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Abstract
Dental caries is one of the most common childhood diseases and is the cause of poor oral
health, and general health, in children. Many of these children are treated successfully in
dental clinics with local anaesthesia; however, an increasing number of children are being
referred to hospital for their dental caries to be treated under general anaesthesia (GA).
In 2003, a working group was set up to review and report on the services provided by District
Health Boards (DHBs) for children under GA, and to use the information gained to develop a
set of national guidelines, which the working group intended to be used by the Ministry of
Health (MOH) as a requirement for DHBs to follow. The report of this working party
(Lingard et al., 2008) was to include: a review of the current situation; guidelines for referral
and treatment of children for dental treatment; and guidelines for post-operative follow-up
and continuing risk management. To date, there has been no formal review of these 2008
recommendations and guidelines from this extensive survey. The MOH did not recognise
these recommendations and guidelines, as wished, but it is still hoped that DHBs have
followed them.
Initially, a questionnaire was developed and sent to all DHBs to seek information on access to
GA services, with regard to operating theatres and personnel, the numbers and ethnicity of
children, aged 0 to 13 years of age, who have received GA for dental treatment, the range of
services available, assessment protocols, follow-up protocols and waiting times for
assessment and treatment.
In addition to a review of the 2003 survey, a second questionnaire was developed and sent to
all clinicians who treat these children under GA and gather information on their training,
experience, treatment provided and their own thoughts on the guidelines and protocols.
Further insight was gained from interviews with 7 clinical head of departments, or clinicians
throughout New Zealand (NZ) representing a range of positions, experience, geographical
location and size of DHB.
The aims of the current study were to provide a situational analysis of the dental treatment on
children under GA in NZ. This is required to provide evidence that will be used as a reference
point for health service planning and implementation of dental care for children under GA
and to report on whether DHBs have followed the working party’s recommendations.
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The current study reports that the numbers of children receiving dental care under GA have
increased significantly. Hospital dental departments are reporting difficulties meeting
demand. The guidelines produced by the working group (Lingard et al., 2008) have been
widely used by hospital dental units in treating children under GA. Information (on access to
GA, assessment, post-operative care, waiting times, clinicians and their training and
experience, materials used and procedures undertaken) has been obtained from clinical
directors and clinicians.
The increase from 4,646 in 2004/2005 to 7,650 in 2016 is disappointing, especially since
caries is a preventable disease. Resources (both in the community oral health services and the
hospital dental services) have had to increase; first to attempt to prevent, and second to treat
those who develop decay. This has been at some considerable cost to the health system.
However, still many DHBs are struggling to meet the increasing demand.
This study reinforces the inequality of access among DHBs that was reported by Lingard et
al. (2008). While most clinicians accept that this undesirable, there is a general belief that it
cannot be changed. However, there is no appetite for change from the system of universal
access for any child who requires dental care under GA.
All clinical directors and clinicians believed that reducing demand for dental care under GA
should be an explicit goal of the Government and DHBs. The most common ‘upstream’
approaches suggested are: the taxing of sugar; healthy food policies in schools; reducing the
marketing of sugar; reducing child poverty; healthy warm homes; and community water
fluoridation. All of these initiatives require Government support.
There are also differences on how collaboratively some hospital departments work with their
community oral health service counterparts. If demand for dental treatment under GA is to be
reduced; it cannot occur without these services working together for a common goal. The
community oral health service and the hospital dental service need to be in regular dialogue
to assist one another.
The guidelines recommended by the working group of the NZ Society of Hospital and
Community Dentistry (Lingard et al., 2008) were intended by the Society to be adopted by
the MoH as a standard for all DHBs to implement. While this has not happened, it is apparent
that all DHBs have taken steps to follow these guidelines. They have been viewed positively
by both clinical directors and clinicians. These guidelines are still relevant in this current
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environment; however, there are several additional points which could be added to these
guidelines.

Acknowledgements

I have received much help and support in completing this research and owe much gratitude to
many people. My supervisors, Professor Murray Thomson and Associate Professor Lyndie
Foster Page have supported and guided me through this project. Without their help this study
would not have been possible.
Geoff Lingard has provided valuable input as an advisor, especially in the development of the
questionnaires. It was important to be able to compare to the original survey and then to
explore further. My fellow student, Donna Kennedy, has provided the encouragement and
support required to complete this thesis. We had some fun times in Dunedin amongst the hard
work.
I also would like to thank my senior dentist colleagues at the Hutt Valley District Health
Board, Kate Naysmith, Erin Mahoney and Neil Stephen, who have all contributed; whether
this was advice, helping collect data, proof reading sections, or just encouragement, it was
gratefully received.
Finally, I would like to thank my partner Susan, who has totally supported me throughout,
without complaint. There have been many times, when I am sure she has tired of the constant
writing that dominated weekends, and yet she has always done nothing but encourage me.
However, there will be a long list of tasks lined up for me, upon completion of this thesis.

vii

List of Abbreviations
AAPD

American Academy of Pediatric Dentistry

BSPD

British Society of Paediatric Dentistry

COHQOL

Child Oral Health-related Quality of Life

DHB

District Health Board

ECC

Early Childhood Caries

EPI

Elective Performance Indicators

GA

General Anaesthesia

FIS

Family Impact Score

FSA

First Specialist Assessment

GIC

Glass Ionomer Cement

LA

Local Anaesthesia

MoH

Ministry of Health

MS

Mutans Streptococci

MSS

Mobile Surgical Services

NZ

New Zealand

NZDS

New Zealand Disability Strategy

viii

NZHS

New Zealand Health Strategy

OHIP

Oral Health Impact Profile

OHRQoL

Oral Health Quality Related Quality of Life

P-CPQ

Parental Caregivers Perception Questionnaire

PHC

Primary Health Care

SDCEP

Scottish Dental Clinical Effectiveness Programme

S-ECC

Severe Early Childhood Caries

SES

Socio-Economic Status

UK

United Kingdom

US

United States

ix

List of Tables
Table 1 AAPD (2011) preventive measures ............................................................................ 10
Table 2 Key Directions of the Primary Health Care Strategy ................................................. 12
Table 3 BSPD Guidelines for dental GA (2006) ..................................................................... 39
Table 4 UK national guidelines (2008) .................................................................................... 40
Table 5 Information included in referral .................................................................................. 42
Table 6 Recommended dental equipment. ............................................................................... 43
Table 7 Recommended dentists to provide dental care for children under GA ....................... 44
Table 8 Overview of DHB Child Dental GA Services ............................................................ 53
Table 9 Overview of DHB Child Dental GA Service-mix and waiting times......................... 55
Table 10 Overview of DHB Child GA Services: case lengths, session lengths and clinicians
providing care .......................................................................................................................... 58
Table 11 Demographic characteristics of clinicians ................................................................ 60
Table 12 Number of GAs and percentage of treating children; by characteristics of
respondents (brackets contain standard deviation) .................................................................. 63
Table 13 Reported frequency of provision of procedures by clinicians (brackets contain row
percentages) ............................................................................................................................. 65
Table 14 Radiographs, rubber dam and preventive procedures reported as ‘routine’, by
characteristics of respondents (brackets contain percentages)................................................. 67
Table 15 Extractions and restorative procedures reported as ‘routine’, by characteristics of
respondents (brackets contain percentages) ............................................................................. 68
Table 16 Frequency of materials used in restoring Class II cavities in primary molars
(brackets contain row percentages) .......................................................................................... 71
Table 17 Materials reported as ‘routinely’ used in restoring Class II cavities by characteristics
of respondents (brackets contain percentages) ........................................................................ 72
Table 18 Clinicians’ preferences for training and audits, and satisfaction with their service.
(brackets contain row percentages) .......................................................................................... 73
Table 19 Assessment and post-operative reviews by characteristics of respondents (brackets
contain percentages)................................................................................................................. 75
Table 20 Training, protocols and audits by characteristics of respondents (brackets contain
percentages) ............................................................................................................................. 78
Table 21 Key comparisons in GA services from 2004/2005 to 2014 .................................... 123
Table 22 Additional recommendations for GA services........................................................ 127
x

1 Introduction
Dental caries is a common chronic infectious disease resulting from tooth-adherent specific
bacteria, primarily mutans streptococci (MS) that metabolise sugars to produce weak acid
which, over time, demineralises tooth structure. Although dental caries can be arrested and
even reversed, it often progresses until a tooth is destroyed (Fejerskov and Kidd, 2008).
Dental caries in children has declined significantly over the past few decades (Spencer et al.,
1994; Bernabé and Sheiham, 2014; Sheiham and James, 2014). In New Zealand (NZ),
Ministry of Health (MoH) figures for 2014 show that 58.6% of 5-year-old children are cariesfree (MoH, 2014). The caries free rate in 2000 was 52.1%. While it may be assumed this
would lead to decreasing demand for extensive dental treatment, evidence exists that certain
population groups, of mainly disadvantaged children, still experience very high levels of
disease (Spencer et al., 1994; Thomson, 1994; Tinanoff and O’Sullivan, 1997; Thomson et
al., 2003; Gowda et al., 2009).
Early Childhood Caries (ECC) is defined by the presence of 1 or more decayed, missing (due
to caries) or filled surface in any primary tooth under the age of 6 (AAPD, 2011). ECC is the
most common disease of childhood (Kilpatrick et al., 2008; Davis, 1998) and often is
accompanied by other serious health issues (Casamassimo et al., 2009). ECC harms children,
affecting their development, schooling and behaviour (Edelstein et al., 2006; Arora et al.,
2011). In extreme cases, ECC or its treatment can lead to serious disability and even death.
Lack of access to care, and managing chronic pain and its consequences causes families
stress and affects their quality of life (Davis, 1998). The health care system is confronted
with the challenge of managing the extreme consequences of ECC in hospital emergency
departments.

The 2009 New Zealand Oral Health Survey showed that dental decay remains the most
prevalent chronic disease in NZ and that disparities still exist in oral health in NZ (MoH,
2010). Poorer oral health is experienced by Māori and Pacific children and adolescents, and
those living in areas of higher socioeconomic deprivation. That survey reported similar
findings with regard to Māori and Pacific Island children as the report into Child Oral Health
Inequalities by the Public Health Advisory Committee (Thomson et al., 2003).
1

In NZ, most routine dental care is publicly funded for children up to the age of 18 years. Most
treatment for preschool and primary school-aged children is provided by dental therapists
located in community-based facilities operated by the publically funded health system.
Adolescent dental care is generally provided by dentists under contract with the MoH.
Supporting both the publicly-funded child and adolescent dental services are hospital-based
dental services located throughout the country. These services are tasked with providing
services when the dental care is most appropriately provided within a hospital setting. The
work of these services includes inpatient, day patient and outpatient services for people of all
ages. Almost all day stay or inpatient paediatric dental care is provided within the public
sector.
The majority of children aged 0 to 13 years of age, with decay, are treated by a dental
therapist in a dental clinic using local anaesthetic (LA); however, an increasing number are
being referred to hospital dental departments for treatment under general anaesthesia
(Thomson, 1994; Mason et al., 1995; Alcaino et al., 2000; Whyman, 2000; Davidson et al.,
2002; Jamieson and Roberts-Thomson, 2006; Kruger et al., 2006; Dept. of Human Services,
2007). There is a lack of recent data in relation to children receiving dental care under general
anaesthesia (GA), and there is a need for updated information in order for hospital dental
departments to provide evidence for maintaining or increasing their services.

In 2003, a working group was set up to review and report on the services provided under GA
by District Health Boards (DHBs) for children and use the information gained to develop a
set of national guidelines. The report was to include: a review of the current situation;
guidelines for referral and treatment of children for dental treatment; and guidelines for postoperative follow-up and continuing risk management (Lingard et al., 2008).
To date, there has been no formal review of the health systems response to the
recommendations and guidelines from this extensive report.

The aims of the current study were to provide a situational analysis of the dental treatment on
children under GA in NZ. This is required to provide evidence that will be used as a reference
point for health service planning and implementation of dental care for children under GA
and to report on whether DHBs have followed the working party’s recommendations.

2

2 Literature Review
Prior to reviewing the current situation with regard to children receiving dental treatment
under GA, it is important to examine the literature, both in NZ and overseas.
Accordingly, a literature review was undertaken to investigate: ECC definitions,
consequences and prevention; access to care for children both for routine treatment and those
requiring a GA; the dangers of GA; repeat admissions, assessment, waiting times and followup of children receiving GA; quality of life research; facilities; clinicians providing care;
range of treatment undertaken and the materials used; and any current guidelines and
recommendations.

2.1 Early Childhood Caries

The term “dental caries” is used to describe the signs and symptoms of localised chemical
dissolution of the tooth surface caused by metabolic events taking place in the biofilm (dental
plaque) covering the affected area (Fejerskov and Kidd, 2008). ECC is used when describing
any form of caries in infants and preschool children and is often accompanied by
inappropriate feeding and heavy infection with mutans streptococci.
The presence of a fermentable carbohydrate (such as sucrose or glucose) and biofilms on the
teeth support the growth of acidogenic microorganisms and lead to acidic substances which
in turn dissolve the carbonated hydroxyapatite crystal lattice in enamel, cementum and
dentine (Kawashito et al., 2011). In primary teeth, when demineralisation passes from enamel
to dentine, caries progression is rapid.
Children aged between 12 and 30 months show a different caries pattern from older children.
ECC starts with white-spot lesions in the upper primary incisors and reflects the pattern of
eruption: the longer the teeth have been present in the mouth, the more they are affected
(Fejerskov and Kidd, 2008).
The American Academy of Pediatric Dentistry (AAPD) has recognised ECC as a significant
health problem (AAPD, 2011). ECC is a serious public health problem in disadvantaged
communities in both the developing and industrialised countries (Davies, 1998). ECC is the

3

most common disease of childhood (Kilpatrick et al., 2008; Casamassimo et al., 2009; Davis,
1998). Dental caries in primary teeth is one of the major reasons for hospitalisation of
children (Sheller et al., 1997; Sheller et al., 2003; Dept. of Human Services, 2007; Whyman
et al., 2012) and is costly to treat (Drury et al., 1999; Peressini et al., 2004). Dental caries is a
more costly diet related chronic disease than coronary artery disease, obesity, hypertension or
diabetes (Arora et al., 2011).
Epidemiologic data from United States (US) national surveys clearly indicate that ECC is
increasing in poor children and is largely untreated in children under age 3 (Tinanoff and
Reisine, 2009). Those children with caries experience have been shown to have high numbers
of teeth affected. Arora et al. (2011) showed that, in 1996, 39% of 6-year-old Australian
children had dental caries and that caries experience has increased since that time.
In the United Kingdom (UK), there has been little change in caries prevalence in 5-year-old
children over the last two decades (Lader et al., 2004). Schluter et al. (2007) commented on
poor oral health in 4-year-old Pacific children in NZ, and Thomson et al. (2003) showed that
socioeconomic inequalities lead to poorer oral health. This is consistent with reported data
from Northland in NZ (Gowda et al., 2009), which indicated very high levels of decay in
children, with Māori showing a higher level of caries experience than non-Māori.
Hashim et al. (2011) reported high rates of ECC (31%) in the primary dentition, and was
found to be higher among children of low-income families in Ajman, United Arab Emirates.
Other risk factors described were high snack consumption and children who only utilised
dental services when they had a problem.
ECC has been shown to have negative psychosocial effects on children, whereby they suffer
from chronic pain, changed eating habits, sleep disturbance and altered growth (Davidson et
al., 2002); the wider effects on the household are also identified (Malden et al., 2008).
The trends in oral health show that oral health problems are far from solved and that future
investment in dental research is warranted in order to provide oral health programs that target
those in need and the underlying causes of dental caries in children. Dental caries is the most
prevalent chronic condition in the world and levels increase from childhood into adulthood
(Bernabé and Sheiham, 2014).

4

2.1.1 Defining Early Childhood Caries

ECC, as with dental caries in general, occurs when acidogenic bacteria and fermentable
carbohydrates in plaque react with a susceptible tooth structure to cause demineralisation of
enamel. However, ECC begins on tooth surfaces which are normally affected only to a minor
extent. It also starts soon after teeth erupt and proceeds rapidly. Children who experience
caries as infants have a much higher probability of future caries (Horowitz, 2000; Foster et
al., 2006).
It was long considered that there was not an acceptable case definition for ECC (Davies,
1998) and, in this absence, it is not possible to make comparisons between past
epidemiological studies, or design new studies to determine the extent of the problem.
However, Ismail (1998) stated: “we should abandon the debate on the number and location of
carious lesions that constitute a problem in infancy and recommend that we should define
ECC as the occurrence of any sign of dental caries on any tooth surface during the first 3
years of life as a serious health problem”. However, a multitude of different definitions have
been used by investigators.
The AAPD (2011) have adopted the National Institute of Health classification of ECC (Drury
et al., 1999) as the presence of 1 or more decayed (cavitated or noncavitated lesions), missing
(due to caries), or filled tooth surfaces in any primary tooth in a child under the age of 6. In
children younger than 3 years of age, any sign of smooth-surface caries is indicative of severe
early childhood caries (S-ECC), a particularly virulent form of caries. From ages 3 through 5,
1 or more cavitated, missing (due to caries), or filled smooth surfaces in primary maxillary
anterior teeth or a decayed, missing, or filled score of ≥4 (age 3), ≥5 (age 4), or ≥6 (age 5)
surfaces also constitutes S-ECC.
The NZ prevalence of S-ECC, from data in the 2009 New Zealand Oral Health Survey, is
estimated at 15%1 and it appears that, while ECC is decreasing in New Zealand, the
prevalence of S-ECC is increasing. Data from the Canterbury area show that, from 2009 to
2013, the proportion of young children (age 5) with S-ECC increased from 16.6 to 23.3%.
Gowda et al. (2009) documented that 88% of 5- to 6-year-old children had experienced dental
caries in Northland.

1

Personal Communication, M Lee 2015
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Understanding and defining ECC and S-ECC is important if these oral health problems are to
be solved. Without this, future investment in dental care and prevention programs will not be
achieved.

2.1.2 Risk Factors for ECC

It is important to understand the interactions between the risk factors in the development of
ECC or S-ECC. It is concentrated among a relatively small percentage of the population for
whom the early identification is desirable in order to implement early preventive strategies.
ECC or S-EEC is likely to be as a result of complex genetic and environmental interplay
including social, family, community, government and work policies.

2.1.2.1 Microbial Risk Factors

An infectious disease in a general biological term is the relationship between two distinct but
associated organisms, which can be classified as parasitic, where one benefits at the expense
of the other, or symbiotic (mutualistic), where both benefit. There is another commonly used
category called commensalism, whereby the organisms co-exist without damage to either
organism. ECC is a parasitic infectious disease and MS, including the species Streptococcus
mutans and Streptococcus sobrinus are the most common causative agent (Kawashita et al.,
2011). Lactobacilli also have a role in the development of caries lesion, not in its initiation
but in its progression (van Houte, 1994). Early acquisition of MS is a key event in ECC
(Berkowitz, 2003). Transmission has been shown to occur, usually from the mother, during
the child’s first 2 years of life (Caufield et al., 1993). Poor maternal oral hygiene and greater
frequency of maternal snacking will increase the risk of transferring MS (Wan et al., 2003).
Mothers with dense salivary reservoirs of MS have a higher risk of infecting their infant
earlier (Berkowitz, 2006). More recently, the effect of transmission has been de-emphasised
as dietary sugar has been the focus of risk (Bernabe and Sheiham, 2014; Sheiham and James,
2014).

6

2.1.2.2 Dietary Risk Factors

Children with ECC usually experience frequent consumption of sugar-sweetened beverages
(Marshall et al., 2003). These beverages are readily metabolized by MS to produce acids that
demineralise enamel and dentine.
Saliva production decreases while asleep and the presence of a teat or nipple can increase the
cariogenic potential of the fluid proportion of an infant’s diet. It is recommended that only
water should be given to a child during the night (Fejerskov and Kidd, 2008).
Hashim et al. (2011) reported that young children who have a higher snack consumption level
have a higher prevalence of S-EEC. This is supported by Sheiham and James (2014) who
stated that sugar is the single most important dietary factor in the development of caries. They
recommended that we need to have very low sugar intakes throughout life. Studies have
shown a strong relationship between sugar consumption and caries rates in children over
many decades (Sreebny, 1982; Rodrigues and Sheiham, 2000).

2.1.2.3 Environmental Risk Factors

ECC is most likely to develop if MS is acquired at an early age but a systematic review
concluded that this may be partially compensated by good oral hygiene and a non-cariogenic
diet (Harris et al., 2004). The development of oral hygiene habits is dependent on
environmental risk indicators such as SES (Thomson et al., 2003) and ethnicity (Schluter et
al., 2007; Gowda et al., 2009). This ‘life-course epidemiology’ proposes that advantages and
disadvantages are accumulated throughout life, leading to larger effects later in life
(Broadbent et al., 2005). Pine et al. (2000) reported the benefit of twice daily brushing with a
fluoride containing toothpaste.
Community water fluoridation has been shown to result in lower dental caries rates among
both children and adults (Griffin et al., 2007). The lack of community water fluoridation is an
important environmental risk factor in the development of ECC. Kamel et al. (2013) reported
that children being treated for severe dental caries under GA had statistically significantly
lower numbers of lesions if they lived in a fluoridated area. In this retrospective study of
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children receiving dental treatment under GA, children from non-fluoridated areas were
shown to be younger and have more teeth affected by caries. An unpublished study assessing
referral rates for GA treatment in Dunedin (NZ) in 2006-2007 found that, while one in 24
children from non-fluoridated Mosgiel and Outram required GA for dental treatment, one in
88 children (under six years of age) from nearby fluoridated Dunedin were treated under
GA2.

2.1.3 Consequences of ECC

Children with ECC have a higher risk of new carious lesions in both the primary and
permanent dentitions (O’Sullivan and Tinanoff 1996; Al-Shalan et al., 1997; Foster et al.,
2006). Not only does ECC affect teeth, but the consequences lead to other health issues.
As early as 1992, an association was reported between ECC and the failure to thrive, which is
a condition of poor growth in young children (Acs et al., 1992). This stimulated research in
the effects of ECC on child growth, assessing its role in sleeping, eating, mood and attention.
ECC (or S-ECC) has a debilitating effect on the development, speech, general health, and
self-esteem of infants (Davies, 1998; Arora et al., 2011). Parents of children seeking
emergency dental care in the US reported that 32% missed days at school, 50% had disturbed
sleep, and 86% had reported interference with eating (Edelstein et al., 2006). The effect of
pain on learning and performance was not measured, but Edelstein et al., (2006) postulated
that it must be significant and recommended policies and programmes that address the
problem of paediatric pain associated with dental disease.
High doses of medications used to alleviate pain in children are toxic and concerns have been
raised about the excessive doses given by parents to children with ECC (Squires et al., 2006).
The liver is easily damaged in young children by common pain medications such as
acetaminophen (paracetamol). Amar and Schiff (2007) found that liver toxicity in children
was possible at only twice the recommended dose.
There has been a perceived relationship between neglect and ECC; however, dental caries is
now included by child maltreatment experts on a list of health conditions that are used as an
indicator of child maltreatment (Valencia-Rojas et al., 2008).
2

Personal Communication WM Thomson
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In hospitals in the US, a leading cause of paediatric admissions is pain caused by dental
caries (Rowley et al., 2006). Emergency management is usually limited to controlling pain
and infection, leaving the child, at significant cost, untreated. However, many emergency
admissions then become hospital admissions for managing more severe caries sequelae such
as facial cellulitis where the average length of stay averages 5 days. Again, many such
admissions do not result in the definitive care required and high costs are incurred. High
levels of child admissions for dental caries (15 cases per 1,000 for 3-4-year-olds) were
confirmed in NZ (Whyman et al., 2014). Similar levels were reported in Australia (Jamieson
and Roberts-Thomson, 2006; Madan et al., 2010) and in the UK (Moles and Ashley, 2009).
In Victoria (Australia) the dental admission rate, in 2004/2005, for those aged 0-9 years was
over 4 times the rate of those over 10 years of age, at 7.95 admissions per 1000 of population
and 1.90 per 1000 population respectively (Dept. of Human Services, 2007).
Treatment for dental caries under GA is common; however, it incurs a high cost, and it is not
without risks. Paediatric patients who receive this service are at the highest risk and have the
lowest tolerance for error (Cravero et al., 2006). In New Zealand, it has been shown that
fewer GAs for dental caries are undertaken in private settings, with the great majority
undertaken in the hospital setting (Whyman, 2000; Lingard et al., 2008). In Western
Australia, it has been reported that the economic burden of oral-health-related conditions is
more than Aus$92 million over 10 years (Alsharif et al., 2015). This study also reported that
indigenous status, poverty and rural/remote residency are all risk indicators for hospital
admissions.

2.1.4 Preventive strategies

The AAPD released a policy statement (AAPD, 2011) that recognised caries as a common
chronic disease which results from an imbalance of multiple risk factors and protective
factors over time. To decrease the risk of developing ECC, the AAPD encourages
professional and at-home preventive measures (Table 1). The first two measures relate to
reducing the vertical transmission of MS, which, while ideal, is not possible to avoid; once
established, it cannot be reversed.
This policy statement looked at mainly behavioural issues but ECC is a social, political,
behavioural, medical and dental problem (Ismail, 1998) that can be controlled only through
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understanding the dynamic changes that are taking place in society, along with the structural
factors which are at play. ECC is a social problem because it is greater in the disadvantaged
Table 1 AAPD (2011) preventive measures
Measures
1

Reducing the parent’s/sibling(s)’ MS levels to decrease transmission of cariogenic
bacteria

2

Minimizing saliva-sharing activities (eg, sharing utensils) to decrease the
transmission of cariogenic bacteria.

3

Implementing oral hygiene measures no later than the time of eruption of the first
primary tooth. Tooth brushing should be performed for children by a parent twice
daily, using a soft toothbrush of age-appropriate size. In children considered at
moderate or high caries risk under the age of 2, a ‘smear’ of fluoridated toothpaste
should be used. In all children ages 2 to 5, a ‘pea-size’ amount should be used.

4

Establishing a dental home within 6 months of eruption of the first tooth and no later
than 12 months of age to conduct a caries risk assessment and provide parental
education including anticipatory guidance for prevention of oral diseases.

5

Avoiding high frequency consumption of liquids and/or solid foods containing sugar.
In particular:
(a) Sugar-containing beverages (e.g., juices, soft drinks, sweetened tea, milk
with sugar added) in a baby bottle or no-spill training cup should be avoided.
(b) Infants should not be put to sleep with a bottle filled with milk or liquids
containing sugars.
(c) Ad libitum breast-feeding should be avoided after the first primary tooth
begins to erupt and other dietary carbohydrates are introduced.
(d) Parents should be encouraged to have infants drink from a cup as they
approach their first birthday.
(e) Infants should be weaned from the bottle between 12 to 18 months of age.

6

Working with medical providers to ensure all infants and toddlers have access to
dental screenings, counselling, and preventive procedures.
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segments of society. ECC is a political problem because its solution involves changing values
and political priorities. This incorporates other childhood diseases, hunger, education, family
support, parents’ employment and low self-esteem, which are all problems being faced by
families where ECC occurs.
The prevention of ECC should not be based on one approach, and whole-population
approaches as well as behavioural approaches need to be incorporated. Because ECC is
essentially a condition affecting the disadvantaged, it therefore is a public health problem
(Davies, 1998). Oral health promotion must be a part of general health promotion, integrating
the roles of dental medical and other health care providers (Selwitz et al., 2007).
Ismail (1998) early on highlighted potential barriers to the prevention of ECC. Any proposal
to improve the social, mental, and physical health of children cannot be successful without
adequate funding and support. Success cannot be achieved in the absence of political
leadership. There is a lack of involvement and commitment from many dental and other
health organisations. There has been no lobbying for new initiatives in planning, developing
or funding new programs by organised dentistry to combat ECC in high-risk communities.
He pointed out that the dental community lacks a shared vision of the definition of the
problem, how to prevent it and who is responsible for planning and implementation. Neither
do we have a political advocacy group to inform political leaders about the seriousness of the
problem of ECC in some communities. The community at large and other health
professionals do not recognize ECC as an important problem facing some children. There is
no integrated plan to fight the social, health, nutritional, and economic issues facing lowincome families. There is weak direct support for research on the epidemiology, aetiology,
prevention and treatment of ECC. In the absence of scientific data, we tend to rely on
experience and logic, and in the process make wrong choices. Dental health is not a priority
for most government programmes.
In conclusion, Ismail stated that the evidence presented indicated that there is a lack of
effective methods to prevent ECC. Educational interventions have had weak to modest
success and professional and home-based interventions have not been tested sufficiently in
young populations. This is supported, more recently by Sanders et al. (2006) who reported
that health- related behaviours may reduce oral health disparities but do not eliminate them.
This was also the conclusion of Sabbath et al. (2009) who stated that oral health policies that
aim at changing behaviour will not eliminate disparities in oral health.
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In Australia, Arora et al. (2011) recommended that the prevention and management of ECC
should begin early in life, as it is a public health problem. Repeated interaction with care
givers on the telephone with advice and products may help in the short term, but the success
rates for many such health education programmes are low. Successful programmes usually
have sustained interventions and considerable follow-up and address more fundamental
factors than behaviour.
In NZ, the Primary Health Strategy was introduced (King, 2001) with the key vision
involving a new direction for primary health care with a greater emphasis on population
health and the role of the community, health promotion and preventive care, the need to
involve a range of professionals, and the advantages of funding based on population needs
rather than fees for service. The key directions for primary health care (Table 2) are to enable
this vision.
Primary care clinicians should be familiar with effective interventions for young children
before they require dental interventions. Scientific advances should not demarcate between
medical and dental practices as dental caries must be managed by a team of health providers.

Table 2 Key Directions of the Primary Health Care Strategy

Direction
1

work with local communities and enrolled populations

2

identify and remove health inequalities

3

offer access to comprehensive services to improve, maintain and restore people’s
health

4

co-ordinate care across service areas

5

develop the primary health care workforce

6

continuously improve quality using good information.
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One of the 7 strategies of the NZ oral health document Good Oral Health for All, for Life
(Ministry of Health, 2006) is for oral health providers to build links with other primary health
care providers.

