised older adults into functionally independent and 

geriatric groups based on their level of dependence, functional status and residential status, for 

the purposes of provision of dental care. The functionally-independent group may have chronic 

diseases and need ongoing care. The geriatric group of older adults includes frail and 

functionally dependent older adults. They may live in their own homes or be institutionalised. 

They live with chronic debilitating conditions and require assistance and support services 

(Ettinger and Beck, 1983). 

http://www.doh.gov.uk/
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2.1.2 Demographics of the older population in New Zealand 

The proportion of older people in New Zealand is increasing (Thomson 2004). This significant 

growth in the older population in New Zealand, is due to the large baby boom cohort (post 

World-War-II) now entering old age. The 65+ age group currently make up 13% of the 

population in New Zealand (www.stats.govt.nz) and is predicted to double by 2051 (Statistics 

New Zealand 2018). The proportion of males is 48.7% of the population and females is 51.3% 

(Statistics New Zealand 2012). According to Statistics New Zealand, 70% of all older people 

were in the 65–74-year bracket in 1951, and this proportion had decreased to 53% in 2006, with 

a further drop projected to 40% by 2051. By contrast, over the same period, the proportion of 

those aged 85+ increased from 3.9% in 1951 to 11.7% in 2006, and it is projected to rise to 24% 

by 2051 (Statistics New Zealand 2018). In summary, the proportion of older people is on the 

rise in New Zealand with the greatest increase projected in the oldest age group, and with the 

predominance of females increasing with advancing age.  

 Currently, Canterbury and Waitemata District Health Boards have the largest number of older 

adults in New Zealand (www.tepou.co.nz). Around 9.5% (403,638) of New Zealand’s 

population currently live in Waikato and 14.8% of those are aged 65 years and over (NZ Census 

2018). Urban areas often have better access to specialised health care, and this will contribute 

to population changes among older people.  

2.1.3 Household composition and housing  

In New Zealand, most older adults either live in their own homes or in retirement homes. They 

either live alone, or with their spouse (www.tepou.co.nz). Most people aged 65+ live in private 

dwellings, but this proportion decreases with increasing age (Statistics New Zealand 2013). 

Most older people prefer to stay in their own homes rather than moving to residential care 

(Thorson 2000). New Zealand has a policy to encourage older people to age in their own homes. 

The prevalence of living alone increases with age, with 30% of those aged 65-74 years and 60% 

of those aged 85 and over reported to be living in one-person households. Women aged 85 years 

and over were five times more likely to be living alone, as men of the same age (Statistics, New 

Zealand 2013). In 2013, of those aged 65+ living in private dwellings 59.3% were aged 65–74 

years, 31.0% were aged 75–84 years, and 9.7% were aged 85+ years (www.apo.org.au). The 

majority (88.8%) of the older people residing in non-private dwellings were either in residential 

care for older people or in hospital (3.1%). Increasing frailty and concomitant health and 

medical co-morbidities were the most likely reasons for admissions to the residential aged-care 

facility.  

http://www.tepou.co.nz/
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District Health Boards (DHBs) in New Zealand are organisations established by the New 

Zealand Public Health and Disability Act 2000. They are responsible for ensuring the provision 

of health and disability services to populations within a defined geographical area. They have 

existed since 1 January 2001 when the Act came into force. There are 20 DHBs (fifteen in the 

North Island and five in the South Island). DHBs receive public funding from the Ministry of 

Health on behalf of the Crown, based on a formula which takes into account the total number, 

age, socio-economic status and ethnic mix of their population. DHBs are governed by boards 

which are partially elected (as part of the triennial local elections) and partially appointed by 

the Minister of Health. Waikato District Health Board employs more than 6000 people and 

plans, funds and provides hospital and health services to more than 372,865 people in a region 

covering eight per cent of New Zealand. Waikato Hospital is a major regional hospital in 

Hamilton, New Zealand. It provides specialised and emergency healthcare for the Midlands and 

Waikato area with patients referred there from feeder hospitals such as those in Whakatane, 

Lakes area, Tauranga, Thames, Tokoroa and Rotorua. 

 

The process of moving to a residential care facility usually follows evaluation by the Needs 

Assessment and Service Coordination team funded by the Ministry of Health. All New Zealand 

DHB geriatric assessment teams use the Inter-RAI (International Resident Assessment 

Instrument) geriatric assessment tool for consistency and accuracy when assessing the needs of 

older people requiring support for activities of daily living (Centre for Medicare and Medicaid 

services, 2002) This team identifies the level of support that older people require. The need is 

categorised as low, medium, high or very high. A mix of publicly-funded and self-paid services, 

as well as help from family and friends, is allocated for older people with low to medium needs. 

On the other hand, the residential care option is authorised if it is not possible for the older 

client to stay at home safely. Long-term residential care is considered only for the high and very 

high assessment categories. The residential care facilities in New Zealand are certified by the 

Ministry of Health, and generally consist of a combination of rest homes, dementia units and 

continuing care hospitals. A team of health care assistants, nurse-aides and medical doctors 

provide care for these patients. An initial oral health assessment is usually included as part of 

the admission to the RC facility 

2.1.4 Culture and identity 

New Zealand Europeans comprise 87% of the population aged 65 years and older. However, 

over the next 15 years, the older Māori and Pacific population groups is expected to double, 

https://en.wikipedia.org/wiki/New_Zealand
https://en.wikipedia.org/wiki/North_Island
https://en.wikipedia.org/wiki/South_Island
https://en.wikipedia.org/wiki/New_Zealand_Ministry_of_Health
https://en.wikipedia.org/wiki/New_Zealand_Ministry_of_Health
https://en.wikipedia.org/wiki/Local_elections_in_New_Zealand
https://en.wikipedia.org/wiki/Minister_of_Health_(New_Zealand)
https://en.wikipedia.org/wiki/Hospital
https://en.wikipedia.org/wiki/Hamilton,_New_Zealand
https://en.wikipedia.org/wiki/New_Zealand
https://en.wikipedia.org/wiki/Whakatane_Hospital
https://en.wikipedia.org/wiki/Tauranga
https://en.wikipedia.org/wiki/Thames,_New_Zealand
https://en.wikipedia.org/wiki/Tokoroa
https://en.wikipedia.org/wiki/Rotorua
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and triple for the Asian population (www.stats.govt.nz). The older people of New Zealand are 

becoming more ethnically diverse and growing faster than the younger population (Statistics 

New Zealand 2013).  Around 27.5% of people aged 65 and over were born overseas, and the 

most common region of birth was the United Kingdom, Ireland, China, India and South-East 

Asia. The projected increase in the 65+ population will be 409% for the Asian population, and 

180% for Maori and Pacific Residents by 2021(Statistics New Zealand 2013).    

2.1.5 Health and disability 

Improvements in living standards and advances in medical knowledge have contributed to 

increased longevity among those aged 65 and older. Ailments associated with degenerative 

processes account for the majority of deaths (80%) beyond middle age (Ministry of Health, 

2012). In New Zealand, life expectancy is 77.9 years for a new-born male child, and a new-

born female child can expect to live up to 81.9 years, on average. 

In New Zealand, those over the age of 65 were three times more likely to report a disability 

(Ministry of Health, 2012) than their younger counterparts, nearly all residential care residents 

reported having some form of disability (www.stats.govt.nz). Such disabilities make access to 

and provision of dental care very difficult.  Jablonski (2005) reported that the 85+ age group 

comprised 40% of residents in a nursing home in US, of which three in four residents required 

assistance with three activities of daily living (ADL). The most commonly identified ADL were 

dressing, eating and bathing. Chalmers et al. (2005) also reported a high prevalence of disability 

among a randomly selected cohort of Adelaide nursing home residents. The authors found that 

nine out of ten residents were over the age of 75 years, and nearly two-thirds had been diagnosed 

with dementia, two in five residents had suffered a stroke. The authors also noted that over 90% 

of the residents were taking more than five medications, and one in seven were moderately 

impaired and required assistance with ADL. Living longer may mean greater disability and ill-

health, with greater dependence on caregivers for assistance with activities of daily living 

(ADL). 

 

2.1.6 Cognitive status  

Cognitive function refers to a person’s ability to think, read, learn, remember, reason and pay 

attention.  Cognitive impairment can result in memory loss, learning disability, decreased 

intelligence and reduced mental function. It severely compromises the affected persons 

systemic health, oral health and quality of life. A range of medical conditions such as trauma, 

http://www.stats.govt.nz/
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infections, metabolic disturbances and psychiatric illnesses can result in cognitive impairment 

(Chen et al. 2013). The most common cause of cognitive impairment is dementia, an umbrella 

term for a group of neurodegenerative disorders affecting an estimated 41,000 older in New 

Zealand (www.tepou.co.nz). As dementia progresses, the affected people loose motor skills and 

may need assistance in performing ADL (Ettinger 2000). An increase in incidence of oral 

disease is noted as the affected people are unable to maintain oral hygiene and plaque control. 

However, the caregivers who look after older people with dementia may not have the 

motivation, knowledge, or training necessary to carry out effective oral care. Inadequate oral 

hygiene and reliance on caregivers results in increased caries increment and periodontal disease 

(Chalmers 2003). Increased plaque score, calculus build-up and significantly higher gingival 

bleeding than an age matched control group was noted in a residential care home in the US 

(Ship 1992).  Thomson et al. (2018) also investigated oral health and its association with 

cognitive function and dependency among a national sample of people in aged-residential care. 

The authors noted that older people with impaired cognitive function had greater numbers of 

decayed teeth and higher plaque scores likely (reflecting poorer oral hygiene care and poor 

diet).   

People with dementia are prescribed a variety of medications to slow down the progression of 

dementia. They may also take medications for anxiety, depression, psychosis and insomnia. 

Salivary gland hypofunction and xerostomia are the most common side-effects of these 

medications (Edwards et al. 2015). This, in turn leads to accumulation of plaque, periodontal 

disease, greater incidence of dental caries and problems with denture retention and oral candida 

infection. Glossitis, mucositis, gingival hyperplasia, oral ulceration, erythema multiforme and 

loss of taste are some of the side-effects of these medications (Edwards et al. 2012). 

2.1.7 DHB spending on services for older people 

According to the Ministry of Health statistics, older people (those aged 65 and over) comprise 

15% of the New Zealand population, however they use more than 42% of all the allocated 

health services (www.health.govt.nz). In the last 10 years, the overall cost of provision of 

DHBs’ health services to the older people has doubled, with a large part of the budget being 

allocated to residential aged-care facilities. With the predicted increase in the population of 

older people in the coming years, DHBs across New Zealand will face unique challenges in 

providing health care services to older people nationwide. 

http://www.tepou.co.nz/
http://www.health.govt.nz/
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2.1.8 Residential care in New Zealand 

The decision to move to a residential aged care facility is based on the increasing level of illness 

and support needs of the older people. According to Statistics New Zealand (2013), currently 

31,899 older adults live in a total of 822 residential care facilities nationwide, with another 

20,000 more people projected to use these facilities by 2026. Auckland has the greatest number 

of residential care facilities for older people (8,535), followed by Canterbury (5,139) and 

Wellington (3,381). This also reflects the population size in these cities as Auckland is the 

biggest city in New Zealand. Of those living in the residential aged-care facilities, more than 

30% were aged 85 years and older and more than two-thirds of residents were female. Long-

term residential care facilities in New Zealand are currently used by around 5% of those who 

are aged 65 years and older. On the other hand, a further 9.5% of those 65 years and older live 

in the community with publicly-funded assistance for housework and personal care. Broad et 

al. (2015) estimated that at least half of those older than 65 years, and two-thirds of those 85 

years and older, will use a residential care facility at some point in their life. There was also a 

10% increase in the number of residents living in the residential aged-care facility (Table 2.1). 

 

Table 2.1. Number of people in the older age groups living in residential care for older 

people 

 Census data 

Age group 

(Years) 
2006 2013 

   

85-89 6,858 8,307 

90-94 5,055 6,090 

95+ 1,935 2,526 
   

Total 13,848 16,923 
   

Source: Statistics New Zealand (2006, 2013 Census data) 

Most of the older population living in residential aged-care facilities were of European ethnicity 

(92.5% in 2013), whereas other ethnicities (Māori, Pacific and Asian ethnic groups) were under-

represented (Table 2.2). This could be due to different ways of care provided to the older people 

in these ethnic groups. 
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Table 2.2. Data describing the ethnicity of older people living in residential care in New 

Zealand 

Ethnicity Residents aged 

65+ in residential 

care 

Total 

population of 

older people 
   

European   93.4  87.8 

Maori   3.3  5.6 

Pacific   1.5  2.4 

   Asian  2.1  4.7 
   

Source: Statistics New Zealand (2013) 

 

According to the Statistics New Zealand, almost one in three older people live in aged 

residential care for less than one year and almost half live there for four years (Statistics New 

Zealand, 2013). This is of particular significance, as according to the forecasted data, more 

dentate older people will be entering the RC and there will be an increasing demand for oral 

health care in the residential care facilities. In 2013, more than one in two residents living in 

aged residential care were widowed. The social impact of the death of a spouse can result in 

depression, self-neglect resulting in poor general and oral health.  

The residential care facility has evolved from being predominantly a housing and social welfare 

model to a health care model (Broad et al. 2015). The families and the health professionals 

make a collective decision (based on Inter-RAI assessment) to move an older person to a 

residential care facility due to increasing disability and complex medical problems, which 

require full-time hospital-level care. This will place increased burden on already stretched 

health services. More importantly, provision of oral care to these residents will require more 

interdisciplinary collaboration among oral health and medical professionals. 

2.1.9 Older people in other countries 

Population ageing is also occurring in other developed countries. The global population of those 

aged 65 and over is predicted to triple to 2 billion people by 2050 according to the recently 

released United Nations report. In Japan, almost one in four is aged 65 and older and this 

proportion is projected to increase to 38% by 2050. Similar trends are evident in China 

(currently at 8%, one in four is projected to be 65 years and older by 2050), Europe (16% and 

27%) and North America (13% and 22%). These figures will have implications for increased 

demand and provision of health care services. The older population will become frailer, with 

increasing morbidity and disabilities (Han 2015). 
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In Australia, the proportion of those aged 65 and over has grown from 8% in 1970-71 to 13% 

in 2001-02 (Australian Bureau of Statistics,2015). This proportion is projected to almost double 

to around 25% in 40 years, whereby those aged 65 and over is expected to increase to 

6.2 million in 2042. Although 6% of those aged 75 and over live in residential care in Australia, 

there is increase in dependency for those residing in the long-term care facilities (Chalmers 

2018). There will be a greater demand for oral health care services among older population.  

2.1.10 Summary  

The population of older people is increasing both internationally and nationally. Older people 

are living longer with chronic debilitating illnesses. These illnesses impact on the ability to self-

care and to maintain optimum oral care. Increased dependency and transfer to residential-aged 

care facilities with increasing age and frailty appear to be a common phenomenon among older 

people. 
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2.2 Oral conditions in the older population 

The main oral conditions in older people include edentulism (complete tooth loss), dental caries, 

periodontal disease, dry mouth, oral potentially malignant disorders (OPMD) and oral cancer. 

These topics will be discussed in greater detail in the literature review that follows.  

2.2.1 Edentulism  

Edentulism is defined as loss of natural dentition. It presents as a global burden although the 

rate of edentulism is declining both nationally and internationally. Its aetiology is multifactorial, 

involving social, biological and patient-related factors. This review will focus on the 

epidemiology of edentulism 

2.2.2 Edentulism in New Zealand 

New Zealand is undergoing a “dental transition” whereby the prevalence of edentulism among 

older people is decreasing, and the number of partially or fully dentate older people is 

increasing. According to the national oral health surveys (Tables 2.3 and 2.4) of older people 

conducted in 1976 (Cutress et al., 1979) and 1988 (Hunter et al.,1992), the prevalence of 

edentulism had decreased by almost 20%. The 2009 Oral Health Survey followed a similar 

downward trend, with the edentulous rate nearly halved in 20 years (Thomson 2012).  

Table 2.3. Estimates of the edentulous proportion in the 65-74 age group from three 

national oral health surveys, New Zealand 

Edentulous population by year 

1976 1988 2009 2031 (Projected)a 
    

72.3 58.6 29.6 14.0 
    

a Thomson (1997) 
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Table 2.4. Prevalence estimates of the edentulous New Zealand population in two age 

groups  

Age group Edentulous population by year 

 1950 1968 1973 1976 1988 
      

>21 50.0 47.0 29.6 28.0  

35-44   36.0  12.0 
      

The World Health Organization's International Collaborative Study of Dental Manpower 

Systems (ICS) found a high prevalence of edentulism in NZ (Sussex 2008), this despite a 

comprehensive, state-funded, child oral health care programme (Hunter and Davis 1982). A 

higher rate of edentulism was noted among Māori and those in deprived neighbourhoods, 

indicating ethnic and social difference in its prevalence.  

2.2.3 Edentulism and its impact in the older population 

There has been a decline in prevalence of edentulism rates in the older adults living in 

residential aged-care facilities internationally. In Australia, edentulism rates of 80-90% were 

reported in participants living in aged residential care in South Australia in the 1970s and 1980s, 

and this proportion had declined to two-thirds by the late 1990s. A similar decline (53%) was 

noted in Perth in 2002 and in a Melbourne study (46%) in 2006. Likewise, studies conducted 

in the UK, Croatia and Finland have reported 42–66% of RC residents showing complete tooth 

loss. The declining rates of edentulism in older people and greater retention of natural teeth will 

result in an increase in the prevalence of dental caries and periodontal disease. There will be 

greater demand for dental services, domiciliary dental visits, and increased awareness of oral 

health among residential health care assistants. 

Individuals with their own natural dentition have significantly better chewing efficiency and 

more diverse diet than immediate-denture or complete denture wearers (Ettinger 2008). On the 

other hand, edentulous older adults have poorer diets, avoid foods that are difficult to chew and 

frequently add dietary substitutes, and they have higher rates of poor oral-health- related quality 

of life (Thomson 2012). Many experience greater social and psychological isolation and avoid 

social interaction (Sanders 2004). Older adults with an impaired dentition also have a lower 

calorie-adjusted nutrient intake, low fibre intake and nutrient and minerals intake (Hung 2003). 
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2.2.4 Edentulism in the older population internationally 

International literature has reported a worldwide decline in the rate of edentulism in older 

people. Almost one in five adults in the United States aged 74 years and older were edentulous 

on 1988 (Ettinger et al. 1998). There has been a steady 10% decline in the edentulous rates over 

the past three decades in the United States (Hung et al. 2003). A similar decline of the 

edentulous population from 16% in 1990 to 7% in 2000 was noted in older people (aged 65+) 

in Sweden. England and Wales also followed a similar downward trend, whereby the 

prevalence of edentulism was reported to be 37% in 1968, and this rate had reduced to 29% in 

1978, 20% in 1988 and 12% in 1998 (Davis et al. 2000). Currently, just under 3% of the older 

population is reported to be edentulous in Australia and this is projected to decrease to 1% by 

2041 (Sanders et al. 2004). 

