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ABSTRACT 

Children with disabilities are one such population group that are marginalized in our 

Society. Their cognitive, intellectual, or physical impairments makes them more susceptible 

to poorer general and oral health. International studies report high dental caries experience 

and unmet oral health needs for this population group. There are currently no studies in New 

Zealand that focus specifically on the oral health of children with disabilities  

The rationale for this study is to provide a characteristics profile of the oral health in 

special needs children in Aotearoa New Zealand. A retrospective quantitative study was 

conducted using data collected through the Auckland Regional Dental Service (ARDS). We 

examined the dental decay rate using (Decayed Missing Filled) index in 1017 children 

identified as having disabilities. 

The findings of this study showed that lower age groups (5-7 and 7-8) years, females, 

low and median school deciles and all ethnicities except Europeans and Others were 

significant with the DMF (Decayed Missing Filled) indices. Children who had medical 

conditions reported higher DMF scores and so did those who were classified as high risk and 

had radiographs taken. 

Due to a number of limitations with the dataset extracted from the ARDS database, a 

subsequent qualitative study was conducted. We explored the stakeholders’ perceptions of 

oral health in children living with disabilities, the qualitative interviews were analyzed using 

thematic analysis. The qualitative results findings identified issues around the recording of 

medical histories and the DMF scores. The interviews also gave a picture of the barriers and 

challenges faced by the children with disabilities and their families. This study provides a 

good foundation to use to build on future research for children with disabilities and their dental 

health profile. 
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CHAPTER 1: INTRODUCTION 

1.1: Background  

Oral health diseases are among the most prevalent chronic diseases globally and are 

preventable (Watt et al., 2019). The most prevalent oral diseases are dental caries, 

periodontal disease, and oral cavity cancers. Dental caries is the most common oral disease, 

affecting around 36% of the world's population (Peres et al., 2019). Oral diseases have strong 

and widespread origins, stemming from social and economic inequalities. Children living in 

poverty, socially marginalised groups, and older people are disproportionately impacted by 

oral diseases and less likely to have access to dental care. Dental caries remains untreated 

in many disadvantaged socioeconomic population groups, mainly because the treatment 

costs exceed available resources and there are more dental providers in higher socio-

economic communities. The consequences of untreated dental caries are often severe and 

can include uncontrollable pain, infection, reduced quality of life, lost school days, disruption 

to family life and decreased work productivity (Schluter, Hobbs, Atkins, Mattingley, & Lee, 

2020). The costs of treating oral diseases impose significant economic burdens on families 

and healthcare systems (Schluter & Lee, 2016b). 

Aotearoa, New Zealand (NZ) has one of the most comprehensive, wide-ranging and 

accessible public dental services globally (Schluter, Hobbs, et al., 2020), where free oral 

health service is available for children  and adolescents below 18 years of age (Mejia et al., 

2018; Schluter, Hobbs, et al., 2020). Despite this, a recent study found that NZ had greater 

disease and wider socioeconomic gaps in the proportion and mean number of untreated 

decay compared to Canada, the United States of America, and Australia (Mejia et al., 2018). 

The caries rate in NZ is disproportionately higher in certain groups, with Māori, Pacific people, 

and those living in socially deprived regions having more untreated caries and missing teeth. 

Māori adults have 10% more caries-affected teeth than other ethnic groups and also report 

poorer access to dental services (Moore, Poynton, Broadbent, & Thomson, 2017). A 2014 

report released by the Office of the Prime Minister highlighted dental decay as a significant 

factor in the loss of quality of life (Bardsley et al., 2014).  
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In 2018, the public health sector funding for oral health totalled NZD$197.2 million, and the 

overall estimated expenditure for dental treatment exceeded $1.1billion annually. The 

complexity of untreated dental disease poses a substantial burden on deprived populations 

(Schluter, Kokaua, & Lee, 2020; Schluter & Lee, 2016b).The cost of the burden of dental  

decay is estimated to be three quarters to that of prostate cancer and two-fifth of breast 

cancer in NZ. The NZ health survey showed that only 47% of adults had visited a dental 

professional last year (MOH, 2019). The cost of dental services and affordability was 

highlighted as a significant barrier to accessing services.  

Dental health in children with disabilities  

The oral health of children with disabilities has been significantly neglected (Bastani, 

Mohammadpour, Ghanbarzadegan, Rossi-Fedele, & Peres, 2021). Disabilities in children 

range from those affected by cognitive and intellectual impairments, to those with physical 

disabilities. These children face the same dental issues as children without disabilities; 

however, they are severally disadvantaged. Their health condition often predisposes them to 

increased susceptibility to gingival conditions, poor oral hygiene with an increased risk of 

dental caries. Behavioural issues can also lead to poor dietary practices and an increased 

risk of dental caries. Most of these children rely heavily on caregivers for their day-to-day life 

skills, including oral hygiene, which is often neglected (Bastani et al., 2021; Pathak, 

Srithamrongsawat, Taechaboonsermsak, & Ngoenwiwatkul, 2021), with caregivers  focusing 

more on the children's general health. Children with disabilities often require additional 

support to maintain oral hygiene, such as brushing their teeth and maintaining a healthy diet 

to reduce dental issues. The developmental and/or neurological impairments can affect the 

way these children respond to stimuli which often impacts their comfort with oral hygiene 

practices. Added to home-care challenges, dental care utilization is also significantly lower in 

this population group (Pathak et al., 2021). A recent systemic review found significant 

inequalities between the oral health of special needs children and that of children without 

disabilities. The authors concluded that more robust policies are needed to reduce this 

inequality and support oral health needs of special needs children (Ningrum, Bakar, Shieh, & 

Shih, 2021).  

Numerous international studies demonstrate the prevalence of dental caries in 

children with various disabling conditions and these are referenced throughout this thesis. 

However, there are currently no NZ studies that examine the oral health of special needs 
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children. The current Oral Health Practices Guideline does not offer any specific pathway 

designed to treat and manage special needs children nor are there any policies specifically 

designed for this purpose.  

This thesis will therefore explore the dental caries demographics of the special needs 

children in the wider Auckland area. The findings will be significant for informing policies, 

practices, and guidelines around the overall oral health management of special needs 

children in NZ. 

1.2: Aims  

• To examine the dental profile of children with disabilities enrolled within a community 

dental service in Auckland. 

• To examine dental decay rates in children with disabilities, including differences among 

age, ethnicities, specific disabilities, and gender. 

     An initial proposal to apply a retrospective analysis of oral health data of children with 

disabilities between the age of 5-13 years was considered, and a sample analysed using 

regional data from a routinely collected dataset within Auckland Regional Dental Service 

(ARDS). However, while organizing the data set, it was apparent that there were limitations 

to the dataset that limited the researcher’s ability to address the proposed aims from a 

quantitative investigation. This included missing information about various medical histories 

of children with disabilities and not all the information extracted could be adequately used for 

data analysis. There were other limitations with the data set (to be discussed in later chapters) 

that could not provide an accurate delineation of the dental health profile of these children. 

The ability to find reliable data that had accuracy and was meaningful, determined that a 

qualitative study was required. Therefore, the additional aim of the study was:  

• To explore dental clinicians' and stakeholders’ perceptions of oral health in children 

with disabilities enrolled in ARDS. 
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1.3: Thesis outline  

The current chapter describes the overview of the research and an outline of the 

remaining chapters. Chapter 2 includes a literature review on oral health of children. 

International and national literature on the prevalence of dental decay in children with 

disabilities will be presented along with detailed discussions of various disabling conditions 

in children and the impact these conditions have on their oral health. Barriers and challenges 

faced by this vulnerable population will also be identified. The rationale of the current study 

will conclude this chapter. Chapter 3 will focus on the methodology of this study. It describes 

how this research was conducted. A detailed account of the policies and processes of 

Auckland Regional Dental Service (ARDS) and how they collect and save information is 

provided. This information provides an understanding of the rationale governing the dental 

management of children in the dental service. The study procedures and data analyses are 

detailed in this chapter. Chapter 4 will present the quantitative and qualitative results of the 

study. Chapter 5 presents the discussion; this will include both the discussion of the 

quantitative and qualitative results. This section will also discuss the limitations of the current 

research and implications for further research. From the findings of this study, 

recommendations to support change in the current guidelines about the dental management 

of children with disabilities will be reported. Concluding statements embodying this study in 

its entirety will form the final part of this thesis.  
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CHAPTER 2: LITREATURE REVIEW 

Oral health is an integral part of general health and is essential for overall wellbeing (WHO, 

2017).  Oral health can be defined as:   

"a state of being free from mouth and facial pain, oral and throat cancer, oral infection and 

sores, periodontal(gum) disease, tooth decay, tooth loss, and other diseases and disorders 

that limit an individual's capacity in biting, chewing, smiling, speaking, and psychosocial 

wellbeing." (WHO, 2017). 

Dental decay is the most common childhood non-communicable disease worldwide, 

and approximately 90% of school children between 5 and 17 years old are affected with 

dental decay (Pitts et al., 2017). While the global cost of dental treatment is estimated to be 

the fourth most expensive, most dental decay remains untreated due to inappropriate, 

unaffordable, or unavailable oral health care services (WHO, 2017). 

Untreated dental decay causes pain and infection leading to sleepless nights, tooth 

loss, absence from work or school, ongoing problems with malfunctioning teeth, and in 

younger children, speech development is impacted (Nadelman et al., 2020; Souza, Souza, 

Noronha, Ferreira, & Martins, 2018). Extensive decay, especially in younger children, can 

lead to hospitalizations, an added cost to the scarce public health funding. Given the serious 

consequences of dental caries, its treatment and prevention are ongoing challenges for 

communities and government policy makers.   

2.1: Measuring dental decay 

Several indices have been used to measure dental decay. A brief description of the 

measures is provided below.  

Decayed Missing Filled Teeth (DMFT)  

DMFT is the universally accepted and most widely used index that measures the rate 

of dental disease in a population. D indicates decayed, M indicates missing, and FT indicates 

filled teeth. It was initially developed to describe the dental status and treatment needs 

in primary school children. Today, WHO has expanded and standardized the use of DMFT in 

oral health surveys to describe past and present caries experience in adults (Larmas, 2010). 

DMFT (upper case letters) refers to permanent teeth, while dmft (lower case letters) is used 

to refer to primary teeth. The DMFT is scored on a range from 0-28 if third molars / wisdom 
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teeth are not present or up to 32 if third molars are not present. When the index is applied 

only to teeth surfaces, it is referred to as the DMFS index, with five surfaces on posterior 

teeth and four on anterior teeth.  Again, it is scored from 0-128-148 depending on the 

presence of the third molar. The dmft has a score range from 0-20, as that is the total number 

of primary teeth children will have. For example, if the mean DMFT for a population of 100 

children were 1, that would indicate that, on average, children were likely to have at least one 

decayed, missing, or filled permanent tooth (Edelstein, 2002).  

The DMFT/dmft scores are irreversible, so an individual's DMFT score cannot 

decrease. DMFT index helps to identify the burden of dental decay in a population. The data 

collected from this index can easily be separated into D (decay), which denotes unmet 

treatment need, and F (filled), which can be identified as the measure to treatment access. 

Although widely used, it is also important to note the limitations of the index. The DMFT score 

gives equal weight to decayed and filled teeth. Each surface or tooth is counted only once, 

and decay is given precedence over fillings. The index also assumes that all missing teeth 

and all restorations are a result of caries; the scores tend to be overstated as some teeth may 

be missing due to trauma, orthodontic extractions, or periodontal disease. Teeth may also be 

restored due to aesthetic issues (Shulman & Cappelli, 2008). DMFT data has been collected 

at the population level since 1990 in New Zealand. In preschool and school-age children, it 

is the only consistent measure that is used to evaluate the rate of dental decay. A time series 

of DMFT/dmft data is available on the Ministry of Health (MOH) website from 1990 to 2018 

for aged five children and aged twelve children (Ministry of Health, 2020). While there are 

other facets of oral health than just dental caries, at present, DMFT/dmft is the only standard 

dental caries index that is nationally used across the 20 District Health Boards (DHB) in New 

Zealand. (Te Whatu Ora - Health NZ  has replaced DHBs from July 2022). 

Significant Caries Index (SiC index)  

The Significant Caries Index (SiC Index) is another clinical index that was developed 

in 2000. It is a modified form of DMFT index and is used to bring attention to those individuals 

who have the highest caries scores in each population. The SiC index is the mean DMFT of 

one-third of the study group with the highest caries score. The index is used as a complement 

to the mean DMFT value (Ditmyer, Dounis, Mobley, & Schwarz, 2011). The advantage of SiC 

over DMFT index is that it tries to overcome the limitation of the mean DMFT value in 

accurately assessing the skewed distribution of dental caries, especially in developed 
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countries. This is important because it can accurately predict whether the caries rate is 

controlled or whether there are pockets of higher caries rates within the population. The 

disadvantage of the SiC index is that, firstly, it follows the same caries assessment criteria as 

the DMFT index and therefore has the same limitations. Secondly, the SiC index can only be 

used successfully in populations that have a skewed distribution and a low caries prevalence.  

International Caries Detection and Assessment System (ICDAS)  

Additionally, International Caries Detection and Assessment System (ICDAS) is a 

clinical coding system that is used to detect and assess dental caries. It was developed to 

help in the clinical application (treatment planning and prevention), dental education, 

research, and epidemiological studies (Dikmen, 2015). It is a 2-digit system that was evolved 

in order to diagnose non-cavitated lesions. Advantages of the ICDAS system are that it is 

designed to detect six stages of caries development, from non-early clinical changes to 

extensive cavitation. The system meets reliability and validity standards, is acceptable to use 

in both permanent and primary dentition and is very effective in clinical trials that assess the 

efficacy of caries. Disadvantages of this system are that root caries assessment criteria are 

difficult to assess in epidemiological studies, data is often unpragmatic, non-cohesive, and 

difficult to interpret, may lead to overestimation of the seriousness of dental caries, and results 

are difficult to compare against the widely used DMFT Index (Castro, Vianna, & Mendes, 

2018; Ismail et al., 2007).  

Oral health and quality of life    

While the DMFT, SiC, and ICDAS are widely used as clinical indicators for measuring 

oral health and treatment needs, they don’t consider the functional and psychosocial aspects 

of oral health, nor do they account for people's perceptions and concerns regarding their oral 

health. Based on the conceptual rationale for subjective measures of a broader view of oral 

health, a variety of robust measures, such as the Oral-health-related quality of life (OHRQoL), 

have been developed to measure the extent to which oral conditions affect an individual's 

behaviour and social functioning, and complement the conventional clinical assessments of 

oral health. Oral-health-related quality of life (OHRQoL) is defined as “the impact of oral 

diseases and disorders on aspects of everyday life that a patient or person values, that are 

of sufficient magnitude, in terms of frequency, severity or duration to affect their experience 

and perception of their life overall” (Locker & Allen, 2007). The OHRQoL assesses the extent 

to which oral disorders affect an individual’s ability to function normally and their quality of 
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life. Various tools were developed to measure the OHRQoL of children, such as the Self-

Reported Scale of Oral Health Outcomes, Child Oral Health Impact Profile, Child Perception 

Questionnaire, Early Childhood Oral Health Impact Scale (ECOHIS) (Randrianarivony, 

Ravelomanantsoa, & Razanamihaja, 2020).  Recent international studies have demonstrated 

the impact of a person's oral health status on their quality of life.  A Brazilian study (Mota-

Veloso et al., 2016)   found that untreated decay for the 587 study participants showed that 

as the DMFT increased, so did the behavioural functional limitations, and these had a 

significant impact on the emotional wellbeing of children, which increased by 29% and on the 

social wellbeing which increased by 61%. The findings of this study resonate with a 2011 

study that showed that 2–to 4-year-olds had difficulty in eating certain foods, were ashamed 

to smile and missed school because of toothache (Gradella, Bernabé, Bönecker, & Oliveira, 

2011). A Kuwait study (Alsumait et al., 2015) further revealed that children with four or more 

missing teeth were more likely to experience emotional stress. Children with 2 to 3 untreated 

decayed teeth suffered from significantly higher oral symptoms (pain, discomfort) and 

functional limitations (unable to eat or brush on the affected side) compared to those with 

less than two decayed teeth. The same study also found the overall OHRQoL to be 

significantly low for children with both treated and untreated dental decay indicating that 

having dental decay and having filled teeth both affect children's social and emotional 

wellbeing in a negative manner. 