2.2 New Zealand Oral Health Care

The New Zealand Public Health and Disability Act 2000 established the organisation of
health and disability services in New Zealand. It enabled the creation of DHBs, and set their
roles for delivering health and disability services.
More specific oral health strategies are outlined in the MoH documents ‘Good Oral Health
for All, for Life’ (MoH, 2006) and ‘Oranga Waha, mo te iwi Maori katoa’ (Robson et al.,
2011). ‘Good Oral Health for All, for Life’ outlines action plans to deliver the oral health
objectives in line with the NZHS. Seven strategic areas were identified: to re-orientate child
and adolescent oral health services; reduce inequalities in oral health outcomes and access to
oral health services; promote oral health; build links with primary health care; build the oral
health workforce; develop oral health policy and perform oral health research; monitoring
and evaluation. The strategy outlined the expectations on DHBs to commit to this vision of
oral health for all New Zealanders.
‘Oranga waha’ is the vision for good oral health for all Māori (Robson et al., 2011). It
identified the obligation on the Crown to address issues of access and equity of oral health
outcomes for Maori and identified key Maori groups at risk of poor oral health.
The provision of oral health services by DHBs is currently outlined in the Oral Health
Services: Tier Level 1 Service Specification (MoH, 2009). This document described the need
for DHBs to provide hospital level services to special populations identified as children,
adolescents, high need populations, hospital inpatients, people unable to access dental care
due to special dental or medical conditions, and low-income adults.
As part of the overall oral health service, DHBs are also required to provide oral health
education and promotion to service users and other health service personnel as well as
advocacy for dental public health issues.
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At present publicly-funded dental care in New Zealand is targeting mainly people under 18.
The community oral health service is responsible for pre-school and primary school children
and while most adolescents are seen by private dentists, contracted by the MoH, the
community oral health services are now also treating adolescents in some DHBs, where not
enough private dentists are willing or able to do so. This publicly-funded dental care ceases
on the day before their 18th birthday.
The community oral health service is responsible for all pre-school children. In recent years,
the MoH has asked DHBs to ensure that the community oral health services become more
proactive in seeing these children. It is now recommended that all pre-school children are
enrolled from birth. The target set by the MOH is that 85% of pre-school children are
enrolled.
It is estimated that 95% of primary school age children are enrolled with the community oral
health service (Thomson et al., 2003). The 2009 National Oral Health Survey stated that
90.3% of children aged 5-11 years had visited a dental health professional within the previous
year. Enrolment does not automatically mean that a child has been seen (utilisation). The
MoH has targets for enrolment (90%), but not utilisation by children. The percentage of
children (who visited a dental health care worker in the last 12 months was 84% in 2013/14,
up from 76% in 2006/07 (MoH, 2014).
Historically, the uptake of free dental care by adolescents has always been lower than for the
community oral health service (Fitzgerald et al., 2004). Caries experienced in adolescents has
been shown to increase over the three years from age 12/13 to age 15/16 (Foster-Page and
Thomson, 2012). This age group is caries-active as, in fact, all age groups are. Data from the
Dunedin study show that dental caries continues unabated as a disease of adulthood
(Broadbent et al., 2013). The Ministry of Health has set a national target of 85% utilisation
for adolescents, although the actual target for any DHB is negotiated with the Ministry,
usually depending on past performance. A valid criticism of this is that utilisation is not the
same as treatment completion, which may be a better measure.
Inequalities in child oral health have been shown to continue later in life (Thomson et al.,
2000). The study suggests that the factors which led to those differences are still occurring
and that those who remain as episodic users of dentistry will continue to lose teeth at a
greater rate than those who are routine users. Caries experience at age 5 has been shown to be
predictive of caries experience by age 26 (Thomson et al., 2004). Substantial dental caries
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and tooth loss experience occur as people move from the third into the fourth decade of life
(Broadbent et al., 2005). In NZ, while all children have access to publicly-funded dental care
up to the age of 18, not all children take advantage of this care and those that do not risk
higher rates of disease and tooth loss.
It must be appreciated that comparisons between countries, with respect to child oral health
care is difficult. In NZ, the dental care of children is almost totally funded by the public
health system, with a very small number of children receiving treatment privately. This is
similar to the UK, but in contrast to the USA, which is largely funded by private insurance
schemes.

2.3 General Anaesthesia for Dental Care

Many children are referred from the primary care sector to hospitals for treatment of caries
under GA. This secondary level care for referred children is usually for extensive treatment
and, if appropriate, the child is placed on the GA waiting list. After treatment, the child is
discharged, a post-operative appointment is made, and the child is returned to the care of the
referrer. There will be an occasional exception where a child may continue under surveillance
in a hospital environment, usually because of a medical condition.
In the UK, the Poswillo Report (Poswillo, 1990) concluded that GA for dental care should be
avoided when possible. However, extraction under GA is still a very valuable procedure. The
actual dental treatment does not necessarily differ from that carried out in general practice or
the community oral health services. The reason for treating children under GA maybe that
they have proved to be unable to accept dental treatment because of dental anxiety, being
very young, having so much caries that treatment is unable to be completed, or they have a
severe medical problem which requires care to be carried out in a hospital environment.
The provision of dental treatment under GA in the UK has changed considerably this century
(Moles and Ashley, 2009). Following a number of dental GA deaths, the Department of
Health published A Conscious Decision in 2000 and recommended that all dental GAs be
carried out in hospital (Department of Health, 2000).
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Dental treatment under GA does not diminish fear (Klaassen et al., 2009). However, the use
of dental GA can restore a child’s oral health in a single visit, thus allowing behavioural
modification methods to be applied at a later time.
The AAPD (2011) indications for a dental GA include: (1) patients who cannot cooperate due
to a lack of psychological or emotional maturity and/or mental, physical or medical disability;
(2) patients for whom LA is ineffective because of acute infection, anatomical variations, or
allergy; (3) patients who are extremely uncooperative, fearful, anxious, or uncommunicative;
(4) patients who require significant surgical procedures or immediate, comprehensive
oral/dental care and (5) patients for whom the use of dental GA may protect the developing
psyche and/or reduce the medical risk.
The AAPD encourages dentists to consider other techniques as alternatives to dental GA and
use preventive care in order to find best treatment modality and achieve good results in the
long term.
In NZ, Lingard et al. (2008) also encouraged dentists to first consider other possibilities for
providing care and that dental care under GA should not be regarded as a convenient
alternative to routine care because of time pressures, workload parental pressure, and lack of
experience or facilities. In general, children requiring dental care under GA will include those
who: (1) have acute pain and/or orofacial infection which cannot be managed under LA (with
or without sedation); (2) require multiple extractions and/or comprehensive treatment and are
too young or anxious to co-operate with treatment under local/regional anaesthetic (with or
without sedation); (3) have certain disabilities or medical problems which preclude treatment
under local/regional anaesthesia (with or without sedation); (4) require oral surgery; (5) have
sustained extensive orofacial or dental trauma; or (6) require extensive treatment but have
restricted access to care because of living in a remote location. In cases such as the latter,
having all treatment provided at one appointment will reduce the impact on the family by
reducing travel. However, this is not a general indication for treatment under GA in cases
where cooperation is otherwise adequate for dental treatment with local anaesthesia.
The treatment of both acute problems and the provision of a range of planned dental care
procedures was found to be available under GA for children in all DHBs in NZ. Waiting
times for both an assessment appointment and treatment varied across the DHBs and the
working group considered that the access criteria for dental treatment for children under GA
were not appropriate or consistent (Lingard et al., 2008).
16

The working group found that, in the month of May 2004, 507 children received GA for
dental treatment in NZ. During July 2004 and June 2005, a mean 7.8 children received dental
treatment under GA for every 1,000 children under the age of 10. There was marked variation
among DHBs, ranging from 2.3 GAs per 1000 children in Auckland to 37 GAs per 1000
children on the West Coast of the South Island. The report noted that the West Coast data
may be incorrect and this figure should be halved; however, even so a large variation still
existed. Māori were over-represented while European and Asian children were underrepresented among children receiving dental care under GA. In total, approximately 5000 NZ
children received dental care under GA during 2004.
An extensive review of hospital admissions in NZ for dental care over the 20-year period
1990-2009 (Whyman et al., 2012; Wyman et al., 2014) confirmed that dental disease
(alongside respiratory infection, gastroenteritis, skin infections and asthma) was a leading
cause of potentially preventable admissions to hospital for young children. Again, admission
rates were higher for Maori and Pacific children, and those of lower SES. Children aged 8
years or under were the largest proportion of people admitted for dental care. This group
accounted for 62.8% of all admissions to hospital for dental care in the years 2005 to 2009.
Children aged between 3 and 8 years old had the highest increase in admission for dental
care. The admissions were primarily a result of dental caries or its sequelae. This study
highlighted a substantial volume of potentially preventable hospital-based dental care is
preformed mostly on young children, with an increasing demand for this care. It is not
surprising that the largest group that required hospital admission for dental care was those
younger than 8 years of age, due to their lack of cooperation; however, the report noted that
the increases were disappointing, given the investment in primary dental services for
children. This could be interpreted as evidence that treatment services have little effect on
disease indices.
A potential reason for the increase in hospital admissions for provision of dental care is the
reduction in such treatment being provided in the private sector (Whyman, 2000; Dept. of
Human Services, 2007). The demand for higher anaesthetic safety standards in providing GA
has been mainly responsible for this decline. Whyman reported that an overall reduction of
approximately one-third in the availability of private dental care under general anaesthesia in
New Zealand had occurred in the previous 5 years.
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The 20-year review of NZ admissions for dental care (Whyman et al., 2012) found that
substantial regional variation existed in the rates of admission. The authors commented that
their initial examination of the child oral health data suggested that reasons other than the
underlying levels of disease were responsible for these admission rates. This is supported by
a study from Western Australia (Alsharif et al., 2015).
The rate of admission also varied greatly by ethnicity, with Māori and Pacific groups overrepresented, while Asians and New Zealand Europeans had lower rates. A number of
disparities also exist with regard to deprivation, with a higher percentage of dental admissions
for those with lower SES.
Also in NZ, Kamel et al. (2013) found that the severity of dental caries in those treated under
GA over a 10-year period was significantly lower in areas with community water
fluoridation. They argued that this is important, since children with ECC should be
considered the most vulnerable, and community water fluoridation should be seen as an
important public health measure.
Similar patterns are evident overseas, showing that the situation in NZ is not unique. In
England, hospital admissions for dental care in children from 1997-2006 were analysed
(Moles and Ashley, 2009). Over half were primarily for dental caries, and over 80% involved
extractions. Again, there was a steady annual increase (28% over the nine years) in the
number of episodes of care. More episodes of care were provided for low SES children, with
twice as many from the most deprived quintile than from the most affluent quintile. The most
common age reported was five. The authors were disturbed by the large numbers being
treated with GA, but even more worried by the increasing number of admissions.
In Northern Ireland, the mean age of children having extractions under GA was 6.8 years
(MacCormac and Kinirons, 1998). The most common reasons for referral were the
requirement for multiple extractions, the patient’s anxiety or fear of dental treatment and the
young age of the patient. The report concluded that practitioners do consider a range of
factors before referring children for dental treatment under GA, with the most common
reasons being that multiple extractions were required, the patient was anxious or a very
young age.
Another report, from Guy’s hospital in England (Roberts, 1990), showed that 4-year-olds
were the single largest group requiring GA for dental care, followed closely by 5- and 6-year-
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olds. The report noted that over 50% of children were treated for dental caries that had
developed before age 5, and that only 26% had received any preventive therapy.
O’Sullivan and Curzon (1991) found in Leeds (UK) that 76% of children requiring GA for
dental care were treated because of behavioural problems, and the mean age was 4 years and
6 months. They concluded that the GA approach allowed for large amounts of restorative
work to be completed quickly, and then preventive care and behavioural management of
children could follow.
Changes in Western Australia in the demand for general anaesthetic care for paediatric caries
were reported by Madan et al. (2010). Hospitalisation for dental care was assessed by looking
at the SES and the primary residence. Australia is one of the most sparsely populated
countries in the world, and this study showed distinct patterns of different levels of demand
for GA care in children and adolescents by SES and geographical location. There was a
growing overall trend of increasing demand being placed on the public sector. It was reported
that people residing in areas with more difficult access to dental care increasingly utilised the
option of treating dental caries under GA.
In Adelaide (Australia), Jamieson and Roberts-Thomson (2006) recorded a 5 times increase
in dental GAs for children in the 10-year period from 1993/1994 to 2003/2004. They found
that disparities existed in relation to age, sex, ethnicity and location. Also in Australia, it was
reported in Victoria, a 62% increase in total dental admissions from 1997/1998 to 2004/2005
(Dept. of Human Services, 2007), with a 24% increase per thousand of population. The
increase was greatest for children aged 0-9-years-of-age (53%).
Indigenous populations in Australia have higher rates of admissions (Tennant et al., 2000).
Kruger et al. (2006) found that Aboriginal children in Western Australia were 31 times more
likely to be admitted for dental treatment than non-Aboriginal children.
The demand for paediatric dental GA services at a specialist paediatric dental unit in New
South Wales (Australia) was evaluated to assess changing patterns over a decade from 1984
to 1997 (Alcaino et al., 2000). The number of children managed under GA increased from
189 in 1984 to 777 in 1996. This was accompanied by an increase in waiting times. Caries
remained the most common reason for referral. Over two-thirds of the children were under 6
years of age. The paper concluded that, despite the general decline in dental caries
experience, there remained an important group of children who have treatment high needs
and for whom GA provides a useful treatment option.
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Another paper from Western Australia looked at factors associated with dental admissions for
children younger than 5 years (Slack-Smith et al., 2009). Preschool children were more likely
to be admitted for dental caries if they had an intellectual disability (odds ratio 1.9) or a birth
defect (odds ratio 1.9). Children living in a region without fluoridated water were also more
likely to have had a dental admission (odds ratio 2.2).
A retrospective study of paediatric dental patients treated under GA in China (Bader et al.,
2013) found that the most common reason for treatment was the inability to cooperate and
accept dental treatment under LA. The authors commented that, while dental GA is a very
efficient treatment modality (since it takes a single appointment and requires little or no
cooperation), it should be considered a last resort because of the expense and morbidity risk.
Again, the majority (80%) of the patients were aged 6 years or less.
There is consensus worldwide that, while clinicians should first consider traditional care
(with or without sedation), there is growing demand for dental care under GA. The majority
of these children are very young, anxious or require multiple extractions or substantive care.
There is also agreement that dental treatment under GA should not be regarded as a
convenient alternative to routine dental care.

2.3.1 Mortality and morbidity associated with dental treatment under GA

In dentistry, day-stay care has been shown to be of great value for the treatment of specific
groups of child patients, including those with special needs and those too young to tolerate
treatment with local anaesthetic alone. GA will continue to be used for dental care for the
foreseeable future; however it is an important responsibility to ensure that it is as safe as
possible.
It has been shown that death following dental GA in healthy children is extremely unlikely
(Krippaehne and Montgomery, 1992). Lee and Roberts (2003) reviewed the literature and
surveyed the risks of mortality associated with child GA in a hospital setting. They reported
22,615 dental cases using general anaesthesia on children aged 1 to 6 years and there were no
deaths associated with anaesthesia reported by responding hospitals.
Morbidity following dental GA in children has not been widely reported on, but it is much
more likely. Enever et al. (2000) reported that morbidity was minimal; however, that study
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was retrospective and relied on patients’ memory of events some months after surgery. Holt
et al. (1991) assessed the morbidity of dental treatment using GA at the day-care facilities of
Eastman Dental Hospital and also investigated the acceptability of the service to those using
it. Of 103 patients, 94 had one or more symptoms following treatment. In at least 53 cases,
this was related to the dental treatment and not the anaesthetic. However, the service proved
acceptable to almost all who used it.
Bridgman et al. (1999) showed that morbidity following extractions under GA is common
and can be a difficult experience for both patients and parents. It was observed that 92% of
children complained of symptoms associated with surgery under GA. Distress was noted in
20% during induction and in 33% during recovery. Continued distress was seen for 39%
during the journey home and for 37% once home had been reached. Other symptoms
included nausea, vomiting, sickness and prolonged bleeding. Six (of 80) reported
psychological trauma one month after their GA; three had nightmares and two had continuing
bad memories.
A more recent study (Atan et al., 2004) attempted to determine which characteristics were
most closely associated with the overall morbidity of a child undergoing GA for dental
treatment. The findings suggest that morbidity related to the GA was less of a problem than
morbidity related to the dentistry. The authors concluded that pain is the most prevalent
symptom of postoperative morbidity and suggested that improvement in pain control will
reduce morbidity following dental GA.
Pain control is a responsibility between an anaesthetist and dentists. Many anaesthetists will
provide pain relief in the short term, and dentists prescribe medications for the period
following discharge from surgery. Gazal and Mackie (2007) reported that using ibuprofen
alone or in combination with paracetamol showed a reduction in post-operative pain in
children following extractions under GA.

2.3.2 Repeat admission for dental care under GA

In NZ, the readmission rate for all dental reasons, within 4 years, for all ages has been
reported to be 5.6% between 1990 and 2004 (Whyman et al., 2012). Over this time, this
figure has remained stable, and it was 5.8% for the latest period analysed (2000-2004) in this
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study. Age is an important factor in the readmission rates for dental care. For example,
repeat admissions were 8.4% for patients aged 0-2 years. Regional variations showed a
readmission rate of 2.6% to 9.1% across all of New Zealand’s 20 DHBs. These variations are
because of a number of factors: the age and access are likely to be different at each DHB; the
access to community dental services varies and there are likely to be differences in the
success of the treatment provided at the first GA.
Most previous data in New Zealand are considering child readmissions. In Palmerston North,
a readmission rate of 4.2% was reported over a five-year period (Thomson, 1994). At the
University of Otago, the rate was 5.1% (Drummond et al., 2004). A recent audit at the Hutt
Valley DHB reported a similar rate3.
The UK and Australian studies reported readmission rates of approximately 8 to 10%, which
are higher than those reported in NZ. Moles and Ashley (2009) reported on hospital
admission for dental care in the English National Health Service for children aged up to 17
years between 1997 and 2006. There was a readmission rate of 10.1%. In Western Australia,
there was a readmission rate of 9.8 % reported (Slack-Smith et al., 2009) in the first 5 years
of life for 10,493 children born and resident in Western Australia between 1980 and 1995.
Again in the UK, O’Sullivan and Curzon reported in 1991 that 8.8% of British children
needed a second general anaesthetic within 3 years of their initial treatment.
Harrison and Nutting (2000) investigated patterns of referral, disease and treatment for
healthy children who had received two or more dental GAs at Guy’s hospital. They reported
that the mean timing of a second GA was 1 year and 9 months (range: 42 days to 4 years and
seven months). The repeat admission rate was 9.5%. An interesting discovery was that, of
cases involving a single tooth extraction at the first GA, 75% required a second GA.
A paper discussing the frequency of repeat GA for dental care (Albradri et al., 2006) admitted
that this was an area of concern. A contributory factor to repeat GAs is poor treatment
planning. The study found the mean interval between GAs was 2 years and 3 months for
patients having extractions at Liverpool (UK) University Dental Hospital. The reported repeat
rate was 11.9%. In Leeds (UK), a 10.7% repeat GA rate over a six-year follow-up period was
found (Kakaounaki et al., 2006) after treatment in 1997.

3

Hutt hospital dental department audit 2013
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Readmission to hospital may occur for a number of reasons. It is expected that higher repeat
admission rates for younger children will be related to recurrence of dental caries (or further
progression of disease ignored, missed or left untreated on the earlier occasion) and that they
will still be too young to be managed in the community. However, readmission may also be
caused by the need to stage treatment, continued care for special needs patients or a
preference (by clinician or parent) to have treatment undertaken with GA. Readmission rates
will also vary depending on the period of follow-up. The longer that period, the higher the
admission rate will be. Whyman et al. (2012) stated that four years was chosen for their study
so that comparisons could be made with the readmission rate of Drummond et al. (2004)
which was also based on a four year observation period.

2.3.3 Assessment for dental care with GA

In New Zealand, Lingard et al. (2008) found wide variations in the assessment process. The
assessment was undertaken by a dentist associated with the hospital dental service in most
DHBs, while, in others, children were placed on a GA booking list directly following referral
from a dentist or therapist.
A study sought information on how many patients in Rochdale (UK), for whom dental GA
was requested, actually needed it in order to complete treatment Tyrer (1999). He found that,
in 75% of cases, it was possible to complete extractions without the need for GA. Pain as a
presenting symptom, young age and multiple treatments were found to be poor indicators of
need for GA and did not mean that successful treatment was unable to occur. He concluded
that there was potential for significant reduction in the use of dental GA through better
assessment. It was recommended that pre-anaesthetic assessment appointments could reduce
the number of dental GAs undertaken. Parents should be made aware that demand, in the
absence of clinical need, is not sufficient reason to proceed with GA.
Dental practitioners’ referrals for dental GA in Belfast (Northern Ireland) were assessed and
it was found that approximately half of these indicated that parent or patient preference were
the reasons for the referral (MacCormac and Kinirons, 1998). This shows that the decision to
refer is not made in isolation from the wishes of patients or parents. This finding is consistent
with that of Albradi et al. (2006), who found in Liverpool that one-quarter of presentations
for dental GA were self-referred, which suggests that the parents considered this to be an
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acceptable option for the treatment of their children. At Liverpool University Dental Hospital,
it is standard practice for all patients to be assessed in the paediatric unit, at which time the
parents and children are always encouraged to consider having treatment by alternate
methods. Albradi et al. (2006) commented that radiographs were less available for review in
children for whom a second GA was necessary and they acknowledged that repeat GAs might
have been avoided had radiographs been used at the initial GA.
At Westmead Hospital (New South Wales, Australia), all patients referred for treatment
under GA receive a full consultation, history and examination by a paediatric dentist (Alcaino
et al., 2000). If appropriate, the child is placed on the waiting list. On the day of the
procedure, the patient is examined again by the dentist providing the treatment. This is
consistent with Hong Kong, with referred patients being examined by experienced staff or
postgraduate students before being placed on a list for dental treatment under GA (KwokTung and King, 2006).
The types of assessment services offered to children prior to extraction in Scotland were
examined by Tochel et al. (2004). Clinical directors of Community Dental Services and
Hospital Dental Services were interviewed, and it was discovered that an unacceptably
diverse range of assessment existed. It was recommended that guidelines on pre-GA
assessment be developed to reduce variation.
A study examining the use of GA for extraction of children’s teeth in two hospitals in the UK
found a clear need for the development of guidelines in assessment (Albadri et al., 2006).
Again, variation existed among different centres. Chaollai et al. (2010) reported from
Yorkshire and Humber (UK) that there was much variation in how dental GA lists were
organised. An absence of agreed referral protocols and an unstructured assessment were
identified. The authors reported that 10.6% of children on the lists had no pre-operative
assessment and another 12% had their pre-operative assessment on the same day as the dental
GA.
These findings contribute to a growing body of evidence that there is a lack of clear
guidelines in assessing children for GA for dental treatment. Lingard et al. (2008)
recommended that any assessment of a child referred for dental care under GA be undertaken
by an experienced clinician who has an understanding of clinical paediatric dentistry. Once a
decision is made to proceed with care under GA, the medical history must be reviewed and
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consent policies followed. This is also an opportunity for oral health education and preventive
strategies.

2.3.4 Waiting Times

At Liverpool and Manchester dental hospitals (UK), it was found that the average waiting
time between referral and assessment was 10 weeks, with the longest being 17 weeks at the
Manchester school of dentistry (Albradri et al., 2006). The Liverpool dental hospital had no
waiting time between referral and assessment because children were able to walk in as casual
patients, bringing their letter of referral (or even presenting as a self-referral). The waiting
times between assessment and GA differed between the two hospitals, with the Manchester
hospital completing all patients within 4 weeks (average of 3 weeks), while Liverpool
completed all patients within 12 weeks, with an average wait of 3 to 5 weeks. Again in the
UK, it was reported that waiting times in Yorkshire and Humber varied between 3 and 84
weeks, although most complied with the National Health Service 18-week waiting time
initiative (Chaollai et al., 2010).
Roberts (1990) from Guy’s hospital (London, UK) discussed processes for dental GAs, both
at Guy’s hospital and Queen Mary Hospital. The treatment lists and waiting times depended
on three degrees of urgency. Priority 1 required immediate (same day) treatment; this was for
children with facial swelling, severe pain or trauma, or who were possibly in need of an
urgent biopsy. Priority 2 patients required the first available appointment (that is within 10
days). This was for children with a severe medical disorder and/or tolerable toothache and
chronic abscesses. Priority 3 patients were asymptomatic children who were placed on a
waiting list to be treated within 6 weeks.
Conversely, at Westmead Hospital (Sydney, Australia), the demand for GA had grown and
the waiting lists had increased to between 2 and 3 months (Alacaino et al., 2000). While this
was considered clinically unsatisfactory, it was shorter than reported waiting times in NZ and
the UK.
At Eastman Hospital (UK) over a period of 20 years, from 1972 to 1992, the number of
children receiving dental treatment under GA increased by 230%, yet facilities and personnel
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were static (Mason et al., 2005). The waiting times were, in 1992, 10 to 12 weeks, on
average.
Increasing evidence showing an increase in demand for GA for dental treatment is further
bolstered by a retrospective audit of day-stay dental treatment for children under GA at a NZ
hospital dental unit which also showed that demand for such treatment had risen (Thomson,
1994). Waiting times increased over the 5-year period of the study. Initially, only 3.4% of
children had to wait more than 3 months for treatment in 1989-1990. By 1993-1994, this had
increased to 28.4%. Those data are 20 to 25 years old now. Another retrospective audit of
trends in day-stay treatment in Taranaki (NZ), reported a 13% increase in children
undergoing a GA for dental treatment from 2001 to 2005 (Foster-Page, 2009). However, this
study reported waiting times for assessment decreased over the audit period.
Davidson et al. (2002) described waiting times in Dunedin (NZ) from 1997-1999 as ranging
from less than 1 month to 25 months, with a mean of 6.3 months. This time was calculated
from the point of initial referral to the time of treatment under GA. The authors noted that
many children suffered chronic pain, changed eating patterns, sleep disturbance and changes
in growth while waiting for treatment.
The previous NZ working group also sought information on waiting times (Lingard et al.,
2008). Many children continue to have pain or infection while waiting for their dental
treatment under GA. In NZ, there are two separate waiting lists before a child can have
his/her GA. The first is the time between referral from the therapist (or dentist) and the
hospital-based appointment (called the First Specialist Assessment, or FSA); the second is the
period waiting on the booking list between the FSA and the GA procedure. All DHBs
reported as being able to arrange acute extractions at reasonably short notice. In May 2004,
the time between referral and FSA was up to 2 months in eleven DHBs; it was up to 4 months
in 2 and up to 6 months in one. There was one DHB with no information on how long the
waiting list was. Again, in May 2004, the second waiting period was fewer than 2 months in
four DHBs, up to 4 months in four more, up to 6 months in another 5 DHBs, and more than 6
months in four services (Lingard et al., 2008).
Since that report was completed, the MoH introduced maximum waiting times for elective
surgery, both for FSA and completed surgery. Initially, this was 6 months (introduced on
30th June 2012); it was reduced to five months in June 2013 and, from the end of 2014, every
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child must have his/her GA within 4 months of being placed on a waiting list. Severe funding
penalties occur if DHBs fail to achieve these targets.

2.3.4 Follow-up

Children with a history of severe dental caries should be regarded as being at greater risk for
the disease in the future (Berkowitz, 2003; Graves et al., 2004; Selwitz, 2007) and the
treatment of dental caries under GA does not eliminate future tooth decay. Retrospective
studies of children having had treatment under GA found that the on-going risk of caries is
high. They showed that, despite more intensive preventive measures, this group of children
were still highly predisposed to greater caries incidence in later years (Almeida et al., 2000;
Drummond et al., 2004; Foster et al., 2006).
Roberts (1990) was disappointed to find that only 26% of patients receiving dental GA at
Guy’s hospital (UK) had received any preventive advice prior to the GA. Once treatment was
completed, the parents did not see the need for prevention and the subsequent appointments,
specifically for prevention, were not kept. This is supported by Foster et al. (2006), who
found in Buffalo (US) that, following comprehensive treatment of ECC under GA, 53.6% of
patients had developed caries within 6 to 24 months postoperatively. New caries lesions were
less likely in the children who attended their 2-week postoperative appointment, but that
group comprised only a little over one-third of the children (39.4%). Graves et al. (2004)
studied a cohort of 79 US children who had received extensive dental treatment under GA;
they found that, of the 59 who returned, 37% had developed new carious lesions after only 6
months. A retrospective study of 292 children in Dunedin, NZ found that of the 95% who
returned, 55% had developed new caries with 2 to 4 years (Drummond et al., 2004). An even
higher rate was reported by Almeida et al. (2000), with a caries reoccurrence rate of 79%,
with all of the children in the study examined 2 years after their GA. However, Foster et al.
(2006) did state that their figures would have been similar if all children who failed recall,
and were therefore not examined, had developed new caries.
It appears that attending the immediate postoperative appointment for evaluation and
reinforcement of oral hygiene and dietary counselling appears to reduce the likelihood of a
reoccurrence of caries. It is unknown whether this is because of the reinforcement or whether
those who attend follow-up are more likely to be receptive to changing behaviour. Lingard et
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al. (2008) recommended that all children who have received restorative treatment under GA
should be classified as being at higher risk of developing caries for at least one year
afterwards. They recommended that children in New Zealand should be seen by their primary
care provider within three months of receiving treatment under GA. In Yorkshire (UK), all
children who had received dental care under GA were seen within 4 months, where an
emphasis was on prevention and behavioural management (O’Sullivan and Curzon, 1991). A
more recent Yorkshire and Humber review (Chaollai et al., 2010) reported that most children
received some form of follow-up, with 76% having a discharge letter, 9% having a postoperative appointment and 10% receiving a phone call.
The AAPD (2011) recommended that children who have a greater risk of developing future
caries would benefit from recall appointments at greater frequency than every 6 months;
however, in NZ, for the majority of DHBs, the greater follow-up for an at-risk child is to
reduce from 12 months to 6 month recall appointments. The National Institute for Clinical
Excellence (NICE, 2004) recommended a recall interval of 3-12 months, depending on risk
category for children under the age of 18. For patients 6 years and older, Featherstone et al.
(2007) recommended recall every 3-4 months for high-risk children.
While it is recommended that all high-risk patients in the community dental services should
be seen within 3 months of completion of their dental treatment (Lingard et al., 2008); there
needs to be more evidence to suggest there are better outcomes when children are seen 3monthly rather than 6-monthly. Moreover, an unintended consequence is that, by shortening
the review interval recommendation to 3 months for high-risk patients, the staffing and
financial resources within the community dental services may not allow for the remainder of
the enrolled patients (at lower caries risk) to receive their necessary yearly recall.
Part of the problem of how soon after a GA should the patient be seen is also determined by
what preventive activities should be done at this appointment. Lingard et al. (2008)
recommended that, at a minimum, these should include professional fluoride treatment and
oral health education. These measures should be clearly documented in the patient’s clinical
notes. There is general agreement in the literature that each recall should include appropriate
anticipatory guidance and counselling that includes oral hygiene instruction and dietary
advice (SCDEP 2010, AAPD 2011, Featherstone et al., 2007). However, a meta-analysis of
the effectiveness of health education reported that the quality of evidence on the effectiveness
of dental health education is poor, and well designed research into the outcomes of dental

28

health education is sparse (Kay and Locker, 1996). This is still supported as being relevant
(Livny et al., 2008).
NICE (2004) recommended that dental health education advice should be provided to
individual patients at the chairside since this intervention has been shown to be beneficial (in
the short term). The effectiveness of other means of delivering dental health education and
oral health promotion is unclear since, despite its importance, some issues have been poorly
researched. Although evidence may be insufficient on whether it changes behaviour, dental
clinicians arguably have an ethical obligation to deliver appropriate oral hygiene and dietary
advice to patients.
Fluoride therapy has been the centrepiece of caries-preventive strategies for over 5 decades.
There is clear evidence that fluoride toothpastes are efficacious in preventing caries
(Marinho, 2003). In NZ, it is recommended that toothpaste of 1000ppm be used twice daily
for all ages, and be part of the oral hygiene instruction (Coop et al., 2009).
Fluoride varnish has also been shown to be more effective than placebo or no treatment in
preventing dental caries (MoH, 2009). The current MoH guideline for the use of fluoride
varnish is twice yearly application of F-varnish for those who are at high risk of dental caries.
The expert advisory group considered that there was no benefit of more than twice yearly
application of fluoride varnish.
The Scottish Dental Clinical Effectiveness Programme (SDCEP) recommended a further
application of fluoride varnish in addition to the standard prevention regime for all children
(which is 1-2 times per year), and to consider providing a free tooth brush and toothpaste
(SDCEP, 2010). Guidelines from the AAPD recommended that children with high caries risk
should receive anticipatory guidance (appropriate discussion and guidance) at every recall
including dietary and oral hygiene advice (OHI) advice as well as professional fluoride (NaF)
varnish application every 3-6 months (AAPD, 2011). Featherstone et al. (2007)
recommended that high-risk patients should receive 3-monthly anticipatory guidance and
NaF varnish and, in addition to this, they recommended a salivary test, bitewing radiographs
6-monthly, and sealants for deep pits and fissures.
Fissure sealants are recommended as part of a preventive programme in many clinical
guidelines (such as those by NICE, SCDEP, AAPD). According to the AAPD guidelines, the
timing of radiographs should not be based on the patient’s age but on their need with respect
to caries risk.
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Best practice in existing NZ and overseas papers is not entirely clear, but most
recommendations tend toward 3–6 month recalls with at least twice-yearly fluoride
applications following treatment under GA. MoH guidelines recommend twice yearly
application of fluoride (MoH, 2009).