In summary, edentulism rates continue to fall in New Zealand, after reaching high prevalence 

rates in the 1950s. The results of the two New Zealand national oral health surveys are proof of 

the consistent and logistic decline of edentulism among all age groups (Table 2.5).  

Data describing the age-specific prevalence of edentulism in 1987-88 and 2004-2006 are 

presented in Table 2.5. 

Table 2.5. Overview of age-specific prevalence of edentulism in New Zealand in  1987-88 

and 2004-2006  

Age group Edentulism 

 1987-88 2004-2006 
   

55-64 27.8 9.8 

65-74 42.7 20.3 

75+ 63.1 35.7 
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2.3 Dental caries in the older population 

Dental caries (tooth decay) is the leading cause of tooth loss among older people, irrespective 

of age group. It is the most prevalent and active disease among older people. Older people 

experience a pattern of increment of about one carious surface per year (Thomson 2004), a trend 

which is common in younger adults (Thomson 2014).  Although there is a decline in edentulism 

among older New Zealanders, gradual tooth loss due to caries remains highly prevalent 

(Thomson 2012). Moreover, the substantial prevalence of untreated decay in this population 

group gives an indication of a high demand for dental services. 

The 2012 NZOPOHS reported the clinical and self-reported oral health status and access to oral 

health services among RC and HB residents. Overall, 2,218 New Zealanders aged 65 years and 

over participated in the face-to-face interview, and 1,882 completed an oral health examination. 

According to this survey, dentate older adults had a mean 24 teeth per person that were decayed, 

missing or filled (in RC,  it was 24.2 comprising 2.6 decayed, 15.6 missing and 6.0 filled teeth; 

and in HB group, it was  23.9 comprising 1.7 decayed, 15.1 missing and 7.1 filled teeth). Almost 

two-thirds of older adults living in residential care (61.3%), and two in five people living in 

their own home (43.2%), had untreated coronal decay on one or more teeth. On average, dentate 

older adults living in residential care had just over two teeth with untreated coronal decay, and 

those living in their own home had just over one tooth with untreated coronal decay (RC, 2.2; 

HB, 1.3). In a similar longitudinal study by Chalmers and colleagues in South Australia in 2005 

(Chalmers et al., 2005), those older adults residing in nursing homes had double the annual 

caries increment than that observed in community-dwelling counterparts, and it was twice as 

high again in the older adults in dementia unit (Chalmers et al. 2005). Thus, dental caries 

continues unabated among older dentate people.  

 

Older adults in residential aged-care facilities have higher rates of complex oral health problems 

(Smith 2010). Most have unmet caries treatment needs (whether restorative or extraction) 

(Thomson et al. 1992). The risk of developing dental caries increases as people become more 

functionally dependent (Chalmers et al. 2003; Holmen et al. 2012). In a secondary analysis of 

2012 NZOPOHS data, Thomson et al. (2018) investigated the correlation between clinical oral 

health status and its association with cognitive function and dependency among older New 

Zealanders in residential aged care. The authors noted that the participants with severely 

impaired cognitive function had a greater number of decayed teeth and high plaque scores, 

reflecting poorer daily oral hygiene care. Older people are at an elevated risk of caries due to 

poor plaque control and oral hygiene practices, existing multiple and complex restorations, age-
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related salivary changes, a poor diet, gingival recession and exposure of root surface, 

polypharmacy and its side-effects on salivary gland hypofunction (Saunders et al. 2005).  

Additionally, people with cognitive impairment are less likely to use dental services regularly. 

In conclusion, cognitive and functional impairment in older adults’ results in a greater incidence 

of dental caries   

2.4 Periodontal disease in the older population 

Periodontal disease is an inflammatory condition affecting the supporting hard and soft tissues 

of the teeth. It is a chronic oral disease and the second leading cause of tooth loss, after dental 

caries among older people. Poor plaque control and the resultant bacterial colonisation results 

in inflammation and loss of connective tissue and alveolar bone and eventual loosening and 

loss of teeth. Severity and degree of periodontal diseases ( gingivitis, periodontitis) in an 

individual (or in a section of a population) is assessed, according to a WHO recommendation, 

by the CPI (Community Periodontal Index) taking as its basis the three features of bleeding, 

dental calculus, and pocket probing depth. 

In older people, periodontal disease manifests as increased gingival recession rather than pocket 

depth (Thomson 2014). The loss of attachment exposes the root surfaces thereby increasing the 

risk of root caries. Locker (1998) noted that severe loss of attachment is confined to a minority 

of older people and affects only a few sites. He attributed smoking and the presence of 

periodontal pathogens as the risk factors for progression of periodontal disease in older people. 

Likewise, Haisman-Welsh (2012) conducted a study to compare the prevalence of periodontitis 

in New Zealand adults between 1988 and 2009. They found marked decreases in mild pocketing 

in the 65-74 age groups, but no statistically significant decreases for deeper pocketing, although 

it almost halved in the 65-74 age group. 

The periodontal status of the participants in the 2012 NZOPOHS was assessed using the WHO 

Community Periodontal Index and the Grace and Smales mobility index. The Community 

Periodontal Index (CPI) was chosen because full-mouth periodontal assessment was considered 

burdensome for participants due to frailty and vulnerability, as well as the challenges presented 

by the examination conditions.  In this study, the periodontal charting score of CPI 3 or 4 was 

noted among 11.2% of dentate older adults living in residential care was 11.2%, and 20.8% for 

those living in their own homes. CPI 3 refers to a pathological pocket 4-5mm, while CPI 4 

refers to a pathological pocket of 6mm or more.  Deep periodontal pocketing was reported in 

fewer than 3% of dentate older adults (regardless of residential location). Dentate older people 
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living in RC were just over half as likely to have periodontal pocketing as those living in their 

own home.  

Older people living in residential-aged care facilities were noted to have higher prevalence of 

attachment loss due to poor plaque control and calculus build-up (Slade 2007). According to 

the OPOHS 2012, one in three dentate older adults living in the residential care and one in five 

dentate older adults living in their own homes had heavy plaque on their teeth (RC, 36%; HB, 

20.5%). The older people in RC are 1.6 times as likely as those living in their own homes to 

have heavy calculus on their teeth and over half as likely to have periodontal pocketing than 

those living in their own homes. The residents in the aged care facilities are functionally 

dependent, medically compromised, and cognitively and behaviourally impaired 

There is considerable variation in CPI score of 4 in older adults, ranging from 4% in New 

Zealand to 40% in Germany (Thomson 2014). A range of indices such as visual-only approach 

of Russells’ Periodontal index, CPITN and measurement of loss of attachment have been used 

in the literature. Lack of standardised sampling indices and methods has resulted in variations 

of periodontal measurements. This has resulted in conflicting and contradictory reporting of 

periodontal disease in older people in the literature.   

In summary, poor oral hygiene and plaque control continues to be a major problem with 

increasing age and frailty. However deep periodontal pocketing is not a very common finding 

among older people.  

2.5 Dental prostheses in older people 

Dental prosthesis use generally improves function, appearance and self-esteem. However, the 

adjacent teeth are at an increased risk of developing caries and periodontal disease in partial 

denture wearers due to inadequate plaque control.  

There are several permutations of denture wearing among partially dentate older adults. Some 

dentate people may wear partial dentures to replace missing teeth in the arch, or one complete 

arch may be edentulous opposing some standing natural teeth and replaced with a full denture. 

For edentulous older individuals, full upper and lower dentures (complete dentures) is the most 

preferred replacement option. In some cases, one or both dentures (but usually the lower one) 

are implant-supported (Al-Zubeidi et al. 2012), although the prevalence of implant-supported 

dentures remains very low at present. From the key findings of the OPOHS 2012, three-quarters 

of fully edentulous older adults (comprising just over half of the study population) living in 

residential care wore both full upper and lower dentures, and nine in ten (86.9%) of those living 
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in their own homes wore complete dentures. Of the dentate older adults, a quarter wore a full 

upper denture against standing lower natural teeth (RC, 23.8%; HB, 24.6%). The proportion of 

dentate older adults wearing a partial denture ranged from one in ten (RC, 7.7%; HB, 11.6%) 

for missing lower teeth, to one in six (RC, 13%; HB, 18.6%) for missing upper teeth. Very few 

(fewer than 5% for both) people had any missing teeth replaced with bridges or implants. 

In a recent secondary analysis of 2012 OPOHS data, Hyland et.al (2019) described the residual 

dentition among older New Zealanders living in residential aged-care facilities. The authors 

noted that the most prevalent configuration was maxillary tooth-bounded saddles against a 

partially dentate lower arch (24.7%; 95% CI: 20.4, 29.7). Furthermore, an edentulous maxilla 

opposed by some mandibular teeth was observed as the most common occurrence. Māori were 

eight times more likely to have retained anterior mandibular lower teeth.  

2.5.1 The Shortened dental arch concept  

The shortened dental arch (SDA) concept involves retaining occluding pairs of anterior and 

premolar teeth to meet oral functional demands such as aesthetics, chewing ability, occlusal 

stability and mandibular stability (Kayser 1981). The concept offers a realistic treatment 

strategy by avoiding expensive complex restorative treatment. It is considered for a patient with 

high risk of dental disease (caries and periodontal disease), if adequate care is not possible or 

affordable and with a good prognosis of anterior and premolar teeth. In older people with lower 

manual dexterity and disability, posterior teeth (especially molars) have high plaque deposits, 

thereby predisposing them to greater risk of caries and periodontal disease. On the other hand, 

the anterior and premolar regions are easily accessible for oral hygiene and for simple 

restorative procedures. The concept of the SDA involves concentrating on preserving the 

strategic regions of dentition, in order to maintain satisfactory and functional masticatory 

efficiency, aesthetics, occlusal stability and mandibular stability. The SDA approach aims to 

simplify a treatment plan by preserving functional dental arches, being less complicated, less 

time-consuming and affordable and ease of maintaining adequate oral hygiene. 

2.6 Oral mucosal diseases 

The oral mucosa protects the oral cavity from pathogens and harmful substances. Diseases of 

the oral mucosa in the older population can adversely affect the oral health, general health and 

quality of life of older people (Jainkittiving 2002). The presence of some oral mucosal 

conditions can manifest as the first sign of a systemic disease. The oral mucosal conditions 

noted in the older population include ulceration, oral thrush/candidiasis (including denture 
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stomatitis and angular cheilitis), dry mouth and oral cancer. In the 2012 OPOHS, one in four 

older adults living in residential care and one in three older adults living in their own homes 

had at least one oral mucosal condition. In the same study, oral ulceration was observed in 8.2% 

of residents in RC facilities and 11% of HB group. Ill-fitting prosthesis and inadequate denture 

hygiene are associated with candida-induced denture stomatitis, denture-related hyperplasia, 

angular cheilitis (Farah et al. 2008; Hogan et al. 2005). In the 2012 OPOHS, angular cheilitis 

was noted in less than 2% of all older adults (regardless of location). Denture stomatitis was 

noted in 6% of those living in residential care and 3% of those living in their own home. In the 

same study, oral candidiasis was noted in 6.5% of older adults living in residential care and 

5.5% of those living in their own homes. 

Around two in five edentulous residents of a Perth nursing home had a range of oral mucosa 

conditions including candidiasis, denture hyperplasia, leukoplakia, ulceration, angular cheilitis 

while one in three dentate residents had an obvious oral mucosal pathology (Stubbs 2002). 

Significantly more oral mucosal conditions were noted among older adults who wore removable 

prosthesis than those who did not wear any prosthesis. Ill-fitting dentures fractured or defective 

restorations and worn teeth were some of the causes for traumatic ulcers in the older people.  

2.6.1 Oral cancer 

The general term oral cancer refers to malignancy of lips, cheeks, tongue, floor or mouth, hard 

and soft palate, sinuses and pharynx and hence include a variety of malignancies of the oral and 

oropharyngeal region. The majority (90%) of these malignancies are squamous cell carcinomas 

and are referred, depending on site of origin, as oro-pharyngeal cancer (OPC) or oral squamous 

cell carcinomas (OSCC) (Yakin et al., 2017). Oral squamous cell carcinoma can arise either on 

the non-keratinised (labial mucosa, buccal mucosa, vestibular mucosa, ventral surface of the 

tongue and floor of mouth) or  keratinised (two-thirds of the dorsum of tongue, hard palate and 

gingivae) mucosa of the oral cavity (Yakin et al, 2017).  

Oral cancer is ranked as the 8th most common cancer worldwide, with a high incidence of 

morbidity and mortality, and prevalence increases with age (Gil-Montoya et al. 2015) with 

highest incidence reported in the 6th decade of life. The ten-year incidence rates for oral 

squamous cell carcinoma and Oro-Pharyngeal Carcinoma has increased rapidly in New Zealand 

and Australia since 2006. This trend was greatest among 50-69-year age group (Elwood et al. 

2014). Approximately two in five people diagnosed with oral cancer are 65 years of age or 

older, and almost three in five deaths due to oral cancer occurred in people age 65 and older 

(Mamaldi et al. 2018).  The tongue was the reported as the most common site for OSCC in 
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40% of the cases and the lip was reported in 20% of all OSCCs. Approximately 75% of cases 

of OSCC are directly correlated with exposure to tobacco and alcohol. Cigarette smoke contains 

at least 4000 known carcinogens. The risk of developing OSCC is twenty times higher in those 

who smoke tobacco than non-smokers (Rodriguez et al. 2004). According to the New Zealand 

Health Survey, the rate of smoking has decreased from 18% in 2011–2012 to 17% in 2014–

2015. In the same report, one in four adults in the 18-34-year age group were current smokers, 

and a higher proportion of men (18%), than women (15%) were smokers.  On the other hand, 

smoking rates were much higher in Maori women (42%) than men (34%). Māori (38%) and 

Pacific adults (25%) were reported to have much higher smoking rates than other adult 

population. Consumption of alcohol is another major risk factor for oral cancer.  The risk of 

developing OSCC is two-and-a-half times higher in heavy alcohol drinkers (Rodriguez et al. 

2004). Around 80% of New Zealanders drank alcohol regularly in 2014-2015 (Ministry of 

Health; New Zealand Health Survey 2015).  Consumption of alcohol and tobacco smoking 

simultaneously has a synergistic effect, with a 48-fold risk of developing OSCC than non-

smoking and non-drinkers (Rodriguez et al. 2004).   

Other risk factors for lip cancer are exposure to ultraviolet radiation and OSCC may be 

associated with betel quid use.  A significant proportion of OPC is related to human papilloma 

virus (HPV) types 16 and 18.  On the other hand, inherent genetic defects contributed to 

increased risk of developing OSCC in only a small percentage of people. Gavidi (2014) 

conducted a 10-year follow-up (2000-2010) of OSCC in New Zealand. He reported that 

approximately 1916 new OSCC cases were diagnosed and there was a slightly higher male-to-

female ratio (Gavidi et al. 2014). OSCC is more common later in life because these risk factors 

cause genetic damage, which accumulates over many years. 

In conclusion, tobacco use, and consumption of alcohol are the two most prevalent risk factors 

for OSCC in New Zealand. Given their synergistic effect, it is important for health professionals 

to offer advice to limit alcohol intake and to encourage smoking cessation. 

2.7 Polypharmacy and dry mouth in older people 

Saliva plays a vital role in maintaining homeostasis of the oral cavity. It helps in speech, 

swallowing and enhancing taste. It also plays a protective role in buffering and neutralizing 

intrinsic and extrinsic acids in the oral cavity and aids in remineralizing teeth. Older people 

may develop multiple health ailments as they age, and treatments involve using multiple 

pharmacological agents. This intake of multiple medications concurrently is defined as 

“polypharmacy” in older people. The anticholinergic action of some medications can result in 
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qualitative and quantitative changes in the saliva which is known as salivary gland hypofunction 

(SGH). Salivary gland hypofunction occurs when the unstimulated salivary flow rate reduces 

to 0.1– 0.2 mL/min and stimulated salivary flow is less than 0.7 mL/min. The chemical 

composition of saliva is also altered. On the other hand, xerostomia is defined as the subjective 

perception of dry mouth.  The two conditions can exist independently. The prevalence of 

xerostomia increases with age (especially in women), medication use (Saunders 2007), with 

certain autoimmune diseases and with head and neck radiotherapy. Other contributing factors 

include tobacco smoking, drinking alcohol and caffeinated beverages. Polypharmacy is most 

commonly associated with dry mouth (Han et al. 2015). Various categories of cardiovascular 

medications (diuretics, calcium channel blockers), anti-depressants, anti-psychotics, and anti-

allergy medications can cause a decrease the salivary flow, resulting in dry mouth. In a hospital-

based study of 200 participants in 2011, Ling noted that the participants were taking, on average 

10 medications upon hospital admission, and around 30 percent of these medications were 

xerogenic.  

In a study of older people of South Australia, approximately one in five had either xerostomia 

or SGH (Thomson 1999).  In another study, 12% to 39% of older population experienced 

xerostomia and 5% to 47% experienced SGH (Thomson 2015). According to the 2012 OPOHS, 

more than half of older adults living in residential care and around two out of three living in 

their own homes reported chronic dry mouth.  

Patients with decreased salivary flow may experience halitosis, oral soreness and burning, 

difficulty swallowing and talking, altered taste and difficulty with denture retention. 

Xerostomia has been shown to affect the sufferer’s oral-health-related-quality of life (Thomson 

et al. 2011). SGH leads to an increase in cariogenic microorganisms, resulting in development 

of new and recurrent carious lesions. It also results in overgrowth of candida species in the oral 

cavity of older people.  

In summary, SGH is a serious problem in older people. Various medical conditions and 

medications along with age related changes in the oral cavity can cause decreased salivary flow. 

Salivary gland hypofunction and the concomitant decrease in saliva can be very debilitating to 

patients. Frequent dental visits and reviewing and reinforcing the compliance of oral hygiene 

reduces the complications associated with SGH in the oral cavity. 

2.8 Oral health care for older people in New Zealand   

New Zealand is following a global trend of aging population. Those aged 65 years and older 

make up 13% (580,000) of New Zealand’s population and this proportion is expected to double 
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in the next 10 years (Ministry of Health 2012). Around 5% (28,000) of those aged 65 and over 

live in residential aged care facility, although this proportion is 28% in those aged 85years and 

over. The proportion of dentate older adults is also increasing dramatically (Thomson 1997). 

Subsequently, they will require ongoing preventive and interventive dental care in order to 

maintain optimum oral health. This will also exert pressure on the current oral health system as 

there is limited funding for subsidised oral health care for older people. Further increased oral 

health awareness and technological advances in dentistry will create higher expectations for 

delivery of oral health care among older people (Harford 2009).  