  2.2: The cost of oral health on families and the wider communities 

Poor oral health is a serious public health concern, and its impact extends beyond that 

of the child to families and the wider communities. Parents are more likely to need to take 

time off work to look after their child. Severe dental infections necessitate care under general 

anaesthesia (GA), which is associated with serious health risks as well as with a substantial 

cost to the taxpayer when funded in the public health sector as it is in New Zealand (Ha et 

al., 2016). A British study (Shaban, Kassim, & Sabbah, 2017) assessed the family impacts of 

severe dental caries in school children and found that the parents of affected children had 

feelings of guilt and were constantly stressed as the severity of dental caries increased. This 

impacted on family life, from sleepless nights to taking time off work, to restriction in family 

activities. The study also demonstrated that the most significant impacts were felt by families 

who had lower socio-economic status, particularly the least educated, who had manual or 

routine occupations, and were living in deprived areas.  
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New Zealand has had nationally funded dental care for children aged 0 to 18 for many 

decades, including cost of dental treatment under general anaesthesia. A recent report (Hunt, 

Foster Page, & Thomson, 2018) showed that 7,775 children aged 0 -13 received dental 

treatment under GA in 2014 over a 12-month period compared to 4,646 children for the same 

time period in 2004/2005. This difference indicates that the burden of severe dental infections 

has increased in the last ten years. Since the cost of each GA procedure is about $4,000, the 

total taxpayer spending on GA procedures alone was $31.1 million dollars for the year 2014. 

The study also demonstrated that there were considerable waiting times between the time of 

referral to the execution of treatment. These wait times were anywhere between 2 to 22 

weeks for an initial assessment followed by 2 to 22 weeks for the actual procedures. 

Consequently, some children wait over 12 months for a GA procedure (Hunt, Foster Page, & 

Thomson, 2018). While on the waitlist, most of these children make multiple visits to the 

dental clinic for antibiotics, leading to additional disruptions in their personal lives as well as 

their families. Excessive consumption of antibiotics to reduce infections also has a long-term 

negative impact as it increases the susceptibility of antibiotic resistance from an early age.   

Further to this, for the 2017/2018 financial year, Te Whatu Ora- Health New Zealand 

funding for oral health totalled NZD$197.2 million, with community oral health services 

(COHS) accounting for NZD$98.42 million, adolescent dental services costing NZD$42.17 

million, and hospital dental services spending NZD$49.68 million.  This indicates that costs 

of dental treatment especially severe dental treatment has indeed increased over the last 

three years with a substantial cost to the economy (Schluter, Kokaua, & Lee, 2020), and the 

inability to fund other services. 

2.3: International prevalence of DMFT/dmft in children  

Dental decay remains a common health problem for children worldwide. In most 

countries, it is considered an epidemic for socially deprived communities. For example, DMFT 

scores in Albania have been reported to be 3.46, India 3.14, Italy reported a score of 2.8, and 

Germany 1.24 (Mimoza & Vito, 2019). The authors also noted that the age of the child was 

strongly associated with caries prevalence. Older children had higher untreated decay than 

younger age groups. A study of 5-year-olds in Shimla, India, resonated that boys had a higher 

caries incidence (46.8%) than girls (41.6%) showing that caries had a gender prediction 

(Bhardwaj et al., 2012). The findings of this study agree with a 2016 study that showed that 

boys had a higher caries prevalence (44.8%) than girls (39.9%) (Koya, Ravichandra, 
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Arunkumar, Sahana, & Pushpalatha, 2016). An Italian study of 10–11-year-olds also 

demonstrated a similar outcome where boys had higher caries prevalence than girls (Migale, 

Barbato, Bossù, Ferro, & Ottolenghi, 2009). Conversely, a Kerala study of 12-year-olds 

demonstrated that there was no difference between the decay rate of boys and girls (Abbass 

et al., 2019; Jose & Joseph, 2003). This agreed with a recent Egyptian study that also stated 

that there was no gender prediction between decay rates of boys and girls.  

Across the world, Indigenous children also appear to be disproportionately affected by 

poor oral health than their non-indigenous counterparts. It has been reported that Australian 

aboriginal children have two to three times more decay than non-Aboriginal children, with 

80% of Aboriginal children having decayed teeth (Smith, Blinkhorn, Blinkhorn, & Hawke, 

2018). In a separate study, it was depicted that Aboriginal children were up to 5 times more 

likely to have dental decay and twice as likely to have hospital admissions than their non-

indigenous counterparts. The study also demonstrated that the caries experience between a 

10-year period (2000-2010) was higher among children living in lower socio-economic areas 

in both indigenous and non-indigenous populations (Ha et al., 2016), showing both ethnicity 

and social deprivation increase dental disease. 

Additionally, a study conducted on immigrant and refugee children in Canada revealed 

that refugee children had higher DMFT/dmft scores (5.80/4.24) than immigrant children 

(3.52/3.78) (Hoover, Vatanparast, & Uswak, 2017). Both scores were considerably higher 

than that of Canadian-born children (0.49).   A number of studies also demonstrate that 

children living in low-income households, geographically remote regions of Canada, First 

Nations, Inuit and Metis children, recent refugees, and immigrants experience significant 

caries risk (Pierce et al., 2019; Schroth, Harrison, & Moffatt, 2009; Schroth, Smith, Whalen, 

Lekic, & Moffatt, 2005). Indigenous children in northern and remote areas of Canada are 90% 

more likely to be seriously affected. In urban areas, there are pockets of disadvantaged 

populations that are considered to be at a greater risk of dental disease. 

2.4: Prevalence of DMFT/dmft in New Zealand children  

Data from the New Zealand Ministry of Health states that in 2018 there were 40.26% 

of cariously affected 5-year-old children in New Zealand, 59.24% of Māori children had caries, 

and so did 64.29% of Pacific children (MOH, 2020). While the number of caries-free children 

has increased in the last few years, the statistics for the Māori and Pacific 5-year-old children 

are still higher than the rest of the population. The latest NZ study described that severe 



 
 
 
 
 

11 
 

dental caries is a modern-day epidemic. The study participants were 5-year-old children in 

the Canterbury district, and their oral health status was captured over the years of 2017 and 

2018 (Broadbent, 2020; Schluter et al., 2020). The study resonated similar findings that decay 

rate was highest for Pacific children (40.1%), intermediate for Māori (26.2%), and lowest for 

non-Pacific /non-Māori children (15.4%). Their findings also highlighted the limitations of the 

current oral health system and its inability to target inequalities. In 1998, the average dmft of 

5-year-old children was 1.8., By 2018, despite the inception of the community oral health 

scheme and oral health reforms, the average dmft of 5-year-old still remained at 1.8.  

Further to this, a recent study of 4-year-old New Zealand children found that ethnicity 

and deprivation were both associated with caries experience (Shackleton et al., 2018). The 

study found that Pacific children have the highest DMFTS /dmfts, closely followed by Māori 

children. The study disclosed that high deprivation was strongly associated with higher 

DMFT/dmft rates between Māori and Pacific children, but the inverse was true for Asian 

ethnicities. In fact, the 6-year study observation found that Pacific children's teeth were five 

times more decayed in 2016 than they were in 2010, indicating that despite having a 

countrywide state-funded dental service, oral health inequalities are still present, and exist 

across different ethnic communities.  

2.5: DMFT/dmft and children with disabilities 

  Children with disabilities are a group of people who suffer from significant systemic 

disorders such as physical, developmental, neurological, cognitive, behavioural, emotional or 

conditions that require medical management, healthcare intervention, and/or specialized 

programs to assist them in their day-to-day living (Chen, Chen, Tsai, & Shih, 2014). These 

children are usually the neglected population group in terms of access to education and 

healthcare in most countries; dental care access is no different (Oredugba & Akindayomi, 

2008). Motor, sensory, and/ or intellectual limitations are a major factor that leads to these 

children's inability to maintain their oral health. These children most usually rely on caregivers 

for their general health, including oral care at home. As caregivers have an increased burden 

of taking care of the general health and other care issues, oral care is often neglected, 

resulting in a higher rate of unmet dental needs for children with disabilities (Lewis, Vigo, 

Novak, & Klein, 2015). Furthermore, the most dominant unmet oral health problem for all 

children is advanced decay into the inner tissue (dentine caries) and children with disabilities, 

have significantly higher dentine caries experience than children without disabilities (Desai, 
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Messer, Calache, 2001). In fact, children with special healthcare needs (CSHCN) are 

considered to be the most underserved dental patient group throughout the world 

(Adyanthaya, Sreelakshmi, Ismail, & Raheema, 2017a).   

  Disability can be described as an umbrella term for impairments, activity limitations, 

and participation restrictions. disability is the interaction between individuals with a health 

condition (for example Cerebral Palsy, Down Syndrome, and depression) and personal and 

environmental factors (for example negative attitudes, inaccessible transportation, public 

buildings, and limited social support). (WHO,2018). About 15 percent (%) of the world's 

population have some form of disability, totalling over a billion people in the world. A 2013 

disability survey identified that 24% of the New Zealand population were disabled. Children 

under 15 years of age accounted for 11% of the disabilities (Stats NZ, 2014). Physical 

disabilities are further grouped as either hereditary/congenital or acquired. Hereditary or 

congenital disabilities include those that are the result of genetic inheritance or mutation or 

of environmental factors during pregnancy or the perinatal period, such as the mother’s 

alcohol intake or oxygen deprivation during delivery. Genetically linked impairments include 

disorders in single genes (for example Duchenne muscular dystrophy) or chromosome-linked 

disorders (Down Syndrome) (Darling, 2017). Environmental factors during pregnancy can 

cause disorders like Fetal Alcohol Syndrome, some forms of Spina Bifida, Cerebral Palsy, 

and drug-induced limb deformities. Acquired disabilities are those that occur after birth; they 

are developed over a period either through illness or accidents. Examples include traumatic 

brain injuries, loss of limb from an accident, vision impairment after injury to the eyes, 

bacterial meningitis, among others. The various disabling conditions are described below, 

along with the prevalence of caries affecting these conditions.  

Cerebral Palsy  

Cerebral palsy (CP) is a chronic disorder caused by injury to the brain. The trauma 

usually causes a localised lesion in the cortex of the brain that controls motor functions; thus, 

children with cerebral palsy have varied motor functions. Some children affected with CP 

display minimal limited motor skills, while those with severe obstructions have serious 

debilitating conditions and require lifelong care. The common complications associated with 

CP are gastrointestinal dysfunction, dental decay, sensory deficits, and seizures (Gržić, 

Bakarčić,Prpić,Ivančić Jokić,Sasso,Kovač & Lajnert, 2011).  The occurrence of dental caries 

in children with CP may be related to specific conditions such as reduced motor function and 
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dexterity (which affects the practice of oral hygiene and diet consistency), and intellectual 

function, thereby making self-oral care more difficult.  

The caries status of primary and permanent dentition in children with cerebral palsy has 

been explored in several studies with conflicting findings. Children living in Italy with 

cerebral palsy have been shown to have a higher DMFT than children without disabilities 

and dental decay is more prevalent in disabled children than in their controls with no 

disability (Dos Santos, Masiero, & Simionato,2002; Guaré & Ciamponi, 2003).  

Malocclusion with an 'open bite' was also found to be more prevalent. Santos and 

colleagues (2010) also investigated the prevalence of caries experience between CP 

children and healthy controls, with CP children having a significantly higher caries 

experience than the latter. The highest total of DMFT scores were measured for individuals 

who were severely impaired as well as the youngest, and those receiving liquid 

diets. Conversely, children with cerebral palsy living in Russia had a similar number of 

decayed teeth than children without cerebral palsy (Gržić, Bakarčić,Prpić,Ivančić 

Jokić,Sasso,Kovač & Lajnert, 2011).    

Down syndrome – Trisomy 21  

Down syndrome is the most commonly known chromosomal disorder and is caused 

by the presence of an extra copy of the chromosome 21(Trisomy 21). The c67raniofacial and 

oral features involved in Down syndrome can include brachycephaly (condition where the 

head is disproportionately wide), mongoloid shaped eyes, narrow nasal bridge, small maxilla, 

fissured tongue, and papillary hypertrophy (Moraes, Moraes, Dotto, Dotto& Santos, 2007). 

Underdeveloped maxilla, tongue thrusting, congenitally missing teeth, malocclusion, high 

arch palate, increased salivation, and microdontia are also common to Down syndrome 

individuals. The underdeveloped middle third of the face is another striking feature, along 

with a tendency for maloccluded teeth where the top teeth bite behind the bottom teeth, 

known as a class three skeletal relationship (Oredugba, 2007). Fewer cases of caries have 

been seen in children with Down syndrome. This could be due to delayed eruption of teeth, 

missing teeth, small teeth with wider gaps in between them making them easier to clean 

teeth. When diets of children with Down syndrome are closely supervised to prevent obesity, 

reducing consumption of cariogenic foods and beverages and decayed teeth 

(Oredugba,2007). Studies indicate that the lower caries prevalence in this population may 
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also be due to the immune protection from elevated S. mutans specific IgA concentrations 

(Lee, Kwon, Song & Choi,2004; Cogulu, Sabah, Kutukculer, & Ozkinay, 2006).  

Fetal alcohol spectrum disorder  

Fetal alcohol spectrum disorder (FASD) is a blanket term describing an entire range 

of effects resulting from gestational alcohol exposure, including alcohol-related 

neurodevelopmental disorder, partial fetal alcohol syndrome, fetal alcohol syndrome (with or 

without documented prenatal alcohol exposure), and alcohol-related birth defects. They are 

characterised by moderate to severe growth deficits, central nervous system abnormalities, 

reduced head size (microcephaly), and facial abnormalities (May, Baete, Russo, Elliott, 

Blankenship, Kalberg & Adam, 2014). There are often eye abnormalities, short palpebral 

fissures, a smooth philtrum, and a thin vermilion border. Cardiac malformations include 

ventricular septal defects, pulmonary artery hypoplasia, and interruption of the aortic arch. 

Hearing problems are also common, and because the development of speech is dependent 

on hearing, children with FASD may have speech impediment, poor receptive and language 

skills (Nash & Davies, 2017).  

Other associated abnormalities such as skeletal, urinary, and immune system 

impairment have also been reported. Other features include midface underdevelopment, 

small teeth, absent teeth, high arched palate, delayed dental development, enamel 

anomalies, cleft lip or palate, crowded incisors, excessive maxillary overjet, and open bite 

(Chudley& Longstaffe, 2010). Weakened oral muscles make it difficult to chew food properly. 