2.3.5 Quality of life

The dental profession diagnose, prevent and treat orofacial diseases such as dental caries,
periodontal disease, neoplasia and malocclusion. Clinical indices for caries, periodontal
disease, malocclusion, dry mouth, mucosal conditions and enamel defects have been
developed and used for measuring and describing these diseases within populations. These
traditional indices are actually disease measures and give no idea of the effect of the various
conditions on a patient’s well-being (Shearer et al., 2007).
In 1948, the constitution of the World Health Organization defined health as “a state of
complete physical, mental and social well-being, and not merely the absence of disease or
infirmity” (WHO, 1948). This definition broadened the concept of health and signalled a
departure from the long-held belief that health is merely an absence of disease.
Medicine was first to look at the relationship between health and quality of life, and the
1970s saw an increase in interest in exploring the notion of people’s subjective experience of
their health status and the impact on their daily lives.
The oral cavity was not usually taken into account when general health status was considered
and it was assumed that the consequences of oral conditions were either negligible or nonexistent. This meant that dentistry was slower in responding to these methodological
advances. Awareness of the deficiencies of the traditional measures has been steadily
increasing since the mid-1970s (Thomson, 2011), when Cohen and Jago drew attention to
them and called for the development of what are termed “sociodental’ indicators (Cohen and
Jago, 1976).
Cohen and Jago realised that very little research existed relating social indicators (such as
lifestyle, or cultural and ecological factors) to the available indexes of oral health status
(dental caries, periodontal disease, malocclusion, oral hygiene and other oral conditions).
Differences in these indices do not explain the variation in how people seek and use dental
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care, and neither do they explain how they differ in the impact of their oral status on their day
to day lives.
Cohen and Jago suggested that expansion of such research would enable dental indicators to
be useful for policy decisions. They believed that the most common diseases occurring within
the oral cavity, those affecting the teeth, could be considered as paradigmatic of chronic
physical disease, for they reflect the lifestyle of the individual, have a multi-factorial
aetiology, are largely or wholly preventable, and are insidious in onset and relatively painless,
yet have acute stages. Like many chronic diseases, they incur low mortality, but their very
commonness transforms them onto an important economic, if not social, problem for the
maintenance of a healthy individual.
Further work in the 1980s continued to challenge the prevailing notion that oral disorders
were inconsequential. In 1988, Locker proposed a broader conceptual framework to be used
in assessing oral health (Locker, 1988).
Locker’s original work led to a great deal of research over the following two decades,
focused largely on the development and validation of Oral Health Related Quality of Life
(OHRQoL) measures. The most widely-used measure is the Oral Health Impact Profile
(OHIP), which was developed and evaluated in the early 1990s (Slade and Spencer, 1994).
They described the OHIP as a scaled index of the social impact of oral disorders which draws
on a theoretical hierarchy of oral health outcomes.
The last decade or so has seen research attention move to the development and validation of
OHRQoL measures for children. Children are subject to numerous oral and orofacial
conditions that can impact on their life. Paediatric oral disorders are common and are likely to
have a negative effect on quality of life.
A systematic review of child perceptions of OHRQoL concluded that the structure of
children’s self-concept and health cognition is age-dependent as a result of their continuous
cognitive, emotional, social and language development. By using appropriate questionnaire
techniques, valid and reliable information can be obtained from children concerning their
OHRQoL (Barbosa and Gaviao, 2007).
When measuring children’s OHRQoL, the leading investigators suggested that the views of
both the parents and child are required (Jokovic et al., 2003). Where both parental and child
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reports are used, the former should be regarded as adding to, rather than substituting for the
latter to provide a comprehensive profile of a child’s health and well-being.
While a relationship was reported as early as 1992 between ECC and poor growth in young
children (Acs et al., 1992), very few studies had examined the effects of dental caries on
children and their families. In NZ, the consequences of treatment for dental caries under GA
on the general health and well-being of children and their families were assessed, along with
the parents’ views on the quality and satisfaction of the treatment provided (Anderson et al.,
2004).
The findings of this NZ study showed that, by improving the child’s oral health, his/her
quality of life also improves. Each indicator used (pain, problems with eating and sleeping
and behaviour concerns) showed improvement following treatment under GA. The parents of
these children reported high degrees of satisfaction with the care provided. Although almost
half of the parents incurred a loss of income, all but one parent would be happy to consider
another GA for their child, if required (Anderson et al., 2004). This finding is consistent with
those reported by Holt et al. (1991), in the UK, and Savanheimo et al. (2005) in Finland
where most parents were satisfied with GA treatments.
While Anderson et al. (2004) used single items to show improvement in quality of life
Malden et al. (2008), again in NZ, confirmed that treatment of dental caries in children under
GA is associated with considerable improvement in OHRQoL. The authors were the first to
use a validated multi-item scale; the Parental-Caregivers Perception Questionnaire (P-CPQ)
and the Family Impact Scale (FIS), which both form part of the Child Oral Health Quality of
Life (COHQOL) measures. The emergence of these multi-item scales enabled outcomes
among children having dental treatment under GA to be examined. The large reduction in
scores on the FIS component of the COHQOL suggested that improvements in a child’s oral
health after a dental GA led to improvements for the household (Thomson and Malden,
2011). These findings are consistent with those reported from Auckland, NZ, which found
that dental treatment of young children under GA is associated with substantial improvement
in OHRQoL for the children and their families (Gaynor and Thomson, 2012).
More recently, a qualitative study in Sheffield, UK was used to seek children’s experiences
and feelings of having dental extractions under GA. This research showed a new insight into
these experiences with both positive and negative findings. The positive aspects reported
were satisfaction with the resolution of dental problems as well as attention and rewards from
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their families, while the negatives involved hunger, fear and pain from the IV cannula (Rodd
et al., 2013).
The assessment of quality of life has become an integral part of evaluating health
programmes. In New Zealand, children have the largest share of the publicly funded dental
budget, via the school dental service and treatment under GA within the hospital dental units.
OHRQoL measures have a political application in advocating for the allocation of resources
towards oral care and research: if it can be shown that poor oral health substantially impacts
on quality of life, well-being and productivity, policy-makers and planners are more likely to
regard poor oral health as an important public health issue.

2.3.6 Facilities

In NZ, it was shown that dental treatment under GA was mainly provided in operating
theatres or day surgery units within public hospitals (Lingard et al., 2008). Supplementing
these facilities is the Mobile Surgical Services (MSS) which is a service that provides GA
facilities on a bus which moves around NZ, providing services to more remote areas. Several
DHBs provide dental GAs at more than one site, and seven DHBs used hospital facilities and
the MSS. As previously stated, the provision of dental GAs in private dental surgeries rarely
occurs in NZ (Whyman, 2000). Dental equipment was found to be similar to that found in
normal dental surgeries, allowing for a full range of choices to be made by clinicians in
choosing treatments. A worrying finding was that in only 11 locations was radiography
available in theatre. This limits the clinicians, especially in their ability to detect and diagnose
interproximal caries, but it also could be seen to be potentially dangerous in the provision of
extractions. Lingard et al. (2008) recommended the use of radiography to be standard
practice.
The overseas literature describing dental treatments under GA in children rarely mentions
facilities and equipment. Findings from the UK (Moles and Ashby, 2009; Albradi et al.,
2006; Albradi et al., 2006; Tochel et al., 2004; Roberts, 1998; Grant et al., 1998; Holt et al.,
1992) described mainly extractions in various UK hospitals, although what is not clear is
whether this is because of a lack of facilities in hospital theatres, or whether this is a
deliberate policy of providing extractions only. It was reported that the changing pattern of
day care treatment from extractions only, to comprehensive treatment at the Eastman hospital
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(UK) showed access to full restorative dental facilities (Mason et al., 1995). This is supported
by findings from Leeds University Dental School, where a full range of restorative dentistry
performed under GA is described (O’Sullivan and Curzon, 1991).
Following publication of the Poswillo report (1990) in the UK, the use of GA in dentistry was
debated. That report questioned the provision of GAs in private dental practices. However,
despite attempts to reduce dental GAs in private practices for safety concerns, many still
occurred. In the North West Health Region of England, publication of the Poswillo report
was initially successful in reducing dental GAs in private practices, but the numbers
immediately began to rise again and, in 1994/95, the numbers were similar to those in
1992/93 and further research showed that this trend was maintained to 1996/97 (Whittle,
2000). New restrictions on who could provide anaesthesia in dental GAs have led to further
reductions, with a corresponding increase in the use of conscious sedation. Dental GAs in
private practice fell from 14,550 in the first quarter of 1997/1998 to 3,527 in the first quarter
of 1999/2000. Following a number of dental GA deaths, the Department of Health published
A Conscious Decision in 2000 and recommended that all dental GAs, in the UK, be carried
out in hospital (Department of Health, 2000).
A similar position is taken in Australia (Alcaino et al., 2000; Madan et al., 2010; SlackSmith et al., 2009), the United States (Foster et al., 2006; Graves et al., 2004), Scandinavia
(Savanheimo et al., 2005) and Hong Kong (Kwok-Tung and King, 2006) where all prescribe
comprehensive dental treatment and exclusively in hospital settings. This provides evidence
that these settings all have access to dental equipment in theatres.

2.3.7 Clinicians providing dental treatment under GA

It is reasonable to expect senior clinicians with experience to be involved in providing
treatment to young children who require dental treatment under GA. Davidson et al. (2002)
observed in Dunedin (NZ) that all children were treated under GA by either paediatric
specialists or senior graduate students in paediatric dentistry. Again in NZ, Lingard et al.
(2008) found that experienced dentists usually provided care. The majority were general
dentists or special needs dentists, and there were three DHBs routinely using paediatric
specialists to provide treatment. The report did not comment on the low number of paediatric
specialists, or whether this was because of a shortage of paediatric dentists.
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Unfortunately, it was discovered that seven DHBs used young clinicians, house surgeons or
registrars to provide treatment, and commented that restoring teeth and providing oral surgery
to children under GA requires experience and skill (Lingard et al., 2008). Without experience
and skill there may be more repeat GAs which are costly and also increase the risk for the
child, as well as increasing waiting times for other patients.
The overseas literature has commented on experienced clinicians, or specialist paediatric
dentists, assessing patients but there has been very little comment on who provides the
treatment is found. Mason et al., (1995) commented that the usual staffing level for dental
treatment under GA was one consultant in paediatric dentistry and one junior staff member.
In Yorkshire (UK), a team of one paediatric consultant, two paediatric postgraduate students
and one theatre-trained dental surgery assistant undertook dental care under GA (O’Sullivan
and Curzon, 1991). Following treatment, the majority of children were seen by the
consultant, registrar or postgraduate students.
An evaluation of paediatric dental GA in Yorkshire and Humber (UK) observed that the types
of treatment provided were dependent on the differing types of clinicians providing care
(Chaollai et al., 2010). However, all sessions involved an experienced clinician, whether it
was an oral surgeon, paediatric specialist or community dentist.

2.3.8 Range of Dental Services

The working group of the NZ Society of Hospital and Community Dentistry suggested that a
full range of treatment should be available under GA and each clinician should use his/her
own judgement in deciding the most appropriate procedures for a particular child (Lingard et
al., 2008).
An evaluation by Leeds Dental Institute (UK) found that 4.2 extractions was the mean
number per child who received dental care under GA (Kakaounaki et al., 2006). It was
reported that this number was higher than studies previously reported in the 1970s, and the
assumption was made that this reflected a policy of a more aggressive prescription of
extractions. This supports Holt et al. (1999), who earlier reported an increase in the mean
number of extractions per child, between 1992 and 1997. Kakaounaki et al. commented that
dental treatment received under LA or sedation was mainly restorative, while those who
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required extractions were more likely to have GA. Neither of these studies stated whether
restorative work was provided at the same time as the extractions. In contrast, at the Eastman
(UK), dental treatment under GA was evolving from extractions only to longer GA sessions
involving restorative dentistry and more complex oral surgery, (Mason et al., 1995).
In Yorkshire and Humber (UK), an evaluation of paediatric dental GA (Chaollai et al., 2010)
found that restorative treatment was provided on 37.3% of the GA lists. The restorative
component was dependent on the discipline of the clinician. If the lead clinician was a
paediatric specialist, all carious teeth were routinely treated, and most carious teeth were
treated if the most senior operator was a non-specialist. By contrast, 82% of GA patients
being treated by an oral and maxillofacial surgeon did not treat all the carious teeth.
A contrary position was described in China, where the most common dental procedures
completed under GA were restorations and root canal treatment (Bader et al., 2013). This
approach is supported in NZ, with comprehensive dentistry being described (Davidson et al.,
2002; Drummond et al., 2004), although these two studies were both from the same dental
school (University of Otago). There was greater variation in this approach reported by other
DHBs in NZ (Lingard et al., 2008). In the US comprehensive treatments are reported,
although extractions were still common (Foster et al., 2006).

2.3.8.1 Materials

A core component of quality is the effectiveness of care. Evidence-based practice is central to
clinical practice, and all clinical decisions should be based upon a critical appraisal of the
available scientific evidence (Daly et al., 2002).
Most dentists use a mix of materials, depending on the tooth and cavity type. Research show
that, when treating interproximal decay (Class II cavities), greater longevity is achieved by
using stainless steel crowns (Braff, 1975; Randell et al., 2000; Randell, 2002; Duggal et al.,
2002). Drummond et al. (2004) reviewed outcomes after two, three and four years following
comprehensive dental treatment under GA in Dunedin (NZ), and reported that amalgam had
mean success of 57%, composite 73%, compomer 85%, glass ionomer cement (GIC) 77%,
stainless steel crowns (SSC) 93% and pulpotomies 85%. It was noted that compomer was
evaluated only over two years and GIC was used only in single-surface cavities. The authors
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concluded that the restorative procedures and materials used contribute to the success rates
and that clinicians should be supported to provide the best available care.
The clinical use of amalgam in recent years has diminished, because of parent’s demands for
tooth-coloured restorations and the introduction of new materials. A very recent study in
Germany concluded that GICs and resin modified GICs have moderate to severe wear.
However, they recommended that these materials can be sufficient for occlusal restorations in
the primary dentition. The advantage of using these materials were the reduction in chairside
time needed to restore occlusal cavities (when compared to compomer or composite), good
biocompatibility, chemical adhesion, thermal expansion, fluoride uptake and better tolerance
to moisture. The authors do comment on their mechanical weakness which makes them
unsuitable to be used as a restorative material in stress bearing situations such as Class II
cavities (Lazaridou et al., 2015).
O’Sullivan and Curzone (1991) also reported that full coverage SSCs were significantly more
successful, with a 3% failure rate over a three-year follow-up compare to amalgam (16%) and
composite with a 29% failure rate. Interestingly, they also reported that the most common
restoration provided was a SSC, which differs from that reported by Lingard et al. (2008) in
NZ. O’Sullivan and Curzon recommended that a policy of placing only full coverage
restorations be adopted for young children with gross caries of the primary molars receiving
treatment under GA. Foster et al. (2006) discussed the need for full coverage SSCs to reduce
the remaining number of tooth surfaces susceptible to future caries and that are less likely to
require future replacement.
In NZ, it was found that NZ hospital dentists do not routinely use SSCs (Lingard et al.
(2008). Earlier in NZ, Thomson (1994) had reported that SSCs were rarely placed, being only
0.3% of restorations placed during the 5-year review.

2.3.9 Recent Recommendations and Guidelines

There is a consensus among authors that guidelines or protocols will benefit patients who
receive dental care under GA. Tyrer (1999) and Grant et al. (1998) concluded that there was
potential for a significant reduction in dental GA through better assessment of children. It
was recommended that pre-anaesthetic assessment appointments could reduce the number of
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dental GAs undertaken. In Scotland it was recommended that standardised pre assessment
referral forms be developed to try and help to both define and clarify the purpose of the
dental component of the dental GA (Tochel et al., 2004). A study in the UK, comparing the
rationale of children receiving dental care under GA, found a clear need for the development
of guidelines in assessment (Albadri et al., 2006).
The AAPD indications for a dental GA include:(1) patients who cannot cooperate due to a
lack of psychological or emotional maturity and/or mental, physical or medical disability; (2)
patients for whom LA is ineffective because of acute infection, anatomical variations, or
allergy; (3) patients who are extremely uncooperative, fearful, anxious, or uncommunicative;
(4) patients who require significant surgical procedures or immediate, comprehensive
oral/dental care and (5) patients for whom the use of dental GA may protect the developing
psyche and/or reduce the medical risk. The AAPD encourages dentists to consider other
techniques as alternatives to dental GA and use preventive care in order to find best treatment
modality and achieve good results in the long term (AAPD, 2011).
In the UK it has been recommended that more centres, appropriate equipment and trained
staff to meet the increased demand of children requiring dental care under GA are required
(Wong et al., 1997). In NZ the continued importance of community water fluoridation as a
public health measure for decreasing ECC in children has been highlighted (Kamal et al.,
2012).
Guidelines for follow-up after receiving dental treatment under GA have been recommended
(O’Sullivan and Curzone, 1991; NICE, 2004; Featherstone et al 2007; Chaollai et al., 2010;
AAPD 2011), as have fluoride (Marinho, 2003; Coop et al., 2009; SDCEP, 2010;
Featherstone et al., 2007; AAPD, 2011) and full coverage SSCs (O’Sullivam and Curzone,
1991; Randall, 2004; Braff, 1975; Randell et al., 2000; Randell, 2002; Duggal et al., 2002;
Drummond et al., 2004).
Differences between Manchester and Liverpool (UK) were reported, and compared to the
draft guidelines of the British Society of Paediatric Dentistry (BSPD) as shown in Table 3.
The authors concluded that the guidelines needed to be flexible and updated to reflect
changes in practice and service provision (Albadie et al., 2006).
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Table 3 BSPD Guidelines for dental GA (2006)
Guidelines
1

Severe pulpitis requiring immediate relief where the child does not have
the intellectual maturity to cope with treatment under local anaesthesia.

2

Acute soft tissue swelling requiring removal of the infected tooth/teeth.

3

Surgical drainage of an acute swelling.

4

Single or multiple extractions in a child under 4 years of age.

5

Symptomatic teeth causing pain in more than two quadrants (or in two
quadrants necessitating the use of bilateral inferior dental blocks).

6

Moderately traumatic or complex extractions e.g. ankylosed or infraoccluded primary molars, extraction of four carious first permanent
molars.

7

Extraction of permanent molars as part of an orthodontic treatment plan
where it is envisaged that the extractions may be difficult and/or the
procedure may compromise patient cooperation.

8

Biopsy of a hard or soft tissue lesion.

9

Debridement and suturing of orofacial wounds

10

Established allergy to local anaesthesia

In the UK, guidelines on the organisation and provision of paediatric dentistry were
published: Guideline for the use of GA in paediatric dentistry 2008 (Table 4). The guidelines
provide best practice guidance and provision of paediatric dental GA process including:
explanation of the risk and consent process; the need for pre-operative dental assessment and
treatment planning; organisation of the clinical setting including the use of skill-mix; clinical
record requirements and discharge processes (Chaollai et al., 2010).
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Table 4 UK national guidelines (2008)
Indication for provision of Child needs to be fully anaesthetised before dental treatment
dental GA
procedures can be attempted.
Surgeon needs child fully anaesthetised before dental
treatment can be performed.
Explanation of risk

Risk of GA must be explained.
Should be agreement between dental and anaesthetic teams
on how and when anaesthetic risk is explained and
documented.

Pre-operative assessment

Ideally, diagnosis and treatment planning should be carried
out on a separate day from that of the GA.
Pre-operative anaesthetic assessment may be carried out
immediately prior to surgery unless there is uncertainty
regarding suitability for day surgery.
Failure to adopt a comprehensive approach to planning is
highly likely to lead to a repeat GA.

Clinical records

Complete clinical records itemising each procedure carried
out are required, and should be distinguishable from
outpatient records.
Details of GA procedures are responsibility of the
anaesthetist.

Clinical setting

GA must be carried out in a hospital setting with adequate
critical care facilities.
Any service for children must be consistent with the
Children Act.
Procedure takes place in operating theatre, with team
trained in care of children.

Treatment Planning

Planning should ensure all treatment is provided under a
single GA, therefore:
• Radiographs should be used for treatment planning
Restorative care:
• the most predictably successful restoration should be
provided.
• Orthodontic advice should be sought when extraction of
permanent molars required.

Consent

Written consent should be obtained at time of treatment
planning and updated on day of procedure.
Parents should understand whether primary or permanent
teeth are included in plan.
Interpreting service should be used where necessary
Blanket consent inadequate except where examination
under GA necessary.

Discharge

Discharge instructions should include:
• Verbal and written post-op instructions.
• Advice of any symptoms that might be experienced in the
first
24 hrs.
• Analgesics recommended.
• Specific instructions regarding mouth care.
• Further preventive advice.
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It was reported that many lists in the York and Humber areas (UK) did not meet all the
current guidelines standards and other accepted principles. Lack of agree referral and pre
assessment protocols were the issues identified. There was variability in waiting times and in
availability of restorative procedures. The report recommended further investigations of
paediatric dental GA’s in other regions to lead to a country-wide situational analysis
(Chaollai et al., 2010).
Again, in the UK, it was found that there was no universal data monitoring system and that
there was much variation in the way services were being run, which often did not meet
standards of best practice. It was recommended that to improve standards of paediatric GA, in
assessing financial costs and personal costs to children and their families there needs to be a
universal activity monitoring system. Monitoring dental GA activity will be an important
part in any evaluation and a national audit and service evaluation should be implemented
looking at access, quality, provision and need (Robertson et al., 2012).
Monitoring was also recommended in NZ, to justify health fund expenditure and ensure the
best possible outcomes for the children who receive care under GA. Clinicians carrying out
this care should be supported to provide only the best care, and materials that have a lower
success rate should be avoided (Drummond et al., 2004).
The working group commissioned by the NZ Society of Hospital and Community Dentistry
provided guidelines to provide DHBs a resource to enable and encourage standardisation in
the assessment and provision of dental treatment under GA (Lingard et al., 2008).
In the majority of cases, treatment should have been attempted before referring to a hospital
for that treatment to be undertaken under GA. The primary provider may be able to complete
simpler tasks such as small restorations and fissure sealants while referring for the more
difficult procedures. The treatment attempted may include temporary treatment, with the
definitive treatment completed when the child is older. If complete caries removal is not
possible temporary fillings will inhibit caries progression and reduce pain or sensitivity. All
transitional treatment should be well documented and regularly monitored as well as
informing the parents or caregivers.
Children requiring dental care under GA will include those who (1) have acute pain and/or
orofacial infection which cannot be managed under LA (with or without sedation); (2) require
multiple extractions and/or comprehensive treatment and are too young or anxious to cooperate with treatment under local/regional anaesthetic (with or without sedation); (3) have
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certain disabilities or medical problems which preclude treatment under local/regional
anaesthesia (with or without sedation); (4) require oral surgery; (5) have sustained extensive
orofacial or dental trauma; or (6) require extensive treatment but have restricted access to
care because of living in a remote location (in such cases, having all treatment provided at
one appointment will reduce the impact on the family by reducing travel; however, this is not
a general indication for treatment under GA in cases where cooperation is otherwise adequate
for dental treatment with local anaesthesia).
The referral process should consider the child’s age, medical and dental history, extent of the
treatment required and a decision on whether delaying the referral would mean that more
complex treatment would be required later. The guidelines listed eleven items that should be
included in the referral (Table 5). If possible preventive measures and temporary measures
should be completed before referral.
Table 5 Information included in referral (Lingard et al., 2008)
Information
1

Name, address and telephone number of person referring the child

2

Name, ethnicity, date of birth, address, contact telephone numbers, school, NHI
number of child

3

Name of parent/ caregiver

4

Reason for referral

5

Relevant clinical information about oral health status and previous treatment,
including any temporary/transitional care (such as dressings which have been
placed)

6

Potential or actual pulp exposures

7

Relevant medical, dental and social history

8

Full charting if possible, with any abscessed/painful teeth noted

9

Degree of urgency (based on the level of pain, infection and complicating
medical history)

10

Radiographs (PBWs where possible)

11

Other relevant information
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The assessment following referral (FSA) is to determine firstly whether treatment under GA
is the most appropriate option and secondly, to discuss with the parents or caregiver to ensure
that an informed decision is made. The guidelines state that an experienced clinician should
undertake the FSA and include an examination, with radiographs if possible, and during the
consent it must be clear that a flexible treatment plan is required as the prognosis of each
tooth may not be clear until treatment has commenced. The information given should be
documented on the consent form.
The anaesthetists must comply with the guidelines of their own specialist group. The
anaesthetic procedures should be discussed by the anaesthetist and clinician. Naso-tracheal
intubation should be used for comprehensive dental care; however a range of techniques may
be used depending on the medical history and difficulty of the dental treatment.
The facility used for providing GA must include a recovery area with appropriately trained
staff. The recommended dental equipment is listed in Table 6. While standard cross-infection
procedures should be followed it is not necessary to have a full sterile operating room. A nonsterile procedure room can be used for dental treatment.
Table 6 Recommended dental equipment (Lingard et al., 2008)
Dental Equipment
1

Dental x-ray machine and rapid developing facilities

2

Dental operating cart

3

Paediatric handpieces (fibre–optic handpieces are highly desirable)

4

High-volume suction

5

Curing light

6

Operating light

7

Dental hand instruments

8

Dental surgical instruments

9

Surgical drill and attachments

10

Suitable operating table or dental chair
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The operating theatre team should understand the purpose of comprehensive dental care. The
protocols for dental care in an operating theatre should be determined by the dentist and the
lead theatre nurse including the preparation of the child, clothing and cross infection
procedures. The dentist should provide the leadership in theatre and be able to instruct the
supporting staff.
Each clinician must use his/her own judgement in deciding the most appropriate procedures
for a particular child. A full range of paediatric diagnostic and restorative procedures should
be available for children having comprehensive dental treatment under GA. If there are limits
on this, they should be discussed with the parents/ caregivers at the time of the FSA and
included in the informed consent process.
The full range of procedures under GA includes amalgam, composite, GIC or compomer
restorations, SSCs, pulpotomies (primary teeth), root canal treatment (in primary or
permanent teeth), extractions, minor oral surgery, composite strip crowns, fissure sealants,
scaling, prophylaxis, and fluoride treatments. In addition, dental radiographs may be taken as
part of the intra-operative diagnostic process.
Dental treatment on children under GA is difficult and requires experienced clinicians.
Treatment or diagnostic failure may lead to a repeat GA, which is costly and expose a child to
the further risk. The recommended dentists who are considered appropriate to provide this
care are listed in Table 7.
Table 7 Recommended dentists to provide dental care for children under GA (Lingard
et al., 2008)
Dentist group
1

Specialist paediatric dentists

2

Special needs dentists and other dental specialists (or dentists with a
postgraduate diploma in paediatric dentistry) who can demonstrate appropriate
experience in providing treatment under GA

3

General dentists with appropriate experience

4

Postgraduate paediatric dentistry students under supervision/guidance

5

Senior dental house surgeons/registrars under supervision/guidance
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All children who have received restorative care under GA should be classified as being high
risk of developing caries, for at least one year following treatment. There should be clear
policies covering discharge and post-operative care and management. A copy of the operation
notes or a letter describing the treatment with recommendations of preventive advice and
follow up care should be sent to the primary care referrer.
Children who have received dental care under GA should be seen by their primary provider
and the treatment checked and a preventive plan developed for each child. These should
include fluoride applications and oral health education as a minimum, including dietary
advice, and developed with the parents or caregivers.
The guidelines produced by the working group commissioned by the NZ Society of Hospital
and Community Dentistry (Lingard et al., 2008) were intended to be considered as
recommendations for minimum standards of care and sent to the MoH for inclusion in the
MoH Oral Health Toolkit. It was also recommended that the MSS also follow DHB
guidelines.
To date, there has been no attempt to assess whether all or any of these guidelines are being
followed by clinicians or hospitals in NZ.
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3 Methods
This section outlines the methods used in this study, including design, ethics, selection and
recruitment of participants and the collection and analysis of data.

3.1 Study Design

The study was of an embedded mixed methods design and involved an initial collection and
analysis of quantitative data, followed by a qualitative phase. A mixed methods design is
useful to capture the best of both quantitative and qualitative approaches. A mixed methods
approach is one in which the researcher uses strategies that involve collecting data that are
both numeric information as well as text information, so that the final database represents
both quantitative and qualitative information. The study began with two questionnaires, in
order to collect quantitative data and then focused, in a second phase, on qualitative, openended semi-structured interviews in order to collect the detailed views of a selected number
of participants. This design allows for the qualitative information to explain and add depth
and build on the initial quantitative data (Creswell and-Plano Clarke, 2011).

3.2 Ethics

Prior to embarking on the study, the ethical issues of this research were considered. An
application was made to the University of Otago Human Ethics Committee for ethical
approval of a research proposal involving human participants, and this was granted in July
2015 (Ref D15/204) (Appendix 1)
All research proposals in NZ must consider Māori culture and the principles of the Treaty of
Waitangi. Endorsement was sought from the Ngai Tahu Research Consultation Committee in
Otago and this was given in May 2015 (Appendix 2).
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3.3 Quantitative Data

3.3.1 Participants

All clinical directors from the 20 DHBs in NZ were asked to participate in the initial data
collection. There were no exclusion criteria. A second collection of data was requested from
every clinician who has been responsible for providing dental care to children, aged 0 to 13
years of age, under GA in NZ. Clinicians who were not responsible for this care (such as
junior clinicians working under direct supervision by a more senior clinician) were not
included in this study.