New Zealand has a dichotomy of care model, where different oral health care services are 

available for children and adults (Birch and Anderson 2005). Government-funded dental care 

is available to children and adolescents only. The majority of older people are responsible for 

paying full costs of their oral health care, accessible through private oral health providers. Some 

may be seen in the hospital dental units at regional DHBs, but dental treatment  in these units 

is limited and only available to those who are eligible. Hospital dental services only provide 

dental treatment to those individuals (including older people) with complex medical conditions, 

severe physical and learning disabilities and those hospital in-patients under the care of 

oncology, cardiology, haematology and rheumatology departments. Dental care for these 

patients is not possible in general dental practice due to the need for multi-disciplinary input 

from other medical specialities.  

 

People on low incomes have access to emergency dental care with some financial assistance 

from Work and Income New Zealand, and people with Community Services Card (a card 

signifying the holder is a beneficiary and is eligible for subsidised health care services) are also 

able to access specific items of care via a contract with the Ministry of Health for essential 

dental care. 

New Zealand and Australia offer free dental services to children under 13 years through a 

school-based dental therapist system. Adolescents need to register with dentists who hold 

government contracts for subsidised dental care. On the other hand, private dentists 

predominantly provide dental care for most of the adults on a fee-for-service basis. There is 

limited government subsidy or private insurance for dental care for adults. Hospital-based 

dental clinics and few private dentists provide “relief of pain” clinics at a minimal surcharge 

for those adults holding a Community Services Card. Cost appears to be a major barrier for 

deferring dental treatment in New Zealand according to a survey conducted across five 

countries (UK, USA, Canada, Australia, New Zealand) (Schoen et al., 2003). The adults from 
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the UK were noted to be least likely to defer dental treatment due to cost. This is due to high 

access to subsidised dental care through the National Health Service. There is an increasing 

need for development of such policies in New Zealand in order to maintain optimum oral health 

for those older adults living in residential aged-care facilities (Cunningham 2009; Smith 2010).  

While timely access to health care does not guarantee health, timely receipt of health care has 

been shown to improve health outcomes (Patrana et al. 2009). For those with dental 

emergencies, access to appropriate dental treatment is important to prevent further deterioration 

of oral health and general health. Deferred dental treatment increases the rates of complications, 

longer hospital stays and poorer prognosis. 

2.9 Barriers to dental care in older people 

Older people experience poor oral health by comparison with other age groups in New Zealand. 

According to the report of Ministry of Health (2010), older people have more unmet oral health 

needs and are at an increased risk of caries and periodontal disease than other age groups. 

Multiple barriers contribute to poor oral health care utilisation by older people. These barriers 

are briefly outlined and discussed in the following section.  

The barriers to oral health care that older people experience varies with age and the level of 

social support received. Oral health may have a low priority in the context of illness, 

impairment, disability and the stresses placed upon daily living for an older person. Hence it 

may require a change in the attitude and practice for carers to include oral health as part of 

routine care. Barriers to oral health care can be divided into 3 sub-categories:  They are  

1. User/care barriers 

2. Professional service barriers  

3. Physical barriers. 

2.9.1 User/Carer barriers 

2.9.1.1 Lack of perceived need 

An older person’s lack of perceived need, inability to express need and lack of ability to self-

care are user barriers to accessing and utilising dental services (Kendell 1992). The prevalent 

edentulous state in the past has led to ageist views in oral health care among older population 

(Chalmers and Ettinger 2008). The lack of awareness or perceived need for dental treatment 

can be perpetuated by older adults themselves and the caregivers and family supporting these 

people. This can result in older people only seeking emergency dental treatment.  
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2.9.1.2 Medical conditions 

The lack of ability to self-care can result from neurological and/or musculoskeletal disorders as 

well as increasing general frailty. Furthermore, various age-related chronic illnesses can impact 

on oral health and ability to maintain optimum oral health in older people (Thomson et al. 2006). 

Common medical conditions such as stroke, dementia and Parkinson’s disease can result in 

varying degrees of cognitive impairment, physical and intellectual disabilities. These disorders 

can cause behavioural issues as well as inability to communicate pain and inability to consent 

for dental treatment. Older people in a residential-aged care facility may only be able to 

manifest their discomfort or pain through changes in behaviour. 

Older people report fear and anxiety as the most common barrier to dental care (Finch et al. 

1988). Behaviour management techniques, conscious sedation and general anaesthesia can be 

the only modalities of dental treatment in some of the older people with severe anxiety. These 

facilities are sometimes only available at specialist centres, which limits the options of the 

dental clinic the patient can choose from. Greater travelling distance to a specialist centre and 

appropriate services that are not available locally may contribute to less frequent attendance.  

2.9.1.3 Caregivers  

Health care assistants are primarily involved in taking care of the older people in RC. The oral 

health of the nursing home residents is influenced by the oral health knowledge and skills of 

carers. The frequency of contact with the dental service providers of older adults is also 

influenced by the oral health perceptions among health care assistants. There is often a high 

turnover of care workers due to low wages. This can impact on the training in oral health care 

of these people. The caregivers themselves are working under time-constraints, have high staff 

turn-over and receive minimal training in oral care of residents. The diverse cultural 

backgrounds of the caregivers can also pose communication problems with older people (Kiata 

et al. 2005). The majority of health care assistants are recruited from overseas and can have 

different attitudes and beliefs towards their oral health and the oral health of the residents in 

residential care facilities. The intense workload of health care assistants can make the oral 

hygiene of the residents a very low priority (Kiata et al. 2005). The dental team can instigate 

oral health care promotion programmes among older nursing home residents with the help of 

health care assistants. 

2.9.1.4 Financial barriers 

Economic barriers are also often cited as a reason to avoid dental care. In New Zealand, most 

dental care is privately funded, however older people may be eligible for subsidised dental care 
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in the public health system. There is also a financial cost in transport to and from the clinic and 

arranging a time off work for a carer. The pension is the only source of income for the majority 

of older people and the additional cost of dental care can be a financial burden. The prohibitive 

cost of dental treatment can pose a barrier for oral care among older people. The dental care for 

older people is not funded by government and there is limited private insurance available for 

dental treatment of older people in New Zealand. On the other hand, the cost of dental treatment 

will be an added expense for those older adults who are reliant on personal savings and pension 

cover the costs. This has resulted in poor oral health, increased prevalence of oral diseases 

(caries and periodontal disease) among residents of aged-care facilities (Thomson 2004). This 

continued neglect of oral health results in more complex oral health treatment needs among 

dependent older people (Thomson 1991). Another important barrier to older people’s oral 

health in New Zealand is the lack of consistent and well-defined oral health care policies for 

those living in community-dwelling and residential-care facilities (Carter et al. 2004). 

2.9.2 Professional service providers as barriers 

Lack of availability and access to appropriate oral health services can be significant barriers in 

seeking much needed dental care. Most of the older care homes do not have a facility for 

professional oral health services. Inadequate reimbursement and lack of financial incentives for 

professional oral health care (Bots-VantSpijker et al. 2014),  and inadequate training in treating 

medically complex patients can also deter many oral health care providers from providing their 

services to residential care residents (Antoun et al. 2008; Bots-VantSpijker et al. 2014; Hopcraft 

2008). This can create a barrier to accessing dental care. The perception that treatment of older 

people is time consuming adds another economic barrier as treatment is not financially 

rewarding. Charges are usually calculated on each service provided rather than the time spent 

with each patient.  Suggestions have included increased undergraduate and postgraduate 

training to build the specialist workforce and create a mentoring system for less experienced 

dentists.   

Challenges to the dental profession are that the medically compromised community of older 

people is growing. More people are living longer and keeping their teeth for longer. This is 

compounded by the fact that a lot of older people have a heavily restored dentition on one hand 

and are unable to cope with complex dental procedure on the other hand. New Zealand dental 

practitioners do not normally provide routine domiciliary dental care visits. The most common 

reasons cited by the dentists include the inconvenience of leaving their busy dental practice, 

inadequate portable equipment and lack of financial incentives (Antoun et al. 2008; Hopcraft 

2008).   
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2.9.3 Physical barriers 

A large number of older people experience mobility problems. Physical access to dental 

services can be a major barrier to accessing dental care. Difficulties may arise with availability 

of taxis with wheelchair access or lack of designated wider car parks. Examples of improving 

physical access include incorporating disability car parks at the dental surgery offering 

domiciliary visits to people confined to their own home, producing information leaflets in 

bigger fonts or audio tape format for older people with visual impairments. Access to the 

building may involve installing ramps, wheelchair lifts, lowering part of the reception desk for 

easy access by wheelchair users, clearing corridors and using clear signage and lighting, adding 

rails to stairs and bathrooms, room for guide dogs. The dental operating room should be 

designed to allow a wheelchair to be accommodated alongside the dental chair. Transfer to the 

dental chair can be via a hoist, banana board or a standing transfer. 

In summary, a variety of barriers to dental care exist among older people living in the 

community and in the residential care setting. There is an urgent need to improve the oral health 

of our older people. Barriers need to be addressed at dental professional level and by policy 

makers, in order to optimise oral health among older people and increase their access and 

utilisation of available services and maintain a satisfactory quality of life. 

2.10 Oral health and Health Related Quality of Life in Older people 

The term “OHRQoL” (oral health related quality of life) refers to the impact of oral health on 

people’s day-to-day lives. Oral diseases such as dental caries and periodontal disease are often 

asymptomatic in the early stages. Pain, tooth mobility and problems with food impaction tend 

to occur in the later stages. Untreated oral disease eventually results in tooth loss and loss of 

masticatory function and compromised aesthetics. Poor oral health can affect functional, 

psychological and social aspects of daily living, with a consequent impact on quality of life.  It 

is this functional impairment that results in impaired OHRQoL. Oral health related factors such 

as missing teeth, dry mouth, ill-fitting dentures are associated with worse quality of life (Gil-

Montoya et al. 2015). Various questionnaires and indices have been developed to measure the 

OHRQoL. These subjective oral health status indicators measure the functional, social and 

psychological consequences of oral diseases and conditions (Locker and Jokovic 1996). These 

oral health indicators can be used to evaluate alternate ways of organising or financing health 

services, monitor health status in population sub-groups, to evaluate treatment strategies, to 

assess the treatment needs of a population and to screen individuals who require dental 

treatment.  
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Single (global) and multi-item measures were used in 2012 NZOPOHS to capture the 

functional, psychological and social impacts of oral disease. The global measures are very easy 

to administer and are commonly used in research to interpret the participants response to oral 

health. The global measures capture the overall OHRQoL by asking a single question, usually 

with responses ranging from “excellent to poor”. From the results of the 2012 OPOH survey, 

nearly one-third of all older adults living in residential care and just under half living in their 

own homes rated their oral health as very good or excellent (OPOHS 2012). Older people living 

in residential care were just over half as likely as those living in their own homes to report 

having very good or excellent oral health. Older men were significantly less likely than older 

women to report having very good or excellent oral health. Older people who had visited a 

dental professional in the previous 12 months were significantly less likely than those who had 

not visited a dental professional, to report having good oral health.  

The Oral Health Impact Profile is a multi-item measure (OHIP-14), involving a range of 

conceptually related questions. It measures the frequency and severity of oral problems in 

relation to functional and psychosocial well-being. Oral Health Impact Profile (OHIP-14) is a 

short form version of OHIP   and is a valid approach of determining impact of oral conditions 

(Slade 1997). It was used in the 2012 OPOHS to measure the impact of the participants general 

oral condition rather than the effects of specific disorders or the positive aspects of oral health.  

One in five older adults living in residential care and one in four older adults in their own homes 

had experienced impacts due to their oral health in the previous 12 months. Loss of teeth had a 

direct influence on quality of life in this age group due to negative impacts on chewing, 

speaking, nutrition, aesthetics, psychological aspects, self‐esteem and social relations. A similar 

pattern was noted by Thomson (2013) in New Zealand, whereby those older adults with 

decayed or missing teeth, and those who wore dentures, reported poorer OHRQoL. 

In summary, a large proportion of older people experience less-than-ideal oral health. Less than 

one-third of older adults living in residential care, and fewer than half of those living in their 

own homes, report enjoying very good or excellent oral health. Furthermore, one in five older 

adults living in residential care and a quarter living in their own homes reported that their oral 

health impacted their day-day functioning and wellbeing. Policies need to be formulated to 

address the oral health issues which impact on day-to-day lives of this very important and 

increasing population group.  
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2.11 Hospital-based dental visiting and treatment patterns – the 

international literature 

There is a very limited number of studies in the literature investigating dental-related visits to 

hospital departments worldwide. Overall, these studies find that most of the people who visited 

emergency dental departments were either seeking after-hours dental care or had limited income 

or no health/dental insurance. Lewis et al (2003) found that the hospital dental departments 

were responsible for triaging the patients in order to prioritize the urgency of dental treatment 

(Lewis et al. 2003). Trauma or severe tooth related pain were the most common reasons for 

visiting the hospital dental departments.  Table 2.6 provides an overview of findings from case 

series analyses of hospital presentation of patients with dental-related complaints in several 

countries. These studies were chosen by using the key words “hospital dental presentation”, 

emergency dental treatment at hospital” in the Medline and Pubmed search engines.  

Quinonez et al. (2009) conducted a study to explore dental-related visits to the hospital 

emergency department (ED) in Canada. The authors noted that periapical abscess and toothache 

were the most common reasons for visiting the ED. They found that the majority (78%) were 

triaged as non-urgent, and most (93%) were discharged home (Quinonez et al. 2009). In another 

study investigating dental-related visits of children and adults to an ED in the US, Lewis et al 

(2003) noted that 8% of those aged 51 or older visited the hospital with a dental complaint and 

majority of visits occurred on a weekend. The most common treatments provided were 

placement of temporary restorations, prescription of antibiotics and analgesics with referral to 

a general dental practitioner for a follow-up. In another 8-year retrospective study examining 

the dental visits at an urban ED in the US, Waldrop et al. (2000) noted that around 1,892 (48%) 

dental patients were triaged as dental emergency and 867 (22%) of the patients were admitted 

to the hospital ward. One in 6 (276 ,7%) of patients were categorised as paediatric patients (17 

years and under) and 118 (3%) were categorised in the geriatric category (65 years and older). 

In their study, dental related visits to ED rose from 4.4/1000 in 1987 to 11.5/1000 in 1995. Just 

under one in three patients presented with an odontogenic abscess and around 18% presented 

with a mandibular fracture. They concluded that inadequate access to primary dental care 

providers was the most important reason for patients seeking dental care at ED (Waldrop et 

al.2000). There is an urgent need to address the barriers associated with access to dental care to 

older people in order to minimise the emergency dental visits to hospital departments.  

 

A data table describing the patients presenting with a range of dental problems to the hospital 

dental departments in various countries are presented in Table 2.7. 
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Table 2.6. Summary of main findings from International  reports on hospital dental 

presentations 

 

 

Dental problem 

Quinonez et 

al. (2009) 

(Canada) 

Patel et al. 

(2002) 

(Europe) 

Waldrop et 

al. (2000) 

(USA) 

Gibson et 

al. (1993) 

(USA) 

Sonis et 

al. (1988) 

(USA) 

Periapical abscess  23 13 27 23 23 

Toothache  13 46   79 

Stomatitis  3     

Oral ulcer 4     

Other lesions  8     

Dental caries  3  21   

Gingivitis  2     

Sialadenitis 7     

Jaw pain 6     

Trauma  2    4   7 

Cellulitis       2 

Pericoronitis      9   1 

Irreversible 

Pulpitis 

   27 70 

Reversible 

Pulpitis 

   23  

Restorative failure      4   4 

Swelling   4     9 

ANUG   20   1  

Periodontitis      5  

Bleeding socket  4    

Alveolar osteitis  1    

Cancer  1    

Mandibular 

fracture 

  19   

      

 

2.12 Hospital based dental visiting and treatment patterns in New Zealand 

Hospitals 

New Zealand hospital-based dental services provide oral health care for inpatients, day patients 

and outpatients of all ages. Hospitals based dentistry provide almost all day-stay or in-patient 
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paediatric dental care. They also provide dental care for people with complex medical 

conditions, disabilities and patients with acute dental needs.  

Whyman published studies in 1996 and in 2014 describing evaluations of dental care provided 

in the New Zealand. In the 1996 study, they examined the demographic characteristics of 

patients seeking relief of pain, the reasons for attendance, the treatment expectations and the 

treatment received, and the levels of dental caries and periodontal disease. Dental examination 

and a questionnaire of all patients attending Auckland and Middlemore Hospital dental 

departments for relief of pain over a 2-week period in May 1994 were completed. A total of 

293 people attended the hospital dental departments during the study. The most common reason 

for attendance was toothache (77% of participants at the hospital clinics); the second most 

common reason for attending was a problem with a dental restoration (13% of hospital clinic 

participants).  The mean number of decayed teeth was 5.0 (SD 3.9) per person in the hospital-

clinic group. Over 70% of hospital-clinic participants had shallow or deep periodontal 

pocketing (based on the CPITN criteria). The number of decayed teeth and the percentage of 

participants with deep periodontal pocketing demonstrated a large normative treatment need in 

people presenting to the hospital dental departments in Auckland for relief of pain. The 

Auckland and Middlemore Hospital clinics were used by a smaller percentage of European 

people and a larger percentage of Pacific Island people. The percentage of Māori people using 

the Middlemore service was similar to the proportion in the South Auckland population, but the 

percentage of Māori people using Auckland Hospital was almost twice the proportion in the 

overall Auckland City population. 

Whyman et al. (1996) noted that an insurmountable financial barrier to anything more than 

emergency dental care exists for a very large number of the people seeking relief of dental pain. 

One-third of hospital-clinic participants and 15% of private-clinic participants had delayed their 

dental treatment for more than one month. According to the discharge record from National 

Minimum Data Set (NMDS), provision of dental care was the primary reason for 120,046 

hospital admissions during the 20-year period (1990-2009) (Whyman et al. 2014).  During that 

time, there was an increase in the absolute number of people admitted and the rate of dental-

related hospital admissions for all age groups. Males outnumbered females and Māori and 

Pacific people were over-represented throughout the period 1996 to 2009. The authors also 

noted that people in the most deprived quintile were over three times likely to be admitted to 

hospital for dental treatment. Whyman et al (2014) noted that dental caries was the most 

common diagnosis among those admitted to hospital for dental care. Diseases of the pulp and 

periapical tissues contributed a further 10% of admissions in 1990–1994 and 12% in 2005–
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2009. Four out of five patients required either dental extractions or restorations at the hospital 

and around 4–5% had procedures for non-malignant conditions at the hospital. Three-quarters 

(75%)of all hospital admissions were from the waiting list (to manage chronic dental disease), 

while 14% were arranged admissions (to manage urgent dental pain) and 10% acute admissions 

(rapidly spreading facial infection) during the period 2005-2009. The authors also noted an 

increase in the number of children and adults requiring dental care in New Zealand public 

hospitals. This could be due to inconsistent access to fluoridated water, variable access to 

primary dental care, lack of oral health awareness and oral health education.  