Mouth breathing becomes a common problem that leads to reduced saliva flow and a 

condition known as xerostomia. These children are also more sensitive to taste and textures. 

Most children have early loss of primary teeth and late eruption of permanent teeth. Dental 

caries data around DMFT status of these children are not unremarkable, as the control and 

FASD populations both show similar DMFT; however, the incidence of dental anomalies was 

significantly higher in FASD populations than their controls (Chudley& Longstaffe, 2010).  

Autism spectrum disorder (ASD)  

ASD is a developmental disorder that affects communication and behaviour. It is a 

heterogeneous disorder with a wide range of expressions and is categorised into autism, 

pervasive developmental disorder, and Asperger's Syndrome. There are three noticeable 

levels of impairment; firstly, social skills, characterised by lack of eye contact and /or not 
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responding to one's name. Second impairment is communication resulting in either delayed 

or complete speech stasis.  

The third impairment is restricted interests and repetitive behaviour, for instance, 

staring, preoccupation with specific objects, repeating certain words, getting upset by slight 

changes in a routine, more sensitive than other people to sensory input, such as light, noise, 

clothing, or temperature. The complex developmental disability impedes emotional and 

linguistic development as well as hearing and vision. ASD children have poor tongue 

coordination, often grind their teeth (bruxism), and have tongue thrusting habits. Their 

preference for soft and sweetened foods increases their susceptibility to dental decay (Loo, 

Graham & Hughes, 2008).  

The caries status of primary and permanent dentition in children with ASD has been 

explored in several studies with conflicting findings. Most studies do not indicate any 

significant difference in the prevalence of dental caries in autistic children in comparison with 

non-autistic children (Jaber, 2011; Fahlvik-Planefeldt, & Herrstrom, 2001). Loo and 

colleagues (2008) and Kamen and Skier (1985) found that caries prevalence and severity in 

patients with ASD were lower than those without the disorder. Loo and colleagues (2008) 

also indicated that the severity of caries in ASD patients was not linked with the use of 

psychotropic medication, presence of seizure disorder, or additional diagnosis. However, the 

antipsychotic drugs did have adverse effects on the oral cavity, causing glossitis, xerostomia, 

sialorrhea, dysphagia and gingival enlargement. Because of their strict adherence to rituals 

and unchanging patterns of daily activities, such as an unvarying menu, ASD children are 

more regular in their behaviour at meals than children without ASD (Rashid & Al-Jubouri, 

2011). Therefore, a lower frequency of snacking between meals and a lower intake of 

carbohydrates could have contributed to a lower caries rate. The authors also assessed the 

serum and salivary oxidative stress biomarkers in autistics revealing that autistics had higher 

levels of serum and salivary malondialdehyde (MDH) and lower levels of serum and salivary 

superoxide dismutase (SOD). MDH releases free radicals which have been implicated in the 

pathogenesis of the periodontal disease, while SOD acts as a protective mechanism for the 

periodontium, therefore indicating that these factors increase the risk of periodontal disease 

in autistic individuals.  

On the other hand, Marshall, and colleagues (2010) argued that ASD should be 

considered as a high caries risk indicator, especially in affected children with poor oral 
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hygiene. Their study demonstrated that the children who had a higher caries rate (59%) had 

poorer oral hygiene than those who had a lower caries rate (29%). Fahlvik-Planefeldt and 

Herrstrom (2001) reported that there was a significant need for orthodontic treatment in 

autistic individuals when compared to their healthy controls. Autistic individuals have an 

increased tendency towards anterior open bite, dental crowding, spacing, reverse overjet, 

open bites, and Class II molar relationships.  Periodontal disease is more commonly seen in 

autistic children and institutionalised adults than their healthier controls (Shapira et al., 1989). 

According to Vajawat and Deepika (2012), an Indian study of autistic children showed low 

caries incidence but a higher incidence of periodontal disease. These findings are in 

accordance with that of El Khatib and colleagues (2014), indicating the presence of poor oral 

hygiene and gingival conditions for autistic patients than their healthier controls.  

Other factors associated with an increase in gingival conditions, as discussed by 

Vajawat & Deepika (2012), are that autistic patients cannot brush as effectively as their 

normal counterparts. Poor hand coordination leads to difficulty in maintaining good oral 

hygiene in autistics. Side effects of antidepressants and anticonvulsants that are commonly 

prescribed to ASD patients are also linked with changes in the gingiva. Dental management 

of autistic patients presents a challenge to the dental practitioner; hence despite the low 

decay rate, there remains unmet dental treatment in these populations.  

Fragile X Syndrome (FXS)  

FXS, an X-linked developmental disorder also known as Martin-Bell syndrome, is the 

most common inherited cause of mental impairment. The defect is an abnormal gene on the 

X chromosome. Males are more commonly affected as they only have one X chromosome. 

FXS has a high risk of familial occurrence in brothers. Physical features may include a long 

and narrow face, large ears, flexible fingers, prominent jaw, flattened nasal bridge, 

hyperextensible joints, flat feet, and mitral valve prolapse. (Amaral, Straioto, Napimoga, & 

Martinez, 2017). Other characteristics include the presence of seizures, mental retardation, 

autism spectrum disorder (for example, poor eye contact, repetitive behaviours, hyperactivity 

disorder) in some children FXS coexists with other disorders like cerebral palsy and Down 

syndrome. (Oakes, Thurman, McDuffie, Bullard, Hagerman & Abbeduto, 2016). There are 

very limited studies on oral manifestations of FXS. Macroglossia, narrow and deep palate, 

mandibular prominence, poor oral hygiene, gingivitis, dental decay, and a higher prevalence 

of malocclusions and crossbites are common oral features of FXS (Sabbagh-Haddad, 
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Haddad, Michel-Crosato & Arita, 2016). A study of 12 – to 25-year-olds FXS population 

showed that the incidence and prevalence of dental caries increased as the child's age 

increased. The study also found that these patients had a decreased salivary flow rate with 

higher levels of visible biofilms and a higher DMFT.  

Due to behavioural and intellectual deficits, most FXS patients are on prescribed 

psychotropic drugs. A positive correlation has been shown between patients who take these 

medications with the prevalence of dental caries and the salivary flow rate (Amaral, Straioto, 

Napimoga, & Martinez, 2017). Mental, behavioural, cognitive, and social deficits are barriers 

to effective dental care, and often these patients require a multi-disciplinary treatment 

approach. The mode of dental treatment depends on the level of developmental delay, 

cognitive ability, and degree of hyperactivity. Children with milder cases can be treated under 

sedation; however, severely affected patients require treatment under general anaesthesia.  

Spina Bifida  

Neural tube defects (NTD) describe malformations that occur within the early phases 

of fetal development, involving the primary structure that will originate from the brain and the 

spinal cord. Spina bifida is a neural tube defect and is caused by incomplete neural tube 

closure during the first month of pregnancy (Garg & Revankar, 2012). It is the second most 

common birth defect worldwide and affects about 1 in every 1000 pregnancies in New 

Zealand. NTDs have a multifactorial aetiology overlapping between genetic predisposition 

and environmental causes. Folic acid taken by the mother during pregnancy is shown to 

reduce the incidence of NTDs. There are two forms of spina bifida, namely Open Spina bifida 

(OSB) and Occult Spina bifida (OSB). Occult spina bifida is not apparent at birth without 

medullar damage, and patients are generally asymptomatic. Open spina bifida is a more 

severe and more common form of malformation characterised by a cyst in the dorsal region.  

A general principle is that the higher the spinal dysmorphism, the more severe the 

neurological and orthopaedic impairment. Some patients present with weakened motor 

function and paralysis below the affected segment of the spinal cord (Queiroz, Saiani, Rossi, 

Gomes-Silva & Nelson-Filho 2009). The symptoms vary depending on the site of the 

interpretation of the spinal cord, from weakness in the lower extremities to various degrees 

of leg paralysis, paraplegia, quadriplegia, scoliosis, bladder sphincter disturbances, 

incontinence of urine and faeces, anaesthesia of the skin, and deformities of the hip, knee, 

foot and leg are seen. (Garg & Revankar, 2012).  
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The majority of Spina bifida patients use a wheel chair. These children are more prone 

to dental caries because of neurological impairment affecting their oral hygiene regime. While 

these people do not have unusual oral health conditions, the use of oral medications can 

cause gingival hyperplasia. Diet is usually rich in fermentable carbohydrates; frequent 

snacking and prolonged usage of sugar-containing medications increase the risk of dental 

decay. In the case of paralysis, the child requires caregiver support which is oftentimes 

delayed due to the child’s other health requirements. (Queiroz, Saiani, Rossi, Gomes-Silva & 

Nelson-Filho 2009).  Latex allergies are also very common in children with Spina bifida; they 

are 500 times more at risk of latex allergies than populations without Spina bifida; therefore, 

proper latex precautions care must be taken at all dental appointments. (Cremer,Hoppe, 

Korsch, Kleine-Diepenbruck & Bläker, 1998).  

2.6: Global Prevalence of DMFT in children with disabilities 

While dental decay is considered a first-world problem, its impact and prevalence are 

speculated to be more pronounced in the special need’s populations. Literature, however, 

provides contradicting evidence of this speculation. A 2013 study conducted in Chennai 

showed that the dental caries rate was significantly higher in handicapped children than non-

handicapped ones. Children with mental retardation had the highest prevalence of caries, 

followed by cerebral palsy and physical handicap (Saravanakumar, Vasanthakumari, & 

Bharathan, 2013). A 2018 study conducted in Western Maharashtra found that females had 

higher DMF scores than males of the same age group and that there were significant 

untreated decayed teeth in these children. Children with mental retardation and Down 

syndrome had higher rates of dental decay and as the severity of mental retardation 

increased, so did the level of the decay rate. The study also found that children with mental 

retardation had very high carious teeth and very few filled teeth indicating that dental 

treatment was almost non-existent to these groups of children (Shivakumar, Patil, Kadashetti, 

& Raje, 2018). A Goa cross-sectional study resonated similar findings whereby 72% of 

children with disabilities had never attended a dental check-up, and 68.6% of these children 

had significant dental decay. This study was solely conducted on children with special care 

needs attending schools across Goa (Gadiyar, Gaunkar, Kamat, Tiwari, & Kumar, 2018).  

Faker and colleagues (2019) demonstrated that Brazilian children with disabilities had 

44.5% of decayed teeth, which was much lower than the mean average rate of decayed teeth 

in developing countries being between 46% and 53%. In contrast, a 2016 study found that 
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12-year-old children with intellectual disabilities had higher DMFT scores than the rest of the 

population group. This score was considerably higher (DMFT = 5.05) than a 2012 study 

(DMFT=1.90) that was conducted in the same region with Intellectually disabled 12-year-old 

children (Alves et al., 2016).   

A recent study conducted in Karachi, Pakistan, depicted that a total of 58.2% of 

intellectually disabled children were cariously affected. An earlier study conducted in 

Rawalpindi, Pakistan had, reported a 48% prevalence of decay rate in intellectually disabled 

children (Jawed, Khan, Kibria, & Ahmad, 2020). Conversely, this study reported that school-

aged children without disabilities in various cities of Pakistan had a much higher prevalence 

of caries rate than the intellectually disabled ones. For instance, a Gadap town (2013) study 

indicated a 71.7% of caries prevalence in the children without disabilities, and the (2015) 

Hyderabad city study showed a 90% caries prevalence in the 6-14-year-old children without 

any disabilities. The authors attribute this difference in the dietary and oral hygiene patterns 

of children without disabilities as having greater access to junk/sugary treats and poor 

brushing techniques.  

           Further to this, a 2016 study that focused on children with intellectual difficulties in 

Cape Town indicated that severity of dental caries, malocclusion, and gingival disease 

increased with age, caries prevalence was found to be 67.5%, with no statistical difference 

between males and females (Roberts, Chetty, Kimmie-Dhansay, Stephen, & Fieggen, 

2016). In contrast, a 2019 and a 2012 study of children with disabilities in Johannesburg 

reported a lower caries prevalence when compared with children without disabilities. This 

low prevalence could be due to the established daily brushing routine for the special school 

(Nqcobo, Ralephenya, Kolisa, Esan, & Yengopal, 2019; Yengopal, Nqcobo, Thekiso, 

Rudolph, & Joosab, 2012).  

2.7: New Zealand prevalence of DMFT in children with disabilities 

Currently, the only New Zealand based study that discussed oral health of children in 

with disabilities was a focus group that was part of a larger oral health project that explored 

the views of Māori parents regarding the oral health issues of their children. The findings 

demonstrated that the parents of disabled children faced barriers of not knowing how the 

dental service will work for them and their children and how their children will be  treated. The 

parents also reported that annual dental check-up was missing from their children’s annual 

screening programs. Apart from this qualitative aspect, no other literature has been published 
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in NZ that demonstrates the oral health /dental caries profiles of children with disabilities 

(Robson, Koopu, Gilmour, Rameka, Stuart, Simmonds & Paine, 2011).   

2.8: Barriers and challenges for children with disabilities 

While there's an increasing body of knowledge that indicates that the technological 

advancements and medicines have improved the life expectancy of children with special 

healthcare needs, such as those with Cerebral palsy, Down syndrome, congenital heart 

disease, or rare life-limiting genetic conditions, these children should have priority access to 

dental care and adequate dental treatment (Howell & Brimble, 2013), studies suggest 

otherwise in fact,  research shows that children with disabilities are more likely to experience 

inequalities when accessing health services (Rajput, Kumar, Puranik, & Sowmya, 2020). 

Some of these barriers include communication difficulties, lack of caregiver motivation, limited 

caregiver education, and lack of knowledge of the healthcare providers about the needs of 

the special needs community (Krishnan, Iyer, & Kumar, 2018). Most dentists indicate that 

they are inadequately trained to treat children with disabilities in their clinics, a view which is 

strongly expressed by dentists and other oral health professionals across different countries 

(Wolff, Waldman, Miliano, & Perlman, 2004). In New Mexico, the willingness of dentists’ to 

treat people with disabilities varied depending on the disability; they were more willing to treat 

patients with epilepsy than those with mental retardation (Kane, Mosca, Zotti, & Schwalberg, 

2008). In a separate study, 60% of dental students expressed that they had little or no 

confidence in treating patients with disabilities, and about 50.8% disclosed that they were 

exposed to very limited clinical training in how to treat patients with neurological disorders 

(Wolff et al., 2004). Waldman and Perlman (2004) stated that most dentists were reluctant to 

treat the disabled population as they required extra time for preventative and restorative 

services.   

In the USA, Medicaid insurance is provided by the federal government for low-income 

earners. Families that use Medicaid insurance reported that they encountered a number of 

barriers when accessing dental care for their children, from difficulty in getting a dentist's 

appointment to transportation difficulties to judgmental attitudes from staff (Kane et al., 2008). 

Another major setback that impacts dental access for these children is fear of dentists, as 

expressed by caregivers. The physical limitations of the underlying medical, neurological, or 

physical conditions could affect their difficulty in accessing the services. For example, children 

who are wheelchair-bound can gain access through disability access in the clinics; most 
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areas do not have such facilities readily available. Children's lack of cooperation is yet another 

barrier to proper service access. According to Linda et al. (2011), 39% of caregivers 

mentioned that limited cooperation at the dental clinic was affecting their dental service 

utilisation. In fact, Krishna, Iyer &Kumar (2018) mention that only 7% of the caregivers in their 

study reported that their children with disabilities remained cooperative during the dental visit.  