3.3.2 Data Collection

In order to determine the extent of the dental GA services for children currently provided by
DHBs, all clinical directors were sent a questionnaire (Appendix 3). This sought information
on: access to GA services, both within their own DHB, and any other DHB with which they
have a relationship; the type of operating facilities available, the range of services provided;
the anaesthetic staff involved; the dental staff involved; the range of clinical procedures
available; acute and planned case waiting time information; assessment; and post-operative
follow-up and audit information. In addition, the clinical directors were asked for the number
of GA sessions and the number of children seen, both in a typical month and during the
calendar year from 1st January 2014 to 31st December 2014.
The clinical directors were also asked to identify clinicians who were responsible for
providing dental care under GA to children. There were 74 clinicians identified as providing
dental care to children under GA in NZ during 2014. A second questionnaire (Appendix 4)
was sent to these clinicians (including the majority of clinical directors because they also
treated children under GA) seeking information on their training, experience, employment,
workload, assessment of the children, types of procedures and materials used for these
procedures, post-operative care and auditing of care. These clinicians were also asked to
identify any other clinicians who may not have received a questionnaire, in case any may
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have been accidently omitted by their clinical directors. All participants were identified using
these two methods.
MSS were also invited to participate, with the questionnaire for clinical directors completed
by management. They also identified clinicians who undertook dental treatment to children
under GA on the surgical bus.
All participants were invited to enter a draw for a $200 book voucher, as an incentive to
complete the questionnaires. All potential participants were personally contacted with an
invitation to participate and a questionnaire. All non-responders were again contacted by email and, if no response had been received by November 30th 2015, another email was made
to request participation or confirm their non-participation. The questionnaires were developed
in order to obtain similar information to the NZ Society of Hospital and Community
Dentistry survey of 2004 (Lingard et al., 2008). Guidance was sought and obtained from the
lead researcher in that previous survey. This was to enable comparison of data and to gain an
insight into the uptake of the guidelines and recommendations which followed in 2008.
Additional information was also sought to expand the knowledge of dental care for children
under GA. There was no questionnaire for individual clinicians in the 2004 survey.
All potential participants were given a study information sheet (Appendix 5) explaining the
objectives of the study and explaining their right not to participate. Permission by individual
DHBs was implied by participation, given the senior role of clinical directors within a DHB.
Individual participants’ consent was implied by the return of the questionnaire.

3.3.3 Data analysis

Quantitative data from the questionnaires were entered into a database and analysed using a
statistical software package (SPSS version 23). Descriptive statistics (percentages and means
with standard deviations) were reported. Differences in proportions were tested for statistical
significance using Chi-square tests.

48

3.4 Qualitative Data

3.4.1 Participants

Potential participants were selected from the returned questionnaires. The 7 participants were
chosen to provide a range of differing geographical location, DHB role (clinical experience or
specialist training) and differing size of DHBs.

Potential interview participants were

contacted by email and invited to further participate in this study, by means of an interview,
which was anticipated to be of an hour’s duration. Potential participants were asked to
respond if they would like to participate further. Agreement to participate was taken as
implied consent. It was explained that there was no compulsion to participate.
All of the nominated 7 participants agreed to be interviewed, and these interviews were
conducted between March 28th and April 12th 2016.

3.4.2 Data Collection

The seven interviews were undertaken via telephone at a time mutually agreed upon. Semistructured interviews were guided by a template that was formulated following collection of
data from the initial questionnaires (Appendix 6). However, this continued to be emergent,
and provision was made for new paths of inquiry to be identified and followed. The semistructured interviews were recorded, transcribed and checked for accuracy by comparing with
the original recording. Following analysis, all tapes were wiped and destroyed.
The interview transcripts provided a descriptive account of the study, but it is the researcher’s
task to make sense of the data by exploring and interpreting these descriptions. The
transcripts themselves cannot confirm or refute the value or quality of the data. Data analysis
began during (or immediately after) the initial data collection. Themes were identified and
categorised. Once the interviews were transcribed, the researcher read each transcript with the
aim of summarising each element. The researcher then collected all the summaries from the
different transcripts. From this, the report of findings was developed.
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3.4.3 Data Analysis

The interviews were transcribing using a professional transcription service (Document
Doctor, Transcription & Formatting Service, Mosgiel, NZ). These recordings were
transcribed as soon as possible after the interviews. Inductive analysis is the most common
approach used to analyse qualitative data; it is more comprehensive than the deductive
approach where the interviews are limited to the set questions only (Burnard et al., 2008).
Interview transcripts were analysed by manual coding and labelling of the data in order to
identify recurring themes expressed by the participants. Responses were linked back to the
quantitative data, from the questionnaires, in order to identify agreement or disagreement in
that data, and to help explain, build on and add depth to the original data.
The interview transcripts were returned to 2 of the participants for validation. This requires
the interviewee to carefully read through their interview and ask them to validate, or refute
the data. They are given the opportunity to clarify any comments that they believe were
misinterpreted in the transcription of the interviews. However, there is no definitive answer to
the question the validity of qualitative data.
The purpose of verification is to help guard against the personal bias of a lone researcher; to
ensure reliability. In this study, the researcher did not seek the help of another researcher.
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4 Results
Qualitative and quantitative results are presented together when they are related to the same
subject matter.

4.1 Clinical Directors’ Questionnaire

Data were obtained from all DHBs. The greater Auckland area comprises 3 DHBs
(Auckland, Waitemata and Counties-Manukau), but these are reported together as “Auckland
DHB”. Otago and Southland, who form the Southern DHB, are kept as separate DHBs;
historically, they have always been separate, and the University of Otago Dental School takes
responsibility for treating children under GA in Otago, and it is a distinctly separate service.
This means that all data is reported as NZ having 19 DHBs (rather than the actual 20 DHBs).
Dental services for children under GA are available in each DHB region. Wairarapa is the
only DHB not to have a hospital dental service providing some dental care under GA for
children, or a hospital dental clinical director. The data for Wairarapa DHB were obtained
from Mobile Surgical Services (MSS), who provide every GA for dental care on children in
the Wairarapa area, apart from those whose medical condition may require referral to Hutt or
Wellington Hospitals. Wairarapa DHB is the sole DHB where MSS is the only provider.
MSS are based in Christchurch and their mobile operating theatre travels to rural centres
throughout New Zealand. Dental treatment on children under GA is one of the services
offered, and they provide some dental care under GA for 10 DHBs. The DHBs for whom
MSS provide care are listed in Table 8. Four DHBs use private hospitals in addition to their
own facilities and MSS. This is not always a routine arrangement but is used to alleviate
waiting lists when required.
The total number of children receiving dental care under GA by DHBs in 2014 was 7,365. In
addition, private specialists were responsible for another 285 children (3.7%) being treated,
meaning that a total of 7,650 children, aged 0 to 13 years of age, received dental care under
GA, in 2014. MSS provided care for 519 of these children so was responsible for 6.8 % of all
child dental treatment operations for the DHBs.
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An overview of DHB dental GA services is shown in Table 8, with data on the population,
number of GAs completed, the rate per thousand of population, and child population (under
14 years of age), those DHBs for whom MSS provide some of the care, whether they use a
private hospital facility, the number of sites used to provide GAs, and whether their clinical
director believed they had enough access to theatre.
The number of GAs and rate per thousand population range from 4.9 operations per thousand
of the child population in Waikato DHB to 25.3 in Whanganui. The overall mean is 10.2
children receiving dental care under GA per thousand of the child population, with
considerable variation among DHBs.
There were 8 Clinical Directors who reported inadequate access to GA facilities for their
children. Interviews with Clinical Directors revealed a growing concern that demand is
growing, but access to clinicians and theatres is not increasing.
The larger DHBs often provide care for neighbouring DHBs, showing that a degree of cooperation exists among DHB dental services. The larger hospitals have more specialist
medical services available, especially for medically compromised children.
The number of theatre sites available to DHBs also varies. The variation does not reflect
population; rather it reflects geographical spread. Two of the smaller DHBs (Southland and
Northland) have two of the greatest number (6 and 5 respectively) of sites with theatre access,
including MSS. Although the populations of these DHBs are small, their geographical size is
large. Comments made in the questionnaire and during the interviews report on the greater
difficulties these larger geographical DHBs face: travel times for patients, assessment and
follow-up are all seen as being more difficult. The planning and organising of multiple sites
also provides challenges which are not experienced by other DHBs. It was mentioned that the
population-based funding model, used to fund DHBs for all healthcare, does disadvantage the
smaller population DHBs, who are responsible for a larger geographical area.
The number of dental paediatric specialists working in New Zealand hospitals is low, with
only 5 hospitals employing a specialist. The University of Otago Dental School has 4
paediatric specialists, all of whom treat children under GA. The remainder of the country’s
DHBs employ only 5 more paediatric specialists between them. While 3 of the 4 paediatric
specialists at the Otago dental school work full-time, only one other paediatric specialist
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Table 8 Overview of DHB Child Dental GA Services
DHB

Population
1

Child
Population

Total
GA’s

2

Rate/1000
Total
Population

Rate/1000
Child
Population

Own
GA
Hospital

MSS
used
for some

Private
Hospital

Adequate
Access

GAs for
other
DHBs

Theatre
Sites

Northland

166,000

36,200

500

3.0

13.8

Yes

Yes

Yes

No

No

5

Auckland

1,506,400

317,700

2000

1.3

6.3

Yes

No

Yes

No

Yes

5

Waikato

383,500

82,300

402

1.0

4.9

Yes

No

No

No

Yes

3

Bay of Plenty

217,400

45,500

354

1.6

7.8

Yes

No

No

Yes

No

2

Lakes

103,600

23,200

200

1.9

8.6

Yes

Yes

No

No

No

1

Taranaki

115,000

24,200

158

1.4

6.5

Yes

No

No

Yes

No

2

Whanganui

62,200

12,900

326

5.2

25.3

Yes

Yes

No

No

No

1

Tairawhiti

47,100

11,600

151

3.2

13.0

Yes

Yes

No

Yes

No

2

Hawkes Bay

159,400

34,700

271

1.7

7.8

Yes

Yes

No

Yes

No

2

Mid-Central

170,300

34,200

380

2.2

11.1

Yes

Yes

Yes

Yes

No

3

Wairarapa

42,800

8,400

78

1.8

9.3

No

Yes

No

n/a

No

0

Hutt Valley

143,400

29,900

330

2.3

11.0

Yes

No

No

Yes

No

1

Capital and Coast

296,700

54,600

663

2.2

12.1

Yes

No

No

Yes

Yes

2

Nelson-Marlborough

143,100

26,800

283

2.0

10.6

Yes

No

No

Yes

Yes

2

Canterbury

514,500

95,600

682

1.3

7.1

Yes

Yes

Yes

No

No

1

West Coast

32,800

6,200

71

2.2

11.5

Yes

Yes

No

Yes

No

2

South Canterbury

58,100

10,600

88

1.5

8.3

Yes

No

No

No

No

1

214,140

36,100

230

1.1

6.4

Yes

No

No

No

No

2

95,760

20,300

303

3.2

14.9

Yes

Yes

No

Yes

No

6

7,392

3

3

18

10

5

10

4

Otago
Southland
Total

4,472,200

911,100

2.1

10.3

2.33

1

2014 population estimates NZ Statistics. 2Child is under 14 years of age 2014 population estimates NZ Statistics 3Mean for all DHBs
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works full time in a hospital, while one more is full-time, but split between hospital and
private. The remainder are part-time ranging between 8 and 32 hours per week. There are
another 3 paediatric specialists who work only in private practice. The DHBs with access to a
paediatric specialist are shown in Table 9. The larger metropolitan centres have access to
these paediatric dental specialists, with the exceptions being the Nelson-Marlborough and
Hutt Valley DHBs, which are relatively smaller DHBs. Waikato and Wellington DHBs do
not have access to a specialist, despite being two of the larger DHBs.
Table 9 provides an overview of the service mix and waiting times for acute treatment, first
specialist appointment (FSA) and planned treatment. It also shows whether DHBs assess their
patients, have post-operative reviews, or provide audits for their service.
The majority of DHB hospital dental departments do see children for assessment prior to their
placement on a GA waiting list. Most are assessed by senior clinicians. However, 2 DHBs
use junior house surgeons for assessment, and 4 DHBs do not assess the majority of the
patients; they are placed on the waiting list straight from referral. Table 9 lists the percentage
of patients who are assessed in hospital departments. MSS can assess the patients only from
the referral letter because their clinicians are usually unable to assess their patients before the
day of their treatment.
Post-operative follow-up is less likely to occur in a hospital setting, with only 7 DHBs
routinely seeing patients after treatment under GA (Table 9). Most commonly, these postoperative appointments occur back in the community. There are two main reasons given for
this; the first is the lack of resources available in the hospital departments, and the second is
that the high appointment failure rate discourages DHBs from using their scare resources for
this activity. MSS do not see patients following treatment; those post-operative reviews are
expected to be done by the referrer.
Almost all DHBs offer restorative options to children (whether with or without special needs)
without GA. Other sedation (either nitrous-oxide sedation or oral sedation) is offered by 50%
of the DHBs, in an attempt to reduce the number of GAs required. Table 9 lists the DHBs
which offer this service. It is apparent again that the larger DHBs, or those who employ a
paediatric specialist (or paediatric postgraduate diploma clinician) are more likely to offer
these services. The exceptions are Taranaki and Southland, smaller DHBs without a dental
paediatric specialist, where sedation is available.
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Table 9 Overview of DHB Child Dental GA Service-mix and waiting times
DHB

Northland
Auckland

Access to Assessment
Paediatric in Hospital
Dental
(%)
Specialist
No
100
Yes
100

Waikato
Bay of Plenty
Lakes
Taranaki
Whanganui
Tairawhiti
Hawkes Bay
Mid-Central
Wairarapa
Hutt Valley
Capital and Coast
Nelson-Marlborough
Canterbury
West Coast
South Canterbury
Otago
Southland

No
No
No
No
No
No
No
No
No
Yes
No
Yes
Yes
No
No
Yes
No

100
20
100
100
30
0
100
100
n/a
100
100
80
100
0
100
100
100

Post op in
Hospital
(%)

Other
sedation
services

Clinicians
deciding
Care

Mean WT
Acute 1

Mean WT
Referral to FSA 2

Mean WT FSA
to GA 2

Audit

100
0

Yes
Yes

Yes
Yes

3
1

5
14

14
14

Yes
Yes

0
0
0
0
0
60
0
0
0
100
100
100
0
0
100
90
100

Yes
No
No
Yes
No
No
No
No
No
Yes
Yes
Yes
Yes
No
No
Yes
Yes

Yes
Yes
Yes
No
Yes
No
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
No
No
Yes

5
7
10
4
N/A
2
1
0
N/A
2
2
4
1
N/A
28
3
3.5

4
16
5
8
N/A
4
6
N/A
N/A
12
4
4
22
N/A
3
5
2

10
16
5
12
16
2
17
10
N/A
14
6
8
12
10
20
20
12

No
No
Yes
Yes
Yes
Yes
Yes
Yes
N/A
Yes
Yes
Yes
Yes
No
No
Yes
No

1

Mean waiting time in days

2

Mean waiting time in weeks
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It is apparent that clinicians decide what care is being offered, with only 4 DHBs reporting
that a clinical director (or management) is involved in deciding the care, rather than the
clinicians who are operating. All DHBs offer a comprehensive range of treatment, with all
having the dental equipment which allows a full range of restorative options, as well as
extractions. There are only 2 locations which do not have an x-ray unit in theatre. Acute
patients are able to be treated in all DHBs, apart from the Wairarapa, West Coast and Lakes
DHBs.
Waiting times are shown in Table 9; and they vary among DHBs. Patients needing to be seen
acutely will wait between 0 and 28 days to be treated, and 3 DHBs do not offer acute
services. Children referred for a FSA appointment will wait for between 2 weeks and 22
weeks, while the waiting times between FSA and treatment range between 2 weeks and 20
weeks, highlighting the large differences among DHBs throughout the country. A frequent
comment by clinical directors and clinicians is the wish for services across the country to be
standardised, so that resources and waiting times are consistent.
Auditing of services is carried out in the majority of DHBs (Table 9); however, most do this
in respect of outputs (such as the number of procedures) rather than outcomes (such as
quality-of-life audits, or the success of treatments chosen).

MSS have a detailed audit

showing every clinician’s individual statistics with regard to the number of extractions or
restorations. A quality-of-life audit has been undertaken in Otago (at the dental school) and at
Wellington and Auckland DHBs and by one private paediatric specialist. Canterbury DHB is
currently doing one. Comments relating to audits have stated that, while greater auditing is
desirable, resources are limited and audits take up time which can be better utilised in seeing
patients.
All DHBs reported suitable staffing of theatres with anaesthetists, anaesthetic technicians,
and appropriate nursing levels, in both theatre and recovery. It is almost universal that nasal
tubes are used in treating children for dental care, except where they cannot be used, and this
seems to be always discussed by the dentists and anaesthetists. All DHBs reported that
cancellation of theatres is rare and, if it does happen, it is usually because of anaesthetic staff
shortages. This may involve an anaesthetist or an anaesthetic technician. Hospital dental
departments tend to prioritise GA sessions and rearrange other clinics to make sure that these
are completed rather than cancelled. It was commented on in the semi-structured interviews
by almost all clinical directors and clinicians that this rearrangement of clinics places stress
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on their services. While most hospital dental departments are managing to see their children,
this is increasingly at other patient groups’ expense. Most clinical directors and clinicians
reported their concern at the apparent rise in numbers of referrals for children having dental
treatment under GA. Many do not believe that the present situation is sustainable.
Table 10 shows the mean treatment time for different DHBs, along with the mean session
lengths and the hours per month available for GA sessions. The most common length of time
for a treatment session for a child receiving dental care under GA is 60 minutes. Most
services have the ability to extend this time when required. More than one clinical director
reported starting to see more children who require longer appointments, due to the large
amount of work required. It was pointed out that restorative work does take longer to
complete, but most do not recommend adoption of an extraction-only policy in order to be
able to complete more children. Specialist paediatric dentists who work in private practice
report treatment times far longer that those in the hospital system, with two-hour treatment
lengths common. Otago DHB, where treatments are completed by the University of Otago
dental school specialists and postgraduate students, reports a longer average treatment time
per case (one hundred and five minutes). MSS report that, on average, individual treatments
take sixty minutes.
Experienced hospital-based dentists perform the majority of dental treatment under GA on
children, with 9 of the DHBs reporting that their treatment is mainly completed by this group
(Table 10). There were 4 DHBs reporting that the majority of treatment is performed by a
paediatric specialist. House surgeons are rarely able to complete treatment alone, and DHBs
that did report this happening commented on the requirements for this: being a second year
house surgeon; having been suitable trained and watched over time; and having easier cases
selected. Private practitioners were employed, usually on a contract basis, in mainly smaller
rural DHBs. MSS reported that, of the 22 contractors it used in 2015, 12 were private
practitioners and the remaining 10 were hospital-based clinicians. Not surprisingly, the
University of Otago dental school was the only facility where postgraduate students
completed some of the dental treatment; however, this was always supervised. Special needs
dentists were reported as treating a high percentage of children in only one DHB, with
another two DHBs reporting that they have special needs dentists providing care to a small
number of children.
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Table 10 Overview of DHB Child GA Services: case lengths, session lengths and clinicians providing care
DHB

Northland
Auckland
Waikato
Bay of Plenty
Lakes
Taranaki
Whanganui
Tairawhiti
Hawkes Bay
Mid-Central
Wairarapa
Hutt Valley
Capital and Coast
Nelson - Marlborough
Canterbury
West Coast
South Canterbury
Otago
Southland
1

Mean
length
per case
(mins)

60
60
45
75
40
45
50
60
50
50
60
60
45
60
55
60
60
105
55

Mean
length
of
session
(hours)
3.5
3.5
8.0
4.0
5.0
4.0
4.0
8.0
3.5
4.0
7.6
4.5
3.5
4.0
4.0
6.5
4.0
3.5
4.0

Hours
per
month
GA

56
158
48
64
20
44
32
16
32
56
6
54
77
24
76
7
8
32
32

Percentage of treatment provided by
Paediatric
Specialist1

60

Experienced
Hosp
Dentist1
80
20
70
100
20
5
50

Special
Needs
Specialist1

90
40

59
100
10
2
10

Postgraduate
Diploma
(Paeds) 1

House
Surgeon1

20
20
30
70

10

95
50
100

95
98
16

Private
Practitioner1

5
1

1
100
25

2

56
90
100

100
100

Percentage of treatment provided by groups of clinicians
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4.2 Clinicians’ Questionnaire

A total of 74 clinicians were identified as providing dental care to children under GA. Each
of these was asked to complete the questionnaire. Of these, 66 (89.2%) were returned.
Questionnaires were returned from 6 house surgeons, but 3 of these house surgeons provided
extractions only in acute trauma situations, not comprehensive dental treatment for caries.
Their questionnaires have been excluded, leaving 63 (88.7%) questionnaires being analysed.
Of the 22 dental clinicians identified as providing care for MSS during 2015, 10 were
hospital-based dentists, and the remainder were private general dentists. All hospital-based
clinicians providing care for MSS returned their questionnaires. Some 9 (75.0%) of the
private general dentists responded.

4.2.1 Demographic characteristics of clinicians

The demographic characteristics of the clinicians who provide dental care to children under
GA are summarised in Table 11. This shows a wide range of experience, the most
experienced having 39.5 years of dentistry and the least having graduated only 1.5 years
earlier. However, the use of younger clinicians is minor, with house surgeons rarely being
allowed to work unsupervised and, as reported in the clinical directors’ section, it was
required that they were second-year house surgeons with suitable training and monitoring
over time, and easier cases were selected for their very occasional lists.
Postgraduate students were included in the categories of the questionnaire, but this occurs
only at the University of Otago dental school, where they do not work unsupervised. Because
of this, they were not included in this study.
The majority (73.0%) of clinicians providing dental care to children under GA were female.
The only group in which females were not over-represented was the private dentists’ group,
most of whom contract to MSS.
The number of paediatric specialists was small, with a total of 12 nationwide. Of these, 4 are
working with the University of Otago dental school, 3 work only in private practice, and the
remaining five are employed by 4 different DHBs, with Auckland employing two paediatric
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specialists. Of these 5 specialists who work for DHBs, the hours per week range from eight to
forty, with a mean of 28.8 hours. There are 3 specialists who work solely for hospital
departments, with the remaining 2 spending a smaller proportion of time in private practice.
The majority of DHB dental hospital departments assess and treat children without any
paediatric specialist input. However, not all clinical directors see this as an issue; one
comment was that ‘paediatric specialists were not practical enough for the public sector’ and
that their expectations in providing dental care for children under GA were unreasonable.
This was not a position stated by other clinical directors.

Table 11 Demographic characteristics of clinicians
Number

% of sample

Sex
Male

Year of graduation
Before 1979
1980 to 1989
1990 to 1999
2000 onward
Place of graduation (undergraduate)
New Zealand
Overseas
Postgraduate qualification
Yes
No
Practitioner type
Paediatric Specialist
Special Needs Specialist
Experienced Hospital Dentist
House Surgeon
Private General Practitioner
Postgraduate Diploma (paeds)
Hours per week
30 or fewer
31 or more
Employment
Totally private
Mixed
Totally public
All combined

Female

9
16
18
20

14.3
25.4
28.6
31.7

4
7
1
5

5
8
17
16

54
9

85.7
14.3

15
2

39
6

29
34

46.0
54.0

5
12

23
23

12
2
30
3
10
6

19.0
3.2
47.6
4.8
15.9
9.5

3
0
6
0
8
0

9
2
24
3
2
6

23
40

36.5
63.5

4
13

19
27

12
14
37

19.0
22.2
58.7

6
6
5

6
8
32

63

100

17

46

A further 6 clinicians were identified as having completed further (non-specialist) training in
paediatric dentistry. Of these, 4 had completed the University of Otago Postgraduate Diploma
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in Paediatric Dentistry, a 2-year part-time practice-based diploma. The diploma course is
taught by the dental school’s paediatric specialists. There was 1 clinician who had obtained a
postgraduate dental paediatric diploma in the UK, while the sixth had completed the
equivalent of the diploma from the US. These courses do increase the paediatric knowledge
for those clinicians; however, 4 of those practitioners work for the same DHBs who also
employ a paediatric dental specialist, and so the dental paediatric coverage is still limited. Of
the clinicians with a dental paediatric diploma, 5 work solely for DHBs, while 1 is mainly a
private practitioner. This group could have been included in the experience hospital
clinicians’ group but have been grouped separately, because they have received postgraduate
training in paediatric dentistry.
Private general dental practitioners undertake the majority of dental care under GA for MSS.
A total of 12 were reported as contracting for MSS in 2015; however, as already stated, not
all responded to this survey. A further 3 private general dentists are contracted by DHBs to
undertake treatment under GA on children. The great majority of the dental treatment under
GA in NZ is undertaken by dentists employed by DHBs in a hospital environment.
Almost all clinicians involved in treating children in NZ under GA underwent their
undergraduate training in NZ. Of the 63 practitioners, only 9 (14.3%) received their
undergraduate qualification from overseas. Postgraduate training is more varied, with 9 of the
18 identified clinicians with paediatric postgraduate qualifications having undergone this
training at an overseas university.
In addition to the dental paediatric postgraduate clinicians, a further 8 experienced hospitalbased clinicians report other postgraduate training, mainly in public health or community
dentistry, and the majority of these were completed at the University of Otago dental school.
The number of special needs specialists remains very small, with only two clinicians
responding here, although the majority of the few special needs specialists in NZ treat only
adults, and therefore are not represented in this study. There were also 2 private general
dentists who had completed postgraduate training. In total, 28 clinicians (46.0%) reported
receiving a postgraduate diploma or degree.
The largest group of clinicians is the experienced hospital based dentists, with 30 (44.4%) of
the total of 63 clinicians. Within this group alone, the range of experience was from 3.5 to
36.5 years, with a mean of 20.2 years. For all clinicians providing dental care under GA to
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children, the range was 1.5 up to 39.5 years of experience (for one of our paediatric
specialists), with a mean of 21.1 years (sd 12.2) reported.
The reported working times range from 8 hours per week for one paediatric specialist to 50
hours per week for another. This was the extent of the range for all of the clinicians with the
mean hours worked per week being 32.9 (sd 9.6). The majority of practitioners proving
dental care to children under GA work more than 32 hours per week work in a hospital dental
department and are fully DHB-employed.
The number of GA sessions varied among clinicians, with the range from 0.3 sessions a
month to 20 sessions a month. The mean number for a clinician was 3.6 sessions a month.
The most common length of a session was 4 hours, with a limited number of all-day (8 hour)
sessions. MSS contractors undertook fewer GA sessions per month, but these usually were of
longer duration. The majority of GA sessions are completed by an experienced hospital-based
dentist, and, overall, the GA sessions were most commonly of 4 hours duration.
Table 12 shows the mean numbers of GAs performed per month by the groups of clinicians.
The clinicians have been reported by characteristics; sex, postgraduate degree or diploma,
experience, hours of work per week and the type of practitioner.
The clinicians with a postgraduate degree or diploma had more GA sessions a month (4.1),
on average, as did those with a dental paediatric degree or a diploma. Females (4.0) have
more GA sessions (on average) than males (2.3). The same groups, unsurprisingly, also
report the highest percentage of their time treating children, with dental paediatric specialists
reporting 82.1% of their time treating children.
The lowest groups for the number of GA sessions per month were the Special Needs
specialists (1.3) and the private practitioners (1.1). Those who work totally in private also
reported low numbers (1.3). These groups also reported the lowest percentages of their time
treating children.
There was very little difference among clinician groups with respect to experience, although
the group with less than 10 years of experience is slightly higher in both number of GAs and
percentage of time treating children. Again, those who work more than 31 hours and those
who employment is mixed between private and public also report higher for these two
categories. This group of clinicians who worked it both private and public reported the
highest number of GA sessions per month (5.4) of any group.
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Table 12 Number of GAs and percentage of treating children; by characteristics of
respondents (brackets contain standard deviation)

Sex
Male
Female
Postgraduate
Yes
No
Years of experience
< 10 years
10-19 years
20-29 years
> 30 years
Practitioner type
Paediatric Specialist
Special Needs Specialist
Experienced Hospital Dentist
House Surgeon
Private General Practitioner
Postgraduate Diploma (paeds)
Hours per week
30 or fewer
31 or more
Employment
Totally private
Mixed
Totally public
a

n

No. of GAs
Per month

Percentage of
work time treating
children

17
46

2.3 (1.6)
4.0 (3.6)

32.7 (28.8)
47.5 (32.8)

29
34

4.1 (4.0) a
3.2 (2.6)

58.4 (35.4) a
31.7 (23.8)

15
16
15
17

4.6
3.5
3.0
3.3

(4.6)
(3.1)
(2.3)
(2.9)

50.3
43.7
44.6
36.5

(30.2)
(23.8)
(38.0)
(26.9)

12
2
30
3
10
6

5.0
1.3
3.6
4.3
1.1
5.0

(5.1)
(0.4)
(2.5)
(2.1)
(1.0)
(3.9)

82.1
17.5
35.9
20.0
18.1
67.5

(23.9)
(17.7)
(24.9)
(8.7)
(17.9)
(28.9)

23
40

2.9 (2.2) a
4.0 (3.7)

41.4 (32.8)
44.8 (32.2)

12
14
37

1.3 (1.4) a
5.4 (5.1)
3.7 (2.4)

35.1 (39.3)
58.6 (32.2)
40.5 (28.6)

P<0.05

4.2.2 Procedures undertaken by clinicians

The clinicians were asked to provide information on the procedures they undertook, the
materials used, and whether they used rubber dam or took radiographs while providing dental
care to children under GA. They were also asked whether these procedures were routinely,
occasionally or never used. The data, for all clinicians are shown in Table 13.
Extractions are the most common procedure reported as a routine procedure. The only two
clinicians who did not report extractions as being routine, were one experienced hospital63

based dentist and one University of Otago dental school paediatric specialist. Every other
clinician reported extractions as a routine procedure on children receiving GA for their dental
care.
The following procedures were, in order, the next most common to be described as routine:
radiographs, stainless steel crowns (SSCs), fissure sealants, composite restorations and
fluoride applications. While taking radiographs is a diagnostic procedure and providing
stainless steel crowns is a restorative procedure, the remainder of the most common ‘routine’
procedures are preventive in nature. Scaling and prophylaxis procedures were also were
reported in high numbers as ‘routinely’ or ‘occasionally’, further enhancing the preventive
aspect of these treatments.
While SSCs were the most common restorative procedure undertaken, composite restorations
were almost as frequently used. There was no differentiation by the types of cavities
requiring restoration. SSCs (87.3%) and the composite restorations (76.2%) were rated
‘routine’ by a great majority of clinicians, far exceeding any other restorative materials. Glass
ionomer cement (GIC) was the next most commonly used material (47.6%), with amalgam
and compomer restorative materials rarely used.
A substantial number of clinicians reported preforming pulpotomies on primary molar teeth
as either a ‘routinely’ or ‘occasionally’ used procedure. While composite strip crowns were
not reported frequently as a routine procedure, they were reported ‘routinely’ or
‘occasionally’ by 66.6% of clinicians’, which indicates that severely decayed anterior teeth
are being restored in relatively high numbers. Composite strip crowns would not be expected
to be a routine procedure, since they would not be required for a large number of children.
Complete root canal treatments on primary teeth were rarely reported as a routine or
occasional procedure (19.1%), with almost all clinicians (81.0%) reported that they do not
perform this procedure at all. Just 4 clinicians reported it as a routine procedure, while a
further 8 reported it as an occasional procedure.
The use of rubber dam is low, especially with 23 (36.5%) clinicians reporting that they never
use rubber dam. There were 20 clinicians (31.7%) who routinely use rubber dam while a
further 20 (31.7%) reported the occasional use of rubber dam. A further 3 clinicians did state
that they used an alternative to rubber dam.
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Table 13 Reported frequency of provision of procedures by clinicians (brackets contain
row percentages)
Procedure

Routinely

Occasionally

Never

Extractions

61 (96.8)

2 (3.2)

0 (0.0)

Amalgam restorations

8 (12.7)

33 (52.4)

22 (34.9)

GIC1 restorations

30 (47.6)

22 (34.9)

11 (17.6)

Composite restorations

48 (76.2)

14 (22.2)

1 (1.6)

Compomer restorations

12 (19.0)

5 (7.9)

46 (73.0)

Stainless steel crown

56 (88.9)

6 (9.5)

1 (1.6)

Pulpotomies in primary teeth

28 (44.4)

22 (34.9)

13 (20.6)

Root canal therapy in primary teeth

4 (6.3)

8 (12.7)

51 (81.0)

Composite strip crowns

8 (12.7)

34 (54.0)

21 (33.3)

Fissure sealants

52 (82.5)

10 (15.9)

1 (1.6)

Scaling

22 (34.9)

38 (60.3)

3 (4.8)

Prophylaxis

36 (57.1)

20 (31.7)

7 (11.1)

Fluoride treatments

45 (71.4)

15 (23.8)

3 (4.8)

Rubber dam used

20 (31.7)

20 (31.7)

23 (36.5)

Dental radiographs

54 (85.7)

10 (14.3)

0 ( 0.0)

1

glass ionomer cement

Analysis of the preventive procedures by the various practitioner groups, as well as the use of
radiographs and rubber dam is shown in Table 14.
Radiographs are routinely taken and there is very little difference between the groups, except
that female group of clinicians’ shows a much higher percentage than their male counterparts.
While there were two facilities that reported having no access to an x-ray unit in theatre, no
clinicians reported that they never took x-rays in theatre. This can be explained by the fact
that these clinicians do not solely operate in these theatres without access to an x-ray unit.