 

There are no studies on the oral health of older people visiting the New Zealand Hospital dental 

departments. Older people are a caries-active group. Most of them have multiple medical co-

morbidities and varying degrees of cognitive and physical impairment. The hospital setting is 

usually considered more appropriate for carrying out dental treatment. However, there is lack 

of data describing the oral health of older people who present to the New Zealand hospital 

dental departments 

2.13 Summary  

The population of older people in New Zealand is increasing. There is also a demographic 

transition occurring, whereby older people are retaining teeth for longer. There is increased 

prevalence of oral disease (dental caries and periodontal disease) in older people. Increasing 

frailty and dependency also results in poor self-care and dental neglect. Higher oral treatment 

needs have been reported among older people living in RC.  To date, no studies (cross sectional 

or longitudinal) have been conducted to determine the clinical presentation of older people (HB 

and RC) to Hospital Dental Departments in New Zealand.  There is currently no data describing 

the nature of dental treatment, sources of referral and demographic characteristics of older 

people presenting to hospital dental departments in New Zealand. Keeping this theme in mind, 

I undertook this study to answer the following research question 

 

3. What is the status of oral health among older people living in New Zealand. 

4. What are the barriers to dental care among older people living in New Zealand  

This study was conducted in two parts.  



 
31 

The first part of this study was an 8-month clinical audit at Waikato Hospital Dental Department 

to determine:  

3. The demographic characteristics, source and reasons for referral, dentition status of the 

older people (>65 years of age) presenting to the Dental Department of Waikato 

Hospital  

4. The nature of their dental problems, the treatment received and the follow up care 

The second part of this study was a secondary analysis of the 2012 older peoples’ national oral 

health survey data. The second part of this study was conducted to  

2. Describe older New Zealanders’ use of dental services  

2. Determine if there is any difference in the nature of dental problems, and barriers to 

dental care among older adults in community-dwelling and Residential care facilities. 
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 Chapter 3: Materials and methods 

There were two parts to this study. The first part was an 8-month clinical audit of all the older 

people who were referred to the Dental Department at the Waikato Hospital. The second part 

of this study was a secondary analysis of the data generated from the 2012NZOPOHS. This 

survey was commissioned by the Ministry of Health, New Zealand.  Conducted by CBG Health 

Research Ltd in 2012, it was a national survey of oral health in older people, collecting 

information about two different populations: (i) those living in residential aged care facilities; 

and (ii) those living in the community and receiving government-funded, home-based personal 

care assistance. 

 

3.1 Data collection for the clinical audit 

The Maxillofacial and Dental Department within the Waikato Hospital is responsible for 

providing tertiary-level care services to approximately 800,000 residents of the central North 

Island, including the regions of Waikato, Taupo, Gisborne, Bay of Plenty, Coromandel, and 

Thames( NZ census 2018). Older people make up around 13.5% of the total population in the 

Waikato region. The dental treatment is provided to the patients on a “referral-only” basis.  The 

senior dental officer receives all the referrals to the dental department. These referrals are then 

prioritized on their urgency and the type of treatment required. The waiting list for accepted 

referrals can range from 3 to 5 months. 

Information on patients aged 65 or more who were referred to and treated at Waikato Hospital 

Dental Department from 1st February 2018 to 31st October 2018 was abstracted from the clinical 

database. Data collected included demographic characteristics, dentition status, any relevant 

scanned dental radiographs, source of referral, medical history, treating clinician, treatment 

delivered and whether there was follow-up care. Information of Decayed Missed Filled teeth 

was recorded from the available scanned bitewing and Panoramic radiographs. The detailed 

and medical history was obtained from the Hospital database and entered into the data capture 

form (Appendix:D). 

The inclusion criteria: 

a) All patients aged 65 and older, who visited the Waikato Hospital dental unit in the 6 

week period after commencing the study.  
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Exclusion criteria: 

a) Patients younger than 65 years of age 

The information collected was  recorded in a data capture form (Appendix:D) and numerically 

coded. An illustration of numerical coding for ethnicity is presented in Table 3.1. NHI number 

was used instead of patient’s name to maintain patient confidentiality. Data collected on the 

data capture form was then entered on to a password protected database for analysis. Password 

protection was always used to ensure the security of the data and only the researchers could 

gain access to the data. Any raw data on which the results of the study depend were to be 

retained in an anonymised form. 

Table 3.1. Categories for ethnicity coding 

Ethnicity Coding score 

European 1 

Maori 2 

Pacific Island 3 

Asian 4 

Other 5 

 

 

3.1.1 The statistical analysis for the clinical audit 

The IBM SPSS (Statistical Package for the Social Sciences) for Windows program was used 

for data analysis data. Analysis of variance and Chi-Square tests (as appropriate) were used to 

determine the statistical significance of observed intergroup differences (P<0.05). Differences 

with continuous variables were tested for statistical significance using ANOVA or t-tests where 

appropriate. 

3.1.2 Ethical approval and Māori consultation 

Māori consultation was undertaken with Ngāi Tahu Research Consultation Committee at the 

University of Otago(Appendix C).. The committee considered the research project to be of 

importance to Maori health. The committee strongly encouraged the collection of ethnicity data 

as part of research project. The Committee suggested dissemination of the findings to relevant 

Māori health organisations such as the National Māori Organisation for Dental Health, Orānga 

Niho and to Professor John Broughton and Malcolm Dacker, who are involved in Māori Dental 

Health clinic at the University of Otago. 
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The research proposal was also submitted to the University of Otago ethics committee. The 

research was reviewed as a ‘Minimal Risk Health Research – Audit and Audit-related studies 

proposal (Appendix A). The outcome of that consideration was that the Committee was of the 

view that the study was consistent with Rule 11(2) (c) of the Health Information Privacy Code 

1994 and was approved.  The Clinical Audit Support Unit team at Waikato District Health 

Board also reviewed this research project and approved it (Appendix B).  

3.2 Data collection for secondary analysis of 2012 NZOPOHS  

The data for the second part of the study were obtained from the 2012 New Zealand Older 

people’s Oral Health Survey (OPOHS 2012) data dictionary. The 2012 OPOHS was part of the 

study into older people’s oral health issues; an umbrella project funded by the Ministry of 

Health. The 2012 OPOHS was the first nationwide survey to collect information on the oral 

health status of New Zealand older adults living in residential aged-care facilities, and older 

New Zealander who live in their own home but who require assistance for their day-to-day 

living. In addition to ascertaining the clinical and self-reported oral health status of vulnerable 

older adults, the 2012 OPOHS also reported on the oral health services accessed by them. 

Overall, 2,218 New Zealanders aged 65 years and over participated in the computer-assisted 

face-to-face interview, and 1,882 of those completed an oral health examination. The 

questionnaire measured self-reported oral health status, risk and protective factors for oral 

health and the use of oral health services among older adults in both residential locations. 

Information on oral disease (including the health of oral tissues, condition of teeth and 

periodontal disease) was recorded during systematic examinations of the teeth, gums and other 

tissues within the oral cavity. The survey interviews were conducted by trained interviewers 

from CBG Health Research Ltd, while the dental examinations were conducted by qualified 

and registered dentists who had been specially trained for the survey and calibrated by a gold 

standard examiner. Using total response ethnicity, the sample included 226 Māori, 141 Pacific, 

76 Asians and 1,813 European/other older adults. Further information about the survey’s 

methodology can be found in the full methodology report of 2012 NZOPOHS.  

The previously unanalysed data from the 2012 OPOHS (pertaining to use of dental services, 

the reasons for avoiding dental care, the reasons for visiting the dental professional, location of 

dental treatment and treatment received and the perceived financial difficulty in paying a $150 

dental bill) was used in this study.  
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3.2.1 Ethical approval for 2012 NZOPOHS 

 Ethical approval for the 2012 Older Person’s Oral Health Survey has been given by the 

Multi-Region Ethics Committee in March, 2012 (MEC/12/10/034). As part of the survey 

procedures that gained ethical approval, emphasis was placed obtaining informed consent of 

participants at each stage of the survey. 

3.2.2 The statistical analysis for the Secondary analysis of 2012 NZOPOHS 

The Stata statistical software package (Stata Corp for Windows) was used for the analysis of 

the 2012 OPOHS data. This was because of the complex survey sampling design. Analysis of 

variance and Chi-Square tests (as appropriate) were used to determine the statistical 

significance of observed intergroup differences (P<0.05). Differences with continuous variables 

were tested for statistical significance using ANOVA or t-tests where appropriate. 
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 Chapter 4: Results  

4.1 Overview  

The results are presented in two parts. The findings from the clinical audit of patients referred 

to the Dental Department of Waikato Hospital are presented in the first part. The secondary 

analysis of the data generated from the 2012NZOPOHS is presented in the second part of this 

section. 

 

4.1.1 Clinical audit of Waikato Hospital Dental Department   

 

A total of 203 participants, who presented at the Dental Department of Waikato Hospital for 

dental care over an 8-month period from 1st February 2018 -15th October 2018, fulfilled the 

inclusion criteria for this study. Their sociodemographic data, medical details and referral 

source and follow-up care are presented below. 
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Data describing the age and ethnicity by gender are presented in Table 4.1. 

Table 4.1. Distribution of age and ethnicity by gender (brackets contain row percentages 

unless otherwise indicated) 

 Gender  

 Female Male All combineda 
    

Age group    

65-74 50 (43.9)   64 (56.1) 114 (56.2) 

75-84 28 (43.1)   37 (56.9)   65 (32.0) 

   85+ 10 (41.7)   14 (58.3)   14 (11.8) 
    

Pākeha ethnicity    

No 13 (61.9)     8 (38.1)   21 (10.3) 

   Yes 75 (41.2) 107 (58.8) 182 (89.7) 
    

All combined 88 (43.3) 115 (56.7) 203 (100.0) 
    

    

a Column percentage 

 

Almost three out of every five patients (56%) belonged to the 65-74 age group. Male 

participants were over-represented across the three age groups. Nine out of ten patients (89%) 

identified themselves as Pākeha, with more than half of these being males. 
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Data describing the average age by gender and residential status are presented in Table 4.2 

Table 4.2. Average age by gender and residential status. (standard deviations in the 

bracket) 

Sex Own home Residential 

care 

Hospital 

inpatient 

All combined 

     

Female 73.2 (6.4) 81.2 (7.7) 73.4 (7.6) 74.4 (7.2) 

Male 73.4 (6.6) 83.9 (8.7) 74.6 (6.3) 74.9 (7.7) 
     

All combined 73.3 (6.5) 82.7 (8.2) 74.0 (6.6) 74.7 (7.5) 
     

 

Overall, the average age of participants living in residential care was above 80 years for both 

sexes, whereas 73 years was the average age of participants living in their own home. Males 

living in the residential care were slightly older than females. 
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Data describing the residential status by age group, ethnicity and gender are presented in Table 

4.3 

Table 4.3. Residential status by age group, ethnicity and gender (brackets contain row 

percentages unless otherwise indicated) 

 Residence  

 Rest home Own home Hospital 

 In-patient 

All 

combineda 
     

Age group     

65-74   5 (4.4) 104 (91.2)  5 (4.4) 114 (56.2) 

75-84 12 (19.1)   47 (74.6)  4 (6.3)   63 (32.0) 

85+ 12 (52.2)   10 (43.5)  1 (4.3)   23 (11.8) 
     

Ethnicity     

   Pākeha 27 (15.1) 143 (79.9) 9 (5.0) 179 (89.5) 

   Other    2 (9.5)   18 (85.7) 1 (4.8)   21 (10.5) 
     

Gender      

   Male  16 (14.2)  92 (81.4) 5 (4.4) 113 (56.5) 

   Female 13 (14.9) 69 (79.3) 5 (5.7)   87 (43.5) 
     

All combined 29 (14.5) 161 (80.5) 10 (0.5) 200 (100) 
     

a Column percentage 

 

One in two patients in the 85+ age group and one in five patients in 75-84 age group, were 

living in a rest home. By contrast, nine out of ten patients in 65-74 age group and three out of 

four patients in 75-84 age group were living in their own home.  Overall, four out of five patients 

were living in their own homes. 

Almost four out of five patients, irrespective of ethnicity and gender, were living in their own 

home. By contrast, patients of Pākeha ethnicity were almost twice as likely to be living in a rest 

home than the patients of other ethnicities.  
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Data describing the dentition status by age group are presented in Table 4.4. 

Table 4.4. Dentition status by the age group and socio-demographic characteristics 

(brackets contain row percentages unless otherwise indicated) 

 Dentate Edentulous All combineda 
    

    

Age group    

65-74  97 (88.2) 13 (11.8) 110 (58.0) 

75-84  54 (91.5)   5 (8.5)   59 (31.0) 

85+  19 (86.4)   3 (13.6)   22 (11.0) 
    

Gender     

   Male 101 (91.0) 10 (9.0) 111 (58.0) 

   Female    69 (86.3) 11 (13.8)   80 (42.0) 
    

Ethnicity     

   Pākeha 152 (89.4) 18 (10.6) 170 (89.0) 

   Other    18 (85.7)   3 (14.3)   21 (11.0) 
    

Total  170 (83.7) 21 (10.3) 191 (100) 
    

    

a Column percentage 

 

Overall, more than four out of five patients in this study were dentate, and this proportion was 

even higher in 75-84 age group. Almost nine of out ten dentate patients were male, and a similar 

proportion were of Pākeha ethnicity. 
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Data describing the number of teeth by gender, residence status and ethnicity are presented in 

the Table 4.5. 

Table 4.5. Mean number of teeth present by gender, residence status and ethnicity 

(brackets contain standard deviation unless otherwise indicated)  

 Mean number of teeth 

present 
  

Sex  

Female 19.4 (7.0) 

Male 18.5 (7.2) 

  Total  18.9 (7.1) 
  

Age group  

65-74 19.5 (7.1) 

75-84 16.7 (7.5) 

85+ 21.5 (4.0) 
  

Ethnicity   

Pākeha 19.0 (7.0) 

Other  17.4 (8.0) 
  

Residential status  

  Rest home 16.1 (6.7) 

  Own home 19.2 (7.1) 

  Hospital in-patient 20.0 (7.6) 
  

 

Overall, female participants had more teeth present than their male counterparts. Participants in 

the 85+ age group had more teeth present than the other two age groups. Participants living in 

RC facility had lower mean number of teeth present, than residents living in their own home or 

hospital inpatients.   
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Data describing the DMFT scores by gender, residence status and ethnicity are presented in the 

Table 4.6. 

Table 4.6. DMFT by gender, residence status and ethnicity (brackets contain standard 

deviation unless otherwise indicated)  

 DMFT 
  

Sex  

Female 20.0 (5.7) 

Male 19.6 (5.4) 
  

Age group  

65-74 19.0 (5.4) 

75-84 20.4 (5.6) 

85+ 21.5 (5.0) 
  

Ethnicity   

Pākeha 20.0 (5.4) 

Other  18.3 (6.0) 
  

Residential status  

  Rest home 22.4 (5.3) 

  Own home 19.4 (5.5) 

  Hospital in-patient 19.4 (4.0) 
  

   Total 19.7 (5.5) 
  

 

Overall, female participants had higher DMFT scores. There was an increasing gradient of 

DMFT scores with advancing age, and it was highest in the 85+age group and lowest in the 65+ 

age group. Participants living in a RC facility had higher DMFT scores than residents in the 

other two categories.  
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Data describing the number of medical conditions of the presenting patients are presented in 

Table 4.7 

Table 4.7. Number of medical conditions of the presenting patients (brackets contain 

row percentages unless otherwise indicated) 

Number of medical 

conditions 

Number of patients 

  

0    3 (1.5) 

1  53 (26.1) 

2  73 (36.0) 

3  53 (26.1) 

4  18 (8.9) 

5    3 (1.5) 
  

Total 203 (100.0) 

 

Overall, fewer than 2% of participants had no medical conditions. More than one-third of 

participants presented with at least two medical conditions. On the other hand, 80% of the  

participants presented with three or more medical conditions. 
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Data describing the number of referred patients with specific medical conditions are presented 

in Table 4.8. 

Table 4.8 Number of patients with specific medical conditions (brackets contain row 

percentages unless otherwise indicated) 

Medical Condition Number of patients 
  

  

Cardiovascular  152 (74.9) 

Endocrine   61 (30.0) 

Gastrointestinal     0 (—) 

Haematological   14 (6.9)  

Hepatological     2 (1.0) 

Mental health   23 (11.3) 

Nephrological   18 (8.9) 

Neurological   34 (16.7) 

Respiratory   30 (14.8) 

Rheumatological     46 (22.7) 

Oncological   66 (32.5) 
  

 

Overall, three out of four patients referred to the hospital dental department had a complex 

cardiovascular disorder. Likewise, one-third of the patients were referred from the oncology 

department. A similar proportion (one in six) of patients were identified as having either a 

rheumatological, respiratory or a neurological disorder. The medical conditions were abstracted 

from the hospital database. 
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Data describing the mean number of medical conditions by age group, referral source and 

residential status for all the 203 patients are presented in Table 4.9 

Table 4.9. Number of medical conditions by age group, referral source and the 

residential status (brackets contain standard deviation) 

 Mean number of medical conditions 
  

Age group  

65-74 2.1 (1.0) 

75-84 2.2 (1.0) 

   85+ 2.4 (1.0) 
  

Referral source  

  No referral 2.6 (0.8) 

  Internal  1.8 (0.9) 

  GP 2.5 (1.0) 

  GDP 2.5 (0.8) 
  

Residential status  

   Own home 2.1 (1.0) 

   Rest home 2.7 (0.9) 

   Hospital in-patient 1.7 (0.8) 
  

Gender  

   Male 2.1 (1.1) 

   Female 2.2 (0.9) 
  

Ethnicity  

   Pākeha 2.2 (1.0) 

   Other  2.1 (1.0) 
  

All combined 2.2 (1.0) 
  

 

There was a consistent age gradient in the mean number of medical conditions, whereby it was 

lowest among the 65-74-year age group and highest in the oldest age group. The patients living 

in a rest home had higher mean number of medical conditions in comparison to the residents 

living in their own homes and in-hospital patients. The mean number of medical conditions was 

similar in both sexes and Pākeha and other ethnic groups. Overall, each patient presented with 

more than two medical conditions.  
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Data describing referral source by age and residence status are presented in Table 4.10 

Table 4.10. Referral source by age and residence status (brackets contain row 

percentages unless otherwise indicated) 

 Referral source   

 Not specified Internal GP GDP All 

combineda 
      

Age group      

65-74 0 (—) 56 (51.4) 41 (37.6) 12 (11.0) 88 (44.9) 

75-84 0 (—) 26 (41.3) 25 (39.7) 12 (19.0) 74 (37.8) 

85+ 0 (—)   6 (25.0)    8 (33.3) 10 (41.7) 34 (17.3) 
      

Residence       

Own home 6 (3.7) 74 (46.0) 57 (35.4) 24 (14.9) 161 (80.5) 

Rest home 0 (—)   3 (10.3) 16 (55.2) 10 (34.5)   29 (14.5)  

   Hospital  0 (—)   9 (90.0)   1 (10.0)   0 (—)   10 (0.1) 
      

a Column percentage 

 

Over half of the 65-74 age group patients has been referred internally to the hospital dental 

department, although was so far only one-quarter of the 85+ age group. General dental 

practitioners referred more than two out of five patients in the 85+ age group to the hospital 

dental department, whereas general medical practitioners referred one-third of this age group. 