Moreover, a recent Karachi study indicated that the DMF levels of children with 

disabilities were significantly lower where their mothers were more educated (Jawed et al., 

2020). This finding was synonymous with a 2005 study that showed that there was a strong 

association between education level and the prevalence of caries rate (Petersen, 2005). A 

2004 study conducted in the USA also resonated similar findings that children with special 

care needs whose mothers had less than high school education faced twice the odds of 

having unmet dental needs (Mayer, Cockrell Skinner, & Slifkin, 2004).  

Additionally, children with special healthcare needs are more likely to have unmet 

dental needs than children without disabilities. Unmet medical needs are a strong predictor 

of unmet dental needs. Literature states that families that access one form of care are more 

likely to access all forms of healthcare. Poverty-stricken families were more likely to report 

unmet oral health needs as opposed to non-poor families. Several studies in the literature 

have aimed to identify the prevalence of caries in relation to the socio-economic status, for 

instance (Carta et al., 2014; Congiu, Campus, & Lugliè, 2014) indicate that there’s a directly 

proportional relationship between the prevalence of dental decay and parents' employment 

status. The findings are consistent with the work of (Costacurta, Epis, & Docimo, 2020), which 

shows that 12-year-old children living in the utmost poverty have the highest DMFTs.  

Further to this, a study of 12-year-olds in Eritrea showed a DMFT score of 2.5, with 

the decay component being 98.3%, indicating that there was significant underutilization of 

dental services along with unhealthy dietary habits limited dental education, and poor oral 

hygiene practices. The study also highlighted the presence of suboptimal water fluoridation 

levels in the country and a 1:  303,185 dentists to population ratio, most developing countries 

have a 1:150,000 ratio of the same, and about 69% of the population studied had never 

attended a dental appointment (Andegiorgish et al., 2017). 

Also, parental perception of dental care can be strongly understated, especially if 

parents are unaware of their child's need for oral health care. The caregivers' perceptions 

about children's oral health status and oral health-related quality of life (OHRQoL) influence 
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their oral health-care-seeking behaviour and motivate them to access oral health 

services (Nqcobo et al., 2019).  

2.9: Rationale for the current study  

One of the few NZ studies conducted on people with disabilities for the MOH in 2011 

identified that Māori had a higher rate of disability than non-Māori and concluded that one of 

the key areas for future research should be based on establishing the extent of dental 

diseases experienced by them (Robson et al., 2011). While there are numerous international 

studies that demonstrate the prevalence of dental caries in children with disabling conditions. 

There are no studies in NZ that discuss the same. The international data gives a contradicting 

view of the decay rate of children with disabilities. Some studies indicate that the caries 

prevalence is higher than children with no disabilities, while others show that the opposite is 

true. Contradictory findings are also evident when seeking a gender prediction. Some studies 

depict that boys have a higher decay rate; others argue that both sexes are affected equally. 

Ethnicity-specific studies have been conducted overseas and resonate that indigenous, 

refugee and immigrant populations are negatively overrepresented in all health-related 

statistics; dental caries prevalence is no different.  

As noted previously, New Zealand children without disabilities who are of Māori or 

Pacifica descent show disproportionally higher DMFT/dmft rates than their other 

counterparts. A 2016 study showed that despite the fluoride access in water, Māori 5-year-

old children had a higher mean DMFT than non-Māori children. The statistics resonate with 

a similar theme for the DMFT rate of year eight children (Schluter & Lee, 2016a). 

International studies may not generalise to the NZ context; this is because the NZ 

health care system, especially oral health service, is different and unique to NZ. The 

population size, the ethnic diversity and influences that affect oral care separate NZ from the 

rest of the world. Therefore, NZ requires local studies that will bridge this literature gap; hence 

the purpose of the current study is to create a characteristics profile of the dmft/DMFT rates 

of children with disabilities in the wider Auckland region. The proposed study is novel in its 

way as it will be the first NZ study to address the issue of disability and oral health in children. 

The findings of this study will provide a platform to build future research into improving the 

oral health outcomes of this vulnerable group. 
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CHAPTER 3: METHODS 

The aim of the study is to 1) create a characteristics dental profile of children with 

disabilities enrolled within a community dental service in differing communities in Auckland; 

2) examine DMFT rates in children with disabilities, including difference among age, 

ethnicities, specific disabilities, and gender; and 3) explore stakeholders’ view on addressing 

DMFT in children with disabilities.  

The chapter begins with a detailed account of the policies and processes of Auckland 

Regional Dental Service (ARDS) and how they collect and save information. This information 

provides an understanding of the rationale governing the dental management of children in 

the dental service. The methods used to address the aims will then be described.  

3.1: Auckland Regional Dental Service 

In New Zealand, publicly funded oral health services are available to eligible children 

up to 18 years of age. In the Auckland region, the Auckland Regional Dental Service (ARDS), 

a subset of Te Whatu Ora-Health New Zealand, is the regional dental service provider for 

children. Currently, there are 291,651 children enrolled in the dental service. All enrolled 

children are allocated a particular team based on their current school status, physical 

address, and/ or parental preference of which clinic they prefer their child to be seen at.  

Enrolling and consenting to dental service  

Children are enrolled in the dental service from birth. Collaborative relationships with 

Plunket nurses, antenatal services, preschools, and medical centers help ensure that parents 

enroll their children in the free dental service as early as possible. Consent procedures are 

in place to ensure that parents are fully informed. Enduring consent (EC) is completed by 

parents so dental service providers can provide dental examinations, intraoral dental 

radiographs, fissure sealants, professional fluoride and scaling or cleaning on children. A 

clinic profile is created onto the electronic database (Titanium) using the information provided 

in the consent form. These are then scanned and loaded onto the document section of the 

child's dental profile on the database. Only one enduring consent is required for the duration 

of the child's enrolment in the dental service. The consent status is reviewed at each dental 

appointment, and the parent/caregiver is allowed to change it if they wish to do so. There are 

options to choose between a full consent which entails (examinations, dental radiographs, 

fluoride applications, fissure sealants, and scaling) or partial consent, where the parent or 
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guardian can choose to withdraw consent for any of the procedures. In some cases, the 

parent /guardian may decide to get the child examined and treated at a private dentist's clinic 

and would completely withdraw their consent. In any case, the consent status is recorded in 

the child's dental profile. Once consent is withdrawn the child’s records are inactivated and 

stays dormant in the database unless reactivated. 

Treatment consent is obtained from parents for specific dental procedures (e.g., 

extraction of baby teeth, administration of local anesthetic, restoration in a baby or permanent 

teeth, a pulpotomy (partial pulp treatment), and placement of stainless-steel crowns) No 

dental treatment is provided by the dental service without evidence of verbal or written 

consent. The details of the consent process are then documented on the child's dental 

treatment chart, and the forms are scanned and loaded onto the titanium database.  

Risk assessment 

After enrolment into the dental service, children are provided with their first dental 

appointment around the age of one; a complete mouth examination is usually attempted at 

this visit, and fluoride is applied to the child's existing dentition. Fluoride application is a 

mandatory prescription for all children and is applied on teeth of high-risk children at least 

two times a year. At the age of four, which coincides with the "Before School Check-up" 

radiographs are recommended as baseline diagnosis at the examination appointment. The 

findings from the radiograph and the clinical findings are recorded on the child's chart, and 

the DMFT/dmft scores are then updated on the database. 

A risk assessment is completed at every dental appointment based on clinical findings, 

demographics, family and social history, medical conditions, presence of decay, and special 

needs. The risk assessment determines a child's risk status (high, medium, or low). A high-

risk child would have the presence of two or more new dental caries lesions, has a family 

history of dental caries, poor dental attendance rate, and/or medical conditions that 

compromise their overall dental health. The current Ministry of Health (MoH) and ARDS policy 

indicate that all Pacifica and Māori preschool-aged children are placed in a high-risk category 

despite their risk status. 

Intervals for Check-ups  

The Interval of a check-up is based on the child's risk. A high-risk child is placed on a 

6-month recall interval. A medium risk child is placed on a 12-month recall interval and a low-
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risk child on an 18-month recall interval. Parents and caregivers are urged to consider 

contacting the dental clinic to book an appointment around the time of the child's due date. 

Most dental clinics have a 2–3-week waitlist and parents are advised to consider this when 

booking an appointment. The dental service has its tracking system whereby they contact the 

families to book appointments for their children. Appointment letters are either printed and 

mailed to the family address or emailed to them as a reminder for the time and date of the 

appointment. A standard text message is also generated to the mobile device of the primary 

caregiver a week and 2 days before the designated appointment. On the day of the 

appointment, the family is also phoned to confirm the appointment. In cases where a 

parent/guardian does not answer the phone, a text message is sent to their phone via a 

"dialog’’ or email system. All forms of attempted communication are then recorded on the 

child’s file in the “notes” section which also includes the time and date of the communication 

and the code of the employee attempting this communication.  

In instances where a child is due or overdue for their check-up and the dental staff are 

unable to communicate with the parent/guardian of the child, they check the siblings’ files to 

see if they have any other active numbers. Email is also used as a platform to contact families. 

The school is also contacted to check for any updated contact numbers. When all forms of 

attempted communication fail, the child's details, including their date of birth, full name, and 

National Health Index (NHI) number, are submitted to the Centralized Booking Team (CBT) 

using the electronic referral system. The process of contacting families to book an 

appointment in order to complete children's treatment is called a supportive treatment 

pathway.  

3.2: Characteristics of the data source 

Children with any medical conditions, including disabilities, are considered at a higher 

risk of developing dental problems and are placed onto a 6-month recall. Any contact with 

the child at the dental appointment is recorded on their dental records. In case of an 

inconclusive examination, the clinician indicates this in the clinical notes and justification of 

their risk assessment. In these cases, the DMFT/dmft stats are updated but get recorded as 

0(meaning the child has no decay, fillings, or missing teeth/ or is caries free) since the clinician 

could not examine teeth /take x rays, and diagnose decay as needed. In cases where there 

is suspected presence of decay or pathology or gingival conditions, the child is referred to be 

treated under General Anesthesia (GA) at Greenlane hospital, on some occasions where the 
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child can be treated in the dental clinic setting, they are referred to be treated by the 

community dentists. 

Treatment records 

All dental treatment records are stored electronically and include information on the 

child's medical history, personal details such as full name, date of birth, NHI, full residential 

address, contact details of parent (name, phone numbers, email address), geographical 

location, fluoride/non-fluoride area and all the treatments applied to them throughout their 

enrolment history. It should be noted that the treatment record does not specify whether a 

child has disabilities or not. Children with disabilities can only be identified through the 

specialist’s schools (high needs) they attend.  

3.3: Part 1: Study design - Quantitative 

A retrospective audit design was used to examine the oral health characteristics of 

children with disabilities between the age of 5-13 years in the wider Auckland area. The 

Auckland Health Research Ethics Committee (AHREC) (ref AH21650) approved the study. 

Locality approval was obtained from Waitemata District Health Boards Research and 

Knowledge center. The data extracted as part of the study are discussed below. 

Oral health information was obtained from the titanium database of ARDS.  Data of 

children with disabilities enrolled in the electronic database of ARDS aged 5 to 13 was 

extracted and analyzed. The rationale for using data on children aged five and up was that 

children start school at age 5 and have established medical records with the schools and the 

dental service. The database contains information on course of visits, DMFT/dmft scores, 

fluoridation status of individual children’s homes and schools, date of birth and demographic 

variables such as gender, age, ethnicity, school decile and domicile.  

As noted above, treatment record does not specify whether a child has disabilities or 

not. The following steps were taken to identify children with disabilities in the treatment record. 

A list of Auckland specialists’ schools was found on the Ministry of Education website. All the 

specialist schools’ website was accessed, and information about which mainstream school 

houses the satellite units for these specialists' schools were located. A list of children between 

the ages of 5 and 13 attending the specialist’s schools and the satellite units was then 

extracted from the electronic database using their NHI numbers. A formal request was made 
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to the information analyst of Te Whatu Ora – Health New Zealand based in Waitemata region, 

and the following data were extracted.  

Variables 

The dependent variable was the dental caries rate measured by DMFT/dmft index 

from the titanium database. We also obtained information from the dataset on the number of 

visits attended and number of appointments planned but not kept, as well as the caries risk 

status. The caries risk status is categorized as either low, medium, or high risk and signifies 

the amount of dental care required by the child.  

Demographic variables including ethnicity (assigned using the prioritization method 

defined by the MOH for those with multiple ethnicity), gender, age, and school decile was 

also extracted. Although the age group selected for the study was between the ages of 5 and 

13, some 14-year-olds were also included in the sample. (This could be due the time lapse 

between the identification of these children and the data extraction as some 13-year-olds 

would have turned 14 by then). In this study, the school decile was used to measure the 

socio-economic status and were grouped as follows: Low (deciles 1-3), Medium (deciles 4-

6), and High (deciles 7-9+). Data for domicile and street address of the children was extracted 

from the database, but they could not be used due to multiple errors in the data. 

Other variables included medical conditions; dental facility that the child is enrolled at 

(clinic is the fixed dental facility and TDU is the Transportable Dental Unit that moves around 

schools based on their movement schedule); length of enrolment, whether dental radiographs 

were taken or not (Images Taken). (Early and hidden decay is diagnosed better with 

radiographs rather than with normal examination therefore it plays an important role in 

determining the DMFT/dmft status of children); number of referrals made to the hospital for 

treatment under General Anesthesia (GA) - only done when children have significant 

behavioral /coping challenges that impact the dental treatment in the dental clinic while having 

multiple dental problems (decay, teeth requiring extraction, significant pain, and infection); 

and number of GA appointments attended.  

Data Analysis 

R version 4.0.3 and R studio was used for quantitative data analysis. The assumptions 

for the analysis, homogeneity, and normality of residuals, was tested with the R-package 

DHARMa. The R-package used for the regressions was lmerTest. A two-sided level for 
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statistical significance was set at 0.05 for all analyses. A descriptive analysis was done to 

present the demographic characteristics of the participants by age, gender, ethnicity, school 

decile, length of enrolment (at the dental clinic), caries risk status, images taken (dental 

radiographs), Hub or TDU (clinic location), and Any Problem (this is a culmination of all 

medical conditions). 

Generalized linear model using Poisson distribution and the logarithm as the link 

function was used to assess for association of DMFT/dmft scores across all independent 

variables and the dependent categorical variable caries risk status. A generalized linear 

model using a binomial distribution and logistic regression was used to assess the 

relationship between the all the demographic variables (except caries risk status) (these 

included medical conditions, gender, ethnicity, length of enrolment at the dental clinic, age of 

the children, images taken (or not), school decile) and association with their attendance for 

the dental appointment (visits attended) or (appointments not kept). The same test was also 

used to assess the association of GA appointments with all other independent variables. 

Finally, linear regression model was used to assess the association or the impact that medical 

conditions, gender, ethnicity, age of the children, radiographs (images) taken (or not), school 

decile, length of enrolment, appointments not kept, and appointments attended had on caries 

risk status. 

3.4: Missing and Incomplete data 

Sample sizes  

The final sample size is presented in chapter 4 of this report, while the total sample 

size was 1017, The DMFT/dmft indices were only found in 990 of these participates, the 

remaining 27 participants did not have any DMFT /dmft record, the reason for this difference 

could be either these 27 children were not examined at the time of the data collection or there 

were either systems or operator errors which failed to record the DMFT indices. This missing 

data was compensated by restricting the DMFT/dmft analysis to the complete dataset of 990. 