65

Fluoride is also routinely applied, with the dental paediatric specialists and those working
totally in the public system reporting the highest rates. Also reporting higher applications
were females, those with a postgraduate degree or diploma and the experienced hospital
dentists. The lowest group reporting fluoride application was the house surgeons.
There were lower numbers reporting scaling and prophylaxis, although the private
practitioners all reported completing scaling routinely and, again, dental paediatric specialists
and female clinicians were more likely to complete prophylaxis for a patient under GA.
Fissure sealants were placed by nearly all the clinicians (82.5%), with little difference among
groups apart from a lower rate reported by the totally private group (66.7%).
While the routine use of rubber dam was low, it was more likely to be used by the dental
paediatric specialists (83.3%) and clinicians who had completed postgraduate training
(46.4%). Those who did not have any postgraduate training were less likely to use rubber
dam routinely (20.0%). Private practitioners were the least likely clinician to use rubber dam
routinely, with only 1 practitioner (10.0%) doing so.
Analysis of the materials used is shown in Table 15, again reported by the characteristics of
the clinicians, as routinely used. They do show some differences between groups of clinicians
in the procedures undertaken and the materials used.
Composite was a highly used restorative material. Significantly more female than male
practitioners and nearly all the dental paediatric specialists (91.7%) reported using composite
routinely. Other high usage groups were the female dentists (80.4%) and those without
postgraduate training (82.9%).
GIC restorative material was reported to be used routinely by 47.6% of the clinicians. Special
needs specialists reported the highest usage, but there were only 2 of these. Experienced
hospital dentists reported using GIC routinely (60.0%) while male dentists used it more than
female dentists. Those with postgraduate training were less likely to use.
Amalgam and compomer restorative materials were rarely used routinely, although 2 out of
the three house surgeons did use compomer routinely. Compomer was used routinely by onequarter of the dental paediatric specialists and one-third of the paediatric postgraduate
diploma group.
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Table 14 Radiographs, rubber dam and preventive procedures reported as ‘routine’, by characteristics of respondents (brackets contain
percentages)

Sex
Male
Female
Postgraduate
Yes
No
Years of experience
< 10 years
10-19 years
20-29 years
> 30 years
Practitioner type
Paediatric Specialist
Special Needs Specialist
Experienced Hospital Dentist
House Surgeon
Private General Practitioner
Postgraduate Diploma (paeds)
Hours per week
30 or fewer
31 or more
Employment
Totally private
Mixed
Totally public
All combined
a

n

Radiographs

Fluoride

Scale

Prophylaxis

Fissure sealants

Rubber Dam

17
46

10 (58.8)a
44 (95.7)

10 (58.8)
35 (76.1)

3 (17.6)
19 (41.3)

8 (47.1)
28 (60.9)

13 (76.5)
39 (84.8)

4 (23.5)
16 (34.8)

29
34

25 (89.3)
29 (82.9)

23 (82.1)
22 (62.9)

10 (35.7)
12 (34.3)

17 (60.7)
19 (54.3)

25 (89.3)
27 (96.4)

13 (46.4)a
7 (20.0)

15
16
15
17

13 (86.7)
15 (93.8)
13 (86.7)
13 (76.5)

11 (73.3)
12 (75.0)
14 (93.3)
8 (47.1)

7 (46.7)
3 (14.6)
8 (53.3)
4 (23.5)

7 (46.7)
10 (62.5)
12 (80.0)
7 (41.2)

13 (86.7)
14 (87.5)
13 (86.7)
12 (85.7)

4 (26.7)
7 (43.8)
4 (23.5)
5 (29.4)

12
2
30
3
10
6

12 (100)
2 (100)
25 (83.3)
3 (100)
7 (70.0)
5 (83.3)

10 (91.7)
1 (50.0)
24 (80.0)
1 (33.3)
3 (75.0)
4 (66.7)

6 (50.0)
1 (50.0)
11 (36.7)
1 (33.3)
10 (100)
1 (16.7)

10 (83.3)
1 (50.0)
16 (53.3)
1 (33.3)
4 (40.0)
4 (66.7)

11 (91.7)
2 (100)
26 (86.7)
2 (66.7)
6 (60.0)
6 (100)

10 (83.3)
1 (50.0)
7 (23.3)
1 (33.3)
1 (10.0)
2 (33.3)

23
40

19 (82.6)
35 (87.5)

15 (65.2)
30 (75.0)

6 (26.1)
16 (40.0)

14 (60.9)
22 (55.0)

17 (73.9)
35 (87.5)

6 (26.1)
14 (35.0)

12
14
37

10 (83.3)
9 (64.3)
35 (94.6)

7 (58.3)a
8 (66.7)
30 (81.1)

3 (25.0)
3 (21.4)
16 (45.7)

8 (66.7)
7 (50.0)
21 (56.8)

8 (66.7)
12 (85.7)
32 (86.5)

2 (16.7)
5 (35.7)
13 (35.1)
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54 (85.7)

45 (71.4)

22 (34.9)

36 (57.1)

52 (82.5)

14 (22.2)

P<0.05
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Table 15 Extractions and restorative procedures reported as ‘routine’, by characteristics of respondents (brackets contain percentages)

Sex
Male
Female
Postgraduate
Yes
No
Years of experience
< 10 years
10-19 years
20-29 years
> 30 years
Practitioner type
Paediatric Specialist
Special Needs Specialist
Experienced Hospital Dentist
House Surgeon
Private General Practitioner
Postgraduate Diploma (paeds)
Hours per week
30 or fewer
31 or more
Employment
Totally private
Mixed
Totally public
All combined
a

n

Ext

Amal

17
46

16 (94.1)
45 (97.8)

2 (11.8)
6 (13.0)

29
34

26 (96.4)
3 (97.1)

15
16
15
17

GIC

Composite

Compomer

SSC

Pulpotomy

RCT

10 (58.8)
20 (43.5)

11 (64.7)a
37 (80.4)

2 (7.1)
6 (17.1)

11 (39.3)
19 (54.3)

15 (100)
16 (100)
14 (92.0)
16 (94.1)

3 (20.0)
1 (6.3)
2 (13.3)
2 (11.8)

12
2
30
3
10
6

11 (91.7)
2 (100)
29 (96.6)
3 (100)
10 (100)
6 (100)

23
40

Strip crown

2 (11.8)
10 (21.7)

12 (70.6)a
44 (95.7)

4 (25.0)a
24 (52.2)

1 (5.9)
3 (7.5)

2 (11.8)
6 (13.0)

19 (67.9)
29 (82.9)

6 (21.4)
6 (17.1)

28 (100)a
28 (80.0)

20 (71.4)a
8 (22.9)

3 (10.7)
1 (2.8)

7 (25.0)a
1 (2.9)

4 (26.7)
8 (50.0)
7 (46.6)
11 (64.8)

13 (86.7)
11 (68.8)
13 ( 86.7)
11 ( 64.7)

3 (20.0)
2 (12.5)
5 (33.3)
2 (11.8)

13 (86.6)
14 (87.5)
15 (100)
14 (82.4)

3 (20.0)
11 (68.8)
8 (53.3)
6 (35.3)

0 (0.0)
0 (0.0)
3 (20.0)
1 (5.8)

2 (13.3)
1 (6.3)
2 (13.3)
3 (17.6)

0 (0.0)
1 (50.0)
6 (20.0)
0 (0.0)
1 (10.0)
0 (0.0)

2 (16.7)
2 (100)
18 (60.0)
1 (33.3)
5 (50.0)
2 (33.3)

11 (91.7)
1 (50.0)
23 (76.7)
2 (66.7)
7 (70.0)
4 (66.7)

3 (25.0)
1 (50.0)
3 (10.0)
2 (66.7)
1 (10.0)
2 (33.3)

12 (100)
2 (100)
29 (96.6)
1 (33.3)
6 (60.0)
6 (100)

11 (91.7)
0 (0.0)
9 (30.0)
0 (0.0)
2 (20.0)
6 (100)

3 (25.0)
0 (0.0)
1 (3.3)
0 (0.0)
0 (0.0)
0 (0.0)

3 (50.0)
0 ( 0.0)
0 (0.0)
1 (33.3)
1 (10.0)
0 (0.0)

23 (100)
38 (95.0)

3 (13.0)
5 (12.5)

13 (56.5)
17 (42.5)

17 (73.9)
31 (77.5)

4 (17.4)
8 (20.0)

21 (91.3)
35 (87.5)

12 (52.2)
16 (40.0)

1 (4.3)
3 (7.5)

0 (0.0)a
8 (20.0)

12
14
37

12 (100)
14 (100)
35 (94.6)

1 (8.3)
3 (21.4)
4 (10.8)

4 (33.3)
8 (57.1)
18 (48.6)

8 (66.7)
10 (71.4)
30 (81.1)

2 (16.7)
2 (14.3)
8 (21.7)

9 (75.0)
14 (85.7)
15 (94.6)

6 (50.0)
7 (50.0)
15 (40.5)

1 (8.3)
0 (0.0)
3 (8.1)

2 (16.7)
1 (7.1)
5 (13.5)
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61 (96.8)

8 (12.7)

30 (47.6)

48 (76.2)

12 (19.0)

56 (87.3)

28 (44.4)

4 (6.3)

8 (12.7)

P<0.05
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No dental paediatric dental specialist or paediatric postgraduate diploma clinicians used
amalgam routinely.
SSCs were reported as routine by all groups, with the highest usage by the dental paediatric
specialists, the postgraduate diploma, the special needs specialist and the postgraduate trained
groups, all with 100%, closely followed by the experienced hospital dentist (96.6%). Only
one-third of the house surgeons and approximately two-thirds of the private practitioner
group reported routine use of SSCs. There was little difference by years of experience or the
number of hours worked.
Pulpotomies were reported as being undertaken as routine in higher numbers by the dental
paediatric specialists (91.7%) than any other group. All clinicians reported undertaking
pulpotomies routinely at 44.4%. Post-graduate clinicians were much more likely to perform
pulpotomies than those without post-graduate training and female dentists reported using at
twice the rate than male dentists. No house surgeons or specialist needs specialists reported
completing pulpotomies routinely, although, as already stated, these two groups are very
small.

4.2.3 Pulpotomies and root canal treatment

It has already been reported that the majority of clinicians (77.2%) stated that they provided
pulpotomies either routinely or occasionally, and that very few clinicians (apart from a small
number of paediatric specialists) undertook root canal treatments on primary teeth.
Practitioners were asked whether they had any protocols in deciding to do a pulpotomy, and
if so, what they were. They were also asked to report on what material they used in providing
pulpotomies in primary teeth.
Most stated that there were no written pulpotomy protocols, but that these protocols were
often discussed among clinicians, both in informal and formal situations, with regard to the
requirements for successful outcomes. Almost all agreed on the criteria that were necessary in
order to consider treating a primary tooth with a pulpotomy: the tooth must have had no
history of pain; the pulp must be vital; there must be no radiographic pathology visible; and
the tooth must be restorable. It was also frequently mentioned that the tooth must not be close
to exfoliation. The majority stated that once the decision was made to proceed, the remaining
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tissue must stop bleeding within 5 minutes of placing the medicament (ferric sulphate or
formocresol), or the decision would be made to extract.
Almost all clinicians reported using ferric sulphate as the material placed to initially stop
bleeding following the pulpal tissue removal. A small number still used formocresol as the
material of choice.
Following the initial pulpal treatment, there was more variation in the choice of materials to
place in the empty pulp chamber; IRM, calcuim hydroxide and MTA were the most common.
Less common materials were zinc oxide and eugenol, biodentine and glass ionomer. Amost
always the tooth was restored with a SSC.

4.2.4 Class II restorations

All clinicians were asked to report on the materials they used in restoring Class II cavities on
primary molars. They were asked to categorise the frequency of use of each material they
might use as ‘routinely’, ‘occasionally’, ‘rarely’ or ‘never’. The reason for the greater number
of response options for this question was that, in deciding which material to use, there are a
range of things to consider. It may be that a tooth is near exfoliation and that this may mean
that a material may be chosen that would rarely be used and that at other times would not
normally be considered. The responses reported for all clinicians are reported in Table 16.
Class II cavities were most commonly restored using SSC (79.4%). Only composite (which
was reported being used routinely by 31.7% of all clinicians) was used in any numbers, apart
from stainless steel crowns. GIC (12.7%), compomer (11.1%) and amalgam (4.8%) are rarely
used routinely. The reported data, on restoring Class II cavities, are shown in Table 17.
As expected, all of the dental paediatric specialists reported using SSCs for restoring Class II
cavities. Other groups reporting high usage were the two special needs specialists, clinicians’
with a postgraduate degree or diploma (96.4%), female dentists (84.8%), totally public
employed dentists (83.8%) and experienced hospital dentists (83.3%). Only one-third of the
house surgeons and one-half the private practitioners used SSCs when restoring these
cavities.
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Table 16 Frequency of materials used in restoring Class II cavities in primary molars
(brackets contain row percentages)

Material

Routinely

Occasionally

Rarely

Never

SSC

50 (79.4)

8 (12.7)

3 (4.8)

2 (3.2)

GIC

8 (12.7)

18 (28.6)

16 (25.4)

21 ( 33.3)

Composite

20 (31.7)

20 (31.7)

10 (15.9)

13 (20.6)

Compomer

7 (11.1)

5 (7.9)

6 (9.5)

44 (71.4)

Amalgam

3 (4.8)

11 (17.5)

21 (33.3)

28 (44.4)

Composite was the second most common routine restorative material for Class II cavities
(31.7%). The groups who reported the greatest routine use of composite were the dental
paediatric specialists and the private practitioners, while the lowest users were the
experienced hospital dentists and those with experience ranging between 20 and 29 years.
The use of GIC was low (12.7%). Two-thirds of house-surgeons and one of the two special
needs specialists reported using this as restorative option in Class II cavities; however, these
are very small groups. More experienced older dentists and male dentists were more likely to
use GIC routinely.
Again, the use of compomer was low (11.1%) with the usage varying among groups, but in
very small numbers. Male dentists did not use compomer at all, while two out of the three
house surgeons and one out of the two special needs specialists did report some routine use of
compomer in restoring Class II cavities.
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Table 17 Materials reported as ‘routinely’ used in restoring Class II cavities by characteristics of respondents (brackets contain
percentages)
n
Sex
Male
Female
Postgraduate
Yes
No
Years of experience
< 10 years
10-19 years
20-29 years
> 30 years
Practitioner type
Paediatric Specialist
Special Needs Specialist
Experienced Hospital Dentist
House Surgeon
Private General Practitioner
Postgraduate Diploma (paeds)
Hours per week
30 or fewer
31 or more
Employment
Totally private
Mixed
Totally public
All combined
a

SSC

GIC

Composite

Compomer

Amalgam

17
46

11 (64.7)a
39 (84.8)

4 (23.5)
4 ( 8.7)

7 (41.2)
13 (28.3)

0 ( 0.0)
7 (15.2)

0 ( 0.0)
3 ( 6.5)

29
34

27 (96.4)a
23 (57.5)

3 (10.7)
5 (14.3)

10 (35.7)
10 (28.6)

4 (14.3)
3 ( 8.6)

0 ( 0.0)
3 ( 8.6)

15
16
15
17

10 (66.7)
14 (87.5)
14 (93.3)
12 (70.5)

0 ( 0.0)
2 (12.5)
1 ( 6.7)
5 (29.4)

5 (33.3)
5 (31.3)
2 (13.3)
8 (47.1)

2 (16.7)
0 ( 0.0)
3 (20.0)
2 (11.8)

1
0
1
1

12
2
30
3
10
6

12 (100)
2 (100)
25 (83.3)
1 (33.3)
5 (50.0)
5 (83.3)

2 (16.7)
1 (50.0)
4 (13.3)
2 (66.7)
3 (30.0)
2 (33.3)

8 (66.7)
1 (50.0)
4 (13.3)
1 (33.3)
6 (60.0)
1 (16.7)

2 (16.7)
1 (50.0)
1 ( 3.3)
2 (66.7)
1 (10.0)
2 (33.3)

0 ( 0.0)
0 ( 0.0)
3 (10.0)
0 ( 0.0)
0 ( 0.0)
0 ( 0.0)

23
40

18 (78.3)
32 (80.0)

3 (13.0)
5 (12.5)

6 (26.1)
14 (35.0)

3 (13.0)
4 (10.0)

2 ( 8.6)
1 ( 2.5)

12
14
37

9 (75.0)
10 (71.4)
31 (83.8)

2 (16.7)
3 (21.4)
3 (8.1)

5 (41.7)
7 (50.0)
8 (21.6)

1 ( 8.3)
2 (14.3)
4 (10.8)

0 ( 0.0)
0 ( 0.0)
3 ( 8.1)

63

50 (79.4)

8 (12.7)

20 (31.7)

7 (11.1)

3 ( 4.8)

( 6.7)
( 0.0)
( 6.7)
( 5.9)

P<0.05
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Amalgam was the least used material, with only 4.8% of clinicians reporting its routine use.
Only a small number of experienced hospital dentists (10.0%) reported any routine use of
amalgam in restoring these Class II cavities.

4.2.5 Clinicians’ preferences

Clinicians were asked whether they believed that their service should have post-operative
reviews, training for treating children under GA, or audits. They were also asked whether
they were satisfied with their service (Table 18).

Table 18 Clinicians’ preferences for training and audits, and satisfaction with their
service. (brackets contain row percentages)

Yes

No

No comment

Training

53 (84.1)

8 (12.7)

2 (3.2)

Post-operative reviews

46 (73.0)

15 (23.8)

2 (3.2)

Protocols

55 (87.3)

6 (9.5)

2 (3.2)

Clinical audits

60 (95.2)

2 (3.2)

1 (1.6)

QoL audits1

46 (73.0)

16 (25.4)

1 (1.6)

Satisfaction2

40 (63.5)

21 (33.3)

2 (3.2)

1

Quality of life

2

Satisfaction with service

The great majority do support training, protocols and clinical audits), with slightly lower
support for quality-of-life audits and post-operative reviews of children following their
treatment.
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4.2.5.1 Assessment and post-operative reviews

Clinicians were asked to report whether they assess their patients or whether they have postoperative reviews (Table 19). The assessment and post-operative numbers have already been
reported in the Clinical Directors’ questionnaire section. Clinicians show wide differences in
assessing and post-operative care. In total, nearly two-thirds of clinicians assessed their
patients before treatment under GA.
Nearly all dental paediatric specialists and the two special needs specialists routinely assessed
their patients, with all other groups assessing the majority of their patients; the exception was
the house surgeons (33.3%).
Post-operative reviews were less common. Of all clinicians, a little more than one-quarter
made appointments to see their patients post-operatively, with a further 11 (17.5%) having
other clinicians within their department see their patients. It was commented frequently that
the failure rate for these appointments was high. The dental paediatric specialists were the
group who saw patients post-operatively most commonly, with two-thirds of them routinely
having appointments following treatment, while no private practitioners reported seeing their
patients following treatment under GA.
The clinicians were also asked whether, even if their service did not offer post-operative
appointments, they would recommend these appointments. A much higher number wished to
provide post-operative care than actually did so at the time of this survey with nearly threequarters recommending that patients be seen post-operatively. The private practitioners who
did not report seeing patients postoperatively were the highest group with all of them
recommending post-operative appointments. This was similar to the totally private group,
which also showed low number of post-operative appointments but high numbers
recommending these appointments. Of course, the private practitioners make up the majority
of this group.
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Table 19 Assessment and post-operative reviews by characteristics of respondents (brackets contain percentages)
Clinician

Sex
Male
Female
Postgraduate
Yes
No
Years of experience
< 10 years
10-19 years
20-29 years
> 30 years
Practitioner type
Paediatric Specialist
Special Needs Specialist
Experienced Hospital Dentist
House Surgeon
Private General Practitioner
Postgraduate Diploma (paeds)
Hours per week
30 or fewer
31 or more
Employment
Totally private
Mixed
Totally public
All combined
1

n

Assessment1

Post-operative
Review1

Post-operative
Review2

Recommending
Post-operative Review

17
46

9 (52.9)
30 (65.2)

3 (17.6)
15 (50.0)

3 (17.6)
8 (22.8)

14 (82.4)
32 (69.6)

29
34

18 (64.3)
20 (57.1)

10 (35.7)
8 (22.8)

6 (21.4)
5 (14.9)

18 (64.3)
28 (80.0)

15
16
15
17

8 (53.3)
9 (56.3)
11 (73.3)
9 (52.9)

5 (33.3)
2 (12.5)
6 (40.0)
5 (29.4)

4 (33.3)
2 (12.5)
2 (13.3)
3 (17.6)

12 (80.0)
10 (62.5)
10 (66.7)
14 (82.4)

12
2
30
3
10
6

10 (83.3)
2 (100)
14 (46.7)
2 (33.3)
6 (60.0)
4 (66.7)

8 (66.7)
0 ( 0.0)
7 (23.3)
1 (10.0)
0 ( 0.0)
2 (33.3)

2 (16.7)
0 ( 0.0)
8 (26.7)
0 ( 0.0)
0 ( 0.0)
1 (16.7)

9 (75.0)
1 (50.0)
20 (66.7)
2 (66.7)
10 (100)
4 (66.7)

23
40

17 (73.9)
22 (55.0)

7 (30.4)
11 (27.5)

4 (17.4)
7 (17.5)

16 (69.6)
30 (75.0)

12
14
37

8 (66.7)
7 (50.0)
24 (64.9)

3 (25.0)
1 ( 7.1)
14 (37.8)

0 ( 0.0)
1 ( 7.1)
10 (27.0)

11 (91.7)
10 (71.4)
25 (67.6)

63

39 (61.9)

18 (28.6)

11 (17.5)

46 (73.0)

By operating clinicians, occurring at present

2

By other clinician in hospital setting at present
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Many comments were made to the effect that providing post-operative care was desirable but
that resources were stretched and failure rates were high. In the case of MSS, it was
impractical to offer a post-operative service because the service moves to a new location. A
smaller number of clinicians believed that the referrer was the more appropriate person to see
a child postoperatively, and that this was the preferred option regardless of staffing
constraints
During the interviews, it was apparent that opinions on post-operative reviews are mixed,
with some clinicians and clinical directors believing that these are a very important part of the
preventive process, and others believing that a review after 3 months by the community
services is the more appropriate method. It was commented that having the clinician who
treated the child under GA provide the information to the community service allows the
decision to be made about whether a particular child is high-risk, and the community service
then decides the appropriate preventive regime.

4.2.5.2 Training and protocols

Clinicians were asked whether they believed that training should be given in the provision of
dental care to children (Table 20). Of the 63 clinicians who responded, 53 (84.1%) agreed
that training should be given in providing this care; 2 chose not to comment on this aspect,
and 8 (12.7%) disagreed. During the interviews, most clinicians stated that they were satisfied
with the training they received. It was reported that training was mostly done through
mentoring, rather than through a formal didactic programme. There was a recommendation
that a committee be set up by paediatric specialists in order to provide mentoring for
clinicians providing this care to children. Another comment was that the paediatric specialists
provide a written training programme for new dentists to complete before they started
treating children under GA. The preference for training is shown by characteristics of
clinicians in Table 20, but there was little difference among groups.
There was a similar result in respect of the wish for protocols in providing dental care to
children under GA. Almost all clinicians would prefer to have protocols; 2 did not comment,
and 6 (9.5%) felt that protocols were not necessary. Again, with this high number wishing for
protocols to treat children under GA, there was little difference shown by characteristics of
clinicians,
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It was mentioned frequently during the interviews that protocols should be guidelines, not
‘laws’, because clinicians must always be able to retain the ability to provide care outside the
‘norm’, as long as they can justify this decision. No clinician or clinical director thought that
the protocols should be so narrow that clinicians lost the ability to decide an individual
patient’s care.

4.2.5.3 Audits

The clinicians were asked whether they supported audits, whether clinical or quality of life
audits. Clinicians reported support for auditing of the services involved (Table 18), while
Table 20 shows support for audits, by the characteristics of clinicians. Clinical audits were
more popular, with 60 (95.2%) of the clinicians recommending them, while a slightly lower
proportion (73.0%) supported quality of life audits (1 clinician chose not to comment). There
was little difference by the clinicians’ characteristics, except the clinicians with greater than
30 years of experience (with 88.2% for clinical audits and 70.6% for QoL audits) were lower
than most of the other groups. Only the private practitioner group reported lower, with 80.0%
and 60.0% respectively.
The types of clinical audits recommended were varied, with procedures (pulpotomies, SSCs,
composite etc.), clinicians, materials, repeat GAs, age, sex, ethnicity, length of GAs, postoperative reviews, referral letters, consents and pain scores all being mentioned.
The quality of life audits were more specific, relating to the children’s and families’
improvements in quality of life following the dental treatment under GA. Another area of
auditing was discussed during the semi-structured interviews, this being an audit of the
service, rather than the dental treatment that was received. These included aspects of the preand post-operative instructions received, nursing care, anaesthetic care, ease of finding the
day stay units, and the overall experience.

77

Table 20 Training, protocols and audits by characteristics of respondents (brackets contain percentages)
n

Training

Protocols

Audit
Clinical

Audit
QOL

Service
Satisfaction

17
46

15 (88.2)
38 (82.6)

14 (82.4)
41 (89.1)

16 (94.1)
44 (95.7)

11 (64.7)
35 (76.1)

11 (64.7)
29 (63.0)

29
34

22 (78.6)
31 (88.6)

24 (85.7)
31 (88.6)

27 (96.4)
33 (94.3)

23 (82.1)
23 (65.7)

19 (67.9)
21 (60.0)

15
16
15
17

13 (86.7)
14 (87.5)
12 (80.0)
14 (82.4)

14 (93.3)
15 (93.8)
11 (73.3)
15 (88.2)

15 (100)
16 (100)
14 (93.3)
15 (88.2)

13 (86.7)
11 (68.8)
10 (66.7)
12 (70.6)

10 (66.7)
11 (68.8)
7 (46.7)
12 (70.6)

12
2
30
3
10
6

9 (75.0)
2 (100)
27 (90.0)
2 (66.7)
9 (90.0)
4 (66.7)

9 (75.0)
2 (100)
28 (93.3)
2 (66.7)
8 (80.0)
6 (100)

11 (91.7)
2 (100)
30 (100)
3 (100)
8 (80.0)
6 (100)

10 (83.3)
1 (50.0)
22 (73.3)
2 (66.6)
6 (60.0)
5 (83.3)

10 (83.3)
1 (50.0)
18 (60.0)
1 (33.3)
9 (90.0)
4 (66.7)

Sex
Male
Female
Postgraduate
Yes
No
Years of experience
< 10 years
10-19 years
20-29 years
> 30 years
Practitioner type
Paediatric Specialist
Special Needs Specialist
Experienced Hospital Dentist
House Surgeon
Private General Practitioner
Postgraduate Diploma (paeds)
Hours per week
30 or fewer
31 or more
Employment
Totally private
Mixed
Totally public

23
40

19 (82.3)
34 (85.0)

20 (87.0)
35 (87.5)

22 (95.7)
38 (95.0)

14 (60.9)
32 (80.0)

14 (60.9)
26 (65.0)

12
14
37

9 (75.0)
11 (78.6)
33 (89.2)

9 (75.0)
12 (85.7)
34 (91.9)

10 (83.3)
13 (92.9)
37 (100)

9 (75.0)
10 (71.4)
27 (73.0)

10 (83.3)
6 (42.9)
24 (64.9)

All combined

63

53 (84.1)

55 (87.3)

60 (95.2)

46 (73.0)

40 (63.5)
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It was apparent from both comments by clinicians in the questionnaire and from the
interviews that, while auditing is highly recommended, the main reason for it not occurring
more frequently is a lack of resources.

4.2.5.4 Service satisfaction

Most clinicians were satisfied with the care that was being provided by their service. Of the
63 clinicians who responded, 40 (63.5%) were satisfied with their service, 21 (33.3%) were
not and 2 did not comment. It was apparent that within the ‘satisfied group’ there were 2
different views. Most of those who were satisfied with their service would still like to
improve their service, but they accepted that a lack of resources limited this; thus, they were
happy with the service they provided within the existing constraints. There was a much
smaller group who believed that their service could not be better; in other words, they did not
believe that they required any more resources.
Of those who were dissatisfied, there were again two contrasting sets of opinion. The
majority believed that their service could do better but were limited by the lack of resources,
and there was a very small group who were totally dissatisfied with their service and thought
that more could be done, even with the limited resources available.
The data is shown by characteristics of clinicians in Table 20. The group most satisfied with
their service was the private practitioners with nine out of ten stating their satisfaction,
followed by the dental paediatric specialists (83.3%).