The proportions of the 75-84 age group of patients referred to the hospital system through 

internal referrals and from a general medical practitioner were similar. 

Almost one-half of patients referred from within the hospital reported living in their own home. 

More than half of the patients referred by the GP were living in a rest home. More than one-

third of rest home residents referred to the hospital dental department, had been referred by a 

general dental practitioner. 
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Data describing the number of patients and reasons for dental treatment are presented in Table 

4.11 

Table 4.11. Type of dental treatment received (brackets contain row percentages unless 

otherwise indicated) 

 Number of 

patients 
  

Elective   

No treatment      8 (3.9) 

   Pre-surgical assessment*   45 (22.2) 

Dental treatment as hospital out-patient   84 (41.4) 
  

   All elective treatment 137 (67.0) 
  

Acute   

Swollen face   3 (4.8) 

Odontogenic infection 25 (39.7) 

   Irreversible pulpitis 22 (34.9) 

   Periodontal infection   1 (1.6) 

   Trauma    3 (4.8) 

   Bleeding      1 (1.6) 

   Non-healing ulcer   3 (4.8) 

   Malignancy (oral)   6 (9.5) 

   Infection (bacterial/fungal/viral)   2 (3.2) 
  

   All acute treatment 66 (33.0) 
  

   All combined 203 (100.0) 
  

 

*cardiac surgery, renal/liver transplant, IV bisphosphonate therapy, chemotherapy 

About three out of five (67%) patients received elective dental treatment at the hospital. More 

than one in five patients received a pre-surgical assessment. Around two out of five patients 

were treated for odontogenic infection and one-third were treated for irreversible pulpitis.  

Almost one in ten patients were receiving treatment for oral malignancy. Overall, one on three 

patients presented with an acute problem and two in three presented for elective dental 

treatment. 
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Data describing the acute dental presentations by residential status are presented in Table 4.12. 

Table 4.12 Acute dental presentations by residential status (brackets contain row 

percentages unless otherwise indicated) 

Acute presentation Own home Residential 

care 

Hospital in-

patient 

All combined 

     

Swollen face   2 (66.7)  1 (33.3)  0 (0.0)   3 (5.0) 

Odontogenic infection 17 (68.0)  7 (28.0)  1 (4.0) 25 (38.5) 

Irreversible pulpitis 19 (86.4)  3 (13.6)  0 (—) 22 (34.0) 

Periodontal infection 1 (100)  0 (0.0)  0 (—)   1 (1.5) 

Trauma  2 (100)  0 (0.0)  0 (—)   2 (3.1) 

Bleeding    0 (—)  1 (100.0)  0 (—)   1 (1.5) 

Non-healing ulcer 3 (100.0)  0 (0.0)  0 (—)   3 (4.6) 

Malignancy  5 (83.3)  1 (16.7)  0 (—)   6 (9.2) 

Infection 

(bacterial/fungal/viral) 

2 (100.0)  0 (—)  0 (—)   2 (3.1) 

     

 

Almost twice as many patients living in their own home, as opposed to residential care, 

presented with a swollen face. Likewise, three times as many patients living in their own home 

than residential care, presented with an odontogenic infection, and six times as many patients 

living in their own homes had an irreversible pulpitis.  Almost four out of five patients 

presenting for malignancy or irreversible pulpitis reported living in their own homes.  
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Data describing the acute dental presentations by age group are presented in Table 4.13. 

Table 4.13 Acute dental presentations by age group (brackets contain row percentages 

unless otherwise indicated) 

 Age group  

Acute 65-74 75-84 85+ All combined 
     

Swollen face   2 (66.7) 1 (33.3)  0 (0.0)   3 (5.0) 

Odontogenic infection 14 (56.0) 7 (28.0) 4 (16.0) 25 (38.5) 

Irreversible pulpitis 15 (68.2) 5 (22.7) 2 (9.1) 22 (34.0) 

Periodontal infection   1 (100) 0 (—) 0 (—)   1 (1.5) 

Trauma    0 (—) 1 (33.3) 1 (33.3)   2 (3.1) 

Bleeding      0 (—) 0 (—) 1 (100.0)   1 (1.5) 

Non-healing ulcer   2 (66.7) 1 (33.3) 0 (—)   3 (4.6) 

Malignancy    5 (83.3) 1 (16.7) 0 (—)   6 (9.2) 

Infection 

(bacterial/fungal/viral) 

  1 (50.0) 0 (—) 1 (50.0)   2 (3.1) 

     

 

Almost twice as many patients in the 65-74 age group, than 75-84 age group received treatment 

for swollen face and odontogenic infection. More than half of patients receiving treatment for 

odontogenic infection were in the 65-74 age group, when all three age groups were compared. 

Four out of five patients receiving treatment for malignancy were in the 65-74 age group. 
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Data describing the specific treatment provided at the hospital dental unit are presented in Table 

4.14. 

Table 4.14 The treatment provided at the hospital dental department (brackets contain 

row percentages unless otherwise indicated) 

 Number of patients 

Exam  161 (79.3) 

Drainage under GA     8 (3.9) 

Antibiotics/antifungals 

/antivirals 

    0 (—) 

Analgesics      1 (0.5) 

Maxillofacial referral     8 (3.9) 

Referral to GDP     4 (2.0) 

Fillings and clean     2 (1.0) 

Extractions   19 (9.4) 
  

All combined 203 (100) 
  

 

Almost four out of five patients received a dental examination at the hospital dental department. 

About four in one hundred patients were either referred to GA for drainage of abscess or 

referred to a maxillo-facial surgeon. Almost one in ten patients had teeth extracted at the dental 

department.  
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Data describing the oncology patients by residential status and, referral source are presented in 

Table 4.15. 

Table 4.15. Oncology patients by residential status, referral source, age group, ethnicity 

and gender (brackets contain row percentages unless otherwise indicated) 

 Number of Oncology 

patients 
  

  

Residence  

    Own home 55 (34.2) 

    Rest home   9 (31.0) 

    Hospital inpatient   2 (20.0) 
  

Referral source  

    Not specified   2 (28.6) 

    Internal 32 (36.4) 

    GP 23 (31.1) 

    GDP   9 (26.5) 
  

Age group  

    65-74 42 (37.0) 

    75-84 17 (26.2) 

    85+    7 (29.2) 
  

Ethnicity  

   Pākeha 63 (34.6) 

   Other   3 (14.3) 
  

Gender   

  Male 41 (35.7) 

  Female 25 (28.4) 
  

 

One-third of oncology patients were living in their own homes and another one-third were living 

in a residential care facility. Almost two out of five oncology referrals were internal. One-

quarter to one-third of the oncology referrals had been made by either general medical 

practitioner or the patients’ general dentist. 
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Data describing the follow-up care for all presenting patients provided by clinicians are 

presented in Table 4.16 

Table 4.16. Number and proportion of follow-up care provided by clinician type 

(brackets contain row percentages unless otherwise indicated) 

 Number of patients 
  

  

Clinicians  

 No-one     1 (0.5) 

 House Surgeon   72 (35.5) 

 Maxillofacial     7 (3.4) 

    GDP 123 (60.6)   
  

Total  203 (100.0) 
  

 

Two out of three patients were referred to the general dental practitioner for follow up. Only 

one-third were followed up by the dental house surgeon. A relatively small proportion of 

patients (three out of hundred) were followed up by the maxillofacial surgeon.  
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Data describing the follow-up care by clinician type, patients’ residential status are presented 

in Table 4.17. 

Table 4.17. Number and proportion of patients receiving follow-up care, by residence 

and clinician type and treatment provided. (brackets contain row percentages unless 

otherwise indicated) 

 

 Follow-up clinician 

 No-one House 

surgeon 

Maxillofacial 

surgeon 

General 

dental 

practitioner 
     

Residential status     

Own home 0 (—) 54 (33.5) 6 (3.7) 101 (62.7) 

Rest home 0 (—) 11 (37.9) 1 (3.4)   17 (58.6) 

Hospital inpatient 0 (—)   5 (50.0) 0 (—)     5 (50.0) 
     

After specific treatment     

Exam 0 (—) 62 (38.5) 5 (3.1)  94 (58.4) 

Drainage under GA 0 (—)   1 (12.5) 1 (12.5)    6 (75.0) 

Prescription of 

antibiotics 

1 (0.5) 72 (35.5) 7 (3.4) 123 (60.6) 

Prescription of 

analgesics 

0 (—)   0 (—) 0 (—)     0 (—) 

Referral to 

maxillofacial surgeon  

0 (—)   6 (75.0) 0 (—)     2 (25.0) 

Referral to GDP 0 (—)   1 (25.0) 0 (—)     3 (75.0) 

Fillings and clean 0 (—)   0 (—) 0 (—)     2 (100) 
     

 

Almost two out of three patients living in their own home were followed up by a general dental 

practitioner whereas one-third were followed up by the house surgeon. A similar proportion 

was also noted among the rest home patients.  

General dental practitioners followed up three out of five patients following an exam and 

antibiotic prescription at the hospital, whereas a house surgeon followed up more than one-third 

of patients following an exam and antibiotic prescription. Three out of four patients were 

followed up by the house surgeon following a referral to the maxillofacial surgeon. 
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4.1.2 Summary of the key findings from the clinical audit 

Among the 203 identified patients, there was a male-to-female ratio of almost 3:2, and 90% 

were European. Overall, 80% of the patients were living in their own homes; 80% were dentate. 

Some 30% presented with at least two medical conditions, and those living in a rest home had 

a higher mean number of medical conditions. General dental practitioners had referred more 

than 40% of patients in the 85+ age group whereas GMPs –use this throughout with GDP for 

general dentists had referred 33% of those in that age group.  More than 50% of rest home 

patient referrals were from their GMP. Some 33% were oncology referrals (internal), while 

33% were acute referrals and 60% had presented for elective dental treatment. Swollen face, 

odontogenic infection and irreversible pulpitis were the most likely reasons for acute referrals. 

Around 10% of patients had teeth extracted. Two-thirds of patients were referred to their GDP 

for follow-up.  
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4.2 Results: secondary analysis of 2012 NZOPOHS data 

4.2.1 Overview 

Of the total number of study participants, more than half of the overall study population were 

edentulous. The proportion of edentulous participants was higher in the RC population that the 

home-based group. Overall, twice as many residents living in their own homes than those in the 

Residential Care population had visited a dentist in private practice, with dental check-up being 

the main reason for visit. On the other hand, at least three in four residents from the residential 

care population (dentate and edentulous) had not visited a dentist in the previous 12 months. 

Cost was reported as the main reason for not visiting a dental professional in the past 12 months. 

The detailed secondary analysis of the 2012 NZOPOHS data are presented below. 
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Data on the use of dental services in the previous 12 months are presented in Table 4.18. 

Table 4.18 Proportion of 2012 NZOPOHS participants who used dental services 

(brackets contain 95% Confidence Interval) 

 Location  

 Home-based Residential care Both combined 
    

Entire population    

Dentist in private practice 22.5 (19.1, 26.3) 12.6 (10.4, 15.2) 17.0 (14.4, 19.9) 

Hygienist in private 

      practice 

  0.6 (0.2, 1.3)      0.6 (0.21, 1.6)   0.6 (0.3, 1.1) 

Private specialist   0.2 (0.0, 1.0)   0.0 (0.0, 0.7)   0.2 (0.0, 0.5) 

DHB clinic   2.3 (1.1, 4.6)   1.6 (0.7, 3.7)   1.9 (1.1, 3.3) 

Dental technician   2.4 (1.6, 3.6)   2.1 (1.2, 3.4)   2.2 (1.6, 3.1) 

Clinical dental technician   1.2 (0.6, 2.1)   1.4 (0.7, 2.8)   1.3 (0.8, 2.1) 

Another site   0.7 (0.0, 4.5)   0.1 (0.0, 0.9)   0.4 (0.0, 1.8) 

No visit 71.0 (65.0, 76.0) 75.0 (72.0, 79.0) 73.3 (70.0, 76.5) 
    

Dentate population     

Dentist in private practice 42.0 (37.0, 47.0) 24.1 (20.0, 29.2) 32.3 (28.0, 37.1) 

Hygienist in private 

     practice 

  0.9 (0.3, 2.5)   1.1 (0.4, 3.0)   1.0 (0.5, 2.0) 

Private specialist   0.5 (0.1,2.1)   0.2 (0.0, 1.5)   0.4 (0.1, 1.1) 

DHB clinic   4.3 (2.2, 8.1)   3.0 (1.1, 7.7)   3.6 (2.0, 6.3) 

Dental technician   1.4 (0.7, 2.8)   0.3 (0.0, 2.2)   1.0 (0.4, 1.7) 

Clinical dental technician   0.0 (—)   0.0 (—)   0.0 (—) 

No visit 51.5 (46.0,57.2) 65.0 (59.0, 71.0) 59.0 (54.0, 65.0) 
    

 

Overall, three in four residents from the residential care population did not visit a dentist in the 

past 12 months. This was also reflected among the dentate population residing in residential 

care 

On the other hand, twice as many residents living in their own homes than those in the RC 

population had visited a dentist in private practice (almost one in four and one in eight, 

respectively). Although the proportions were twice as high, there was a similar difference 

among the dentate population. Similarly, a higher proportion of residents from Home Based 

category than those in the RC population visited a DHB dental clinic or a dental technician. 
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Data on the reasons for not visiting a dental professional in the last 12 months, by location and 

dentition status, are presented in the Table 4.19.  

Table 4.19. Proportion of participants and reasons for not visiting a dental professional, 

by location and dentition status (brackets contain 95% Confidence Interval) 

 Home-based Residential care Both combined 

Dentate population    

  Afraid   7.0 (3.3, 14.1)   3.1 (1.3,7.4)   5.0 (3.0, 8.2) 

  Nervous   6.5 (3.1, 13.3)   0.0 (—)   3.0 (1.3, 6.0) 

  Needles   1.0 (0.3, 4.0)   0.0 (—)   0.4 (0.1, 2.0) 

  Cost 37.0 (31.4, 43.0) 13.3 (9.0, 19.2) 23.0 (18.4, 28.3) 

  Don’t know dentist   1.2 (0.4, 3.1)   2.1 (1.0, 8.0)   2.0 (1.0, 5.0) 

  Dentist too far   9.0 (5.2, 14.0) 12.0 (8.0, 18.1) 11.0 (8.0, 15.0) 

  Can’t get there   9.0 (6.0, 13.1) 13.3 (8.3, 21.0) 11.4 (8.0, 16.0) 

  No problems 46.3 (39.3, 53.4) 38.3 (32.0, 45.4) 42.0 (36.4, 47.0) 

  No teeth   3.0 (1.3, 5.2)   3.0 (1.2, 8.0)   3.0 (2.0, 5.4) 

  Not important 13.3 (8.0, 22.1) 10.1 (7.0, 15.2) 11.4 (8.1, 16.0) 

  Didn’t think of it   6.0 (3.3, 10.4)   9.4 (6.0, 15.0)   8.0 (6.0, 11.4) 

  Other 16.3 (13.0, 20.3) 26.0 (19.0, 33.4) 22.0 (17.3, 27.0) 

Edentulous 

population 

   

  Afraid   0.3 (0.0, 2.4)   0.2 (0.0, 1.4)   0.3 (0.0, 1.0) 

  Nervous   0.3 (0.0, 2.0)   0.2 (0.0, 1.0)   0.2 (0.0, 1.0) 

  Needles   0.0 (—)   0.0 (—)   0.0 (—) 

  Cost 19.2 (16.0, 23.0)   8.5 (6.0, 13.0) 13.2 (11.0, 16.2) 

  Don’t know dentist   1.2 (0.1, 3.0)   1.4 (0.3, 7.0)   1.3 (1.0, 4.0) 

  Dentist too far   2.0 (0.1, 4.1)   5.3 (3.0, 10.0)   4.0 (2.3, 6.4) 

  Can’t get there   2.3 (2.0, 5.0)   5.3 (3.0, 9.4)   4.2 (3.0, 7.0) 

  No problems 67.0 (61.0, 72.3) 65.1 (59.0, 71.0) 66.0 (62.0, 70.0) 

  No teeth 25.0 (15.1, 38.2) 22.2 (17.0, 29.0) 23.4 (18.0, 30.1) 

  Not important 10.0 (6.2, 14.4)   8.0 (5.1, 12.0)   9.0 (6.3, 12.0) 

  Didn’t think of it   2.4 (0.1, 6.2)   6.7 (4.2, 11.0)   5.0 (3.1, 7.4) 

  Other   5.2 (3.3, 8.0)   8.1 (5.2, 13.0)   7.0 (5.0, 10.0) 
    

 

Almost two in five dentate participants, and one in five edentulous participants living in their 

own home reported “cost” as a reason for not visiting a dental professional in the past 12 
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months. On the other hand, among the dentate RC participants, only one in eight reported cost 

as the reason for not visiting a dental professional. 

About one in four dentate participants living in the RC reported “dentist too far” and “can’t get 

there” as the reason for not seeking dental care in the past 12 months. 

Almost one-half of the dentate participants living in their own home did not visit a dental 

professional because they did not see any problem. By contrast, two-thirds of edentulous 

participants regardless of residence did not attend a dental professional as they didn’t see any 

problem with their oral health. 
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Data on the reasons for the last dental visit by location and dentition status are presented in 

Table 4.20.  

Table 4.220 Reason for the last dental visit by location and dentition status (brackets 

contain 95% Confidence Interval) 

 Location  

 Home-based Residential care Both combined 

Entire population     

Visited dentist in 

last 12 months  

28.2 (23.0, 34.0) 18.0 (15.0, 21.0) 22.3 (19.0, 26.1) 

  Check-up 27.0 (23.0, 31.4) 17.1 (14.0, 21.0) 21.4 (19.0, 25.0) 

  Problem  65.4 (61.1, 70.0) 54.0 (49.0, 58.5) 59.0 (55.3, 62.3) 

  Don’t 

Know/Refuse 

76.4 (51.0, 11.3) 29.3 (25.0, 34.3) 20.0 (16.0, 24.1) 

    

Dentate population     

Visited dentist in 

last 12 months 

48.0 (41.3, 54.0) 28.0 (23.0, 33.1) 37.0 (32.0, 43.0) 

  Check-up 42.0 (36.0, 47.4) 29.4 (24.2, 35.2) 35.0 (31.0, 40.0) 

  Problem  54.0 (49.0, 60.0) 45.0 (38.0, 51.4) 49.0 (44.2, 53.4) 

  DK/Refuse 49.2 (31.0, 78.1) 26.0 (20.3, 33.0) 16.2 (12.2, 21.2) 
    

 

Overall, a higher proportion of residents living in their own homes than those in a RC facility 

reported having visited a dental professional. This pattern was particularly evident among the 

dentate population, where almost one in two participants living in their own homes than those 

in a RC facility have visited dental professional in the last 12 months.   