All other analysis that did not use DMFT indices used 1017 as their sample size. 

Domicile as a means of Socio-Economic Status  

This data was incomplete and inconsistent across the sample and therefore was 

eliminated from the study completely. Instead, the school decile was used as an indicator for 

socio economic status.  
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Incomplete information regarding the GA appointments. 

  Due to the retrospective nature of the data collection, there was a lot of missing 

information and inconsistency in the GA appointment data. There was no means of identifying 

whether the appointments attended information was for both consultation appointments and 

procedures under GA or just the consultation appointment.  

Recall date or due date  

Recall date is generated by the titanium software at the prompting of the operator. It 

is based on the risk assessment and can be altered at any time. The recall date indicates 

when the child is due for the next appointment. This data was important to the study in that it 

could have helped identify the dental service utilization issues and how effective the service 

was in seeing these children closer to their recall/due date. This data set however was 

incomplete and inconsistent and could not be used for analysis and thus was eliminated from 

the study. The reason for this missing and incomplete information could be due to the way 

this data was recorded and how often it was updated. The missing recall dates could either 

be from reactivation of children into the database after they either exited the service or were 

inactivated by the dental service (children are made inactive in the dental service when they 

move out of service coverage area e.g., move out of Auckland, or their families withdraw 

consent, or are ineligible for treatment due residency status or they have been referred out 

to the adolescent care among others). Children identified as having disabilities have a “safety 

net’ system in the dental service where they are not referred out to adolescent care once they 

turn 13 years of age. However due to inconsistency in the identification process most of these 

children get referred out of the dental service and their records are inactivated.  

3.5: Part 2: Qualitative Design – Stakeholder Interviews 

Data for the qualitative aspect of this research project was sourced through in-depth 

interviews of stakeholders currently employed in ARDS. Purposive sampling was used. 

Individuals that were currently working in ARDS (including frontline workers – who have 

contact with children with disabilities and senior leaders/clinical managers), aged 18 years 

and above, able to read and speak English, able to give consent were eligible for the study. 

Participants were recruited by requesting their participation through a formal email. Interested 

participants who met the eligible criteria were sent a participant information sheet and consent 

form. Once consent was obtained, the participant was invited to a one-hour interview at a 
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convenient location for the participant or through an online platform (Zoom). A semi-

structured interview guide was used to explore issues around needs, challenges, barriers, 

and recommendations for children with disabilities and caries experience. A $50 supermarket 

voucher was given as a token of appreciation to the participants for taking part in the interview 

process.  

Five stakeholder interviews were conducted. We purposely sampled a range of 

stakeholders employed by the ARDS with various roles. These included Dental/Oral Health 

Therapists who are NZ registered to provide dental treatment to children up to 18 years of 

age ; Community Dentist; who is also NZ registered and can practice in the scope of general 

dental practice without any age limit; Clinical Director is a New Zealand registered dentist 

who provides strategic direction to support the development of optimal oral health services. 

Their role also includes leading the development of clinical standards of practice and 

professional conduct within the Auckland Regional Dental Service; Service Delivery Manager 

develops and coordinates standardized processes to ensure high quality oral health services 

are delivered to the population serviced by the organization; and the Professional Clinical 

Leader provides visionary leadership in relation to professional and clinical practice that 

entails to dental and oral health therapy. 

Data analysis 

Semi structured interviews were audio-recorded during the interview process, and they 

were transcribed using thematic analysis to draw out important themes. A general inductive 

approach to analysis was used to analyze findings from the interviews. The initial stage of 

data analysis included the audio-recordings being transcribed verbatim and the transcripts 

were subsequently audited for the quality of transcription. This was achieved by having the 

researcher listening to the audio-recordings whilst reading the transcriptions. During this 

procedure, a code was attached to each response to anonymously identify the participant 

responsible. The transcripts were then read a number of times so that the researcher became 

immersed in the data. Analysis of the data involved the researcher searching the data for 

similar patterns, concepts, and themes (Thomas, 2006). Segments of text were coded for 

similarities and organized into categories. The coded segments were placed collectively 

under categories to enable data to be managed more easily and to be analyzed as aggregate 

data. The categories form the basis for identification of emerging themes (Castleberry & 

Nolen, 2018; Thomas, 2006). 
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3.6: Privacy of Data 

The extracted data was only used for the purpose of this study, participant details were 

not identified on the data-recording template. All data was assigned a number to de-identify 

the extracted information. 

3.7: Data storage 

Quantitative data was extracted onto an excel format and stored securely on a 

password-protected computer which could only be accessed by the primary investigator. 

Qualitative data was uploaded as media files and was stored in the same manner. Since all 

data was de-identified, there was no risk to any information being compromised. 

3.8: Researcher bias 

The student researcher is a registered dental therapist and Auckland Regional Dental 

Service employee. However, since the data collection is retrospective in nature, the conflict 

is considered minimal and would not impact on the outcome of the findings of this research. 

The student researcher acknowledges that her role as a practicing dental therapist and 

knowledge of this field may lead to researcher biases when conducting the qualitative 

research. This is minimized by informal member checking, whereby during the interview, the 

researcher checks with the participants that the interpretation is representative of their beliefs.  
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CHAPTER 4: RESULTS 

4.1: Part A: Quantitative Results  

A total of 291,651 children were enrolled in Auckland Regional Dental service as of 

29th January 2021. Of these 1017 children met the inclusion criteria and were found to be 

enrolled in the high needs specialist schools in Auckland that were classed as having 

disabilities. Table 1 shows the distribution of sample sizes with respect to the demographic 

variables used in this study. The mean age of the sample was 9.25 yrs. (SD ±2.45) and 

ranged from 5 to 14 years of age. More than half (69.5%) were identified as male. Majority of 

the participants were Pacific (26.5%) followed by Asian (22.1%), Māori (21.5%), NZ European 

(20.6%) and Other (9.2%). 17.6% of the sample were enrolled in high decile schools followed 

by 45.3% in median school decile, 36.6% were enrolled in low decile schools and 0.5% 

reported as missing. 

Majority (67.4%) of the participants were categorised as high risk in terms of Caries 

Risk Status, 28.8% at medium risk, less than 1% at low-risk status and 2.8% were 

unspecified. The length of enrolment into the service ranged from 0 to13 years with the mean 

length of enrolment to be 6.19 years (SD±2.9). Majority (69.5%) of the participants had 

Images Taken (Radiographs). Majority (88.0%) of the participants attend a Hub (a fixed dental 

facility) and 11.9% attended a TDU (a transportable dental unit that moves from school to 

school). Due to incomplete and missing data on medical conditions, we were not able to 

categorise medical conditions. Instead, participants were grouped as those with medical 

conditions compared to those with no medical conditions. A large proportion (91.2%) of the 

participants reported having a medical condition.  

The total sample size is 1017 and is used for all the analysis except for the DMF indices 

as there were missing values in DMF indices dataset (N=990). Hence all analysis using DMF 

indices have only used 990 as the total sample size. 
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 Table 1: Demographics characteristics of the study population 

VARIABLES N % 

AGE (IN YEARS)   
5-7 307 30.2 

 
 

7-8 137 13.5 
8-10 212 20.8 
10-12 224 22 
12-14 136 13.4 
GENDER   
MALE 707 69.5 
FEMALE 310 30.5 
ETHNICITY   
NZ EUROPEAN 209 20.6 
MĀORI 219 21.5 
PACIFIC 270 26.5 
ASIAN 225 22.1 
OTHER 94 9.2 
SCHOOL DECILE   
LOW 373 36.6 
MEDIUM 461 45.3 
HIGH 179 17.6 
MISSING 5   0.5 
LENGTH OF 
ENROLMENT (IN 
YEARS) 

  

UNDER 3 163 16.0 
3-6 378 37.2 
6-9 331 32.5 
9-13 145 14.3 
CARIES RISK STATUS   
LOW  10  1 
MEDIUM 290 28.8 
HIGH 689 67.6 
NOT SPECIFIED 28 28 
IMAGES TAKEN 
(RADIOGRAPHS) 

  

YES 706 69.5 
NO 307 30.2 
MISSING 4  0.3 
CLINIC LOCATION   
HUB 895 88 
TDU 121 11.9 
MISSING 1  0.1 
MEDICAL CONDITION   
YES 927 91.2 
NO 90  8.8 
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4.1.1: Sociodemographic factors and DMF prevalence 

Age 

We found significant association with age and DMF (overall DMF indices – all decayed 

missing filled teeth), dmf (decayed missing filled primary teeth), DMFS indices (Decayed 

Missing Filled Surfaces of all teeth) and mixed DMFS (mixed dentition surfaces). Those 

between the age of 5 to 7 years had significantly higher overall DMF indices (P<0.01), dmf 

(P<0.01), DMFS indices (P<0.00) and mixed DMFS (P<0.00) compared with other age 

groups. A significant association was observed for those between the age of 7-8 on DMF 

(P<0.001) and DMFS (P<.001). A significant association was observed for those between the 

age of 8-10 on DMF (P<.001). No significant difference was observed for those identified 

between ages of 10-12 across any DMF indices. The age category of 12-14 appeared very 

highly significant with the ddmfs (decayed missed filled surfaces of primary teeth) and with 

mixed DMFS (decayed mixed filled teeth surfaces mixed dentition) (P<0.00). 

Gender 

There was no significant difference between males and females with the overall DMF 

indices and the dmf indices, but significant difference was observed on the dmfs and mixed 

DMFS with females reporting higher scores (P<0.00). 

School decile 

There were no significant differences observed in the school decile and the overall 

DMF indices or with the dmf indices. Low and median school deciles were very significant 

with the DMFS indices (P<0.001) and (P≤ 0.01) respectively. The median decile was also 

found significant with dmfs (P<0.01) and mixed DMFS (P< 0.001). 
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Ethnicity 

Table 2 shows the association of Ethnicity group with DMF (overall DMF) and dmf. 

ETHNICITY DMF  N P-VALUE DMF N P-VALUE 

NZ EUROPEAN 1.91 202 1 1.91 202 1 

MĀORI  2.22 217 0.6637 2.22 217 ≤0.01 

ASIAN 1.35 217 ≤0.01 1.35 217 <0.00 

PACIFIC 1.94 262 ≤0.01 1.94 262 0.0847 

OTHER 2.18 92 0.8611 2.18 92 0.280 

 

Those identified as of Asian ethnicity showed significant difference to other ethnicities 

across DMF (P≤0.01) dmf, (P<0.00) DMFS (P<0.00) and mixed DMF (P<0.00) indices. Those 

identified as Māori ethnicity was significant in ddmf and mixed DMF indices (P≤0.01), but not 

on the overall DMF. Those identified as Pacific ethnicity was significant in the overall DMF 

(P≤0.01). No significant observation was found for those identified as NZ European and 

Others.  

Medical Condition 

No significant difference was observed on the overall DMF indices and the dmf of 

primary teeth for those with or without medical conditions. However, significant differences 

were found with DMFS, dmfs and mixed DMFS (P<0.01). Those that had a medical condition 

were more likely to report higher scores.  

4.1.2: Other Characteristics 

The other variables tested that were found to be significant across the overall DMF 

indices was the clinic location (hub or TDU) where TDU was significantly different from hub 

(P≤0.01) and length of enrolment categories of (6-9) and (9-13) (P<0.01) which were 

significantly different from the lower length of enrolment categories.  

Not surprisingly, those classified in the high risk in caries risk status were much more 

likely to report higher DMF scores (P<0.00) than those in medium and low risk. High risk in 

caries risk status was also found have significantly higher ddmf (P<0.00) than medium and 

low risk groups.  Those that had images taken (radiographs taken) were more likely to report 

higher DMF scores than those without (P≤ 0.00). 
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Table 3 shows the appointment attendance rate in percentage (%) for both presence and 

absence of any medical conditions.  

VARIABLE N APPOINTMENT 
ATTENDED % 

MEDICAL CONDITION   
YES 927 56.3 
NO 90 42.3 

 

          The associations between appointments kept and the various medical conditions was 

tested and there was a trend observed with some medical conditions like physical disability, 

vision and intellectual disability showing that they were less likely to attend dental 

appointments, these conditions had very few observations (N <10) and therefore not reported 

in the main findings. Children with medical conditions showed a higher appointment 

attendance rate, then those without any medical conditions. The percentage of attendance 

rate was 56.3% and 42.3% respectively. 

General Anaesthetic (GA) Appts kept versus GA appt not kept and the demographic 

Variables 

         The GA appts kept versus GA appts not kept were tested for significance against all the 

demographic variables of age, ethnicity group, gender, school decile, length of enrolment and 

caries risk status, but there were no significant differences observed. 

Caries Risk status, medical conditions, and demographic Variables  

         Caries risk status categories of high, medium, and low risk were tested against 

demographic variables. Significant differences were found across location of the clinic (hub 

or TDU) (P≤0.01) and images taken (Radiographs) (P<0.00) with other demographic 

variables. It must be noted that both images taken, and hub or TDU were found significant 

across all categories of caries risk status (High, Medium, and Low). 
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4.2: Part B: Qualitative Results 

Results from Interviews  

In total five interviews were conducted online in February and March of 2022. The 

participants were all registered oral health practitioners with the Dental Council of New 

Zealand (DCNZ). All were employed by WDHB (now Te Whatu-Ora Health New Zealand) at 

the time of the interviews. Two of the participants self-identified as registered dentists (1 male 

and 1 female), two participants self-identified as dental therapists, (both were females) and 

the remaining participant self-identified as an oral health therapist (male). 3 participants were 

currently employed in management roles and 2 as front-line (clinical) workers. 1 participant 

was actively involved in both management and frontline roles. Years of experience in the 

dental service area ranged from 7 to 30 years.  

Table 4: Themes and corresponding sub-themes are presented.  

Themes  Subthemes  

Recording Medical and DMF  •      Parents' disclosure of their medical history 

•      DMF recording 

Service Access and Service 

delivery 

• Structure of the service 

• Lack of resources 

• Lack of policy/pathway to guide   

management of children with disabilities 

• Lack of connection with other services 

• Availability of service provisions 

Inequalities • Not prioritized enough 

• Not appropriate identifying /referral process 

Perceived challenges and 
barriers to engaging with 
special needs children  

• Impact of covid 

• Challenges of children with disabilities 

• Lack of parental engagement 

• Staff confidence and staff passion 

 

Recommendation  • Workforce development 

• Prioritize children with disabilities 
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• Improve relationships with parents/support 

people/community 

• Continuity of care and disability specific oral 

health service 

 

4.2.1: Recording medical history and DMFT 

Questions were specifically asked about recording medical history and oral health of 

children with disabilities on the current database.  

Parents’ disclosure of medical history 

Participants noted that sometimes parents do not disclose their child’s disability 

condition and therefore the information is not recorded in the system.  

“So, this is the medical history form ... a lot of parents don't use it to disclose that their child 

is special needs, so we don’t know …. Some parents even refuse to disclose it. Because I 

have access rights to check the clinical portal, I look for clinical letters to see if the child’s 

attending a clinician for a reason that would make them special needs, but I won’t disclose 

on titanium because it's not being disclosed by the parent" (Participant 1). 

One participant also commented that it should be necessary to have the medical conditions 

cross-checked with information stored in the clinical portal to provide a more accurate medical 

record of the child.  