4.2.6 Comments from respondents

The questionnaire invited further comments from clinicians in any area of the provision of
dental care to children, under GA. Most provided some comments on how this care could be
improved. A very large number mentioned that a more ‘upstream approach’ in the prevention
of caries is required to reduce the number of GAs required. Water fluoridation, reducing child
poverty and reducing the intake of sugar in the diets of children were the most common. A
sugar tax was mentioned as a way of reducing sugar in diets, along with education and
79

making schools ‘sugar-free’. Another common comment was to target the families whose
children have received care under GA. It was suggested that these families often have more
than one child receiving GA, or a child receiving a second GA, meaning that the “education”
being received at present is not preventing future caries, either in the child who has had the
treatment, or in the other family members.
Again, a very high number of clinicians requested that services could be improved by the
standardisation of access across all DHBs in NZ. However, exploring this idea in the
interviews, it became apparent how difficult this would be. While it should be seen as an
ideal situation, most interviewees agreed that it would not be able to be achieved in the short
to medium term. It was felt that, since there are such large differences among DHBs, it was
hard to see how they could be addressed without a large increase in resources.
Another frequent comment was that protocols or guidelines existed in departments; however,
these were mainly verbal, passed from clinician to clinician and generally not in any written
form. The same comment applied to the training of clinicians; this is occurring, but not on a
formal basis. These comments were not generally made from a critical point of view, but
rather a factual one. Generally, clinicians were content with the training they received and the
protocols used in treating children under GA. As already stated, some felt that dental
paediatric specialists could play a greater role in training.
A private general practitioner stated that he/she did not wish for training to become so
specialised that general dentists could not be employed to provide dental care under GA.
He/she believed that any competent dentist is capable of providing this care, and
recommended that DHBs employ greater numbers of general dentists.
Most clinicians accept that more auditing of their services is required, but resources are
stretched, and also that, while resources are stretched, they are better employed seeing the
children. However, a contrary point of view was that audits are required to assess the quality
of what is being done; improvements can be made through auditing and this will lead to
fewer repeat GAs, thus saving scarce and valuable clinical resources.
Comments were made on the low number of dental paediatric specialists in NZ. It was felt
that, in this regard, NZ is lagging behind Australia, where there are many more specialists
providing care in both the public and private sectors. It was felt that the majority of our recent
paediatric specialist graduates move overseas because there are few prospects of employment
within the hospital sector in NZ. A small number felt that paediatric specialists were more
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appropriate in the private sector only, since their “gold standard” expectations were not
always appropriate for the public sector. This is in direct contrast to the wishes of many
others, including some paediatric specialists themselves, who believe their highest
contribution is within the hospital system.
Those clinicians who provide care for MSS believe the service is an extremely valuable
resource for rural NZ and must not be decreased or compromised in the future. Comments
from some of these contractors did suggest that not all clinicians were ‘on the same page’ and
that standardisation of treatment would be ideal. It was suggested that the training of MSS
clinicians could be more frequent, because the turnover in clinicians is reasonably high. This
was not a criticism of the present training, just its frequency. It was also stated that, although
this training is available, not all clinicians attend. It was mentioned more than once that the
most recent training day was 6 or 7 years ago. MSS contractors have the same concerns as
other practitioners, in that resources need to be increased to meet demand or greater resources
need to be allocated to try and reduce demand.
The clinicians, on the whole, felt that they were now under more pressure to be able to treat
all of the children being referred to the hospitals within the targets set by the MoH. While
clinicians do not want to see restrictions placed on the treatment provided to these children,
there were suggestions made that, if there was more dental insurance available, some of these
numbers could be potentially seen in the private sector. While it was not suggested that there
be restrictions placed on accepting children due to parental income, it was suggested that
those who could afford dental insurance would end up receiving their care privately, mainly
due to their greater choice.
One respondent felt that there needed to be a surcharge (co-payment) for the families whose
children are having GAs, because without this there is no appreciation of the consequences.
On a similar position, it was suggested that only the first GA for any family be provided free
of charge.
In summary, the overwhelming opinions of the clinicians are that resources are not adequate
to meet the growing demand. Either more resources must be provided or more ‘upstream’
approaches must occur to reduce demand on the services. Services are under stress and this is
affecting not only the children, but also the clinicians, administrative staff and managers as
well.
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4.3 Interviews

In order to explore the data and comments received, 7 respondents were invited to participate
in a semi-structured interview. All accepted this invitation, and the interviews were
undertaken over a two-week period, with individual interviews taking an average of 45
minutes. The interviews were recorded and transcribed. Themes identified from the clinical
directors and clinicians questionnaires were used in the semi-structured interviews with
participants. Any extra themes identified from the interviews were included in the next
interview. However, there was very little to be added from interview to interview, because
the participants thought that the topics were well covered.
The interviewees were chosen to represent a range of positions within the hospital system,
experience, DHB and geographical variation (urban and rural). Two of the interviewees were
dental paediatric specialists. Any direct quotes are identified by using italics, and the
participant’s ID number is in brackets.
A traditional approach of reporting is used, in which key findings are reported under each
main theme or category and verbatim quotes are used as an illustration of these findings.
These will then be discussed further, as will the quantitative data, in the subsequent
Discussion chapter.
Ten key themes emerged from the quantitative data which were further explored in the
interviews. These were: (1) the numbers of children being seen and access to GA list; (2) the
assessment of the child before GA; (3) follow-up of the child after treatment; (4) the failure
rates for appointments; (5) the types of clinicians providing care, and their training; (6)
auditing of dental treatment provided under GA; (7) the range of care provided to children
under GA; (8) the facilities used and the staff involved in providing this treatment; (9)
national consistency in access and treatment across DHBs in NZ; and (10) recommendations
and guidelines in providing dental care to children under GA. Each theme is discussed.
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4.3.1 Numbers and access

This theme captures funding and social determinants as well. All the participants, apart from
one, indicated the numbers of children being referred to their service have increased. The
majority believe that the referrals are justified and thus cannot be declined, leading to an
increase in the numbers being seen.
‘There has been a large increase in the number of young children, that is less
than 5 years old, that are being referred in for dental treatment. These
children seem to have an increasing amount of work’ (7)
‘In the ten years I have been here I’ve noticed the numbers probably double’
(2)
‘Definitely feeling as though there’s an increase with the number of referrals
coming through for treatment under GA’ (5)
While most believe that there is no option but to treat these referrals, there was one
interviewee who strongly believed that some of these referrals may be able to have more of
the treatment completed in the community.
‘Our waiting list keeps increasing. We need to work with Community Dental
to try and reduce the numbers that are being referred. This should be one of
their targets’ (3)
While most services assess and then treat a child in one GA, one participant did say that they
extracted teeth under GA as an emergency, and then attempted to provide follow-up care
without GA. He/she admitted that this often did result in a second GA for the child.
‘Sometimes we put a child on the list as an emergency to remove the painful or
infected teeth’ (6)
Just one participant declined a number of referrals because he/she felt that these children
could be treated in the community.
‘I get a large number of poor referrals and need to send them back to the
community dental service to be treated’ (1)
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The same interviewee also sends some referrals on to a larger hospital to be treated because
of medical concerns. This MSS contractor did not believe the changes in Elective
performance indicators (EFI) - where the expectation of treating a child under GA is now 4
months - have altered the service in any way from the previous EPIs of 6 months, and then 5
months.
‘I think there’s been certainly a little more keenness to organise the list’ (1)
This comment was in direct contrast to the other participants, who were hospital-based and
strongly believed that the changes in EPI are having dramatic effects on their service.
‘We have to scramble and pick up extra lists as our numbers look like they
will exceed our EPI targets’ (2)
‘We struggle to meet a 4 month target. We were fine at 6 months, but we
cannot do 4 months as we have no more resources. We now have to
outsource to meet the EPI’ (3)
‘Managers have become more involved to make sure we meet our targets.
We are always squeezing in extra lists, but at the expense of other
patients, especially special needs’ (4)
‘Definitely feeling the pinch. Our service is under pressure. Our booking
people, our clinicians, our dental assistants and our managers are all
under stress.’ (5)
Another view was expressed, where they explained that they were always battling
numbers.
‘We cannot decline any referrals as we are the endpoint. These are a high
needs group of the population’ (6)
‘We have to see all of them really because there is nowhere else to go,
they can’t have the treatment in the chair’ (5)
‘We are trying to be more creative. If possible we will see children on an
ENT or cleft list, as this means extra children we can see’ (6).
There was one interviewee who viewed the change in EPI as a positive.
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‘I have been given more resources to cope with the extra demand. I have
extra time in theatre’ (7)
In summary, 5 of the 7 participants’ for these interviews did not believe that the changes in
EPI had improved access to children, because generally there have been no more resources
provided. There may have been a small increase in the number of children who are able to be
seen, but at a cost to other patient groups and placing a greater stress on the service.
The interviewees were asked whether they would consider changing the universal access for
children, which currently exists, as the demand for treatment under GA increases and places
their service under stress. However, no interviewees recommended a change from universal
access.
‘Basically if they are accepted for a GA, we think they need one. There is
not really a severity index like for a knee or hip’ (3)
‘I don’t know how you would do it. I don’t know how you could make it
fair’ (5)
‘I think that every child that needs it should be entitled to it’ (4)
‘No I don’t think there should be any restriction on it at all because it’s
not the child’s fault. It not like it’s yours or mine’ (6)
One participant commented on a different approach. Rather than changing the universal
system, if insurance was more available, large numbers of patients may be able to use this
avenue and free up valuable time in the public system.
‘If they had a better insurance system more would take advantage of it’ (2)
Interviewees were asked whether they think that more ‘upstream’ approaches should be used
to reduce demand by preventing decay happening in the first instance. Again, all participants
agreed that this approach is required.
‘Water fluoridation across the board’ (5)
‘Housing, more money for parents’ (4)
‘They have worked to reduce the harm that alcohol and cigarettes do and
I think it’s time that sugar was treated in a similar way’ (1)
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‘I think the government should take over the control of water fluoridation.
I also remember when they restricted what could be sold in canteens and
things like that in school lunches’ (6)

One interviewee stated that while liking the idea of taxing sugar that he/she didn’t think that
the money would go to where it was needed.
‘I think taxing is good and using the tax money to pay for more resources
for some more dental work is probably good, but it is unlikely it will go to
dental’(2)

4.3.2 Assessment

The interviewees were asked whether their service assesses their patients before placing them
on the GA list, or whether they rely on the referrer. The majority do their own assessments
with senior clinicians, because they believed that while this may not reduce the number of
GAs, it does make the treatment plans more accurate for the planning of GA lists.
‘We see everyone, mainly with senior dentists, very occasionally by a
house surgeon. It makes it easier when you go to treat them’ (2)
‘We try and assess everyone. Sometimes some of the kids have higher
priorities and we can’t assess from a referral letter’ (6)
‘We assess before putting on as I find the referrals can be inaccurate and
the clinical exam might show you 10 teeth need treatment when they were
referred for 3 teeth’ (5)
A different reason for assessing with a senior clinician was offered by an interviewee. The
hope was that some of the children may be able to have treatment without the need for a GA
if a more experienced clinician was to see the child.
‘We try to assess our patients by experienced clinicians as we might we
able to treat some of the kids with sedation’ (3)
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Another direction was taken by one interviewee, where even the assessments from senior
clinicians were triaged by the clinical director.
‘Different clinicians have different thresholds so I triage the assessments’
(4)

For a rural provider where distance is an issue, the concerns are different.
‘For the patient efficiency seeing them on the day is better. Multiple
appointments mean more opportunities to fail’ (1)
A differing opinion came from another clinician who treats children under GA, where the
patients have been put straight onto the list from the therapist referrer. This interviewee was
more than happy with the referral and treatment plans by the therapist.
‘An efficient service has dental therapists at the centre and at ours we
have very good therapists who refer on and we put straight onto my list. It
works well and is a good pathway’ (7)

4.3.3 Post-operative appointments

Opinions were divided on the need for post-operative appointments. There was one
participant who was strongly in favour of the hospital dental units seeing these children soon
afterwards.
‘We have a 2 week post-op appointment with the dentists at the hospital,
and then we have a three month review appointment with the therapist.
We believe it is very important to basically reiterate prevention and that
sort of thing’ (4)
‘How effective are they? It’s so hard to know, but sometimes I feel like I
am getting through to parents’ (4)
However, the majority do not see their patients for post-operative follow-up. Generally the
child is discharged back into the care of the community oral health services to review,
normally 3 months following the GA.
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‘The clinic just doesn’t have time to see them but they are all given the
discharge letter to the school dental service’ (2)
‘The reason we don’t see our own post-ops is we have a number of people
that travel. It’s not as convenient for them to come in so we put the
referral back to the community oral health service’ (6)
‘No we don’t see our own post-ops. We don’t have the staff to do that, we
don’t feel the benefit would outweigh the cost, but its education that
should be coming out of the community dental time and budget rather
than the hospital budget’ (3)
‘We recommend to the school dental clinic that they are seen in 3 months’
(2)
‘Issues after treatments are quite small I’m assuming, so there is no need
apart from prevention, which should be carried out in the community’ (5)
‘The high failure rate just means it is not worth it’ (1)
‘I decide the risk factor and tell the community services whether the
review should be in 3, 6 or 12 months. The hospital seeing the children is
a waste of time. Even if they turn up, preventive measures just don’ work.
Out in the community is the better way to go and involving as many
people as possible’ (7)
Even those who do see their children following GA have their reservations about the value of
these appointments.
‘Unfortunately we have a high failure rate and those that fail are
probably the ones that need to come in the most’ (4)

4.3.4 Failed to attend (FTA)

The interviewees were asked what their failures rates were like at the various stages of
treating a child referred in for treatment under GA, and what steps were taken to lower these
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rates. It appears as though the failure rates for the FSA are quite high, and that little is done to
counter this but that much effort is made to stop failures for the actual GA.
‘For the FSA appointment, the failure rate is probably about 20%’ (5)
‘We have a preadmission clinic 2 to 3 weeks before and there is a
specialist nurse that organises this. We have a very good surgical booker
who is very good at contacting parents. I have a very low GA failure rate’
(2)
‘We get failures at all stages of the process. We get failure for preassessment, we get some failure for the GA, but not many as we get them
in again one week before the GA where we try and get the consent. If they
fail we will contact them again’ (6)
‘About 1 in 10 would not turn up for their assessment .We get higher
failure rates in areas where they have to travel For GAs we actually put 2
stand-by patients on every single list. While these often get cancelled it
means that if someone fails or is sick we don’t cut our list’ (4)
For two interviewees, the comments differed because they do not see their own assessments;
they place children directly on a waiting list from the referral.
‘We don’t do assessments because of the high failure rate. The more
chances we give them to fail the more they will take. It’s not like they live
around the corner you know. But we do still get failures for the GAs but I
compensate by putting more on the list, expecting that some may not turn
up’ (1)
‘We only get a handful of failures but they are always the same people..
We know most of the families. We are a small service and the parents
appreciate what we do’ (7)
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4.3.5 Clinicians and training

The interviewees were asked whether the number of type of clinicians were appropriate for
their service. Those services without a dental paediatric specialist would like to have one
except for the rural-based MSS contractor, who would just like more dentists (of any type)
available to help. Most services were generally happy with the skill set of their clinicians, but
(of course) more personnel would always be better. Most accepted that their service would
just have to do with whatever they had, since increases in positions in the public sector are
not likely at present.
‘We have 1 special needs specialist and 8 dentists, some of which are part
time. I would love a paediatric dentist, I think. Some of the clinicians are
slower than the others but yeah we do ok’ (4)
‘We are pretty lucky here, so I’m pretty well covered. I have myself and a
special needs dentist, and a dentist with a diploma in paediatrics’ (7)
‘We need more clinicians with experience in treating children under GA,
but it is pretty difficult with the funding at present’ (1)
‘We have 1 full-time recognised specialist and one part time so we are
well covered for our children who require GA for treatment. It is just our
numbers which are the problem. Too many referrals so we need more
resources’ (3)
‘More of everything would be better. We have a good group of clinicians
but need more’ (2)
‘Yes we are full of paediatric specialists so we would just like more lists’
(6)
The participants were also asked whether they thought training for their clinicians
was appropriate. The lack of paediatric training was a common theme.
‘I haven’t been trained by a paediatric specialist. I was trained by an oral
surgeon so probably my training could have been better’ (4)
‘It’s been pretty much training on the job’ (1)
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‘There should be hands on training. There should be a good element of
paediatric dentistry in that. At the moment there are inconsistencies’ (7)
‘The trouble with mentoring is that if a person is doing it badly, then this
is going to get passed on. If I could get one thing changed it would be a
standardised course’ (4)

The interviewees from DHBs employing a dental paediatric specialist paint a different picture
on the knowledge and training for their service.
‘Training with our specialists is pretty adequate, but they are good, they are around
all the time or at least contactable so we are very lucky there’ For other DHBs maybe
there needs to be a programme put together by the specialists’ (5)
‘We train them in theatre. Most of them have had a bit of experience before they came
in so we just helped them just do treatment. We go to theatre with them for a few times
or they come and do half the time where they learn. We go through treatment plans
and even take phone calls later on to help’ (2)
‘We are well covered for training as we have a full time and a part time
paediatric specialist so they make sure the standards are high’ (3)
The most rural interviewee pointed out that it is difficult to get clinicians to work in the rural
environment and pleaded not to make training too difficult a pathway or it may create
problems in recruiting clinicians
‘You have to be very careful that the training, if it increases, does not
create a barrier. It is hard enough to get clinicians to come here as it is’
(1)

4.3.6 Audits

The participants were asked for their thoughts on audits. Are they being done in their service?
If not, why not? A common comment was the lack of time to enable audits to be carried out.
‘Unfortunately not, because I don’t have the time. I would love to’ (2)
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‘We’ve wanted to do, we have wanted to see how things have changed in
terms of what treatment we used to provide 10 years ago, and things like
failure rates, that sort of thing but we just don’t have the time’ (5)
‘The only auditing that gets done is the numbers of what we do. I know
people want auditing, but we don’t want to waste scarce resources on
auditing when they could be seeing more children’ (1)
‘We do but they are sporadic though as clinicians have to have time. We
had one done probably five or six years ago’ (4)
Some services are completing audits as a regular feature of their service.
‘I’ve done a number of audits. Mainly the treatments undertaken and the
ages of the children’ (7)
‘Yes we do, we get failure rates, and retreatment and we’ve looked at
what has been provided. We are looking at doing a quality of life one at
the moment’ (3)
‘We review our own work when it comes in. It’s discussed with our
postgrads when we have our case presentations and we audit patients
with our post graduates’ (6)
Another method of getting audits completed was to get the house surgeons to complete some
as part of their first year duties.
‘We have had house surgeons do them for hospital conferences but that is
about the only way at present’ (5)
Interviewees who stated that auditing was not a regular feature of their service were asked
whether, if time or resources were not a problem, what they would be interested in auditing.
‘If I could, I would look at what our failure rates are in term of treatment
failures so the ones that we are restoring, how many are coming back for
repeat GAs is another one. I would also like to know is focusing on in
terms of demographics, are kids coming in with more caries’ (5)
‘I

think

some

of

the

ASH

(Childhood

ambulatory

sensitive

hospitalisations) stuff would be quite interesting. And the whether the GA
92

reviews are effective? Also we’ve had this plane thing up and running for
a while, it would be good to audit and see whether it is increasing access
for patients and improving their quality of life’ (4)
‘If I was going to do any quality of life auditing I would need guidance
from Otago’ (7)
‘The government isn’t really going to notice a difference between our 6%
failure rate with composite compared to a 2% with a stainless steel crown
but if we can show that we’re improving the kids’ achievements at schools
and families that are not so stressed because the child’s sleeping at night,
then that is probably an easier way to justify what we are doing’ (5)

4.3.7 Clinical treatment

All participants felt that they provided a full range of dental care to the children they treated
under GA.
‘We follow the guidelines from 2006. Stainless steel crowns are our centre
of attention... it may seem a bit aggressive but you know it’s going to stay
there’ (7)
‘We do everything but pulpotomies and pulpectomies. We don’t use
rubber dam but that’s really the only thing we don’t do’ (4)
‘We complete a full range of treatments including root canals. We do
occasionally just extract the worst teeth and then try and see if the
community service or our students can complete the rest of the treatment.
This sometimes means that the child may end up with 2 GAs, but it also
means that we can get them out of pain much quicker’ (6)
‘Yes we do everything apart from space maintainers’ (1)
‘Yes we complete a full range of treatment. We do seem to be getting
bigger and bigger cases though’ (3)
There were some comments on the standard of care from other services.
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‘I’m glad more stainless steel crowns are being done, however I know that
some clinicians are still using GIC. We need to look at success 5 years
down the track’ (6)
‘I see a lot of anterior fillings that fall out’ (4)
When asked whether they would consider going to an ‘extraction only’ policy in
order to be able to see more children, there was little support.
‘It’s not going to work; it’s definitely not the ideal environment. You don’t
want it to happen’ (7)
‘So it’s either doing 1 GA properly or more GAs. We used to take out just
the abscessed teeth and send the child back to the community but more
often than not they will be back for another GA’ (2)
‘I would be trying to get staff on board. I wouldn’t like to do that’ (5)
‘That would be a backward step. I would be fighting very hard that we
don’t go down that line. It would only be a short term gain’ (3)
Again, the most rural participant did have a differing view.
‘ you know we’re not extraction-only here but I think we’d be closer to
that than most and you know, if you look at my retreatment rates,
extremely low’ (1)
The participants were asked whether they thought non-clinicians should have an input into
clinical decisions on the dental care of children under GA. There was a mixture of those
favouring some non-clinical input, but no-one wanted the clinicians to lose control of their
lists or treatment plans.
‘Clinicians should have the final say, but because I don’t get the funding
side of things there is a place for management as well sometimes’ (4)
‘No. The dentists, who are treating the children, should be the only ones
who decide on treatment plans. Any managers or even clinical directors
who are not treating children under GA should not be involved in the lists
or treatment plans’ (7)
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‘I think there has to be some managerial input. The buck has to stop
somewhere. If you have a massive waiting list you have to have more
managerial input at some stage’ (1)
‘The problem with non-clinicians is that they don’t understand the big
picture. They will just be wanting extractions and the numbers increased’
(2)
‘I think in an ideal world it would be a joint decision. I think some
clinicians might want to do too much’ (3)
‘I guess they should have some input. You gotta work together but it can’t
be just the manager for sure. The clinician must decide if we can or can’t
do something’ (5)

4.3.8 Theatre facilities and staffing

There was consensus that all the facilities being used (including the surgical bus used by
MSS) are staffed and equipped to a high standard.
‘Most people are really good with the kids. Our theatres are well
equipped and well staffed’ (2)
‘Yes all is good with staff and equipment. We feel very well supported in
theatre’ (3)
Participants with more experience have definitely noticed an improvement over time,
mainly in theatre staffs’ ability to treat children.
‘When I first came back not everyone was comfortable doing paediatrics and
even nasal tubes with GAs but now they’re all good’ (2)
A comment was made on how to improve dental lists.
‘We now have 2 nurses, a theatre nurse for dirty part of things and one dental
assistant doing all the mixing, passing the crowns, so the clean stuff. This has
increased our speed’ (5)
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Two of the interviewees expressed frustration with some of the anaesthetists they had
to work with, who they believed are taking longer than they needed to.
‘ We are waiting so long sometimes between cases that it makes us look bad as
we finish so late’ (4)
‘I find the younger ones are not as fast as my older ones. I have had two retire
and their replacements are so much slower. They use pre-med more often
which means that they are slower to wake up’ (7)

4.3.9 National consistency

The participants were asked whether they believed that consistency, firstly in access to care,
and then for treatment, across all DHBs in NZ was desirable. If they felt that it was desirable,
did they think it is achievable? While there was acknowledgment of its desirability, no
interviewee believed that it was possible in the short to medium term without a large increase
in resources which, at present, seems unlikely.
‘It’s a lofty ideal but highly impractical at this present point’ (6)
‘Well it’s one dream, because you don’t have consistency with dental
departments throughout the regions so until we have the same access and the
same numbers of personnel and training in all departments it can’t happen’
(7)
‘It would be nice, it would be desirable yes. But at the moment it is
unachievable. It would be a hell of a job’ (4)
‘I think there should be some level of consistency, the paediatric specialists
should be putting something together’ (5)
‘It would be great but it’s just not realistic’ (1)
‘Yeah absolutely’ (3)
‘I think its desirable but it depends on who provides treatment where. Not all
DHBs have paediatric dentists, so there are going to be different people

96

providing different services. Also the numbers are all different. A lofty goal
but almost impossible to achieve’ (2)

4.3.10 Recommendations and guidelines

The interviewees were asked whether they would like clear guidelines and, if so, were there
areas that they would like these guidelines to cover (such as referral, assessment, facilities,
training, clinicians, post-ops, treatment and follow-up).
The participants all supported the idea of guidelines, but there was also general agreement
that these guidelines stay as guidelines or recommendations and not be so prescriptive that
they are considered ‘laws’.
‘Yes, I found the previous guidelines incredibly useful. I was able to wave the
document in front of them saying we need to do this and we need to do that’
(1)
‘Guidelines definitely stimulate discussion, you have to think why you’re not
following that, or there is a good reason to follow it and so I think there is
absolutely nothing wrong with a guideline’ (3)
‘It’s always good to have something standard to work to’ (7)
‘I believe we have them. I think guidelines are a good idea but I think they are
often just put in the too hard basket that is never followed through’ (6)
‘Not laws and also guidelines to a fairly high standard, not what managers
would like it to be. I think guidelines must be from dental rather than DHBs’
(2)

97

5 Discussion
There is a lack of recent data in relation to children receiving dental care under GA, and there
is a need for updated information in order for hospital dental departments to provide evidence
for maintaining or increasing their services. In 2003, a working group was set up by the NZ
Society of Hospital and Community Dentistry to review and report on the dental services
provided to children under GA by DHBs, and use the information gained to develop a set of
national guidelines. To date, there has been no formal review of the health systems response
to the recommendations and guidelines from this extensive report (Lingard et al., 2008). The
aims of the current study were to provide a situational analysis of the dental treatment on
children under GA in NZ. This is required to provide evidence that will be used as a reference
point for health service planning and implementation of dental care for children under GA
and to report on whether DHBs have followed the working party’s recommendations. The
current study reports that the numbers of children, aged 0 to 13 years of age, receiving dental
care under GA have increased substantially. Hospital dental departments are reporting
difficulties meeting demand. Many of the clinical directors stated that the guidelines
produced by the working group (Lingard et al., 2008) have been widely used by hospital
dental units in treating children under GA. Information (on access to GA, assessment, postoperative care, waiting times, clinicians and their training and experience, materials used and
procedures undertaken) has been obtained from clinical directors and clinicians. Dental caries
is one of the most common childhood diseases (Kilpatrick et al., 2008; Davis, 1998) and is
the cause of poor oral health, and general health, in children (Casamassimo et al., 2009).
Many of these children are treated successfully in dental clinics with local anaesthesia;
however, an increasing number of children are being referred to hospital for their dental
caries to be treated under GA (Thomson, 1994; Mason et al., 1995; Alcaino et al., 2000;
Whyman, 2000; Davidson et al., 2002; Jamieson and Roberts-Thomson, 2006; Dept. of
Human Services, 2007).
This next section discusses the data obtained from different sources and interprets them
within the context of the strengths and weaknesses of this study, other studies and the original
report into the provision of dental care under GA, undertaken by the NZ Society of Hospital
and Community Dentistry (Lingard et al. 2008).
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5.1 Strengths and limitations of the study

Before discussing the findings, and how those contribute to the understanding of providing
dental care to children under GA, it is important to discuss the strengths and limitations of
this study. The study design is explained, followed by discussion of the quantitative and
qualitative data obtained for the study.

5.1.1 Study design

The use of a mixed-methods study design was successful, in that the data obtained from the
quantitative questionnaires was able to be explored in more depth with the qualitative
interviews. These interviews expanded on issues highlighted in the quantitative
questionnaires, showing a more complete picture which would not have been possible if only
quantitative data had been used.

5.1.2 Quantitative data

The quantitative data were collected using two questionnaires, the first completed by clinical
directors of the hospital dental departments of the DHBs within NZ, and the second from
clinicians identified as completing dental care on children under GA.
The strength of quantitative data from a survey is dependent on a high response rate. In this
study, there was a 100% response from clinical directors to their questionnaire and an 89.3%
response from the clinicians who provide the care. This compares favorably with response
rates from recent surveys of dentists conducted in NZ: that is, as 81.3% (Sinclair and
Thomson, 2004); 63.2% (Reid et al, 2004); 81.2% (Wong et al, 2006); and 62.8% (Tay et al,
2008).
The study is dependent on the validity of the answers. The clinical directors were asked for
the numbers of children receiving GA for dental care during 2014. It is impossible to know
whether the figures given from each individual DHB are completely accurate or whether
liberties have been taken and numbers estimated. Clinical directors are assumed to have high
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ethical standards and the numbers are likely to be accurate. Lingard et al. (2008) were also
reliant on information from DHB clinical directors in respect of the numbers of children
treated by them under GA.
The use of questionnaires can be subject to bias if respondents tend to provide what they
think are socially acceptable answers. Again, most dentists are considered to have high
ethical standards and it is assumed that their responses are truthful.
The data were analysed by the characteristics of clinicians. Some of these groups of clinicians
had small numbers and as such statistical power was limited (for subgroup analyses).
However, when examining associations using small sample sizes, significance testing can be
misleading. Contrary to popular opinion, statistical significance is not a direct indicator of
size of effect, but rather it is a function of sample size, effect size and α value (MacCallum et
al., 1996).
In hindsight, direction in answering the question on materials used in Class II restorations
should have been given. Some clinicians responded with more than one ‘routinely’ used
material, when the researcher was trying to gain information on the material of choice in
treating these cavities. The investigator’s belief that each clinician would have only one
preferred method was incorrect.

5.1.3 Qualitative data

The qualitative data collected in the semi-structured interviews cannot be generalised to
respondents in the survey or to the source population of clinicians. However, generalisability
was not the point; the interviews were intended to add depth to the quantitative data
(Creswell and Plano-Clarke, 2011).
While an inductive method was used, the researcher’s views can have an impact on the data
collection and analysis. It is also possible that the personal relationship between the
interviewee and the researcher can have an impact on the data (Masood et al., 2010). The
researcher was familiar with most (but not all) of the participants. However, that familiarity
may have allowed a more frank discussion with these participants. The interviewees were
comfortable in sharing honest thoughts and opinions. While it is possible that the participants
may have given socially acceptable answers in order to please the researcher (Blinkhorn et
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al., 1988), the diverse views shared suggest that these opinions were honestly (and diversely)
given.
The 7 participants were chosen to provide diversity in geographical locations, DHB
appointments and experience, and DHB size. The participants were chosen in consultation
with the researcher’s supervisor and advisor in order to obtain a broad range of views and to
avoid any preferential choices being made by the researcher.
The number of interviews was predetermined rather than by saturation being reached.
However, as already stated, there were few new themes identified during the interviews, so
the study is likely to have reached saturation point. Interviewees were asked to expand on any
areas they wished to comment on, and there was sufficient detail (and diversity) in responses
to suggest that it had indeed been reached.
Participation validation involves returning the transcribed questionnaires to the participants
and asking them to carefully read through their interview transcripts in order to confirm or
refute their data. Transcribed interviews were returned to 2 of the interviewees, both of whom
verified their accuracy. However, there is no definitive answer to the issue of validity in
qualitative analysis; any single researcher may interpret the data (or parts of it) differently.
These different perspectives may be supported by the data and one interpretation may not be
any stronger than another. This researcher believes that the data supported (and enhanced) the
quantitative findings, while at the same time reinforcing the view that differing opinions exist
among clinicians. The personal views of the researcher may have influenced some of the
themes or data reported. This is often inherent in qualitative research.