On the other hand, dentate people living in their own homes were twice as likely than the entire 

population (dentate and edentulous) to have visited a dental professional for a check-up. A 

higher proportion of dentate population in both HB and RC facility reported visiting dental 

professional in the last 12 months, and there was a similar pattern for check-up visiting.  
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Data on the treatment at the last dental visit by location are presented in Table 4.21.  

Table 4.321 Proportion of participants and reasons for the last dental visit by location 

(brackets contain 95% Confidence Interval) 

 Location  

 Home-based Residential care Both combined 
    

Exam 53.0 (46.5, 59.1) 48.1 (38.4, 58.0) 51.0 (45.2, 56.3) 

Cleaning 30.0 (24.2, 36.4) 25.0 (18.0, 33.3) 28.0 (23.2, 33.0) 

Radiographs 19.2 (15.0, 25.0) 20.3 (14.0, 29.0) 20.0 (16.0, 24.5) 

Sealant   0.2 (0.0, 1.1)   0.0 (—)   0.0 (—) 

Fillings 27.5 (22.3, 33.3) 21.2 (15.3, 28.5) 25.0 (21.0, 29.1) 

Crowns   2.0 (0.1, 4.0)   4.0 (2.0, 8.2)   3.0 (1.5, 5.0) 

Root canal   1.0 (0.3, 3.0)   0.1 (0.0, 5.0)   0.1 (0.0, 2.2) 

Extraction 16.0 (12.1, 20.0) 15.2 (8.4, 26.0) 15.4 (12.0, 20.4) 

Implants   0.1 (0.0, 4.2)   0.0 (—)   0.1 (0.0, 3.0) 

Abscess   0.0 (—)   0.2 (0.0, 1.1)   0.0 (—) 

Other oral surgery   0.0 (—)   0.1 (0.0, 4.0)   0.2 (0.0, 2.0) 

Fixed bridges   0.4 (0.0, 3.3)   0.0 (—)   0.2 (0.0, 2.0) 

Dentures   5.0 (3.0, 9.0)   4.0 (2.0, 8.0)   4.3 (3.0, 7.0) 

Reline   2.0 (0.1, 4.1)   2.0 (0.1, 6.0)   2.0 (0.1, 4.0) 

Whitening   0.0 (—)   0.0 (—)   0.0 (—) 

Other   3.5 (2.1, 6.0)   4.0 (2.0, 8.0)   4.0 (2.2, 6.0) 
    

 

Overall, more than half of all participants (home-based and residential care combined) had 

visited a dental professional for a dental examination. A higher proportion of residents living 

in their own homes than those in a RC facility reported having visited a dental professional for 

getting their teeth cleaned, filled and extracted. Interestingly, one in four participants had their 

teeth filled and around one in six participants had their teeth extracted. A similar proportion of 

participants in both HB and RC facility reported visiting a dental professional for provision of 

new dentures or relines.   
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Data on the person who accompanied the patient at the dental visit are presented in Table 4.22.  

Table 4.22 Person who accompanied at the dental visit 

 Dental visit 
  

Family member 34.0 

Residential care staff   3.1 

Friend   0.3 

Community worker   0.1 

No one 35.0 

Other   0.0 

Don’t know  24.0 

Refused   0.0 
  

 

Overall, one in three participants were accompanied by a family member, while visiting a dental 

professional. A similar proportion of participants reported visiting dental professional without 

being accompanied by anyone. Residential care staff very rarely accompanied the participants 

to the dental visit. 
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Data describing the location of dental treatment are presented in Table 4.23 for those who had 

made a visit. 

Table 4.23 Location of dental treatment (brackets contain 95% Confidence Interval) 

Treatment Dentate population All combined 

Private dental clinic- dentist 82.4 (75.3, 88.0) 51.0 (47.3, 54.5) 

Private dental clinic- 

hygienist 

  1.1 (0.4, 3.2)   0.5 (0.2, 1.1) 

Private dental specialist   1.0 (0.3, 3.0)    0.6 (0.3, 1.1) 

DHB- Emergency department   0.0 (—)   0.2 (0.0, 0.6) 

DHB- Clinic 10.2 (6.1, 17.0)   6.1 (4.2, 9.0) 

Māori provider clinic   0.3 (0.0, 2.3)   0.0 (0.0, 0.4) 

Community clinic   0.3 (0.0, 2.0)   0.0 (0.0, 0.4) 

Dental technician   1.2 (0.4, 3.3) 11.4 (9.1, 14.3) 

Clinical dental technician   0.0 (—)   3.1 (2.1, 4.5) 

Armed services   0.0 (—)   0.3 (0.2, 4.1) 

Another site   2.4 (0.6, 9.4)   3.0 (1.6.4.1) 

Don’t know 0.0 (—) 21.4 (17.3, 26.2) 

Refused   1.0 (0.3, 3.3)   0.0 (0.0, 0.5) 
   

 

Overall, one in two participants had visited a dentist at a private dental clinic, although this 

proportion was more than four out of five for participants who were dentate. One in ten dentate 

participants reported the DHB clinic as the location of dental treatment. A similar proportion 

(10%) of all combined participants had visited a dental technician.  
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Data describing the treatment received by the dentate population at the last dental visit are 

presented in Table 4.24. 

Table 4.24 Treatment received at the last dental visit by dentate participants who had 

made a dental visit (brackets contain 95% Confidence Interval) 

Treatment Dentate population 

Exam/check-up/cons 68.0 (62.0, 73.2) 

Cleaning/prophy 37.0 (31.0, 44.0) 

X-rays, radiographs 26.3 (21.0, 33.0) 

Fluoride treatment   0.0 (—) 

Sealant   0.1 (0.0, 1.0) 

Fillings  33.0 (28.0, 38.4) 

Inlays   0.0 (—) 

Crowns or caps   4.0 (2.0, 6.4) 

Root canal   1.1 (0.4, 3.0) 

Periodontal scaling   2.0 (0.6, 4.0) 

Periodontal recall      0.0 (—) 

Extraction 21.0 (15.4, 27.0) 

Implants   1.0 (0.1, 4.0) 

Abscess   0.0 (0.0, 0.1) 

Other oral surgery   0.0 (—) 

Fixed bridges   0.3 (0.0, 2.4) 

Dentures or RPD   6.0 (4.0, 9.0) 

Reline or repair   2.4 (1.3, 5.0) 

Orthodontics   0.0 (—) 

Whiten or bleach   0.0 (—) 

Treatment of TMD   0.0 (—) 

Other   4.4 (3.0, 7.1) 
  

 

More than two out of three dentate participants had an examination or check-up done. One in 

three participants received a dental clean and a similar proportion  had received dental fillings. 

One in five participants had had a dental extraction.  
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Data on the type of perceived dental care needed, by location and dentition status, is presented 

in Table 4.25.  

Table 4.25 The type of perceived dental care needed, by location and dentition status 

(brackets contain 95% Confidence Interval) 

Type of dental care Location  

 Home-based Residential care Total 

Dentate population    

   Fillings 43.5 (36.3, 51.0) 35.0 (26.0, 45.0) 40.0 (34.0, 46.0) 

   Teeth pulled 23.4 (16.2, 33.0) 23.2 (16.0, 33.0) 23.3 (18.0, 30.0) 

   Gum treatment   9.0 (6.0, 13.4)   7.0 (3.4,13.0)   8.0 (5.3, 11.4) 

   Denture work 28.0 (21.2, 36.0) 18.0 (12.0, 26.4) 24.0 (18.4, 30.0) 

   Relief of pain   9.0 (5.2, 14.0)   5.2 (3.0, 11.0)   7.1 (5.0, 11.0) 

   Aesthetics  12.0 (7.1, 19.1)   7.1 (4.0, 13.1) 10.0 (7.0, 14.4) 

   Cleaning  41.4 (33.0, 51.0) 32.1 (24.0, 41.4) 37.3 (31.1, 44.0) 

   Other 87.4 (53.0, 14.2) 12.0 (7.0, 19.0) 10.0 (7.0, 14.2)  

   Nothing   1.1 (0.3, 4.0)   0.0 (—)   0.6 (0.2, 2.3) 

Edentulous     

   Gum treatment   8.0 (4.5, 12.3)  4.0 (2.0, 9.3)   6.0 (4.0, 9.2) 

   Denture work 97.0 (92.0, 99.0) 94.5 (89.0, 97.4) 96.0 (92.2, 98.0) 

    Aesthetics   4.4 (2.0, 10.1)   1.0 (0.0, 6.6)   3.0 (1.3, 6.1) 

    Other    2.0 (0.1, 6.3)   1.0 (0.2, 4.3)   1.4 (0.5, 4.0) 
    

 

Overall, the HB participants reported a higher perceived need than the RC ones.  

Among the dentate participants living in their own homes, almost two in five reported that they 

needed fillings and one in four said they needed a tooth extracted. A similar pattern was 

apparent with those living in residential care. 

Both dentate and edentulous participants living in their own homes were twice as likely than 

residents in RC facility to report aesthetics to be the perceived need for seeking dental care. 
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Data summarising the financial difficulty in paying a $150.00 dental bill by residential location, 

in the past 12 months are presented in Table 4.26. 

Table 4.26 Financial difficulty in paying a $150 dental bill, by location (brackets contain 

95% Confidence Interval) 

Difficulty paying 

$150 dental bill in 

the past 12months?  

Location  

Home-based Residential care Both combined 

No difficulty 40.0 (32.5, 47.2) 41.0 (32.3, 50.3) 40.2 (35.0, 46.1) 

Hardly any 19.0 (14.0, 26.0)   7.1 (3.4, 14.2) 14.0 (10.0, 19.1) 

A little 12.5 (9.4, 16.3)   9.6 (6.0, 15.4) 11.2 (9.0, 14.3) 

Moderate amount 13.0 (9.6, 17.0) 14.0 (9.0, 20.0) 13.1 (10.3, 16.4) 

A lot of difficulty 15.2 (10.4, 22.0) 15.0 (9.4, 22.0) 15.0 (11.2, 20.0) 

Don’t know   1.0 (0.2, 1.4) 14.3 (9.1, 21.4)   7.0 (4.1, 11.1) 
    

 

About two in five participants reported no difficulty in paying a $150.00 dental bill, with no 

difference by location. 

On the other hand, almost one in three participants from both the HB and RC facility reported 

“Moderate” or “A lot of difficulty” in paying a $150.00 dental bill. 
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4.2.2 Summary of the key findings from the 2012 OPOHS 

More than half of the representative sample were edentulous. The proportion of edentulous 

participants was higher in the Residential Care population than the home-based group. Overall, 

twice as many residents living in their own homes than those in the RC population had visited 

a dentist in private practice, with a dental check-up being the main reason for visiting. Likewise, 

30% of the participants received a dental clean, and a similar proportion also had their teeth 

filled. Around 20% of the participants had had a dental extraction. A higher proportion of home-

based residents than those in the RC population had also visited a DHB dental clinic or a dental 

technician, although the overall proportions were low for these. On the other hand, at least three 

in four residents from the residential care population (dentate and edentulous) had not visited a 

dentist in the previous 12 months. Lack of perceived need and cost was reported as the main 

reasons for not visiting a dental professional in the past 12 months. Almost one in three 

participants, irrespective of their residential status, reported “Moderate” or “A lot of difficulty” 

in paying a $150.00 dental bill. On the other hand, 25% of the RC participants reported travel 

distance as the main reason for not seeking dental care in the past 12 months. 
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 Chapter 5: Discussion 

5.1  Overview  

The first part of the discussion will focus on examining the data from Waikato Hospital Dental 

Department. More importantly, the sociodemographic characteristics of the presenting patients, 

followed by analysis of oral health findings and treatment outcomes of older people who visited 

the Dental Department will be discussed. The second part will focus on discussing the findings 

of the data from the 2012 older peoples’ oral health survey. Finally, the two sets of findings 

will be considered together. 

5.2 Clinical presentation of older people to the Dental Department of 

Waikato Hospital: A clinical audit 

5.2.1 Summary of the findings from the clinical audit 

Among the 203 identified patients, there was a male-to-female ratio of almost 3:2, and 90% 

were European. Overall, 80% of the patients were living in their own homes; 80% were dentate. 

Some 30% presented with at least two medical conditions, and those living in a rest home had 

a higher mean number of medical conditions. GDPs had referred more than 40% of patients in 

the 85+ age group whereas GMPs had referred 33% of those in that age group.  More than 50% 

of rest home patient referrals were from their GMP. Some 33% were oncology referrals 

(internal), while 33% were acute referrals and 60% had presented for elective dental treatment. 

Swollen face, odontogenic infection and irreversible pulpitis were the most likely reasons for 

acute referrals. Around 10% of patients had teeth extracted. Two-thirds of patients were referred 

to their GDP for follow-up.  

5.2.2 Overview  

The current study is the first in New Zealand (according to the author’s knowledge) to 

determine the characteristics of older people presenting to any dental department in New 

Zealand. An important part of this study was whether the findings could be generalized to other 

hospital dental departments across New Zealand. Currently, there are 20 DHBs in New Zealand. 

They provide funding for health services in their district. The Maxillofacial and Dental 

Department within the Waikato Hospital is responsible for providing health care services to 

approximately 800,000 residents of the central North Island, including the regions of Waikato, 

Taupo, Gisborne, Bay of Plenty, Coromandel, and Thames. The dental treatment is provided to 

the patients on a “referral-only” basis.  The senior dental officer receives all the referrals to the 



 
68 

dental department. These referrals are then prioritized on their urgency and the type of treatment 

required. The waiting list for accepted referrals can range from 3 to 5 months. A similar triage 

process is followed in all Hospital Dental Departments across New Zealand.  

5.2.3 Strength and limitations of the clinical audit  

Although this clinical audit was for an 8-month period, there is a possibility that a high volume 

of accepted referrals of those 65 year and older people were already on the waitlist and had not 

been allocated appointments during the period of this study. An inadequate number of clinicians 

on any given day due to illness, or clinicians being rostered to assist the oral surgeon in the 

operating theatre can result in cancellation of the scheduled appointments in the dental 

department. Accordingly, it is unclear whether this clinical audit described here is typical of 

such presentations. 

The data capture sheet was initially given to all four dental house surgeons to complete 

following dental treatment. However, the response rate from the house surgeons was very low 

due to time constraints and lack of incentives. Instead, another approach had to be used and the 

author approached the IT department of Waikato Hospital to extract the NHI numbers of all 

older people (65+ years of age) who attended the dental department during the intended study 

period. This allowed the candidate to extract the relevant information. This turned out to be a 

better approach, providing accurate data representation and minimizing any missed or 

misplaced data. 

5.3 Socio-demographic characteristics  

The socio-demographic characteristics such as age, gender and residential status of the study 

participants will be discussed below.  

5.3.1 Age, gender and residential status 

The mean age (74.8 years) of the participants in this study is lower than that reported by 2012 

OPOHS, in which it was 83.8 years. Likewise for those living in their own home in the current 

study, a lower average age was reported for both male (73.4) and female (73.2) participants, 

where as in the 2012 OPOHS, the average age of men was 82.0 years and the average age for 

females was 83.3 years. On the other hand, the male participants living in the residential care 

(83.9) in the current study were older than those reported in the 2012 OPOHS. Other studies on 

institutionalized older adults in New Zealand (Carter et al. 2004) reported similar age ranges 

from 80.8 to 85 years. The mean ages of females and males differed, with the latter being higher, 

irrespective of residential status. The mean age of the sample is consistent with the data 
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published by Statistics New Zealand (2012), which show that, since 1970, there has been a gain 

in life expectancy in the population of people aged 65 years and over, with a gain in life 

expectancy of 5.7 years for men and 5.0 years for women. The findings in the current study 

confirm that community-dwelling participants were much younger than those living in RC. 

In the current study, males were over-represented in all three age groups. Overall, the proportion 

of female participants in this study was 43.3% and the male participants was 56.7 percent, 

despite there being more females in the older population. This reflected a male-to-female ratio 

of 3:2. The results of 2012 OPOHS also reflected a similar pattern, whereby the oral health of 

dentate older men was poorer than older dentate women. Also noted in the report was that 

dentate older men had a greater actual treatment need and perceived unmet need due to poorer 

self-care. Whyman et al. (2012) also noted that males had a higher rate and a greater proportion 

of hospital admissions for dental care, in their 20-year review of admissions to New Zealand 

hospitals for dental care. These findings indicate that, in New Zealand, a greater proportion of 

male population than females suffer from poor oral health. 

Overall, four out of five participants (irrespective of ethnicity and gender) were living in their 

own homes in the current study. This proportion is higher than that reported in the OPOHS 

2012, whereby more than 51% of the study participants were living in residential aged-care 

facilities and 49% were living in their own homes. In the current study, one in two patients in 

the 85+ age group and one in five patients in 75-84 age group were living in a rest home. The 

probability of older people living in residential care facility is higher with increasing age, frailty, 

deteriorating health and medical co-morbidities. Residential care plays a major part in providing 

long-term support for older people with deteriorating general health. On the other hand, those 

living in the residential care are older, frailer because of the ageing in place policy. 

Concerning ethnicity, the participants in the current study were homogenous with a very small 

minority (approximately 11%) of ethnic groups other than Pākeha. This proportion is slightly 

lower than in the OPOHS 2012, where 18% of the participants identified with ethnic groups 

other than Pākeha. There are several reasons for this finding. Firstly, there are relatively fewer 

proportions of older people (aged 65 and older) in other ethnic groups and secondly, a higher 

proportion of the older population in other ethnic groups are edentulous. Another reason for the 

difference in the ethnicities could be due to the proportion of the older population of European 

ethnicity (15%) in New Zealadn is well over three times the corresponding proportion for Māori 

(4.1%), Pacific Island (3.8%) and Asian (4.5%) (Statistics, New Zealand 2013). Thirdly, the 

difference in the ethnic groups of the study sample may be due to differences in referral rates 
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for Māori and non-Māori. Patients of Māori ethnicity are eligible for referral and treatments 

through Māori trusts and Māori health providers, rather than being referred to the hospital. 

There may also be lower proportions of dentate older people of other ethnicities residing in the 

Waikato region. 

In the current study, participants of Pākeha ethnicity were almost twice as likely to be living in 

a rest home as participants of other ethnicities. A possible reason could be a reduced life 

expectancy of the older people in other ethnic groups. Secondly, the older population in the 

other ethnic groups are less likely to be dentate, and hence they are less likely to present to the 

Hospital Dental Department. This could be due to the alternate ways in which the people from 

other ethnicities care for their older people. Informal care giving of the older people by family 

members, and avoidance or delaying the institutionalization of older people is a common 

practice in various cultures. This viewpoint has been used to support arguments of lower usage 

of formal health care services by members of other cultures. 