“Medical conditions are disclosed by family, crossed with GP and if kids already been to the 

hospital, they'll have notes in the clinical portal that clinician can access” (Participant 4). 

Participants were also concerned that the way medical histories were recorded was not 

consistent, leading to insufficient information.  

“Many people don’t write it under medical notes… I have seen people write in notes section 

…. the information can easily get lost …. it’s difficult to list all medical conditions on titanium 

for easy access but making staff aware that everyone needs to record it in a certain place.” 

(Participant 5) 

 

DMFT record 
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Participants were informed briefly about the quantitative findings from this study. All 

participants felt that the percentage of the "0 DMFT” value recorded was not a true 

representation of the oral health status of children with disability.  

“I don’t have any explanation it does surprise me that percentage is 0 DMFT……Some of 

these children may be enrolled but we don’t see them. My general feeling is children often 

have good teeth but whether it’s because we’re not getting a good look or we not taking x-

rays” (Participant 2). 

Participants noted several reasons that might have contributed to the inaccuracy of the 

record. This included not having a robust system to record the DMFT score, the challenges 

associated with examining children with disabilities for an accurate record, and also the risk 

of written records not being entered into the system.  

“I don’t think we have a robust enough system to record DMFT …I don’t think the staff is 

aware that you need to physically record it... I think some people think it happens 

automatically on your chart. …and if you can’t radiograph on special needs kids you don’t 

actually know the DMFT there could be lots of interproximal decay so no I think it will 

always be underreported.” (Participant 1). 

“I speak for myself some of the examinations are done in very trying conditions….so 

sometimes I would actually write on my clinical findings and not base charting ….so yes, the 

base charting is not updated. That’s why it’s coming to zero it’s not showing anything ...if 

you can’t do a proper examination, you don’t know what problems you have. You see decay 

on 2 teeth as this child won’t allow anything else but a mirror in his mouth but in actual fact, 

they may have 10 “holes”, so it does not give a true representation of what’s happening in 

the mouth” (Participant 3). 

“I think the reason for zero DMFT is because when examination happens you are not given 

a computer so it’s done on paper and if the information is not recorded properly and 

transcribed onto the computer there could be an error” (Participant 4). 

 

 

 

4.2.2: Service access and service delivery 
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All participants spoke about the current dental services including its access and 

delivery. This included the structure and availability of the service; the lack of resources; lack 

of connection with other services and the lack of policy and pathway to guide the 

management of special needs children.  

Structure and availability of the service  

Participants noted that while there are services available children with disabilities, 

there is no set structure of the way the service is organized. Importantly, participants felt that 

the structure wasn't designed in collaboration with front-line workers or end-users to meet the 

needs of end-users.  

“The structure is the issue, how’s its structured to get the services to them (special needs 

children) … everything is sort of designed by team leaders for the community we are 

representing”. (Participant 4) 

“We have a higher population in Auckland, we should have better access and pathway for 

these children to be seen, but we want to see them but it’s not happening… it's also a very 

long waitlist to be seen.” (Participant 3) 

Lack of resources  

All the stakeholders mentioned that the lack of proper resources and equipment was 

a significant barrier to serving special needs children. Participants noted that children with 

disabilities are often seen at the school site which is not tailored to meet their needs. For 

example, one participant spoke about the design of the mobile van unit: 

“Mobile units are on-site, some of them are difficult (for the special needs children) to get 

through the door, they’re very space-limited …. there’s no wheelchair access”  

(Participant 5). 

This was echoed by other participants: 

“We don’t have special needs friendly environment to welcome them, that is why I 

sometimes do check-ups in the car park because they won't even approach the scary-

looking building. Facilities aren’t designed for children with physical disabilities. wheelchair 

access is very challenging and causes embarrassment with parents trying to do a 20-point 

turn in corridors. We don’t have easy transfer mechanisms to move them into dental chairs 
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without the parent having to lift them which is not always possible for larger children" 

(Participant 1). 

“We basically have to break your back and do anything and everything around that 

particular patient to have a look. When the examination happens, we are not given a 

computer…when we go out to them, we are not able to do everything. We don’t have 

proper light to diagnose dental decay” (Participant 4). 

All participants agree that due to the lack of resources, children with disabilities have to fit in 

with the current model of care and service delivery rather than have access to services that 

are tailored to meet their needs. 

Lack of connection with other services  

Participants also saw disjointed services for children with disabilities. There was a lack 

of coordination between services and the system.   

“I suppose there is a lack of connection with other services and that provides a barrier. I 

suppose you can include education, occupational therapy, and physiotherapy; you know 

working with these children, we need interaction with them… they may see sometimes and 

have no idea how to refer to us …” (Participant 2). 

“I suppose there should be more information out there for families about who to contact” 

(Participant 3). 

Better working relationships with these schools that we go in, better relationships with the 

public health nurse to facilitate appointments for these families who get a total overload of 

appointments" (Participant1). 

Lack of policy and pathway  

Participants felt that apart from the lack of resources, the bigger challenge was the 

lack of policy for children with disabilities.  

“There doesn't seem to be specific policies around for working with special needs children. 

Children with Autism, it’s an open clinic there are so many distractions. These children are 

just with everyone else, there are no criteria that sets them apart from everyone else. Yet 

they face barriers and challenges. We do not have a vision for children with special needs. 

It is more the process that needs to change. “(Participant 2) 
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“We don’t have good enough processes to identify special needs children. What I have 

observed over the years is that special needs children get discharged and referred to a 

mobile service in a mainstream high school that they don’t attend, so these children get 

completely lost in the system because we failed the child by not referring them appropriately 

to a local dentist who could manage them or by keeping them in ours.” (Participant 1) 

“There needs to be a lot of improvement in regards to children being seen,  not only in 

Auckland but all around New Zealand, there is no definite pathway, there is no set pathway 

or good policy of who sees them, when they see and how they get treated if they can’t be 

treated in the clinic, what is the referral process for them to be treated at a hospital and 

have treatment of the GA.” (Participant 3) 

4.2.3: Inequalities 

Another overarching theme that emerged from the interviews was inequalities. These 

included children with disabilities not being prioritized and lack of appropriate 

identifying/referral process. 

Not being prioritized  

The consensus among participants was that children with disabilities are “lost” in the 

system and that they are left behind or missed.  

"We don't prioritize them enough. So, we put them on a 6-month recall but it's not absolute 

that we will see them" (Participant 1). 

"So, we need to prioritize these kids, you know, simple as that. And I understand that we 

have a priority list. But special needs needs to have its own priority list is what I'm saying is 

that it needs to stand alone from the rest. And is there special needs waitlist? I don't think 

there is one …that is completely separate ...so what needs to happen is we need to have a 

separate waitlist for these guys because they are a priority group and have them constantly 

monitored and making sure that they are constantly seen." (Participant 4) 

Participants also agreed that the only time we prioritize them is when parents call up for an 

appointment:  

"6-month recall is a way of giving them priority appointment, but it doesn't happen…. a mom 

with a special needs kid rings up for an appointment (then) I believe we prioritize them." 

(Participant 1) 
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Lack of appropriate identifying/referral process  

Participants noted that part of the reason for inequalities was the lack of appropriate 

identifying and referral process children with disabilities to oral health services.   

“Majority of our special needs sit in the 6 months category ……. but there’s no I guess 

reporting cursor or step that I know of that specifically defines special needs ……. there is 

no specific identifier for them” (Participant 5). 

Special needs aren’t necessarily a medical condition, it's almost a social condition it's a 

medical condition if you have got a disability like blindness or deafness… But the overall 

concept isn’t necessarily medical. So, how do I identify on titanium (database)? We 

probably need a better way on titanium identifying special needs children and that might 

enable us to keep them in ARDS. We don't have good enough processes in ARDS to 

identify special needs children, what I have observed over the years is that a special needs 

adolescent is discharged from ARDS and referred to a mobile service in a mainstream high 

school where they were not even attending.  The children get completely lost out of the 

ARDS system and the adolescent system all because we failed that child by not referring 

them appropriately to a specific dentist who would manage them”. (Participant 1). 

4.2.4: Perceived challenges and barriers to engaging with disabled children  

When asked about the perceived challenges and barriers to engage disabled children, 

participants spoke about the impact of COVID, the lack of parental engagement, and staff 

competence in working with disabled children.  

Impact of COVID 

All participants noted the impact of COVID on service delivery and the general dental 

management of special needs children.  

“COVID is also a big impact on the special needs children because most visits that 

therapists or community dentists do into special needs schools like classroom screening 

type have completely been postponed. One, because schools are closed, two, because the 

schools don’t want us for a while because of IPC challenges around seeing special needs 

children in a school context during a pandemic” (Participant 1). 
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“I do think that with COVID it has made a lot of our families stay home, they don’t want to 

bring these special needs or medically compromised children out in this environment.” 

(Participant 5). 

Lack of parental engagement  

Engaging parents/caregivers of special needs was also identified as a challenge for 

all of the participants. Participants noted that many caregivers/parents do not perceive oral 

health as a priority for their children and many families do not actively seek oral health 

services for their children.  

“We often find that some with severe dental needs, we can’t see them, it is not a priority for 

some of our families” (Participant 5). 

“It’s also getting consent from families; the children don’t have up to date contact numbers 

and we have to depend on the school for that…we need family involvement if they don’t 

make an effort to access the services then we are back where we started” (Participant 3). 

 

Staff confidence  

Two of the participants also spoke about staff competence in serving those with 

disabilities. 

“I suppose the service delivery might encompass the confidence of staff to deal with special 

needs children……. may be too readily referred to GA when they can have treatment done 

in the clinic” (Participant 1). 

“Now that I think about it…. we haven’t had training most of us with special needs children 

and …I suppose there are varying degrees of confidence among staff” (Participant 2). 
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4.2.5: Recommendations 

Participants noted several recommendations to improve the service delivery for 

children with disabilities. This included workforce development, prioritizing children with 

disabilities improving relationships with parents/support person/community, continuity of 

care, and disability specific oral health service. 

Workforce development 

All participants believed that there needs to be upskilling of staff to increase staff 

confidence to support the oral health needs of children with disabilities.  

“More community dentists, more therapist upskilled…… there aren’t enough community 

dentists employed. …. I think the management of children with severe dental needs is a 

matter of upskilling that way a clinician could better manage a child with severe dental 

needs …. but if any of us could be upskilled to at least examine in the first instance. There 

are plenty of opportunities to do that but at the end of the day it's working with people who 

are used to working with special needs and learning alongside them.” (Participant 1) 

“Getting tips on some things to look out for might help clinicians improve their skills, I think 

more clinicians need to be given support, there is training that can happen on a clinician 

level that can empower and bring confidence in a lot of people... because then you are not 

relying on a very small pool” (Participant 4). 

One participant also noted the need to improve cultural competence when working 

with disabled children and their families from different cultural backgrounds. 

“I think we need to tie in cultural competence with the special need’s thing. We can do 

special needs training, but certain cultures have a bit of a thing with special needs, what 

does it look like? What is it? For a long time for many cultures, special needs were in the 

background. It was hidden away kind of ashamed. So, if we are going to upskill our staff, 

our new graduates and we are doing cultural competency why don’t we include the special 

needs, I think we need a little bit of background around each culture and special needs. 

Probably they should come from a university point of view where they should be having a 

post-graduate program, like the OHT program should have a post-graduate program 

specifically teaching special needs dentistry to oral health therapists. But I think we need 

people who are passionate about it” (Participant 5). 
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Participants also noted that due to constraints with resources, it may not be feasible 

to upskill all staff. A team approach was suggested by the participants where dental assistants 

can be supported by a trained dental/oral health therapist.  

“You know we can’t train everybody, but we can train a specific person. A team approach is 

always good if you had trained a therapist and a dental assistant alongside… that's a better 

way to go, rather than give everyone a little bit of training it’s better to have people that are 

good at a job and really skilled and the more they do the better they get” (Participant 2). 

On the other hand, one participant noted that it was important for everyone to be 

upskilled.  

“Not only dental specialists or dentists but dental assistants as well…it’s always good that 

they be involved as well…. they know what to expect on how to treat emergencies, how to 

communicate with these children. Hire more dental professionals who have a background in 

special needs dentistry and provide them with the things they need to treat these patients. 

These children cannot be treated under normal situations, there could be a pathway for 

them to be seen by a special needs unit on a regular basis rather than a waitlist like other 

children” (Participant 3). 

Prioritize children with disabilities 

This theme resonated with a sub-theme identified above around inequalities.  

“Special needs children need to have their own priority list. it’s something that needs to be 

integrated into the serviced delivery of ARDS and right now it is not part of the service 

delivery plan, since we are making a special needs waitlist as a separate thing their service 

delivery needs to be a separate thing” (Participant 4). 

“So, I do think we need policies to start of with …. otherwise, how can we prioritize 

someone we don’t know where they are. They should be sitting in their own group for this to 

happen…… We have got so many children in arrears, and we need to make sure these 

children aren’t left behind” (Participant 2). 

Improve relationships with parents/support people/community 

Participants saw the need to better engage parents, families, people working with 

disabled children, and the whole community in order to improve the oral health of these 

children. All participants felt that it was necessary to build strong relationships with the 
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community of people who are a part of disabled children's lives, such as their parents, family, 

schools, and other services that are supporting the child.  

"It's not always easy to establish relationships with the special needs schools, some are 

keener than others and that's a hurdle. We need support mechanism to help these children 

to their appointments. We also need better relationships with public health nurses to 

facilitate appointments to the ARDS clinics for these families that are overloaded with 

appointments, and with more support with attending appointments, they might need 

transport help" (Participant 1). 

“At the end of the day, we have to meet the needs of the community, we need community 

involvement, we need family involvement, if they don’t make an effort to access then at the 

end of the day we are just back where we started. So, it’s just not one way.  We could have 

5 or 10 Special Needs professionals working here but if patients are not showing up for 

appointments the numbers will be the same” (Participant 3). 

One participant also noted the importance of having a coordinated approach to all the 

health care services that children with disabilities are accessing.  

“Those people that are involved in the special needs child’s life, like other services to work 

together because you know we have tried for years to work together that’s still bits by me…. 

you know like the left and the right-hand doesn't know what's going on. So, a lot of 

communication or working together like I said if a child is going to the hospital for say the 

leg why are they not having all health care done? Does that make sense? You are putting 

them on GA so do everything. I think it will be something that other people have said that 

other services should work together so more like a one-stop-shop…... yes, you don't want 

the services to be fragmented. You don't want parents to be going in 10 times to 10 

different appointments, so they're one day get it all done come home because you have to 

think about these families these families are already in a high-pressure difficult place" 

(Participant 5). 

Continuity of care and disability specific services 

Participants also noted the importance of continuity of care after the age of 18 years.  

“We lose them after 18. there should be special needs dentistry, but it should be free.  

Because this is the biggest inequality, they face inequality everywhere and if they can’t 

work so how will they afford that. I know we have socio eco families and things and 
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sometimes there are pathways for them but what about our special needs what are their 

pathways?” (Participant 5). 

Participants also noted that a wraparound approach would better serve the needs of 

children with disabilities This includes but is not limited to the ability to provide transportation 

to support with appointments to having an integrated system of care where these children 

can access a one-stop service (e.g., having all examinations, and treatment conducted in one 

go) to minimize the impact on the child and the family.  