5.2 Access for children who require treatment under GA

This study reported that the total number of children receiving dental care under GA by
DHBs in 2014 was 7,365. In addition, private specialists were responsible for another 285
children (3.7%) being treated, meaning that a total of 7,650 children received dental care
under GA in 2014. MSS provided care for 519 of these children.
This is an increase by 3,004 children receiving their dental care under GA in less than 10
years; that is, it is a 63.1% increase. Statistics NZ report that the total number of children
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under 14 years of age in 2014 was 911,300. This is a 2.6% increase over the 888,300 in that
age group in 2006.
While MSS treated 568 children (12.2%) of the 4646 children who required GA in
2004/2005, they reported treating 519 (6.8%) of the 7,650 children in 2014.
MSS is a valued service by the clinicians and patients alike; however, the number of cases
seen by MSS has remained static (slightly declined), while the number of children requiring
this treatment has increased and the proportion almost halved. This is not surprising,
considering that there is only 1 surgical bus, rotating through NZ on a set pattern, and unless
funding was obtained for another surgical bus, or child dental services were increased at the
expense of other surgical groups, the numbers are unlikely to be increased. It also shows that
DHBs are now carrying a higher proportion of the load.
The substantial increase in the number of children requiring GA for their dental treatment is
surprising, considering children are receiving treatment for what is essentially a preventable
disease. In NZ, the Primary Health Strategy was introduced (King, 2001) with the key vision
involving a greater emphasis on population health and the role of the community, health
promotion and preventive care. MoH figures for 2014 show that 58.6% of 5-year-old children
are caries-free. The caries-free rate in 2000 was 52.1%. The caries-free rate shows the
prevalence of the disease but not the severity so, while it may be assumed that the higher
caries-free rate would lead to decreasing demand for extensive dental treatment, certain
population groups (of mainly disadvantaged children) experience very high levels of disease
(Thomson et al., 2003; Gowda et al., 2009) and this study has found that many of this group
require their dental treatment under GA. Social and ethnic inequalities are apparent in NZ in
both adults and children (Schwendicke et al., 2015).
The increase in numbers is disappointing, considering that it is estimated that 95% of
primary-school-age children are enrolled with the community oral health service (Thomson et
al., 2003). The 2009 National Oral Health Survey stated that 90% of children aged 5-11 years
had visited a dental health professional within the previous year. The percentage of children
who visited a dental health care worker in the last 12 months was 84% in 2013/14, up from
76% in 2006/07 (Ministry of Health, 2014).The MoH has targets for enrolment (90%) but not
utilisation by children.
The increasing number of young children being referred for dental treatment under GA may
be due to a number of factors. A change in the prevalence and severity of dental caries in
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early childhood is one such factor; the NZ prevalence of S-ECC (from the 2009 New Zealand
Oral Health Survey) is estimated at 15%4 and it appears that, while ECC is decreasing in New
Zealand, S-ECC is increasing. Data from the Canterbury area show that, from 2009 to 2013,
the proportion of young children (age 5) with S-ECC increased from 16.6% to 23.3%.
There are 3 main challenges to reducing inequalities that occur in caries experience and
severity in NZ: the poor oral health of low-SES families; a focus on individual behaviours;
and the increasing amount of the marketing of high-sugar products. It will require action on
all these areas if any meaningful reductions in dental caries are to be achieved.
Lingard et al. (2008) suggested that other factors are also changing expectations of the
provision of treatment under GAs. It may be seen as a convenient alternative to routine care
by either primary dental services or parents. Also suggested were changes in children’s
behaviours, a lowering of parent’s preventive strategies at home, or a failure of the
community dental services to implement effective preventive regimes.

5.2.1 Inequality of access

The 2004/2005 study reported large variations among DHBs in the numbers of GAs (Lingard
et al., 2008). This is still true, with considerable variation among DHBs observed in the
current study. Waikato DHB has replaced Auckland DHB in treating the lowest number of
children per thousand of population. Otago, Auckland and Canterbury closely followed.
Whanganui reported the highest number (by some margin), followed by Southland and
Tairawhiti. Differences might be expected as the need may vary due to the availability of
water fluoridation, but the reported variations are greater than can be explained by water
fluoridation alone. These inequalities are most likely because of an interaction of underlying
disease levels, socio-economic deprivation, the relationship between the community oral
health services and the hospital dental unit, and importantly, the size, and staffing levels, of
the hospital dental unit.
Many clinicians stated in the questionnaire that they wished for equality in access across the
whole country. However, during the interviews, it was very apparent that, while equal access
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to GA facilities by all DHBs was the ideal, no-one believed that it would be possible without
a large increase in resources for some DHBs, which (at present) is unlikely.
Almost all DHBs offer restorative options to children without GA. Other sedation (either
nitrous-oxide sedation or oral sedation) is offered by half of the DHBs, in an attempt to
reduce the number of GAs required. It is apparent, again, that the larger DHBs or those who
employ a paediatric specialist (or paediatric postgraduate diploma clinician) are more likely
to offer these services. The exceptions are Taranaki and Southland, smaller DHBs without a
dental paediatric specialist, where sedation is available.
It is apparent that not only is there inequalities in the number of children seen, among DHBs,
that there is also an inequality in the number and mix of clinicians employed by DHBs. While
Lingard et al. (2008) made recommendations on the types of clinicians who should provide
care, there were no recommendations made on the numbers of clinicians required, or the
types of clinicians needed to try and avoid the necessity for treatment under GA.

5.2.2 Universal access

There were 8 clinical directors who reported inadequate access to GA facilities for children in
their area. The questionnaires were completed by clinical directors in August 2015, some 8
months following the MoH lowering the waiting time from FSA to GA treatment from 5
months to 4 months. During the interviews, conducted in February 2016, it was evident that
services were coming under more pressure than was the case earlier.
The interviewees were asked whether they would consider changing the universal access for
children, which currently exists, as the demand for treatment under GA increases and places
their service under stress. No interviewees recommended a change from universal access. The
consensus was that these children all needed treatment; it was not the child’s fault, and it
would be too difficult to allocate such care equitably.
One interviewee did wish that the availability of dental insurance was greater, since those
with the ability to afford insurance could have any necessary GAs for dental care completed
privately. However, most children presenting for GA care are of low-SES, and the likelihood
of any of their families taking out a dental (or health) insurance policy would be very low. It
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is likely that the small numbers who already use private paediatric specialists are the families
most able to afford dental insurance for their children.
Comments from a small number of clinicians did suggest that having free dental care under
GA did not encourage any responsibility to encourage prevention, and there were no
consequences for having a child who needed a GA for dental care. On a similar theme, it was
suggested that only the first GA for a family should be free of charge. Again, since the highrisk children are most often from low-SES families, it is difficult to imagine charges being
implemented, and to what benefit, since scarce monies would have to be diverted from food
or heating. However, these families (with a child who has required dental care under GA)
should be targeted by the community services in order to prevent other children in the family
becoming caries-active.

5.3 Reducing demand for dental treatment under GA

All clinical directors and clinicians believed that reducing demand for dental care under GA
should be an explicit goal of the Government and DHBs (which at present it is not). National
water fluoridation is a major opportunity to reduce caries in young children at high risk
(Treasure and Dewer, 1994; Schluter and Lee, 2016). However, this requires action at the
highest level, with intervention from the Government. The recent announcement to place
decisions, on community water fluoridation in the hands of DHBs (instead of territorial local
authorities) may see an improvement, but also may be seen as a missed opportunity for the
Government to show leadership in an area of proven prevention.
Most clinicians supported ‘upstream’ approaches to reduce demand. Ismail (1998) stated that
educational interventions alone have had weak to modest success, and professional and
home-based interventions have not been tested sufficiently in young populations. This is
supported more recently by Sanders et al. (2006), who reported that improving health-related
behaviours may reduce oral health disparities but do not eliminate them. This was also the
conclusion of Sabbath et al. (2009) who stated that oral health policies that aim at changing
behaviour will not eliminate disparities in oral health.
The most common ‘upstream’ approaches suggested are: the taxing of sugar; reducing the
marketing and promotion of sugary foods; healthy food policies in schools; reducing child
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poverty; healthy warm homes; and community water fluoridation. All of these initiatives
require Government support, which at present is lacking.
Well Child and Tamariki Ora providers such as Plunket have a critical role, working in
communities with families and raising awareness of the importance of good oral health and
the role they can play in ensuring that their child remains caries-free. Through programmes
such as ‘Lift the Lip’, these providers can identify the young children who are at the greatest
risk of developing caries, raising awareness and promoting coordinated care for children in
health and oral health at an early age.
The community oral health service is responsible for enrolling preschool children and taking
action to protect, promote and improve oral health of children, thereby reducing the
prevalence and severity of ECC. However, a significant barrier is that a minority of children
are having the major amount of oral health disease. The high risk children identified using
family SES as the basis for caries risk assessment at 9-12 months of age should have 6monthly topical fluoride applications. This may be achieved by stretched community
services, by delaying the first visit for children who are at low risk of dental caries. There is
debate whether a targeted approach is an appropriate response for the high risk children;
universal coverage, such as community water fluoridation, making the greatest difference
(Watt and Sheiham, 2012).
Most clinicians providing dental care to children under GA see their role as providing
treatment to achieve a high level of output, such as restorations or extractions. They see the
community oral health services’ role as managing on-going care and the prevention of future
dental caries. It would be beneficial for the community oral health service and the hospital
dental units to have regular dialogue on their roles, aims and evaluation of outcomes. This
would also include ways to work together and support each other.
During the interviews, it became apparent that clinical directors of some smaller DHB
hospital units had a much closer working relationship with the community oral health
services. These DHBs had open communication channels and higher levels of trust and
appreciation of each others’ services, and this highlighted the benefits of the services working
together to provide dental care for children.
Lingard et al. (2008) commented that, for some children, there may be options for controlling
caries without immediately resorting to comprehensive treatment. This may include
temporary restorations or atraumatic restorative treatment with hand instruments to stabilise
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the situation, reduce sensitivity and prevent food impaction. There is also renewed interest in
the use of silver diamine fluoride (Yee et al., 2009) as a means of arresting caries, however,
this is not yet approved to be used in NZ. Many young children may later be able to cope
with more routine treatment at an older age.

5.4 Referrals

Most clinicians believed that the referrals of children for dental treatment under GA are
justified. However, there are genuine concerns, expressed by a small number of clinicians,
that some of these referrals are poor, but it is unclear whether this results from poor clinical
judgement or the referral being a convenience for the therapist, dentist or parent (or indeed all
of them).
Dentists should first consider other possibilities for providing care and dental care under GA
should not be regarded as a convenient alternative to routine care (Lingard et al., 2008). The
criteria from this working group are still valid, and community services should still be
following them. Differing opinions exist on (once the decision is made to refer the child for
GA) whether simple treatment (such as fissure sealants) should still be completed by the
community oral health services (while the child is waiting for a GA). One opinion is that the
more that is done in the community while waiting for a GA, the greater the rapport and trust
being built up with the child that does not occur if all the treatment is carried out under GA.
Another opinion is that a child may have a quick GA for extractions of the painful teeth and
then be returned to the community for less invasive treatment. The argument against this is
that, if this plan is unsuccessful, a second GA is necessary. Most clinicians interviewed, were
of the opinion that the numbers for which this approach would be successful would be low,
and therefore they were against it.
There were opinions on the quality of referrals and the fact that some therapists refer more
children than others. It was felt that the community dental service should focus on the ‘high’
referrers. While their referrals may be justified, such as when a therapist may only work in a
high-deprivation area, it may also be that a particular therapist may require some continued
professional development mentoring, and this may result in a change in his/her number of
referrals.

107

Similarly, the hospital dental units need to record any concerns with poor or unnecessary
referrals, as part of an audit process. Data should be kept on referrals, so that both the
community oral health service and the hospital dental services can work together to improve
the referrals (both quality and process) of children to hospital units.

5.5 Assessment

Lingard et al. (2008) stressed that the first specialist appointment (FSA) was an integral part
of the pathway to a child receiving a GA; and recommended that this be undertaken by a
senior experienced hospital clinician. The purpose of the FSA is to determine whether
treatment under GA is the most appropriate option and, if so, to give parents or caregivers all
the information necessary to make an informed decision about their child’s management.
If the decision is made to proceed with care under GA it is also necessary to review the
medical history, obtain informed consent and provide information to the parents or caregivers
on estimated waiting times and the proposed treatment plan, and to explain the procedures
that are likely be undertaken. A finalised treatment plan, especially with young uncooperative
children, is often not completed until radiographs are taken in theatre, so all possibilities
should be discussed at the FSA.
This appointment is also an opportunity for oral health education and preventive education.
However, not all clinicians believe that raising parental awareness is the hospital unit’s
responsibility, or it is inappropriate at a stressful time for families; rather, they feel that it
should be completed within the community oral health services.
Most DHB hospital dental departments do see children prior to their placement on a GA
waiting list. Most children are assessed by senior clinicians. This was a recommendation by
Lingard et al. (2008) after they observed wide variations in assessment. However, 2 DHBs
currently use junior surgeons for assessment, and 4 DHBs do not assess the majority of the
patients; instead they are placed on the waiting list straight from the referral.
During the interviews, there was discussion regarding appropriate timing for assessments and
it was apparent that one clinical director was very happy to place the children straight onto
the waiting list from the referral because he/she was very pleased with the assessments from
the community oral health service. This was in contrast to the majority, who believed them to
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be poor, and that assessment by an experienced senior clinician is essential, if not to reduce
the number of GAs, to at least have a more appropriate treatment plan. The dental
departments of some smaller DHBs seem to have a closer working relationship with the
community oral health services and have a greater trust in their experienced therapists to have
accurately assessed their patients.
It was explained, again during the interviews, that the distance many patients have to travel,
was another reason for placing children straight onto a GA list from the referral letter. Not
only was it difficult for patients to travel, the failure rates were greater and it was therefore
more convenient to place the children straight onto the waiting list. However, it was pointed
out that the failure rates were higher for the actual GA appointments with these patients. This
was compensated for, by adding extra patients to GA lists in anticipation of some failures.
However, this strategy itself carries a risk; if all of the patients did arrive for their GA on any
given day, this might lead to a more aggressive treatment plan in order to complete all the
patients (and a stressful day for the clinician), or alternatively some patients may have to be
cancelled which is always disappointing for a child and their family.

5.6 Waiting Times

Waiting times in NZ had been described as being high (Davidson et al., 2002; Lingard et al.,
2008) and longer than those in Australia (Alacaino et al., 2000), although similar to those in
the UK (Albradri et al., 2006). Many children suffered chronic pain and infection, changed
eating patterns and sleep disturbance occurred while waiting for treatment.
The original working group in NZ reported excessively long waiting times in some regions;
of up to 8 months for a FSA and up to 12 months for treatment (Lingard et al., 2008). The
report also highlighted wide variation. The present study has found that wide variations still
exist but waiting times have reduced. Children referred for a FSA appointment will wait for
between 2 and 22 weeks, while the waiting times between FSA and treatment range between
2 and 20 weeks. It is of concern that some DHBs cannot manage to comply with the MOH
elective performance indicator of treatment within 4 months, both for a FSA appointment,
and then treatment if the decision is made to proceed. It is apparent that these DHBs need
more resources since in most cases, the children cannot be referred back to the primary care
provider because they were unable to be treated there in the first instance.
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It was observed (during the interviews) that most clinicians believed that the reduction in
elective performance indicators to 4 months had not improved access for children but just
placed a greater stress on the hospital dental unit. However, one clinical director was given
more resources to be able to comply. Whether the targets imposed on the DHBs are
responsible (or not) the waiting times have reduced since 2004/2005. Comments were made
that, while hospital departments are seeing more children, it is at the expense of other patient
groups.

5.7 GA Facilities

All DHBs reported access to operating theatres with suitable staffing levels of anaesthetists
and anaesthetic technicians, together with appropriate nursing levels, in both theatre and
recovery. It is almost universal that nasal tubes are used in treating children for dental care,
except where clinical reasons dictate otherwise, and this is being discussed by the dentists
and anaesthetists together. All DHBs reported that cancellation of theatre sessions is rare and,
if it does happen, it is usually because of anaesthetic staff shortages. This may involve an
anaesthetist or an anaesthetic technician.
Lingard et al. (2008) commented that time taken in theatre for house surgeon/registrar
anaesthetic training did at times reduce the treatment time available. Clinicians commented
that this is still the case. There are large variations in the time taken in putting a child to
sleep, or waking them up again, among anaesthetists. Some clinicians believed that newer
and younger anaesthetists were taking far longer than their more experienced older
colleagues, but, because dental lists use nasal tubes by choice, the younger anaesthetists were
being given these lists to gain experience. While, this was a frustration for some, others
believed it to be part of ‘hospital life’.
The current study found that all DHBs have theatres fully equipped to offer comprehensive
dental care. Only 2 theatre facilities had no machine to take radiographs and, for one of these,
it was to have been rectified very soon. This is an improvement over the 2004/2005 survey,
when it was reported that only 11 locations had in-theatre access to radiography.
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5.8 Duration of GA sessions

The current study found that the most common treatment session for a child under GA was 60
minutes in length. Most services have the ability to extend this time when required. This is
similar to 2004/2005 (Lingard et al., 2008) where it was described that treatment times
usually ranged from 45 to 90 minutes. During the interviews, it was stated that clinicians and
clinical directors believe that hospital dental units are starting to see more children who
require longer appointments, due to the large amount of work required. Most theatre sessions
were of 4 hours duration (half-day sessions) with only small numbers reporting all-day
sessions.
The interviewees also commented that restorative work takes longer to complete, but most do
not recommend adoption of an extraction-only policy in order to be able to complete more
children. Specialist paediatric dentists who work in private practice reported treatment times
far longer than those in the hospital system, with two-hour treatment lengths common. Otago
DHB, where treatments are completed by the University of Otago dental school specialists
and postgraduate students, reports a longer average treatment time per case (one hundred and
five minutes). This is most likely a result of the University of Otago dental school specialists
training their postgraduate students in procedures, such as pulpectomies in primary teeth,
which are not undertaken at other centres. MSS report that, on average, individual treatments
take sixty minutes. MSS have a higher proportion of all-day sessions than the hospital units.
Most DHBs reported that clinicians decide what care is being offered, with only 4 DHBs
reporting that a clinical director (or management) is involved in deciding the level of care,
rather than the clinicians who are operating. This was also reported by Lingard et al. (2008)
who stated that, while the majority of the lists were planned by the clinicians directly
involved in the treatment, the task of planning the lists in some DHBs was undertaken by
people other than the clinicians.
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5.9 Clinicians providing treatment

Undertaking restorative dentistry and oral surgery on children under GA is challenging and
requires advanced skills. It is recommended that the clinicians involved in this care should be
experienced in paediatric restorative dentistry and have a high level of competence in this
area (Wong et al., 1997; Lingard et al., 2008; Chaollai et al., 2010).
The current study found that experienced hospital-based dentists undertake much of the
dental treatment under GA on children (44.4%), with the clinical directors of 9 DHBs
reporting that their treatment is mostly completed by this group. This was also the most
common group reported in 2004/2005 (Lingard et al., 2008). There were 4 DHBs where the
majority of treatment is performed by a paediatric specialist (3 DHBs in 2004/2005). House
surgeons are rarely able to complete treatment unsupervised, which is an improvement from
the earlier report where 7 DHBs routinely used house surgeons to treat children under GA
unsupervised. The clinical directors of DHBs, that did report using house surgeons
unsupervised, also commented on the requirements for this: being a second year house
surgeon; having been suitably trained and watched over time; and having easier cases
selected.
The number of dental paediatric specialists was small, with a total of 12 nationwide, but, as
already stated only 4 DHBs have access to a specialist. Of the 12 dental paediatric specialists,
3 work only in private practice and 4 are with the University of Otago. Comments about
paediatric specialists differed, with some clinicians believing that paediatric specialists’ ‘gold
standard’ care is unsuitable for the public system, while many others wished to have better
access to such a specialist. A common observation was that there is a need for the group of
paediatric specialists to be more involved in the training of dentists who treat children under
GA.
A further 6 clinicians were identified as having completed further (non-specialist) training in
paediatric dentistry. However, even with these groups combined, the total group of clinicians
with postgraduate dental paediatric training is small.
Many recent dental paediatric specialist graduates have moved overseas due to the limited
opportunities in the public hospital based system in NZ. Most clinicians believe that
employment of these paediatric specialists should be encouraged; however, hospitals cannot
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create extra positions, vacancies are limited and the timing of any vacancies usually does not
concur with the timing of a dental paediatric specialist graduation. Perhaps a better method of
retaining these valuable clinicians would be adopting the medical model of training
postgraduate clinicians, whereby hospital employees deciding on entering postgraduate
training are still employed by DHBs throughout their training. This would involve
discussions and changes agreed between the DHBs and the University of Otago. It may be
that the training is based at the hospital, with the academic support from the university.
One private practitioner commented that he/she believed private general dental practitioners
were undervalued by hospital services and that more should be employed in providing care to
children under GA. There was also a statement made that any future training requirements, in
order to be able to treat children under GA, should not deter private practitioners. It was
acknowledged that, while the knowledge of specialists is valued, much of the treatment is
able to be completed by general dentists.
Most (73%) of the clinicians were female. However, it is not clear whether this is because of
their wish to treat children in a hospital environment, or for other reasons. The mean number
of hours worked by clinicians was 32 hours per week, with a range between 8 and 50 hours.
Importantly, almost half of the clinicians reported having completed postgraduate study, even
if this was not in paediatric dentistry. Hospital dental services treat many other groups of
patients, not just children under GA. Accordingly they need a wide range of clinicians
involved including dental public health specialists, oral medicine specialists, special needs
specialists, and oral maxillo-facial surgeons along with appropriate management expertise.
Medically compromised patients, the special needs patients, the elderly patients with
dementia and those patients requiring complex oral surgery cannot be ignored solely due to
the rising demand for treating children under GA.

5.10 Procedures undertaken by clinicians

A full range of procedures being completed under GA was reported by clinicians in this
study. Unsurprisingly, extractions were the most common procedure being undertaken with
almost all clinicians performing these routinely. This was to be expected because pain is
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almost always present when these children arrive for assessment, and extractions are the most
difficult of procedures on an uncooperative child.
Preventive procedures were undertaken in high numbers; fissure sealants, fluoride
applications, scaling and prophylaxis procedures are important in preventing future disease.
As already stated, the access to radiography has increased since 2004/2005 and radiographs
are routinely being taken and used in theatre.

5.10.1 Materials used by clinicians

In 2004/2005 it was reported that, while each DHB provided access for acute extractions and
routine restorative treatment, it was apparent that the most common restorative material used
was reinforced glass ionomer cement (Lingard et al., 2008). This was against the many
recommendations in the literature, which have advocated the use of Stainless steel crowns
(SSC) when treating interproximal decay in primary teeth (Braff, 1975; Randell et al., 2000;
Randell, 2002; Duggal et al., 2002). This was supported by Drummond et al. (2004), who
reviewed outcomes after two, three and four years following comprehensive dental treatment
under GA in Dunedin (NZ). There was very little use of SSCs in 2004/2005; in fact, only 6
DHBs used these routinely at that time (Lingard et al., 2008).
While the choice of materials is probably influenced by the individual clinician’s preference,
‘best practice’ materials should be used. Most dentists use a mix of materials, depending on
the tooth, size and cavity type. Importantly, the current study has found that the use of SSCs
has increased markedly. SSCs are now reported as routinely used by nine out of ten
clinicians.
Composite was also being used routinely by three-quarters of clinicians and interestingly, the
use of glass ionomer cement was now reported being used routinely by almost half of
clinicians. This is much lower than previously reported; however, that nearly half of all
clinicians report routinely using glass ionomer cement (GIC) shows that it is still a material
that they find useful, against most recommendations in the literature.
However, a more recent study on materials did provide support for the use of GIC being used
for dental care (Lazaridou et al., 2015). The authors concluded that recent GICs and resin
modified GICs undergo moderate-to-severe wear and are sufficient for occlusal restorations.
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GICs have the advantage in lower chairside time (than for to composite or compomer), good
biocompatibility, chemical adhesion, thermal expansion, fluoride uptake and better tolerance
to moisture. They also found that their mechanical weakness makes them unsuitable to be
used as a restorative material in stress bearing situations such as Class II cavities.
Compomer materials were rarely used, even though they have been reported to have greater
longevity than composite in restoring primary teeth (Drummond et al. 2004). Some paediatric
specialists and postgraduate paediatric diploma clinicians did report using compomer.
Amalgam was rarely used routinely and no paediatric specialist or postgraduate paediatric
diploma clinician reported using it. It was reported that 9 DHBs used amalgam routinely in
2004/2005 in NZ (Lingard et al., 2008).

5.10.2 Class II restorations

The 2004/2005 survey (Lingard et al., 2008) did not ask the responders to differentiate
between materials used for specific teeth or cavity types. However, the current study did ask
clinicians specifically which materials were used in restoring Class II cavities in primary
molars. Not only does the literature support the use of SSCs in restoring interproximal decay
(in primary molars) because of their greater longevity (Braff, 1975; Randell et al., 2000;
Randell, 2002; Duggal et al., 2002; Drummond et al., 2004). It has been suggested that they
should be used because they reduce the remaining number of tooth surfaces susceptible to
future caries (Foster et al., 2006).
That four out of five clinicians routinely used SSCs to restore interproximal decay in primary
molars is a noteworthy (and considerable) increase from that observed decade earlier by
Lingard et al. (2008). Importantly, GIC is now rarely being used as a restorative material for
such cavities. As expected, paediatric specialists reported the greatest use of SSCs, with all
reporting their routine use.
Composite was reported as being used routinely used in restoring Class II cavities by nearly
one third of the clinicians. Again, the paediatric specialists had the highest use, but, of course
clinical judgement is involved; that usage may be for smaller cavities or on teeth closer to
exfoliation, where restoration longevity is not a requirement. Paediatric specialists also work
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in private practice, where parental cosmetic concerns may also override the clinician’s advice
to have a SSC.

5.10.3 Pulpotomies and root canal treatment

It is reported that the early loss of primary molar teeth results in space loss and subsequent
orthodontic problems (Lingard et al., 2008). Endodontic procedures (such as pulpotomy) can
help prolong the life of primary teeth and are a useful operative procedure under GA.
However, this 2005/2005 survey reported that only 4 DHBs routinely offered endodontic
treatment.
In the current study, clinicians were asked whether they undertook pulpotomies or root canal
treatment on primary molars. More than three out of four clinicians reported that they are
undertaking pulpotomies routinely or occasionally; very few (apart from a small number of
paediatric specialists) are undertaking complete root canal treatment on primary molars. That
pulpotomies are being considered shows a willingness to maintain the primary dentition and
avoid space loss.
Paediatric specialists undertook more pulpotomies than any other clinicians. They were also
the only group who reported providing any routine or occasional root canal treatments.
Comments from one clinical director suggested that paediatric specialists undertook too many
root canal treatments and pulpotomies, taking up valuable time and possibly leading to a
higher retreatment rate. However, this view was not repeated by other clinical directors or
clinicians, and it is hoped that if higher rates of retreatment were occurring, this would be
apparent from audits.
Repeat admission for dental care under GA should, of course, be avoided where possible.
Pulpotomies and root canal treatment, if undertaken without careful prior assessment
assessing, have the potential to increase failure rates. The clinicians’ questionnaire asked
them to describe their criteria (if any were used).
While most clinicians admitted there were no formal written criteria for pulpotomies, de facto
criteria certainly did exist. Clinicians discuss frequently and informally the clinical signs
necessary to successfully complete pulpotomies. The responses were very consistent; almost
all agreed on the criteria that were necessary in order to consider treating a primary tooth with
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a pulpotomy: the tooth must have had no history of pain; the pulp must be vital; there must be
no radiographic pathology visible; and the tooth must be restorable. Most stated that, once the
decision was made to proceed, the remaining tissue must stop bleeding within 5 minutes of
placing the medicament (ferric sulphate or formocresol), or the tooth would be extracted.
Most clinicians reported using ferric sulphate to stop bleeding following the pulpal tissue
removal, but a few still used formocresol. One clinician commented that, since the change
from formocresol to ferric sulphate (as was recommended in that dental department), that
he/she performed fewer pulpotomies because he/she did not believe this technique to be as
successful. This is in contrast to the majority, who did not report any dissatisfaction or
concerns with ferric sulphate.
There was more variation in the choice of materials to place in the empty pulp chamber
following the initial pulp treatment; IRM, calcuim hydroxide and MTA were the most
common. Less common were zinc oxide and eugenol, biodentine and glass ionomer.
Importantly, the tooth was almost always restored afterwards with a SSC.
The lack of written criteria or protocols does not appear to have affected the decisions that are
being made by clinicians who undertake pulpotomies. However, clear guidelines may help
clinicians who presently do not undertake this procedure, or those who work in isolation
without support from an appropriate mentor.

5.10.4 Rubber dam

The use of rubber dam improves access and isolation. It also protects the soft tissues and
helps prevent water and debris from entering the pharynx. The University of Otago has for
many years advocated its routine use in all forms of dentistry, to both its undergraduate and
postgraduate students. Rubber dam use is considered ‘standard of care’ in paediatric dentistry
(Slawinski and Wilson, 2010). It is reported that bond strengths to salivary contaminated
enamel were lower than those recorded for non-contaminated enamel (Barroso et al., 2005).
The authors stated that even minute exposure to saliva may create a pellicle that occludes the
miropores of the etched enamel.
Clinicians who routinely use rubber dam report that using it generally decreases the time
required to complete treatment. In 2004/2005 there were low numbers of DHBs using rubber
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dam, with only 3 DHBs using it routinely and 7 DHBs not using it at all (Lingard et al.,
2008). While the 2004/2005 report mentioned the low use of rubber dam, its routine use was
not included in the recommendations.
The use of rubber dam was also low in the present study with 37% of clinicians never using it
and fewer than one third of clinicians using it routinely. This is especially disappointing,
considering that most of the clinicians had studied at the University of Otago and had
certainly been taught its benefits and had received training in its use. A further 3 clinicians
did state that they used an alternative to rubber dam; however, while this may be better than
no rubber dam, it is still considered an inferior alternative and should be considered only
when rubber dam cannot be used.
The paediatric specialists were, unsurprisingly, the highest users of rubber dam, strengthening
the argument that they need to be more involved in the training of dentists who undertake
dental care on children under GA.