Around two-thirds of the participants were in 65-74-year age group, one-third were in the 75-

84year age group and one-tenth were in the 85+ age group. One reason for this finding is the 

ageist thinking and perceived need for dental treatment; that is, the participants in the 85+ age 

group may consider deterioration of oral health as an inevitable part of the ageing process and 

may not consider dental treatment as a priority. Furthermore, oral health may become a low 

priority with advancing age, increase in frailty and concomitant medical co-morbidities. Lack 

of mobility and reliance on caregivers and family for transport to hospital appointments may 

also prevent those aged 85 and over from seeking dental care. Another feasible reason is that 

there are fewer of the 85+ age group in the population and their teeth retention rates are lower 

than the younger cohorts. Hence, most of the presentation to the dental department are from the 

younger age groups. These findings are consistent with the New Zealand Census data 

comparing the 2006 and 2013 Censuses, which showed a 30% increase in those aged 60–64 

years and a 32% increase in those aged 65–69 years. On the other hand, Ling (2011) noted, in 

an oral health survey of participants admitted to hospital, that more than two-thirds of the study 

participants were 80 years and older. These age comparisons suggest that older people attending 

as out-patients to the hospital-based dental clinic belong to younger cohorts. 

5.4 Dentition status 

The measure “mean number of natural teeth” represents the number of natural teeth (on 

average) each participant has, irrespective of the condition of the teeth. The DMFT (decayed, 

missed, filled teeth) index is a cumulative measure of a person’s lifetime experience of dental 
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decay (World Health Organization 1997). A persons’ DMFT score cannot decrease over time. 

A panoramic radiograph is routinely taken for most of the patients who attend the dental 

department at Waikato Hospital. Each participant’s panoramic radiograph was used to detect 

the decayed, missed and filled teeth, to determine the dentition status of the participants and to 

obtain the number of retained teeth of each participant in this study. Although it is not an ideal 

radiograph for detecting caries accurately, it was the only available method to obtain a snapshot 

of dental status of the participants in this study. The use of a panoramic radiograph is likely to 

have resulted in underestimating the caries prevalence and possible reduced detection of other 

pathology. However, Wenzel et al. (1991) showed that the ability to detect caries by visual 

examination was only 4% lower than the caries detection rate when radiographs (Panoramic 

radiograph) were taken, which suggests that the decay component of the DMFT in the current 

study were not substantially underestimated. 

Around 90% of the participants in this study were dentate, with a mean number of 19 teeth 

present. The standard deviation of 7 indicated considerable variability in the number of teeth 

present. The most common configuration was that of maxillary tooth bound saddles against a 

partially dentate mandible. Hyland et al. (2019) determined the arrangement of residual 

dentition using the Older People’s Oral Health Survey data set. The authors found that varying 

degrees of tooth loss was a common finding among older people and that maxillary tooth-bound 

saddles against a partially dentate mandible was the most frequently noted configuration of 

dentition.   

In the current study, the mean number of retained teeth in the participants was much higher than 

in the study reported by Ling (2011), who noted a mean score of 17 in a case-series analysis of 

older people admitted to Dunedin hospital. There could be two possible explanations for this 

difference. Increased awareness of oral care and improved dental technology has resulted in 

greater tooth retention in older people. As this is a case series analysis of acute dental 

presentations to hospital, older individuals with greater numbers of teeth are more likely to 

present with acute dental problems.  

The mean number of retained teeth among the participants living in their own home was 19.2 

and those in the residential care was 16.1. A similar finding was noted in the 2012 OPOHS, 

where a higher number of retained teeth were noted in community-dwelling older people than 

those living in a residential care facility. The following are possible reasons for increased 

prevalence of tooth loss among older people living in residential care. Firstly, older people 

living in residential care usually present with increased dependency and difficulty with 

activities of daily living (including oral hygiene). Moreover, cognitive and physical 
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impairments also adversely affect the ability to undertake oral self-care. In a secondary data 

analysis of 2012 OPOHS, Thomson et al. (2018) reported that more than one in three older New 

Zealanders living in residential aged care, with severely impaired cognitive function, required 

fillings or extractions. They were also found to have higher oral debris scores and greater 

numbers of decayed teeth.   

In the present study, dentate older adults aged over 85 years had a significantly higher mean 

number of retained teeth than younger dentate people. One possible explanation for this result 

is the increased awareness of oral hygiene among the former group. Furthermore, the 

development of advanced dental technology to restore and preserve teeth has led to a “teeth for 

life” philosophy among dental professionals.  This has resulted in a “dental transition” occurring 

in the older people, including those presenting to hospital departments, wherein they are 

retaining more of their own teeth. This will place a considerable demand for continuing 

restorative and periodontal maintenance for this group of older population.   

In the present study, the dentate older adults living in residential care had a mean DMFT score 

of 22.4, whereas it was 19.4 for those living in their own homes. Likewise in the 2012NZ 

OPOHS, dentate older adults living in residential care had a mean of DMFT of 24.2, whereas 

it was 23.9 for those living in their own homes, although  limited comparisons can be made 

between the current study and OPOHS as the former is a case-series analysis, whereas the data 

from the  OPOHS are  population-level estimates  In the present study, the DMFT score was 

higher for the dentate adults aged over 85 years than in the younger age groups. A similar 

finding was noted for dentate adults aged 85 years in the 2012 OPOHS. In a recent review of 

oral health conditions in older people, Thomson (2014) noted that dental caries on the coronal 

and root surfaces contributed towards the observed caries increment in older people (Thomson 

2014). Chalmers et al. (2005) also demonstrated that participants living in residential care had 

a  two-fold increase in annual dental caries increment, compared with that observed in the 

community-dwelling counterparts (Chalmers et al. 2005). Lack of intervention and preventive 

policies to promote oral health among the residential care residents could be the reason for high 

oral disease burden and high DMFT scores among older people. There is an urgent need to 

integrate oral health promotion strategies into the general health programme (Petersen et al, 

2010). These could include preventive efforts such as the use of fluoride at both individual and 

population levels (Thomson 2004) and government subsidised schemes and policies to make 

oral care more accessible and affordable (Petersen et al. 2010) to attain better oral health for 

older people. In summary, older people are a caries-active group, with dentate participants in 

residential care at higher risk of oral diseases than community-dwelling residents. There is an 
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urgent need for preventive strategies to promote oral health and better oral health outcomes in 

this vulnerable group. 

5.5 Medical co-morbidities 

Fewer than 2% of the participants in this study had no chronic medical conditions. More than 

half of patients presented with at least two medical conditions. This contrasts with the study of 

older people admitted to hospital by Ling (2011) who reported a mean number of seven medical 

conditions in that study’s participants. This difference could be due to  participants being 

admitted to the hospital for poor health, as opposed to presenting at a Dental Department. Fewer 

than 2% of the participants in the current study presented with more than five medical 

conditions. There was a consistent age gradient in the mean number of medical conditions in 

the current study, whereby (and to be expected) it was lowest among the 65-74-year age group 

and highest in the oldest age group. Since the majority of participants in the older age group 

were living in a RC facility, they would be expected to have a higher mean number of medical 

conditions than the residents living in their own homes. A complex cardiovascular disorder was 

present in at least 75% of participants in the current study. Cardiovascular disease was also 

reported as a most common finding in other studies of older people (Carter et al. 2004; Tordoff, 

et al 2010).  

In the current study, about one in six participants reported having either a rheumatological, 

respiratory or a neurological disorder. In a small pilot study of 30 aged-care facility residents 

for war veterans in Dunedin, Tong et al. (2010) noted ischaemic heart disease (IHD), diabetes 

mellitus, gout, chronic obstructive pulmonary disease (COPD), cerebro-vascular disease, and 

mental illness as the most common medical conditions. The authors also noted that participants 

were taking an average of nine regular medications. In a secondary analysis of medication taken 

by dependent older people in the 2012 NZOPOHS, Ferguson et al. (2019) reported that at least 

seven in ten participants were taking five or more medications. The authors also reported that 

one in four older people in high dependency aged residential care were taking an average of 10 

or more medications. Likewise in another New Zealand study, community-dwelling residents 

used an average of seven prescription medicines (Tordoff et al. 2010). Polypharmacy in older 

people can result in salivary gland hypofunction (SGH) and subsequent increase in caries and 

periodontal disease risk. In older people, polypharmacy induced SGH can adversely affect the 

ability to chew, swallow and the ability to communicate. SGH can also result in decreased oral 

health-related quality of life (Thomson 2015). 
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 In summary, there is an increase in medical-comorbid conditions with advancing age. General 

dental practitioners may consider these patients to be medically complex due to lack of 

experience and refer them to specialist centers for dental treatment. Polypharmacy and the 

subsequent SGH in older people can adversely affect the oral cavity by increasing the risk of 

caries and periodontal disease and decreasing the oral health-related quality of life. 

5.6 Oncology referrals 

Almost 40% of the participants in the current study had been referred from within the hospital 

for dental screening prior to the commencement of oncology treatment (for all types of 

malignancies). Being part of a tertiary hospital, the maxillofacial department at Waikato 

Hospital prides itself of being very sophisticated and advanced in managing head and neck 

cancer patients in the upper North Island and hence a high proportion of the oncology referrals 

were noted.  

 Almost two out of five oncology referrals were internal. (i.e. from within the hospital). One-

quarter to one-third of the oncology referrals had been made by either a GMP or the patient’s 

GDP.  The purpose of the internal referrals is for the patient to undergo pre-cancer therapy 

dental screening and subsequent treatment as part of a multi-disciplinary collaboration patients 

are informed of the acute and long-term oral side-effects of cancer therapy. The importance of 

maintaining regular dental examinations and maintaining meticulous oral hygiene is re-inforced 

(Allard et al.1993; Epstein et al. 2004) 

In this study, a higher proportion of oncology referrals was noted in the 65-74 age group than 

in the other two older age groups. Repetto (2003) reported that incidence of developing cancer 

is 30-fold higher in adults aged 65years or older than in younger adults (Repetto et al. 2003), 

although the rate of developing cancer increases sharply with advancing age in both sexes 

(Repetto at al. 2003). Another reason for high oncology referrals (in the younger cohort of older 

adults) to the dental department is the possibility of aggressive cancer treatment options in this 

younger cohort. Palliative care is reserved as the only option of cancer treatment available for 

older people with advanced age, frailty and comorbidities. In summary, a significant proportion 

of older adults (from the younger cohort) were referred from the hospital’s oncology department 

for dental assessment. 

5.7 Referral source 

In the current study, over half of 65-74-year-olds had been referred internally to the hospital 

dental department, although it was only one-quarter in the case of the 85+ age group.  The high 
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number of internal hospital referrals of 65-74-year-olds could be due to a high proportion of 

oncology referrals in this age group. 

General medical practitioners had made more than 50% of all referrals of older people living in 

residential care whereas dentists had made around 30% of referrals in this group. General 

medical practitioners visit the residential care facility on a frequent basis whereas the dentists 

only perform a domiciliary visit if and when required. Patients do not have to pay for the GMPs 

visit to the residential care facility whereas the patients or their relatives must pay for the dental 

practitioners visit. Therefore, GMPs are more likely to come across patients with a dental 

problem and subsequently refer them to the hospital.  Dental practitioners do not have any 

financial incentives to leave their busy practice. Dental practitioners cite the expense of portable 

equipment and lack of experience in treating patients with complex medical conditions as some 

of the reasons for not doing regular domiciliary visits. GDPs in the current study referred more 

than 40% of the older people in the 85+ age group to the hospital dental department. Older 

people in the 85+ age group often have a very limited income and cannot afford very expensive 

dental treatment. As mentioned earlier, many people in 85+ age group have multiple 

comorbidities and are on a range of medications. Dental practitioners perceived lack of adequate 

knowledge and experience in treating patients with these complex medical conditions could be 

a reason for referring them to the hospital.  

Increasing numbers of dentate older people are entering RC (Smith and Thomson 2017). Broad 

et al (2013) has estimated that atleast half of older people will end up in a residential care facility 

at some time in their life (Broad et al. 2013).  Dentate older people are generally noted to have 

heavily restored dentition. These restorations require ongoing professional care as well as high 

level of oral hygiene (Kiyak and Reichmuth 2005). An increase in oral disease (caries and 

periodontal disease) has been noted among older people due to poor general health, lack of oral 

self-care and unavailability of dentists to provide domiciliary visits (Smith and Thomson 2017). 

This could also be the reason for a high number (30 percent) of acute referrals for dental 

treatment among older people in the current study. 

A 2008 survey of New Zealand dentists found only one in four dentists were willing to provide 

domiciliary dental care in a long-term care facility, according to a survey of dentists done in 

2008 (Antoun et al. 2008). Complex  medical history( e.g. cognitive impairment), lack of 

financial incentives, and unprofitable nature of domiciliary visits as barriers in providing oral 

care to patients in residential aged care facilities (Thomson et al. 2018). Kiyak and Reichmuth 

(2005) also reported cost, fear, availability, accessibility as “active barriers” to provision of 
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dental care for older people. Given the increasing number of dentate patients entering residential 

care, there is an urgent need to make provisions to enable accessible and affordable dental care 

to this vulnerable group.  

5.8 Dental treatment provided 

In the current study, around two-thirds of participants received elective dental treatment. The 

elective dental treatment included pre-surgical assessment (20%), dental examination (80%) 

and extraction of un-restorable and asymptomatic teeth (10%) and a very small percentage (4%) 

were referred to GA for dental treatment.  Pre-surgical assessment refers to dental screening 

prior to cardiac surgery, renal transplant, liver transplant, bone marrow replacement and Total 

joint replacement surgery. Pre-surgical assessment and dental examination prior to cardiac 

surgery, transplant and following cancer diagnosis is now considered a standard protocol in 

hospitals world-wide. The purpose of dental screening prior to the above medical treatment is 

to prevent and inform these high-risk (immune-compromised) patients regarding the short-term 

and long-term complications.  For instance, the goal of the hospital dental team prior to 

commencement of chemotherapy/radiotherapy is to eliminate or stabilize oral disease in order 

to minimise local and systemic infection during and after cancer therapy. 

One-third of patients presented with an acute dental problem in the current study. The acute 

dental problem was either swollen face/odontogenic infection (40%) or irreversible pulpitis 

(30%). Most patients presenting with an acute problem were living in their own homes and 

were in the 65-74 age group. Whyman et al. (1996) conducted a similar hospital-based clinical 

audit over a 2-week period to investigate the nature of patients seeking relief of pain at 

Auckland and Middlemore Hospitals. They found that relief of pain remained a significant 

activity with 10% of all admissions being classified as acute and 32% of the patients were over 

18 years of age. Around four out of five patients had either dental extractions or restorations 

(Whyman et al. 2014).  The authors noted that rapidly spreading fascial infection was the most 

likely cause of hospital admission in older people, although the rate of dental-related acute 

admissions was low (Whyman et al. 2014). They emphasised an urgent need for accessible and 

affordable primary dental care to reduce dental-related emergency visits to the hospital 

(Whyman et al. 2014). In another study to investigate dental complaints in emergency 

departments across hospitals in the US, Lewis et al. (2003) extracted data for all dental-related 

emergency department (ED) visits over a four-year period from 1997 to 2000.  They noted that 

approximately one in ten patients presented to the ED with a dental-related complaint. The most 

common diagnoses were irreversible pulpitis and periapical infections. Furthermore, they noted 
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that the patients seeking dental treatment were more likely to be from  minority groups and 

those who experience difficulty in accessing  affordable dental care (Lewis et al. 2003).  

The findings in the current study indicate that poor oral health is an important problem in the 

older people.  Older people are a caries active group. Irregular and episodic dental attendance 

due to lack of government subsidised oral care and high costs associated dental visits eventually 

leads to dental neglect. Lack of oral health promotion among older people has also created 

significant barriers among older people in seeking timely care.  

5.9 Follow-up care 

In the current study, dental house surgeons followed-up only one-third of the patients whereas 

more than 60% of the patients were referred to their GDP for follow-up. This could be due to 

the intense workload and time constraints placed on the dental house surgeons. It is also due to 

the philosophy of the dental department about which patients should be seen and the priority of 

patients for care, their lack of dental staff, and the availability of funding and resources such as 

treatment surgeries, dental assistant staff and theatre time. The Maxillofacial Department at 

Waikato Hospital provides a tertiary service to approximately 800,000 residents of the central 

North Island. The Department acts as a main referral center for head and neck oncology, 

maxillofacial trauma and is staffed by four maxillofacial surgeons, two maxillofacial registrars, 

one pediatric dentist, one senior dentist and four dental house surgeons. Dental house surgeons 

and the senior dentist provide dental treatment under LA or GA for patients referred through 

the hospital internal referral system in addition to providing a dental outpatient service for 

medically-compromised and intellectually disabled patients. Unlike the dental departments in 

other New Zealand hospitals, the department at Waikato hospital does not provide a relief of 

pain outpatient clinic.  Patients are triaged and prioritized according to the urgency of referral 

(from within the hospital and via referral from an external source) and placed on a waitlist. 

Patients with accepted referrals can expect to wait for at least 3-6 months for dental treatment. 

Hence, most of the patients are discharged from the Dental Department upon completion of the 

course of dental treatment and are referred to the GDP for ongoing care.   
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Discussion – secondary analysis of 2012 OPOHS 

5.10 Overview  

The findings from the secondary analysis of the 2012NZOPOHS data describing older New 

Zealanders’ use of dental services, will be discussed below.  

5.11 Summary  

More than half of the representative sample were edentulous. The proportion of edentulous 

participants was higher in the RC population than the home-based group. Overall, twice as 

many residents living in their own homes than those in the RC population had visited a dentist 

in private practice, with a dental check-up being the main reason for visiting. Likewise, 30% of 

the participants received a dental clean, and a similar proportion also had their teeth filled. 

Around 20% of the participants had had a dental extraction. A higher proportion of home-based 

residents than those in the RC population had also visited a DHB dental clinic or a dental 

technician, although the overall proportions were low for these. On the other hand, at least three 

in four residents from the residential care population (dentate and edentulous) had not visited a 

dentist in the previous 12 months. Lack of perceived need and cost was reported as the main 

reason for not visiting a dental professional in the past 12 months. Almost one in three 

participants, irrespective of their residential status, reported “Moderate” or “A lot of difficulty” 

in paying a $150.00 dental bill. On the other hand, 25% of the RC participants reported travel 

distance as the main reason for not seeking dental care in the past 12 months. Inadequate staffing 

support for accompanying older people to dental appointments was noted as a major barrier to 

seeking dental care among older people. 