“We need an oral health service that is specifically designed for  these children right down 

to the waiting room, rather than trying to fit them into what we’ve got ..and it is not working 

all the time’ We need an  oral health hospital and I think it will help our families I think it will 

take a lot  of pressure off our families that there was somebody they knew they could go to 

that was dedicated and  actually set up completely for them.” (Participant 5). 
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CHAPTER 5: DISCUSSION    

 The study focused on creating a characteristics dental profile for children with 

disabilities in the wider Auckland area. The data extracted from the ARDS database was 

analysed to report on the associations of various demographic variables and their impact on 

the decayed missed filled rate (DMF indices) of children with disabilities. Due to the 

inconsistency of the data, qualitative interviews with stakeholders were then incorporated in 

the study design and these were completed and analysed to obtain common themes. 

Interviews from stakeholders helped understand the issues around data inconsistencies. It 

also revealed information about the lived experiences of the clinicians, service providers and 

managers of the oral health service. This was an expression of their how they perceived the 

oral health of children with disabilities and the barriers /challenges that they identified in their 

roles within the oral health service. Their views and experiences helped identify the various 

issues faced by both stakeholders and the population living with disabilities in terms of 

accessing the dental service, their dental experience and the inequalities faced by this 

population group. It was very important to obtain this perspective of the stakeholders as it 

helped build a basis to help support future research in this area. 

5.1: Quantitative  

The findings from the quantitative analysis reported that children with disabilities 

between the ages of 5-7 years had the highest DMF rates (DMF=2.14) when compared with 

other age groups. This finding is consistent with a study conducted in Germany on children 

with disabilities where higher caries rate was found in the primary dentition of younger 

children (DMF=2.1) (Dziwak et al., 2017). However, unlike international literature we also 

found a significant difference for those identified in the 12-14 years age group, reporting a 

higher DMF score (DMF= 1.99) when compared with other age groups. One possible reason 

for this lies in the service delivery mechanism of the organization where they are examined 

and treated. This is supported by the qualitative findings; most children are enrolled in the 

service and are not seen for a long time after being seen at 5-7 years of age through dental 

service. Another possible reason is that current service guideline outlines those children aged 

five and 12 are required to be seen in a timely manner.  

While the overall DMF and dmf scores were not significant with any gender, there was 

very significant difference observed with the mixed dentition surface scores (DMFS) and the 

scores of the of the primary teeth surfaces (dmfs), with females reporting a significantly higher 
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score (DMF=1.91) than males (DMF =1.88). Since there are no NZ studies that can be used 

to compare the current findings, it’s not possible to provide an explanation for this difference. 

The present study population also had a lower number of females (N=307) compared to 

males (N= 707). The service utilization analysis confirmed that there was no significant 

difference between the appointment attendance rates of females and males, therefore our 

study cannot offer a plausible explanation for this finding. Mixed findings have been reported 

in international studies. For example, studies on children with disabilities conducted in China 

and Kosovo reported that DMF values were significantly higher in females than in males 

(Latifi-Xhemajli, Begzati, Kutllovci, & Ahmeti, 2018; Liu et al., 2019). On the contrary, two 

recent studies on children with disabilities conducted in Pakistan and Turkey respectively 

reported no difference between gender and the DMF scores (Jawed, Khan, Kibria, & Ahmad, 

2020; Kuter & Uzel, 2021). The contradictory findings of the studies therefore strongly indicate 

a need for further research in this area.  

As noted with gender associations, there was no significant differences noted in the 

school decile and the overall DMF indices or with the indices of primary teeth. Similar to the 

gender predictions, children with disabilities in low decile schools (DMF = 1.94) showed 

significant differences across the permanent and primary teeth surfaces and mixed dentition 

surfaces than children identified in higher decile schools (DMF = 1.95). This difference could 

be due to a myriad of factors, from a highly cariogenic diet to low parental education to 

caregiver motivation and even access to the dental services. There’s a surfeit of literature 

available both internationally and locally that report significant associations between low 

socio-economic status and higher rates of dental caries. (Ghasemianpour et al., 2019; 

Kanagaratnam & Schluter, 2019; Shackleton et al., 2018). There is limited international 

literature on the association of caries prevalence and social deprivation in children with 

disabilities. A 2013 study conducted in United States, reported that children with 

developmental delays in low-income households had higher caries prevalence then those 

without any medical conditions (Chi, Rossitch, & Beeles, 2013). Conversely a recent study 

conducted in Karachi, Pakistan reported that there wasn’t any significant difference in caries 

experience in children of high and low socio status (Jawed et al., 2020). The present study is 

limited in its recording of SES in that it only used the school decile as the SES predictor rather 

than the NZ deprivation index. This may not be an accurate allocation as children who attend 

special needs school do not necessarily live within the vicinity of the schools. We did not 

obtain information on parent income level; therefore, the use of school deciles may not be a 
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true representation of the SES of these children. Data from domicile was extracted but had 

missing information and therefore could not be used in the study.  

Additionally, in terms of association of ethnicity and its impact on the DMF indices, our 

study found that only Asian (DMF=1.35), Pacific Island (DMF=1.94) and Māori (DMF=2.22) 

ethnicities were significant across most DMF indices. Māori children had higher DMF scores 

than all other ethnicities, but the findings were only significant with primary dentition and 

mixed dentition.  This study is largely concordant with the findings of a 2021 NZ study that 

reported that children between the ages of four and seven years old had higher levels of 

dental caries across Pacific, Asian and Māori ethnicities (Thornley et al., 2021). Similar 

findings were also reported by Shackleton et al. (2018) with the Pacific and Māori children 

experiencing highest dental caries rate and higher burden of oral disease and Asian children 

experiencing the same but to a lesser extent. Both these studies reported strong associations 

between high caries rate and higher level of social deprivation indicating that children in lower 

socio-economic groups belonging to Māori and Pacific ethnicities had higher burden of oral 

disease. A 2003 report to the Ministry of Health highlighted the research gap in lack of dental 

data on children with intellectual disabilities, a gap that remains unfilled almost two decades 

later (Committee, 2003). 

While there’s is a surfeit of data on ethnic associations and dental decay, there is a 

dearth of literature that reports the same in children with disabilities. Some studies have 

reported on poor service utilization and higher unmet oral health needs of ethnic minority 

populations for those living with disabilities (de Jongh, van Houtem, van der Schoof, Resida, 

& Broers, 2008; El-Yousfi, Jones, White, & Marshman, 2019). But there are no current studies 

that report the associations between dental caries prevalence across ethnicities in children 

with disabilities. 

Further, this study also reported on the associations of various medical conditions and 

DMF indices. The findings show that Cerebral palsy, Wheelchair, Behavioural issues, and 

Haematological disorders, Rheumatic fever, Arthritis, Asthma, Hearing were also found to be 

significant across most DMF indices compared to all other medical conditions. International 

literature confirms that children with Cerebral palsy have higher DMF/dmf values than 

children without CP (Dalvand, Dehghan, Dadgar, Maroufizadeh, & Sarmadi, 2021; Quritum, 

Dowidar, Ahmed, & Omar, 2019) and this coincides with our study in that Cerebral palsy was 

found to be highly significant in influencing the DMF scores. 
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There was also sufficient evidence that showed clear significance between 

behavioural disorders and DMF indices (Paszynska et al., 2020; Sabharwal, Stellrecht, & 

Scannapieco, 2021). Medical conditions (Yes)was significant across all DMF indices showing 

that there is significant association between caries prevalence and medical conditions. 

Children who have any medical or systemic conditions are at a higher risk of having higher 

rates of dental caries.  This finding is consistent with international literature that medical 

conditions significantly impact the level of caries in children (Achmad et al., 2017; Morgan, 

Abou El Fadl, Kabil, & Elagouza, 2019).  

It is interesting to note that for most of the demographic variables that were tested to 

check for associations with the decayed missed filled teeth indices, the significance values 

emerged consistently from indices that involved the surfaces of teeth rather than the 

individual teeth. Therefore, this trend suggests that the DMFT recording system is more 

effective towards recording data of the teeth surfaces rather than of individual teeth. Further 

research is required to validate these findings, especially since the MOH relies on the DMFT 

data as the only caries rate predictor for the children and adolescents and they use this data 

to plan the future national oral health strategies that affects the entire state funded community 

oral health services.  

We examined whether General Anaesthetic (GA) appointments were attended or not 

attended for all demographic variables, but no significant differences were observed. Caries 

risk assessment comparisons with predictor variables were found to be significant for images 

taken (radiographs) and Hub/ TDU (location of the clinic). Studies discuss that the physical 

barriers impact the appointment attendance rate (Bindal et al., 2015) but none discuss the 

impact of physical barriers on caries risk. Our study therefore is a first one to report 

associations between caries risk and geographical / physical barriers to the dental clinic. This 

finding therefore elucidates the need for further research in this area.  In terms of radiographs, 

its widely known that taking of dental radiographs increases the chances of detection of caries 

by at least 50% (Foster Page et al., 2018; Lee et al., 2021), thus validating the association 

between increased caries risk and taking of dental radiographs.  

We also examined the difference in appointment attendance rates of children who had 

disabilities. The lowest attendance rates were from physical disability. On the other hand, 

those with Down syndrome had higher appointment attendance rates than those without this 
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condition. It was also interesting to note that children identified with any medical conditions 

had higher appointment attendance rate than those who didn’t have any medical conditions.  

Several international studies report that children with intellectual and developmental 

disabilities report poor access to dental care with some never accessing dental services 

(Brickhouse, Farrington, Best, & Ellsworth, 2009). Studies reported that many children would 

only visit a dentist when the caregiver considered it as an emergency (Lai, Milano, Roberts, 

& Hooper, 2012). Long appointment lists, transportation issues, parents not knowing where 

to look for a dentist, children with severe disabling conditions who struggle with independent 

mobility, and the architectural obstacles of the dental facilities were common barriers to 

children with disabilities accessing dental services (Gerreth & Borysewicz‐Lewicka, 2016; 

Krishnan, Iyer, & Madan Kumar, 2020; Ummer-Christian et al., 2018). Our findings are 

consistent with literature in terms of poor appointment attendance rate for vision impairment, 

physical disability, and those with intellectual disability. 

It is important to note that when we examined the DMF indices extracted from the 

database, many were recorded as zero. This is an unexpected finding because its widely 

known, widely accepted, and well established in literature that children with disabilities have 

a higher caries prevalence and their DMF values are not usually zero (Andreeva, 2020; Bensi, 

Costacurta, & Docimo, 2020; Ningrum, Bakar, Shieh, & Shih, 2021; Pi et al., 2020). Due to 

the inconsistency of the DMF data extracted from the database and the limited information 

about the medical conditions, the study incorporated the views and lived experiences of the 

stakeholders of ARDS, these stakeholders were clinicians, service providers and managers. 

They were able to shed some light on the inner working of the service and provide plausible 

information about why the DMF values and medical condition data was skewed. 

5.2: Qualitative  

We explored stakeholders’ views on addressing dental caries in children with 

disabilities. Five themes emerged from the interviews, these were recording DMF and 

medical history, service access and service delivery, inequalities, challenges and barriers 

and recommendation.  

Recording DMF and medical history  

A number of limitations were identified with the recording of disabilities and medical 

conditions in children. The structure of the database, whether the parents disclosed this 
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information or not and the operator knowledge about how and where to record these 

conditions all had an impact on the quality of the data recorded in the database.  

Further, the recording of DMF indices was also an issue where a number of technical 

and operator errors were identified. Additionally, stakeholders pointed thatchallenges in 

examining children with disabilities and difficulties in taking radiographs affected their 

DMF/dmf recording. Thus, having a significant impact on the quality of the data stored in the 

database. When the data was extracted from the database, it was clear to the researcher that 

it was not feasible to provide an accurate account of the characteristic profile of oral health in 

children with disabilities.   

One of the biggest difficulties highlighted in the quantitative part of the study was lack 

of clarity with the identification and grouping of the various medical conditions such that we 

could not identify or separate the various medical conditions, nor could we get a proper record 

of the various disabling conditions. A number of possible explanations arose from our 

qualitative findings. Stakeholders noted that it is only when parents actively disclose medical 

information about the child, that the special needs condition gets recorded into the system. 

Literature indicates that there were barriers for parents to disclose information. This include 

but are not limited to privacy concern (e.g., how the data will be used), and trust, where the 

willingness to disclose information was dependant on the information recipient, the relevance 

of this information and familiarity of their individual (Shen et al., 2019).  

Service access and service delivery 

The findings from the interviews strongly resonate that service access and service 

delivery requires a stronger policy guidance, followed by proper structuring of these services 

and ensuring that there are adequate resources including accessible building and additional 

needs friendly environment. Currently, there are some service provisions available that have 

been set up for children with disabilities. These include the availability of community dentists, 

wheel chair access in hubs and doors in surgeries (that enables families to have some form 

of privacy while their child has a dental check-up). However, without proper policy guidance 

and structured processes, the provisions are underutilised. Our findings on current service 

delivery and access to services for children with disabilities also aligns with international 

literature. Poor service access in terms of resources and the way the services are designed 

are a common occurrence (Alfaraj et al., 2021; Saulo V da Rosa et al., 2020; Krishnan et al., 

2020). A systematic review of sixteen studies over a period of seventeen years reported 
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issues with service access for children with disabilities. Difficulties of physical inaccessibility, 

improper planning, referrals, collaborations with the interdisciplinary systems, how the 

appointments are structured, and the cost of the dental services were common themes across 

studies (Ummer-Christian et al., 2018).  

Inequalities 

The findings also revealed that children with disabilities were not seen as a priority in 

the current system contributing to the ongoing inequalities. No set pathways and processes 

were available to identify them and prioritize them according to their conditions. There’s 

international literature that suggests that the disabled population face a number of inequalities 

which stem from social determinants, low family education, suboptimal access to health care 

and higher levels of poverty among others. Combined with the behavioural and neurological 

challenges of these children, there’s a reduced willingness from caregivers and dentists to 

provide oral health care for these individuals. (Nelson & Webb, 2019; Ningrum, Bakar, Shieh, 

& Shih, 2021b). Despite the numerous studies that highlight these inequalities while calling 

for broader and more systematic improvements approaches, very little has been established 

to combat these inequalities (Faulks, Freedman, Thompson, Sagheri, & Dougall, 2012; A. 

Shen, Bernabé, & Sabbah, 2021). A New Zealand report to MOH clearly indicates that one 

of the key factors that will help reduce inequalities is to make changes to the socioeconomic 

determinants through health impact assessment which will help assess the effect of current 

policies on the health of children, this report was released and 2003 and almost two decades 

later the oral health sector is still waiting for these changes to manifest (Committee, 

2003).The stakeholders reported that poor processes affect the identifying of these children 

in the database and most times they are lost in the system or go unseen for years.  

Challenges and barriers 

Stakeholders also identified a lot of challenges and barriers to providing dental care, 

from the actual disabling conditions that render these children incapable of understanding 

simple instructions to their inability to cooperate with procedures, to the lack of parental 

involvement and the confidence of dentists / therapists treating these children. Low level of 

staff confidence, lack of training, and lack of policies and structures to empower practitioners 

were also identified as barriers. Our findings resonate strongly with the existing literature 

(Alumran et al., 2018; Saulo V. da Rosa et al., 2020; Lim, Liberali, Calache, Parashos, & 
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Borromeo, 2021; Ummer-Christian et al., 2018) indicating a need to provide additional 

training and support to the dental team. 