5.11.1 Strength and limitations of the secondary analysis of 2012 OPOHS 

A strength of 2012NZOPOHS study is that, it provides the first nationally representative oral 

health data on the older people in residential care or being supported to remain in their own 

homes and thereby their use of services. The findings of 2012NZOPOHS and this study are 

generalizable to the estimated 580,000 people aged 65 years and older living in New Zealand 

who comprise 5% in long-term care and 9.5% in publicly funded home-based support care. 

Another strength is that a standardized examination and interview questionnaire was used to 

minimize operator bias. A limitation of the current study is that it was conducted a secondary 

analysis; that is, the data were not collected specifically to answer the research question. 
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5.12 Use of dental services among older people 

The older people living in a community dwelling were twice as likely to visit a dental 

professional than those living in RC facility. Reasons for this may be that, relative to those 

living in residential aged care, those living in the community are likely to be more mobile, in a 

better health, generally hold a current driving license and can drive without any assistance to 

medical and dental appointments. Hence, they are in a better position to visit a dental 

professional. On the other hand, those living in the residential care would first need to be able 

to communicate their oral health concerns to the caregiver. Older people in residential aged care 

suffer from a range of medical conditions such as stroke, dementia or other chronic conditions. 

These medical conditions can make communication very difficult. The caregiver and the 

manager would then discuss the potential visit to a dentist and usually obtain consent from the 

family. Importantly, the family are generally liable for any costs associated with the dental visit. 

In summary, in order to receive dental treatment, the residents in a residential aged care facility 

must be able to express the need to see a dental professional and the concerned family must be 

able to cover the expenses of the dental visit. Following this, a suitable dentist willing to treat 

a resident from the residential care facility must be located.  

 

Provision of dental care to the residents from residential care facilities requires considerable 

experience, skill, patience, a longer appointment time and adequate medical knowledge about 

the residents’ medical condition and their implications for dental treatment. Treating older 

people in residential care is not considered financially rewarding, especially with the high 

overhead costs of running a business (Anton et al. 2008). All these factors limit the number of 

private dental facilities that can accommodate and provide dental care to RC patients. The 

residential care staff also need to consider other factors such as disability parking, disability 

access and wheelchair access to the dental suite. A special mobility van is often required to 

transport residents from the residential care facility to the dental surgery. Additional staff from 

the residential care facility may be necessary to help with transporting the residents to the clinic. 

The residential care staff on the other hand are frequently overstretched with their allocated 

duties such as showering, help with preparing and serving meals; a dental visit adds more strain 

on the already busy staff. 

Lack of policy for regular dental check-ups for residents was noted as another barrier that older 

people face frequently in residential care facilities. In a recent study of 11 residential care 

facilities in New Zealand, Gopalakrishnan et al. (2019) noted that at least five of the facilities 

did not have any policy for regular dental care of their residents. Moreover, infrequent dental 
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visits can result in dental neglect, making the RC residents more prone to dental caries and 

periodontal disease and more importantly late detection of oral pathologies. Carter et al. (2004) 

had noted that older people experience more complex oral health treatment needs due to neglect. 

Infrequent and episodic dental attendance will limit the treatment options in the older people. 

Head-Roddick et al. (1995) had pointed out that lack of oral care plans in RC facilities results 

in rapid deterioration of the oral health of older people. They emphasised the need for 

domiciliary dental visits, not just for examining the residents but also to educate the residential 

care staff regarding the importance of oral hygiene.  

In the current study, lack of perceived need (No problems) and cost was cited as the main 

reasons  for not visiting a dental professional and more than 30% of participants from both the 

HB and RC facility reported $150 dental bill to be unaffordable. There is no publicly-funded 

oral health care for older people in New Zealand. There is limited funding available through 

New Zealand government Work and Income subsidies. The funding body for rest homes, the 

Ministry of Health, has specifically excluded oral health care. Some older people have the 

pension as their only source of income to cover all the household expenses. On the other hand, 

in New Zealand, most hospital dental departments only treat patients on a “referral only” basis. 

Very few dental clinics offer subsidized relief of pain clinics. All the above-mentioned factors 

result in considerable financial burden on older people, thus preventing them from visiting a 

private dental practitioner.  

In summary, older people in residential care facilities face considerable barriers in seeking 

dental care. These barriers need to be addressed urgently in order to improve the oral health of 

older people living in these facilities. 
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 Chapter 6: Discussion – comparing the two studies  

6.1 Location and sample size 

The case series analysis was restricted to one district health board in New Zealand whereas the 

2012 OPOHS represented the participants from all over the country. This is reflected in the 

sample size of the 2012 OPOHS which was ten times that of the case-series analysis.   

Criteria for sample selection 

The dental department operates a “referral-only” based service. Subsequently, all older 

patients who were referred to the dental department were included in the case-series analysis. 

On the other hand, a nationally representative sample of older adults in aged residential care 

was selected for the 2012 OPOHS.  

6.2 Characteristics of the study participants  

A similar proportion of participants in both studies were noted as European (82% in the 2012 

OPOHS and 90% in the case-series analysis).  Elective dental treatment was noted as the main 

reason for dental visit in both the studies (more than 60% in the case-series analysis, and a 

dental check-up was the main reason for visiting a dentist in the 2012 OPOHS). The 

proportion of older people living in their own home was significantly higher (80%) in the case 

series analysis than those in the 2012 OPOHS (50%). Likewise, the proportion of dentate 

participants was much higher (80%) in the case-series analysis than in the 2012 OPOHS. On 

the other hand, twice as many participants in the 2012 OPOHS than the case-series studies 

had had all of their teeth extracted. The dental treatment at the hospital is full subsidized by 

the Waikato District Health Board and cost is not a barrier for dental treatment. On the other 

hand, one-third of participants in the OPOHS 2012 reported “major difficulty” in paying a 

$150 dental bill. 

6.3 Summary  

In summary, the case series analysis and the 2012 OPOHS share some similarities in terms of 

ethnic make-up of the study participants and the reason for dental visit. On the other hand, the 

residential status, and the treatment received was markedly different in the two studies.  
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 Chapter 7: Conclusions  

The following conclusions are evident from this study describing the oral health of older people 

referred to the Waikato Hospital Dental Department and secondary analysis of 2012 

NZOPOHS.  These findings may be applicable to other parts of New Zealand and overseas 

dental hospitals. 

7.1 Conclusions from clinical audit  

1. Around 25 older people (203 patients in 8 months) per month presented for dental 

treatment to the Waikato Hospital Dental Department. 

2. Most older people in this study were Pākeha, male and in the younger cohort of the three 

categorized age groups. 

3. Most of the younger cohort of older people were living in their own homes and most of 

the older cohort were living in a residential care facility. 

4. Most (90%) of the older people were dentate. Older people living in a residential care 

facility had retained fewer teeth and had higher DMFT scores than those living in their 

own homes. 

5. Older people in the 85+ age group had higher DMFT scores and presented with more 

medical conditions than those in the 65+ age group. 

6. 75% of the older people had a complex cardiovascular disorder. 

7. 33% of the older people were referred from the oncology department. 

8. General dental practitioners referred more than 40% of older people in the 85+ age 

group. 

9. General medical practitioners referred more than 50% of older people living in 

residential care. 

10. More than 60% of older people received elective dental care. Following referral pre-

surgical assessment and dental treatment in an outpatient setting were the main 

categories of elective dental care. 

11. Around 30% of older people presented with acute symptoms.  Odontogenic infection 

and irreversible pulpitis were the main reasons for acute presentation. Most older people 

presenting with acute symptoms were living in their own home. 

12. More than 60% of the older people were referred to a General Dental Practitioner for 

follow up; dental house surgeons only followed 30% of them. 
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7.2 Conclusions from secondary analysis of the NZ 2012 OPOHS 

13. Around 75% of participants in Residential Care had not visited a dentist in the past 12 

months.  

14. Dental examination was the most common reason for visiting a dental professional 

irrespective of residential status. 

15. Higher proportion of older people living in their own homes, than residential care have 

had  their teeth cleaned, filled or extracted 

16. Lack of perceived need (No problems) and cost were reported as the major reasons for 

visiting a dental professional. More than 30% of participants from both the HB and RC 

facility reported “Moderate” or “A lot of difficulty” in paying a $150.00 dental bill. 
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7.3 Summary and recommendations  

1. The number of older people in New Zealand is increasing. The observed variation in 

functional dependency, cognitive status and general health is greater with increasing age 

among older people. Older people in this study are not a homogenous group. Most older 

people in this study can be described as cognitively competent, medically compromised 

and functionally independent. The frail dependent elderly were excluded from the This 

is the first study to examine the oral health of older people attending a hospital dental 

clinic, and the findings show that older people presenting at hospital dental clinics have 

oral health needs and dental treatment needs that require urgent attention.  

2. There is also an urgent need to identify oral health care needs of older people from other 

ethnic and minority groups in order to deliver culturally competent care.  

3.  An increasing number of older people are staying in their own homes, with assistance 

from publicly-funded home support. Their inability to access dental care raises serious 

concerns about their oral health. Mobile dental vans and publicly-funded domiciliary 

visits are some possible initiatives that will lessen these barriers to oral care for older 

people.  

4.  Older people generally transition from being independent and in good health through 

to becoming increasingly dependent, with increasing frailty and a gradual deterioration 

in general health with an associated increase in the number of chronic medical 

conditions. Their oral health needs tend to be ignored as their general health becomes a 

priority. Multimorbidity, polypharmacy and increasing dependency for the activities of 

daily living result in inadequate oral hygiene and an escalation of oral problems.  

Furthermore, the delivery of oral health care to these vulnerable older people can pose 

additional challenges to the dental profession, if they are not attended to promptly 

(Antoun et al., 2008). As transfer to a residential care facility becomes inevitable with 

increasing frailty and declining health, it is very important that the needs assessment 

team include oral health as part of their interRAI assessment. Early prevention strategies 

and dental intervention in older people will prevent further deterioration of oral health 

with increasing frailty. 

5.  Older people’s oral health is now been recognized as integral to their general health 

and an important determinant of their quality of life, both nationally (Kelsen, 2010; 

Smith, 2010) and internationally (Petersen, 2003). However, there is an urgent need to 

formulate various oral health promotion strategies to increase oral health awareness 

among older people and their caregivers.  These oral health promotion strategies need 

to be integrated into the overall general health assessment of older people. Since older 
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people are more likely to visit their General Medical Practitioner, the latter should be 

encouraged to emphasize the importance of maintaining adequate oral hygiene and 

timely visits to a dental professional.  The main aim of the oral health promotion 

strategies is to prevent oral diseases among older people.  

6. With increasing age and frailty, the provision of dental treatment can become more 

complex and challenging for the dental professional and the caregivers. Accordingly, 

there is an urgent need for further (and more focused) studies of the oral health of older 

people in New Zealand. The current study was a snapshot of oral health of older people 

presenting to one hospital in one of 20 DHBs in New Zealand. Studies investigating the 

oral health of older people presenting to other dental departments across other DHBs 

nationwide will provide a good baseline for comparison of this cohort of older people. 

Furthermore, these studies will enable policy makers, oral health professionals and 

DHBs to allocate resources appropriately. 

7. Up-skilling GDPs in treating older people through various continuing professional 

development courses. Likewise, greater emphasis should be placed on older people’s 

oral health in the undergraduate and post-graduate dental curriculum.  
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Appendix A. Ethics Committee approval 

 

  

4 September 2017

Academic Services
Manager, Academic Committees, Mr Gary Witte

HD17/042

Professor M Thomson

Department of Oral Sciences

Faculty of Dentistry

Dear Professor Thomson,

I am writing to you concerning your proposal entitled “Emergency presentation of older

people to Waikato hospital dental unit: a clinical audit”, Ethics Committee reference

number HD17/042.

The above research was submitted and reviewed as a ‘Minimal Risk Health Research – Audit

and Audit related studies’ proposal. The outcome of that consideration was that the

Committee was of the view that Part 1 of the study is consistent with Rule 11(2) (c) of the

Health Information Privacy Code 1994 and was approved. The committee notes that a

separate application will be submitted for Part 2 of the project in due course.

The standard conditions of approval for all human research projects reviewed and approved

by the Committee are the following:

Conduct the research project strictly in accordance with the research proposal submitted and

granted ethics approval, including any amendments required to be made to the proposal by

the Human Research Ethics Committee.

Upon approval, it is expected that all members of the research team are made aware of what

the standard conditions of ethical approval covers. This includes the date ethical approval

expires, as well as the process regarding applying for amendments to the research.

Inform the Human Research Ethics Committee immediately of anything which may warrant

review of ethics approval of the research project, including: serious or unexpected adverse

effects on participants; unforeseen events that might affect continued ethical acceptability of

the project; and a written report about these matters must be submitted to the Academic

Committees Office by no later than the next working day after recognition of an adverse

occurrence/event. Please note that in cases of adverse events an incident report should also

be made to the Health and Safety Office:

http://www.otago.ac.nz/healthandsafety/index.html

Advise the Committee in writing as soon as practicable if the research project is discontinued.
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Make no change to the project as approved in its entirety by the Committee, including any

wording in any document approved as part of the project, without prior written approval of the

Committee for any change. If you are applying for an amendment to your approved research,

please email your request to the Academic Committees Office:

gary.witte@otago.ac.nz

jo.farrondediaz@otago.ac.nz

Approval is for up to three years from the date of this letter. If this project has not been

completed within three years from the date of this letter, re-approval or an extension of

approval must be requested. If the nature, consent, location, procedures or personnel of your

approved application change, please advise me in writing.

Yours sincerely,

Mr Gary Witte

Manager, Academic Committees
Tel: 479 8256

Email: gary.witte@otago.ac.nz

 c.c. Professor W M Thomson    Department of Oral Sciences
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Appendix C. Ngai Tahu Research approval 

 

  

 

 

  

  

 

Wednesday, 13 September 2017. 

Professor William Thomson, 

Faculty of Dentistry - Sir John Walsh Research Institute, 

DUNEDIN. 

 

 

 

Tēnā Koe Professor William Thomson, 

emergency presentation of the older adults to the waikato hospital dental unit: a clinical 

audit 

The Ngāi Tahu Research Consultation Committee (the committee) met on Tuesday, 12 

September 2017 to discuss your research proposition. 

By way of introduction, this response from The Committee is provided as part of the 

Memorandum of Understanding between Te Rūnanga o Ngāi Tahu and the University. In the 

statement of principles of the memorandum it states ″Ngāi Tahu acknowledges that the 

consultation process outline in this policy provides no power of veto by Ngāi Tahu to research 

undertaken at the University of Otago″. As such, this response is not ″approval″ or ″mandate″ 

for the research, rather it is a mandated response from a Ngāi Tahu appointed committee. This 

process is part of a number of requirements for researchers to undertake and does not cover 

other issues relating to ethics, including methodology they are separate requirements with 

other committees, for example the Human Ethics Committee, etc. 

Within the context of the Policy for Research Consultation with Māori, the Committee base 

consultation on that defined by Justice McGechan: 

″Consultation does not mean negotiation or agreement. It means: setting out a proposal not 

fully decided upon; adequately informing a party about relevant information upon which the 

proposal is based; listening to what the others have to say with an open mind (in that there is 

room to be persuaded against the proposal); undertaking that task in a genuine and not 

cosmetic manner. Reaching a decision that may or may not alter the original proposal.″ 

 

The Committee considers the research to be of importance to Māori health. 

 
As this study involves human participants, the Committee strongly encourage that ethnicity 

data be collected as part of the research project. That is the questions on self-identified 

ethnicity and descent, these questions are contained in the latest census. 

 

The Committee suggests dissemination of the findings to relevant Māori health organisations, 

for example the National Māori Organisation for Dental Health, Oranga Niho and to 

Professor John Broughton and Malcolm Dacker, who are involved in Māori Dental Health, 

University of Otago.  
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We wish you every success in your research and the committee also requests a copy of the 

research findings. 

This letter of suggestion, recommendation and advice is current for an 18 month period from 

Tuesday, 12 September 2017 to 12 March 2019. 

 

 

Nāhaku noa, nā 

 

Mark Brunton 

Kaiwhakahaere Rangahau Māori 

Research Manager Māori 

Research Division 

Te Whare Wānanga o Otāgo 

Ph: +64 3 479 8738 

Email: mark.brunton@otago.ac.nz 

Web: www.otago.ac.nz 
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Appendix D. Clinical questions 

 

CLINICAL PRESENTATION OF OLDER PEOPLE (>65YEARS OLD) TO THE WAIKATO HOSPITAL 
DENTAL DEPARTMENT - A CLINICAL AUDIT 

 

1. Patient details:   

 
NHI Number : 

 
Gender: 

 
Ethnicity: 

 
Age: 

 
Dependency: Dependent or Independent 

 
Date of Consultation:  

 

2. Patient presented at: 

 

ED - Waikato Hospital 

 

Maxillofacial Dental Department 

 

Walk-in patient 

https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
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3. Patient referred from 

 

Internal Referral from within the Hospital 

 

Medical Practitioner 

 

General Dental practitioner 

 

Self- Referral 

 

4. Medical History: 

 

Cardiovascular  

 

Endocrine 

 

Gastrointestinal and Pancreatic disorders 

 

Haematology 

 

Hepatology 

 

Mental Health 

 

Nephrology 

 

Neurology 

 

Respiratory medicine 

 

Rheumatology and Orthopaedics 

 

Oncology 

  

https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
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Allergies 

 

Autoimmune 

 

Infection 

 

5. Treating clinician 

 

Dental House Surgeon 

 

Senior Dental Surgeon 

 

Maxillofacial Surgeon 

 

Maxillofacial Registrar 

 

6. Patients Residential Status 

 

Rest home 

 

Living on own home 

 

In-patient at the Hospital 

 

  

https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
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7. Please clarify Acute dental care 

 

Swollen face 

 

Odontogenic infection  

 

Irreversible pulpitis 

 

Periodontal Infection 

 

Dento-Alveolar Trauma 

 

Bleeding  

 

Non-healing Ulcer 

 

Malignancy 

 

Infection (Bacterial/Fungal/Viral) 

 

8. Please clarify Elective dental care 

 

Routine Dental examination for Hospital patients 

 

Pre-surgical Assessment 

 

Routine dental treatment for In-patient 

 

Dental Treatment (Post-surgery/Chemo/Radiotherapy/Transplant) 

 

  

https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
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9. Treatment provided  

 

Drainage of abscess under LA 

 

Drainage of abscess under GA 

 

Prescription of Antibiotics/Antifungal/Antivirals 

 

Prescription of Analgesics 

 

Referral to Maxillofacial Surgeon 

 

Referral to General Dental Practitioner 
  

 

10. Follow up care 
 

 

Review by House Surgeon 

 

Review by Maxillofacial Surgeon 

 

Review by Medical practitioner 

 

Review by General Dental Practitioner 

    

 

 

https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
https://www.surveymonkey.com/create/?sm=jXXXOlnNrpie_2BwpYlVKVygpddQnSB6oOjEl0SC2tTas_3D
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