 In addition, the challenges of treating a child with disabilities was identified as a barrier 

in itself. Parental engagement was a major contributor to whether these children are seen or 

not. International literature is congruent with our study in that caregiver motivation plays a 

major part in the oral health care of their children, from oral hygiene to utilising of dental 

services to dietary changes and oral health awareness, the motivation of the caregiver plays 

an integral role (AlHumaid et al., 2020; Ummer-Christian et al., 2018; Wilson et al., 2019). A 

previous study conducted in New Zealand also highlighted the perceptions of parents 

whereby they did not know how to access dental care for children with disabilities (Robson, 

2011). Covid -19 pandemic also impacted the service provision and increased challenges as 

the Infection Prevention Control (IPC) rules changed and access to schools were restricted.  

In summary, we were not able to provide an accurate description of the characteristics 

profile of oral health in children living with disabilities quantitatively. We had concerns around 

the accuracy of the DMF indices recorded in the database and this was supported by the 

qualitative findings pointing to the number of barriers and challenges in recording DMF scores 

in these children. For example, the inability of dental staff to check the teeth properly and 

inability to take radiographs due to children’s compliance affected the recording of the DMF 

scores. This is consistent with literature which reports that examinations without radiographs 

reduce the chances of detecting caries by 44 to 50% (Becker, Levin, Shochat, & Einy, 2007; 

Foster Page et al., 2018). This finding is concerning as the DMF indices recorded are the 

sole means of data reporting to the Ministry of Health. 

5.3: Strengths and Limitations of the Study  

While there’s an extensive amount of international and New Zealand literature on the 

caries experiences of children of different ethnicities especially of the indigenous population, 

there is no New Zealand literature or international studies that reported on caries experience 

in children with disabilities across different ethnic groups. Therefore, this is a first study of its 

kind to report these findings.  

This is the first New Zealand study that examines and explores the oral health status 

among children living with disabilities. Although there were a number of limitations to the 
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study, the learning and findings from this study are important and can inform future research 

and practice guidelines.  

There are limitations to this study. Retrospective data was used for our study and as 

noted above, due to the limitations of the dataset we were not able to address our objectives. 

Specifically, there were a number of limitations as to how children with disabilities were 

recorded in the system.  

Firstly, although a child was recorded as having disabilities, specific medical histories 

and disabling conditions were missing for all if not most of the children recorded in the 

database. This for example, meant that we were not able to identify how many children had 

more than one condition, and the details of the specific condition. Studies conducted 

internationally have clinically examined children to collect and relied on questionnaires that 

were filled by parents around the time of the examination for detailed information. Future 

study may look at obtaining medical histories from parents/caregivers at the time of their 

children’s examination.  

Secondly, the current data recorded in the database does not provide any record on 

the actual dental appointment.  For example, if a child was not compliant in the chair, would 

not open his /her mouth for a check-up, and/or only allowed the therapist to check with a 

mirror. These situations would likely result in an unsuccessful examination, meaning that the 

DMF scores recorded would likely be inaccurate. The current database does not have the 

system to capture this information and hence the true picture of the child’s dental score is 

unlikely to be reflected in the retrospective data collection. 

Thirdly, during the extraction of the data from the database, the database went through 

a computer system update. This affected the data that we were extracting, and information 

was condensed, and we could not obtain raw data.  For example, information on the GA 

referral outcome data, we could not identify whether all appointments were kept or only the 

consultation appointments. There were also missing data in the recall dates, and we were 

not able to identify the time lapse between appointments for these children. Recall dates and 

risk assessment are important to determine how often a child needs to be checked and 

analysis of recall date and appointment allocation would have given a better picture of the 

service utilization of these children. 
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It’s interesting to note that there were significant findings on “notes“ that were not 

further defined and these notes were on cardiac, warning, haematological, respiratory, others 

and special conditions, the “n” for these “notes“ usually had a higher number for instance for 

other notes (n=690) for warning note (n=329) indicating that there was a lot of important 

information that was possibly recorded under these sections relating to the children’s medical 

or disabling conditions. Due to this lack of clarity around classification and proper 

identification of medical conditions, we could not categorize the medical conditions and the 

disabled conditions properly and this affected our findings. 

Further, our study used the data from the titanium database, only the children that 

were identified to have been enrolled as a child with disability were included in the study. 

There are likely to be children who are not enrolled or recorded in the system as having 

disabilities despite having the relevant conditions or being enrolled in a high needs specialist 

school. Because the children living with disabilities do not have a prioritized list nor have 

distinctive identifying features in the way they are recorded, they are often mixed in with the 

rest of the children. Therefore, the data collection may not be a true representation of all the 

children that have disabilities and are enrolled in ARDS. We also did not have the resources 

and means to link the current database with other national databases. 

In addition to the limitations in the quantitative data, our qualitative findings only 

explored the views of the dental team (from clinicians to managers). The sample was small 

and similar to other qualitative studies, the findings cannot be generalized. We also did not 

explore the views of the parents and caregivers, thus creating a need for future research in 

this area. 

5.4: Implications for Research 

DMFT is the only form of caries measure that is used in New Zealand to diagnose the 

dental health of the children. In case of children with disabilities, it is evident from both the 

quantitative and qualitative findings that this is unlikely to be sufficient. The dental check-up 

is rarely thoroughly completed and the DMFT scores recorded are not a true picture of their 

dental health. The only instance when the DMFT score are properly recorded are when 

children are either sedated for treatment or sent to the hospital to be treated under general 

anaesthesia.  In these cases, radiographs are taken and are entered into the child’s dental 

records. While international studies have used DMF indices successfully to obtain caries 

prevalence for their participants living with disabilities, it should be noted that their designs 
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used a more robust study design like a quasi or clinical trial, where the data was collected 

and manipulated for the purpose of the study. 

Moreover, caregiver motivation and caregiver engagement are the most important 

factors that needs to be considered. As evident from literature and our study, caregivers do 

not always prioritise dental health and the caregiver motivation is the sole deciding factor of 

how well the dental services are utilised by these children. Research into raising awareness 

and understanding engagement in caregivers for the oral health care of their children that are 

living with disabilities are needed. At present, caregivers’ interaction and engagement 

appears to be fragmented as they are overwhelmed with the number of other issues they 

have to deal with regarding the health and education of their children. Understanding and 

addressing the needs of disabled children and their families will help inform the development 

of tailored services 

5.5: Implications for practice 

Highlighted in our qualitative findings, children with disabilities should be prioritized, 

and clear clinical guidelines are needed to ensure that these children do not fall through or 

get left behind in the system creating further inequalities. The Ministry of Health currently 

does not separate dental caries (DMFT) data of disabled children with others, and this should 

be considered if we are seeking to reduce inequalities and plan better oral health services for 

them. This data separation should be one of the first steps to increase awareness of the oral 

health status of this already marginalised population group. 

Our current dental health system offers free dental services to children up to the age 

of 18. Yet due to poor processes and poor policy guidance, many children living with 

disabilities are either “forgotten” in the system where they go unseen for years or are “sitting” 

with the rest of the children and given appointments to come to a dental clinic that are not 

remotely suited to their needs. For example, unfriendly building access, overstimulating 

environment, and dental staff that may lack skills and competence to manage these children.  

Current policies that target the disability sector are mostly concentrated towards 

reducing the barriers to education, language, and acceptability in the workplace. There are 

very few policies that target disabilities in the health sector. There needs to be stringent 

policies to support this population group in increasing access to health care, most specifically 

dental care. This may include subsidizing costs to access dental care and reducing waitlists 
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at dentists/specialists’ dentistry. Currently, the waiting time for an initial consult at specialist 

dentistry is approximately 4 months. There is a need for more accessible pathway for children 

with disabilities to access sedation and general anaesthesia. Stakeholders imply that the 

population could benefit from a special need’s clinic where all the services that are needed 

by these children are provided for them at the same place, integration of all health services 

would significantly be reducing the health inequalities for these population group. 

Workforce development is also important. There needs to be allocation of funding and 

resources to train, hire and support the workforce to develop skills to meet the oral health 

needs of children with disabilities. For example, oral health programs that are tailored to 

manage children with disabilities should be embedded in the general dental curriculum of the 

current oral health undergraduate program. It is necessary for graduating dental students to 

possess skills and confidence in managing this population group. Additionally, there should 

be provision of professional development courses for the current dental workforce to upskill 

themselves as well as for clinicians to pursue it as an additional scope of practice. Allocation 

of separate funding by Te Whatu Ora- Health New Zealand is needed so that special needs 

dentistry can be separated and prioritised from the general population. Currently all the 

funding gets pooled into the oral health sector and having no specific allocation or even 

stringent policies around the funding distributions is depriving the disabled population and is 

widening the already existing inequality gap. 

An integrated health service and collaborative relationships with other sectors such as 

the education sector, may also significantly reduce the burden families with children living 

with disabilities in accessing all the services that they need for their children.  
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5.6: Conclusion  

This study sought out to create a much-needed dental profile for children with 

disabilities in NZ. A research gap that was highlighted over two decades ago. Our study adds 

to this literature gap and reports findings that should help change the current policies and 

guidelines and reduce inequities in the way the oral health of children with disabilities is 

managed in this country. This study also forms a strong platform to build on future research 

for the people living with disabilities in New Zealand. 
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APPENDIX 

Participant information sheet and consent form for dental management team and clinicians  

 

Participant Information Sheet: Auckland Regional Dental Service (ARDS) Management 

Team and Clinicians 

Study title: Dental characteristics profile for special needs children in Auckland 
Principal Investigator:  Dr Joanna Chu  
Co-Investigators:  Anishma Ram (Masters Student) 
     
You are invited to take part in a study to understand the dental characteristics profile of 
special needs children in the Auckland region. The research is being conducted by the 
National Institute for Health Innovation (NIHI). 
 
This Participant Information Sheet will help you decide if you’d like to take part. Before you 
decide you may want to talk about the study with other people, such as family, whānau, 
friends, or healthcare providers.  
 
If you agree to take part in this study, you will be asked to sign the Consent Form on the last 
page of this document. You will be given a copy of both the Participant Information Sheet and 
the Consent Form to keep. 
 
What is the purpose of the study? 
Dental decay is a common health problem for children in New Zealand and especially those 
with special needs. We want to understand your experiences and perspectives regarding oral 
health in special needs children. This information will help us to understand how we can better 
meet the oral health needs of children with special needs.  
 
Who can take part? 
Participants must be: 

• Aged 18 and over 

• A clinician (dental/oral health therapists/dentists) or a Service delivery manager 
working in Auckland Regional Dental Service)  

• Can read and understand English 
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What will my participation in the study involve? 
We are inviting between 3 to 5 clinicians/service delivery mangers to take part in a one-on-
one interview. The interview will be between 1 hour to 1 hour and a half and either via zoom 
or face-to-face at a location convenient to you.  
We will ask you questions around your experience and opinion around oral health in special 
needs children. The interviews will be conducted by a master’s student (Anishma Ram) and 
all the answers will be audio-recorded to make sure that we do not miss anything important. 
These will then be transcribed and analysed.  
 
What are the benefits and risk of this study? 
The study will help us better understand the oral health needs of special needs children from 
the perspectives of dental clinicians and service delivery managers. This will help us better 
tailor future dental services. The study will also address a knowledge gap regarding oral 
health in special needs children in New Zealand. We do not anticipate any risks in taking part 
in the study.  
 
Will information about me be kept confidential? 
All information about participants in the study will be processed to remove identifying 
information. All personal information that you provide will be strictly confidential. The research 
team will know who you are, but you will not be identified in any reports on this study. Audio 
recording from the interview will be transcribed by a third party. All transcribes will sign a 
confidentiality agreement and agree not to discuss or distribute information about the study. 
 
NIHI stores and backs up data either on The University of Auckland owned servers or on 
cloud services operated by a vendor with whom The University of Auckland have a 
contractual relationship. All computer records are password protected and paper records 
stored in a secure storage area. All future use of the information collected will be controlled 
in accordance with the Privacy Act 2020. Any hard copy data will be kept in a locked cabinet 
in the Principal Investigator’s office and kept separately from any other data. 
 
Voluntary participation and withdrawal 
Your participation in the interviews is entirely voluntary (your choice). You may withdraw from 
the study at any time, without giving reason. You may choose not to answer a question and 
have the option of leaving the interview at any time. If you withdraw from the study, any data 
submitted as part of the interview cannot be withdrawn, as withdrawal may affect the 
remaining data. 
 
What happens after the study? 
After all participants have completed the interview in 2021, we will analyse the data and the 
results of the study will then be used for a master’s thesis and will be later prepared for 
publication in academic journals. A summary of the results of the interviews will be available 
to the study participant upon request once the study has been completed (after February 
2022). 
 
Who is organizing the research? 
The research team includes Dr Joanna Chu and Anishma Ram (Master’s student in Health 
Science). This study is partially funded by Waitemata District Health Board. 
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If you have any questions or concerns about this research, please contact:  
 

Principal Investigator: 
Dr Joanna Chu 
National Institute for Health Innovation 
University of Auckland 
Email: jt.chu@auckland.ac.nz 
Phone: 09 923 6390 

Or you can contact the Head of Department: 
Associate Professor Vili Nosa 
Pacific Health,  
University of Auckland 
Email: v.nosa@auckland.ac.nz 
Phone: 09 923 6906 

 
 

If you require Māori cultural support, talk to your whānau in the first instance. Alternatively, 
you may contact the administrator for He Kamaka Waiora (Māori Health Team) by 
telephoning 09 486 8324 ext 232 
 

For any queries regarding ethical concerns you may contact the Chair, The University 

of Auckland Human Participants Ethics Committee, Office of Research Strategy and 

Integrity, The University of Auckland, Private Bag 92019, Auckland 1142. Telephone 09 373-
7599 ext. 83711. Email: humanethics@auckland.ac.nz 
 
This research has been approved by the Auckland Health Research Ethics Committee 
(AHREC) on the ______16/02/22____, Reference Number __AH21650___

mailto:jt.chu@auckland.ac.nz
mailto:v.nosa@auckland.ac.nz
mailto:humanethics@auckland.ac.nz
https://www.auckland.ac.nz/en/research/about-our-research/human-ethics/ahrec.html
https://www.auckland.ac.nz/en/research/about-our-research/human-ethics/ahrec.html
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Consent Form: ARDS Management Team and Clinicians  

I have read and I understand the Participant Information Sheet.   

I have been given sufficient time to consider whether or not to participate in this study. 

I am satisfied with the answers I have been given regarding the study and I have a copy 
of this consent form and information sheet. 

I understand that taking part in this study is voluntary (my choice) and that I may 
withdraw from the study at any time. 

If I decide to withdraw from the study, I agree that the information collected about me 
up to the point when I withdraw may continue to be processed. 

I understand that my participation in this study is confidential and that no material, which 
could identify me personally, will be used in any reports on this study. 

I understand that any data collected as part of the study will be stored securely at the 
University of Auckland or on the University of Auckland owned servers or cloud 
services. All future use of the information collected will be controlled in accordance with 
the Privacy Act 2020.   

I know who to contact if I have any questions about the study in general. 

I understand my responsibilities as a study participant. 

I wish to receive a summary of the results from the study.       Yes       No  

If yes, please provide an email address:______________________________ 

 
 
 
 
Declaration by participant: 
I hereby consent to take part in this study. 
 

Participant’s name: 

Signature: Date: 

 
This research has been approved by the Auckland Health Research Ethics Committee 
(AHREC) on the _____16/02/22_____, Reference Number ____ AH21650________ 
 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  

 

https://www.auckland.ac.nz/en/research/about-our-research/human-ethics/ahrec.html
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