5.11 Post-operative care

It was in the provision of post-operative care that the most diverse opinions surfaced in the
questionnaires. These differing thoughts were also present in the interviews. While some
believed the hospital units should be seeing their patients, others were strongly of the opinion
that follow-up care was the responsibility of the community oral health services. There is no
disagreement that the community oral health services should be the provider of care once the
hospital has discharged the patient back to their service; it is with the immediate postoperative appointment that opinions differ. Clinicians have a responsibility immediately after
the GA treatment to ensure that their work has been successful and that a patient has no
problems. The division between clinicians is on whether this needs an appointment which
then could be used as a further opportunity for reinforcing preventive measures, or whether a
phone call from a hospital unit would be a sufficient follow-up before discharging a child
back into the care of the community services.
Most clinicians believe no follow-up should be undertaken at the hospital because of the high
failure rate and the lack of resources. While some may argue that an opportunity is missed for
further preventive messages to be given to family members, this is countered by the fact that
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the community oral health services should be treating this child as a high-risk patient and
there should be follow-up prevention as a matter of course. Clinicians also asked the question
of whether any follow-up appointment at the hospital would be effective (in prevention)
anyway.
One concern is that, following unexpected extractions, a parent or caregiver has not received
a satisfactory warning and explanation about the possibility of space loss. It has been reported
by some clinicians that (occasionally) some years later, parents are asking hospital services to
pay for expensive orthodontic treatment because they were unaware that space loss could
occur. While this is probably unjustified, because most likely the space loss had already
occurred with the caries, it may be hard to defend without evidence of a post-operative
appointment and clinical notes recording the conversation.
The recommendations from Lingard et al. (2008) did not mention this immediate postoperative appointment; but rather concentrates on the discharge requirements and the followup from the community services. They recommended that a copy of the operation notes or a
letter describing the treatment provided (along with summary of any preventive advice as
well as recommendations for follow-up care and management) should be sent to the referring
clinician.
It is recommended that all children who received dental treatment under GA, in NZ, be seen
by their primary care provider within 3 months of receiving this treatment (Lingard et al.,
2008). This is supported by some international literature (Featherstone et al., 2007) while
others regard the follow-up timing dependent on the risk category of a particular child
(AAPD, 2011; NICE, 2004). However, all of these children should be considered high risk, at
least for 12 months following treatment under GA (Lingard et al., 2008).

5.12 Training, protocols and guidelines

Clinicians generally were satisfied with the training that they received when they started
providing dental care to children under GA. It was acknowledged, however, that most
training occurs via mentoring, rather than through a formal didactic program.
Most clinicians believed that a more formal training program should be implemented. Many
comments were received that the dental paediatric specialists could be involved in the setting
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up of such a program and the mentoring of new clinicians. A problem here might be that
there are few dental paediatric specialists employed by hospitals in the public health service,
and this could mean a heavy workload for a small number of people. However, the dental
paediatric specialists do belong to the NZ branch of the Australasian Academy of Paediatric
Dentistry and this is an obvious group to plan an appropriate training program.
It is important that entry (such as working in a hospital environment) to this training not be so
stringent as to remove the ability of private general practitioners to participate. They have a
valuable contribution to make, especially in the rural areas of NZ, which are not well serviced
by hospital dental units. Thus, such a training program is to ensure that high standards are
maintained in treating children under GA, but not at an academic level, such as in the
postgraduate diploma in paediatric dentistry. Private general practitioners are employed by
DHBs, usually on a contractual basis, to provide care for children under GA.
Once any agreed training was undertaken, another benefit for a new clinician starting to
provide care to children under GA would be to have an experienced mentor. This mentor
would be expected to have regular contact with the new clinician and discuss cases and
treatment plans. This mentoring program could be initiated and monitored through the NZ
Society of Hospital and Community Dentistry. This society has many experienced clinicians
as members, many of whom provide dental care to children under GA.
Another common comment was that, while mentoring by more experienced clinicians was
frequent and helpful, there were few written protocols on the expectations for treating
children under GA. Again, the NZ branch of the Australasian Academy of Paediatric
Dentistry seems a logical body to be involved in developing these. However, all groups of
clinicians involved in the treatment of children under GA should be able to have an input into
protocols or guidelines so the NZ Society of Hospital and Community Dentistry may be the
best organisation to initiate this process, with help from the dental paediatric specialists.
The guidelines that were recommended by the working party of the NZ Society of Hospital
and Community Dentistry have been viewed positively as helping departments in evolving
their care in treating children under GA (Lingard et al., 2008). It was observed that these
written guidelines were able to be given to management in hospitals, in order to obtain extra
expenditure to be able to comply with MoH standards. Many clinicians referred to these
recommendations as being helpful to them and their service. All interviewees supported the
idea of guidelines.
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It has already been mentioned that the training of paediatric specialists needs to be
reconsidered, since many recent graduates are now working overseas. It has been suggested
that a reason for this is that upon graduation, these dental paediatric specialists have no
employment opportunities in NZ. Clinicians in the current study would welcome more
involvement from dental paediatric specialists in NZ. A fresh approach to this training needs
to involve DHBs and the universities in NZ and Australia, so that these valuable clinicians
may be retained in NZ if that was their preference.
An ideal solution would be for the postgraduate training to be undertaken with the university
and DHBs together, in order for clinicians to be able to retain employment while training.
This occurs in medical postgraduate training, although the medical model is far larger in
scale, and the medical postgraduate specialist training may be undertaken through the
relevant Australasian Colleges.

5.13 Audit and research

It was stated that, to improve standards of paediatric dental GA in the UK, there needed to be
a universal monitoring system (Robertson et al., 2012). Monitoring was also recommended in
NZ (Drummond et al., 2004). The cost of providing dentistry for a child under GA is
considerably greater than conventional care, and health service managers must be aware of
the high numbers of children receiving these GAs. A lack of understanding and poor
evaluation could potentially lead to misguided decisions by mangers. It has been reported that
a NZ health service manager many years ago suggested halting all treatment on deciduous
teeth under GA, because they were baby teeth and would be replaced (Thomson, 2016).
Most clinicians supported the idea of audits, with clinical audits having higher support (95%)
than quality of life audits (73%). Clinical directors reported that, while a majority of DHBs
audit services, most do this in respect of outputs (such as the number of procedures) rather
than outcomes (such as quality-of-life audits, or the success of treatments chosen). MSS
reported a detailed audit system, again involving outputs. Comments relating to audits have
stated that, while greater auditing is desirable, resources are limited and audits take up time
which can be better utilised in seeing children.
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However, there are now a large number of clinicians with some form of postgraduate training
working in DHB hospital departments and they should be instrumental in undertaking such
work. There is a need to not only collect statistics on numbers of children and treatments
provided, but also on the quality-of-life aspects of treatment. One interviewee thoughtfully
stated ‘the Government isn’t really going to notice a difference between our 6% failure rate
with composite compared to a 2% with a SSC but if we can show that we’re improving the
kids’ achievements at schools and families are not so stressed because a child’s sleeping at
night, then this is probably an easier way to justify what we are doing’.
While we need clinical audits (such as procedures, clinicians, materials used, repeat GAs,
age, sex) there can be no doubt that we also need quality-of-life audits relating to the
children’s and families’ improvements following dental treatment under GA. Only 3 DHBs
reported that they had completed any quality-of-life audits and one was undertaking one at
present. One private practitioner also reported following a child’s (and family’s)
improvements following treatment under GA.
There has recently been a call for more research, in respect of dental care to children under
GA (Thomson, 2016). The author discussed recent research methods and appraised these for
assessing outcomes from dental care under GA. With regard to the care provided, there are
two alternative approaches, these being the restorative/rehabilitative approach (in which
every effort is made to save teeth) and the exodontic approach in which teeth are usually
extracted. It has yet to be reported whether there is a difference in terms of the OHRQoL
effects on a child or family. The longer term effects of either of these approaches on the
occlusion are not currently known. To date, it is also unknown how such factors as family
function, parental personality or cross-cultural differences will influence reports on a child’s
OHRQoL and the effects on a family.
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5.14 Key comparisons between 2004/2005 and 2014

The key findings from the current study and the earlier one by Lingard et al. (2008) are
compared in Table 21.

Table 21 Key comparisons in GA services from 2004/2005 to 2014
2004/2005

2014

4,646 children received dental treatment
under GA in 12-month period

7,650 children received dental treatment
under GA in 12 month-period

MSS undertook 12.2% of these GAs

MSS undertook 6.8% of these GAs

Wide variations in access among DHBs

Wide variations in access among DHBs

High demand

High demand

Little Government support in reducing Little Government support in reducing
demand (upstream approaches)
demand (upstream approaches)
Waiting times very high in some DHBs

Some DHBs still have long waiting times
but these are shorter overall

Wide variations in assessment

Assessment mostly by senior clinicians

Low numbers of paediatric specialists

Low numbers of paediatric specialists

House surgeons treat children under GA House surgeons rarely treat children
unsupervised in 7 DHBs
under GA unsupervised
GIC the most used material. Low use of SSC the most used material. Lower use of
SSC
GIC
Pulpotomies rarely undertaken

Pulpotomies routinely undertaken

Low use of rubber dam

Low use of rubber dam

Guidelines produced

Guidelines used
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6 Conclusions
The number of children receiving dental care under GA has increased substantially since
2004/2005. The increase from 4,646 in 2004/2005 to 7,650 in 2016 is disappointing,
especially since caries is (in theory at least) a preventable disease. Resources (both in the
community oral health services and the hospital dental services) have had to increase; first to
attempt to prevent decay, and second to treat those who develop it. This has been at some
considerable cost to the health system. However, still many DHBs are struggling to meet the
increasing demand.
Dental decay is, of course, multifactorial and inequalities exist in oral health. There needs to
be renewed action at all levels if the demand for dental care under GA is to be reduced. At the
community level, water fluoridation coverage needs to be increased (as does the drinking of
water as opposed to alternatives). Discussions with the Government need to occur in respect
of sugar taxes and the marketing of sugar-rich foods, especially to children. However, the
Government continues to resist any idea of a sugar tax, on the grounds that there is no
evidence of its success; this is in spite of the fact that the taxes on tobacco have increased by
large amounts and have been shown to reduce consumption. At present, the Government has
resisted a return to a healthy eating policy in schools, although there is momentum
developing, outside Government policy, for schools to become sugar-free environments.
While this may not help pre-school children directly, the knowledge gained by families from
the awareness of older siblings may have an indirect benefit as well.
Inequalities have been shown in oral health in NZ (NZ Oral Health Survey, 2009); poorer
oral health exists in Māori and Pacific children as well as those living in areas of higher
socioeconomic deprivation. Only Government policies can help reduce these inequalities.
However, in the meantime, the community oral health services need use a high-risk group
approach to identify those children most at risk, even if this is at the expense of low-risk
children if resources are stretched. The sibling of any child who has received dental treatment
under GA for dental caries should be considered to be high-risk.
Success cannot be achieved without political leadership. The community at large and other
health professionals do not recognise ECC (or S-ECC) as an important problem. Dental
health is not a priority for most governments. Without monitoring, audits or research, this
will be difficult to change. While most clinicians support audits or monitoring, many state
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that there is simply no time. However, all hospital departments should be encouraging the
collection of data and conducting quality-of-life audits in order to support arguments for
change. Researchers should be encouraged to continue research into the effects of ECC on
the lives of children and their families.
This study confirms the inequality of access in receiving dental care under GA among DHBs
that was reported by Lingard et al. (2008). While most clinicians accept that this undesirable,
there is a general belief that it cannot be changed. However, this does not mean that we have
to accept the situation. Pressure can be placed on under-resourced DHBs, hopefully with
MoH support.
It appears that some smaller DHBs report higher rates of dental care under GA than the larger
ones. A suggestion is that in these DHBs there is more likely to be personal contacts between
the dentists and management of a DHB. It is also more likely that management is aware of
the concerns of the community and thus more aware of the need to provide dental treatment
under GA. It is necessary for dental personnel to ‘network’ within their hospitals, to ensure
that the children receiving dental care are not just ‘numbers’.
This study shows that waiting times have reduced from 2004/2005 in NZ, while there is still
wide variation among DHBs. Some DHBs do require more resources in order to be able to
meet the MOH elective performance indicators, because the children cannot be sent back to
the primary care provider, as they can in other medical disciplines.
There are also differences on how collaboratively some hospital departments work with their
community oral health service counterparts. If demand for dental treatment under GA is to be
reduced, it cannot occur without these services working together for a common goal. The
community oral health service and the hospital dental service need to be in regular dialogue
to assist one another.
It was observed that one of the targets for the community oral health services should be to
reduce the number of referrals for GAs. Any changes that the hospital dental services may
make alone will not significantly alter their capacity to meet the demand (without extra
resources).
There is no appetite for change from the system of universal access for any child who
requires dental care under GA. There were some suggestions that co-charges should be made
to ensure some personal responsibility, or that a GA should be undertaken on only one family
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member, but most clinicians felt that any change to universal access would be unfair and
difficult to implement.
The use of SSCs in restoring the teeth of children requiring dental treatment under GA has
increased markedly over the last 10 years. This is indeed heartening, since research has
shown the longevity of these restorations to be greater than that of any other restorative
material. Most clinicians in NZ are providing comprehensive to children under GA.
Pulpotomies are now being undertaken more routinely; x-ray machines are available in
almost all theatre facilities; composite strip crowns are being provided in reasonably high
numbers; and preventive treatment is routinely provided. Rubber dam is not being used as
much as it should be, however.
More dental paediatric specialists are needed to work in the public system. Present
opportunities for these specialists upon graduation are limited, and a different approach needs
to be considered by the DHBs and the universities providing postgraduate training.
However, there is a demand for a more formal training and mentoring program, and dental
paediatric specialists should have a role in providing this training and in writing formal
protocols to enable greater consistency. The NZ Society of Hospital and Community
Dentistry could play a role in the mentoring of new clinicians.
MSS provides a valuable service in the rural areas of NZ. The numbers of children that MSS
treat has remained static while the overall total has increased. It is difficult for this to change
unless extra resources are made available for MSS; perhaps this needs to be explored.
Clinicians are satisfied with the facilities and staffing of the theatres. Nasal tubes are almost
universally used and any decisions not to are discussed between anaesthetist and dentist.
Senior clinicians are providing most of the assessments and treatments, as recommended by
the original report (Lingard et al., 2008). Hospital dental units should be suitably staffed as to
avoid situations where unsupervised house-surgeons have to complete dental treatment on
children under GA. Post-operative appointments are less likely to be completed in a hospital
setting; the patients are more likely to be referred back to the community oral health services.
The guidelines recommended by the working group of the NZ Society of Hospital and
Community Dentistry (Lingard et al., 2008) were intended by the society to be adopted by the
MoH as a standard for all DHBs to implement. While this has not happened, it is apparent
that all DHBs have taken steps to follow these guidelines. These guidelines are still relevant
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in this current environment; however, there are several additional points which could be
added to those.
Table 22 Additional recommendations for GA services
Recommendation
1

Rubber dam, whenever possible, should be used when providing dental care to
children under GA. Rubber dam improves access and isolation and protect the
soft tissues. Rubber dam prevents water and debris from entering the pharynx.

2

Auditing of services, both clinical and quality-of-life audits should be
completed routinely by hospital dental services. Hospital dental units must
allow clinicians enough time to allow this important duty to be able to be
completed.

3

Data on referrals, from the community oral health services should also be
collected. This should include details on age, ethnicity, treatment required, and
siblings. Hospital dental services and community oral health services should
meet regularly to discuss their respective aims and roles and to work together.

4

Community oral health services should proactively engage with all siblings of
children who have received dental treatment under GA. In order to reduce their
risk of caries experience.

5

Targets for the number of referrals from the community oral health service
should be agreed upon and set. This could be done at DHB level, or nationally
by population level, adjusted for SES deprivation levels and fluoridation status.
Community dental services need to identify any outlier referrers and provide
assistance to these clinicians, if required.

6

A formal training program organised by the dental paediatric specialists be
implemented. This should be available to be completed by all dentists, who
intend to treat children under GA, including general private practitioners.

7

Written treatment guidelines should be formulated; these should be written by
the dental paediatric specialists but in consultation and agreement with the NZ
Society of Hospital and Community Dentistry, to improve the consistency of
dental treatment under GA throughout NZ.
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Appendix 3
Clinical Directors’ Survey of Provision of Dental Care for Children under
General Anaesthesia

Name of person completing questionnaire___________________________________

Your Position is ___________________________________________________________

DHB(s) you represent__________ ____________________________________________

1. Do you have access to theatre facilities for children requiring dental care
under GA at: (please tick)

Your own hospital

Yes

No

A neighbouring DHB hospital

Yes

No

Mobile Surgical Services

Yes

No

Yes

No

Other (please specify)_________________
___________________________________

2. Do you provide care for a neighbouring DHB (Please tick) Yes

No

If so which DHB(s)? ______________________________________________

3. At which hospitals and dental surgeries in your DHB(s), or neighbouring
DHB(s) you provide services for, are dental GA services for children
provided? (Please list)
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
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4. Is the access you have to theatres adequate for care to be provided within the
elective performance indicator?

Yes

No

Don’t Know

Any comment? _________________________________________________________
________________________________________________________________________
________________________________________________________________________

5. Does your DHB hospital dental service provide? (Please tick)
Restorative treatment without GA for children
with special needs (e.g. medically compromised
or developmental delay)

Yes

No

Restorative treatment without GA for children
without special needs

Yes

No

Nitrous oxide- oxygen sedation

Yes

No

Other sedation (Specify)

Yes

No

Yes

No

_________________________

Paediatric dental specialist services

6. In your operating theatre(s), do you have access to (please tick)
dental X-ray unit

Yes

No

digital radiography

Yes

No

full operating cart

Yes

No

high volume suction

Yes

No

full range of restorative materials

Yes

No

curing light

Yes

No

other (please specify)
____________________________________
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7. Where are dental paediatric general anaesthetics carried out? (Please tick all that
apply)

Hospital general operating theatre
Day surgery facility (e.g. Mobile Surgical Services)
Operating theatre within the hospital dental
department
Dental surgery
Other (please specify)
______________________________________

8. Which staff are involved in providing the care in theatre sessions? (please tick
and add number)

Number
Specialist anaesthetist
Anaesthetic technician
Theatre nurse
Dentist
Dental assistant
Recovery nurse
Other (Please specify)

____
____
____
____
____
____
____

_____________________________________

9. Who has decided the range of care that can be provided? (Please tick those which
apply)

Clinical director
Clinician/ -Team of clinicians
DHB management
Other (who?)
___________________________________________
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10. Who (or what) determines the number of patients on the list and the time
that is available to treat each case? (Please explain) ___________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

11. What care/treatment is provided for children under general anaesthesia? (Tick
all which apply)

Extractions for acute problems
Extractions for orthodontic reasons
Restorative dental care
Oral surgery
Management of dental and orofacial trauma
Other (please specify)
____________________________________

12. Who provides paediatric dental treatment under GA in your service? Note:
This is the lead clinician who is responsible for the session (Please pick those that
apply and add the percentage of GA treatments that they provide)

%
Paediatric dental specialist
Special needs specialist
Experienced hospital based dentist
Dental house officer (1st or 2nd year)
Postgraduate paediatric dentistry students
Visiting private dental practitioner
Dentist with paediatric postgraduate diploma
Other (please specify)
___________________________________

____
____
____
____
____
____
____
____
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13. In your service are house surgeons able to work in theatre without direct
supervision?

Yes

No

Any comment? _________________________________________________

14. Acutes (emergency care) - Do you manage your acute cases at: (please tick)
Your own hospital

Yes

No

A neighbouring DHB hospital

Yes

No

Mobile Surgical Services

Yes

No

Other (Please explain)

Yes

No

__________________
15. During a typical month what is the:

Usual number of GA sessions available for children

__________

Length of session (in hours)

__________

Usual number of complete dental treatments (completed per month)
__________

16. Number of Completed cases 1st Jan 2014 to 31st Dec 2014

17. Do you get sessions cancelled?

Yes

__________

No

Comments as to reasons and frequency______________________________
________________________________________________________________
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18. Are your acute cases treated in the planned sessions? (please tick)
Yes

No

Yes

No

and/or acute theatre sessions?
Usual number of acute cases per month

___________

19. Waiting times for acute cases is on average

___________

Any comments?
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________

20. Waiting Lists (for planned non- acute cases)
Average time between referral and assessment (weeks) _______________

Average time between assessment and treatment (weeks) _______________

Have the elective performance indicators changed the way your service
operates?

Yes

No

If so, please explain
___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________
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21. Assessment (who assesses patients?) (please tick and add percentage)

%
Paediatric dental specialist
Special needs specialist
Experienced hospital based dentist
Dental house officer (1st or 2nd year)
Postgraduate paediatric dentistry students
Visiting private dental practitioner
Dentist with paediatric postgraduate diploma
No assessment (referring dentist or therapist does it)
Other (please specify )
___________________________________

____
____
____
____
____
____
____
____
____

Do you have any comments on assessment?
__________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

22. For a child who requires restorative treatment of most primary molar and
incisor teeth, what is the usual length of dental operating time?
_____________
Any comments _________________________________________________

_____________________________________________________________
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23. Does your service have a post-operative follow-up? (Please tick)
Yes

Usually

Sometimes

No

If so, is this provided by? (Please tick and add percentage of post-operative appointments
completed by each group)

%
Paediatric dental specialist
Special needs specialist
Experienced hospital based dentist
Dental house officer (1st or 2nd year)
Postgraduate paediatric dentistry students
Visiting private dental practitioner
Dentist with paediatric postgraduate diploma
Sent back to referrer for post-op
Other (please specify )
___________________________________

____
____
____
____
____
____
____
____
____

24. Does your service usually provide follow-up recommendations for the
referrer?
Yes

No

Any comments? _____________________________________________________
_____________________________________________________________________

25. Does your service do any auditing of your GA sessions? (Please tick)
Routinely

Usually

Sometimes

No

If so, are these? (Please tick)
Clinically-based audits

Yes

No

Quality of life audits

Yes

No
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Please list audits and state when these were undertaken
Audit

Date

____________________________

__________

____________________________

__________

____________________________

__________

26. Do you have any comments or suggestions on the current services available
for dental care under GA for children in New Zealand?
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________

27. Please list the names of your lead clinicians who provide dental care to
children under GA (a separate, short questionnaire will be sent to determine
their thoughts on providing dental care for children under GA).
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
Thank you for taking the time to complete this questionnaire. It is very much appreciated.
Please tick

if you wish to go into draw to receive book vouchers to the value of $200.
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Appendix 4

Clinicians Survey of Provision of Dental Care for Children under General
Anaesthesia
Name of person completing questionnaire

Your Position is

_______________________________

__________________________________________________

DHB(s) you represent

______________________________________________

1. Undergraduate degree:
Qualification

___________

Year of Graduation __________
Name of University ________________________________

2. Do you have any post graduate qualification(s) (Please tick): Yes

No

If yes:
Post-graduate qualification(s) ________________
Year(s) of graduation

_________

Name of University

___________________________________
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3. Are you a: (Please tick)
Paediatric dental specialist
Special needs specialist
Experienced hospital based dentist
Dental house officer (1st or 2nd year)
Postgraduate paediatric dentistry student
Visiting private dental practitioner
Dentist with paediatric postgraduate diploma
Other (please specify )

______________________________________

4. Work Experience:
Number of years worked

___________

Number of hours/week working

___________

Clinical time treating children _____%

5. Do you treat children for dental care under general anaesthesia (Please tick)
Yes

No

If you ticked yes, please continue. If No, thank you for responding.
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6. Your present position is (Please tick and add percentage of your working time)

%
DHB employed

Yes

No

____

Private dentist

Yes

No

____

Other (Please specify)

Yes

No

____

________________

7. How many GA sessions are you involved in in the typical month? ________

8. Are any of these private? (Please tick)
If Yes

Yes

No

________ % private GA sessions (of total GA sessions)

9. How long is an average session ____________ (hours)

10. Do you assess all or some of your patients (Please tick and add percentage)
%
Yes

________

No

Are there departmental guidelines or protocols on assessing and treating
children in your service? (Please tick)

Yes

No

Any comment?
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
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11. In theatre, do the children usually have:
Nasal intubation

Yes

No

Oral intubation

Yes

No

Laryngeal mask airway

Yes

No

Is this discussed with the anaesthetist?

Yes

No

Any comment? ____________________________________________________
_____________________________________________________________________

12. What range or care is provided when the whole mouth is being treated?
(Please tick those which apply)

Routinely

Occasionally Never

Extractions
Amalgam restorations
GIC restorations
Composite restorations
Compomer restorations
Stainless steel crowns
Pulpotomies in primary
teeth
Root canal therapy in
primary teeth
Composite strip crowns
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Fissure sealants
Scaling
Prophylaxis
Fluoride treatments
Rubber dam used
Dental radiograph
Other (please describe)____________________________________________________
_____________________________________________________________________

13. If you perform pulpotomies or pulp therapy, do you have standardised
criteria for undertaking them?

Yes

No

If so, what are they?
___________________________________________________________________________
____________________________________________________________________________

What materials do you use for pulpotomies or pulp therapy?
______________________________________________________________________
______________________________________________________________________
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14. Do you use the following materials for restoring interproximal decay
(Class II restorations) in primary molars, under GA? (Please Tick)
Routinely

Occasionally Rarely

Never

Stainless Steel Crowns

Glass Ionomer

Composite Resin

Compomer

Amalgam

Other (please specify)
___________________

15. Do you usually have a post-operative review? (Please tick) Yes

No

If so, is this usually by you?

Yes

No

Or someone else in your department?

Yes

No

(please specify)

____________________________
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16. Do you believe your service should have any of the following? (Please tick)
training for treating children under GA

Yes

No

post-op reviews of patients who have received Yes
treatment under GA in your service

No

protocols for dental treatment of children Yes
under GA

No

audits of clinical outcomes

Yes

No

quality of life audits

Yes

No

Are you satisfied with these features in your service? Yes

No

Any comment? ______________________________________________________
_______________________________________________________________________
_______________________________________________________________________

17. Do you have any comments or suggestions on the current services available
for dental care under GA for children in New Zealand?
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
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18. Please list the names of any clinicians you know who treat children under
GA who may not have received this questionnaire.
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________

Thank you for taking the time to complete this questionnaire. It is very much appreciated.
Please tick

if you wish to go into draw to receive book vouchers to the value of $200.
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Appendix 5
Information Sheet for participants
Dental treatment of children under GA: a situational analysis

INFORMATION SHEET FOR
PARTICIPANTS

Thank you for showing an interest in this project. Please read this information sheet carefully
before deciding whether or not to participate. If you decide to participate, we thank you. If
you decide not to take part, there will be no disadvantage to you, and we thank you for
considering our request.

What is the Aim of the Project?
To seek information on access to general anaesthesia(GA) services with regard to: operating
theatres and personnel; the numbers of children who have received dental care under GA; the
range of services available; assessment protocols; follow-up protocols; and waiting times for
assessment and treatment.
To seek information from individual clinicians on their training, experience, services offered,
material used and their views on the guidelines and protocols that may (or may not) exist
within their settings.
To provide evidence that will be used as a reference point for the health service planning and
implementation of dental GA services. The majority of research in this area is not current.

What Type of Participants are being sought?
The participants were selected from their roles as either: Clinical Head’s of Departments of
Hospital Dental Units or as clinicians who provide dental care to children under GA.

What will Participants be Asked to Do?
Should you agree to take part in this project, you will be asked to answer all of the questions
provided in the questionnaire. You are provided with a self-addressed FREEPOST envelope
to send us the questionnaire back. Please send it back to us before 30 August 2015, and that
taking part in the project is completely optional.
Please be aware that you can decide not to take part in the project without any disadvantage
to yourself of any kind.
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What Data or Information will be Collected and What Use will be Made of it?
Data will be collected as mentioned above. Statistical tests will be used to analyse the data to
explore the relationships between different study parameters. No personal information will
be collected.
For the final thesis report and any scientific journal publication, every attempt will be made
to preserve your anonymity. The data will be accessible only to the researcher and his
supervisors. The data collected will be securely stored in a way that only those mentioned
will be able to gain access to it. Data obtained as a result of the research will be retained for
at least 5 years in secure storage. Any personal information held on the participants [such as
contact details] may be destroyed at the completion of the research even though the data
derived from the research will, in most cases, be kept for much longer or possibly
indefinitely. The findings of the project may be published and will be available in the
University of Otago library (Dunedin, New Zealand), but every attempt will be made to
preserve your anonymity. There will be no commercial use of the data.

Can Participants Change their Mind and Withdraw from the Project?
You may withdraw from participation in the project at any time and without any disadvantage
to yourself of any kind.

What if Participants have any Questions?
If you have any questions about our project, either now or in the future, please feel free to
contact either:
Geoff Hunt
or
Murray Thomson
Senior Dentist
Department of Oral Sciences
Dental Department
School of Dentistry
Hutt Hospital
University of Otago
Lower Hutt
Telephone Number: 04 570 9298
Telephone Number: 479 7116
027 4417720
Email: geoff.hunt@huttvalleydhb.org.nz
Email: murray.thomson@otago.ac.nz

This study has been approved by the University of Otago Human Ethics Committee. If you
have any concerns about the ethical conduct of the research, you may contact the Committee
through the Human Ethics Committee Administrator (ph 03 479 8256). Any issues you raise
will be treated in confidence and investigated, and you will be informed of the outcome.
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Appendix 6
Themes for Semi- Structures Interviews
1. Numbers/Access
Do you think there has been an increase in numbers of requests for treating children under
GA?

Are you able to provide treatment for all the children who are referred in to your DHB for
treatment under GA.

If you have to decline referrals, can you explain why? I.e. not enough theatre sessions, not
enough resources ? ,

Is your service declining more referrals than previously?

How much has the change in the Elective Performance Indicators affected your service:

-

Do you think having EPI’s with specific wait periods has improved access for
children for treatment under GA or , or created a further barrier. Please explain.

-

Do you this has resulted in an increase, or a decrease in the number of patients
receiving treatment under GA,.

-

Do you think this has placed additional stress on your service?

Do you think access should be universal? As the health system comes under pressure should
the government provide more money or should access to GA for children become restricted
to those that can’t afford it? Or those deemed more in need?

-

If so how might this be rationed /allocated (e.g. deprivation scores, parental income,
ethnicity (T of W)?
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Do you think a more “upstream approach” is required to, in time, reduce the need?

-

What measures would you recommend? (E.g. Universal water fluoridation, action on
child poverty, taxes on sugar)

2. Assessment.

It is noted that some services routinely assess their patients and others rely on the dental
therapists (or other referrers) and place straight on a GA list. Your personal thoughts on
which you believe is better and is this how your service does assessment?

Do you believe assessment by an experienced clinician may reduce the number of patients
requiring GA for treatment?

3. Post-ops
Do you see your own post ops? Some services do and some don’t. An argument for not
seeing post ops is the high failure rate. An argument for seeing post ops is to reinforce
preventive measures as well as explaining why some treatments were done and not others. Do
you have comments on this?
-

How important do you think this is?
How effective it is?

4. FTAs
Does your service have many FTAs? Why do you think they occur? If so has this influenced
your decisions for your service? What strategies (if any) do you have in place to reduce
these?
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5. Clinicians
What is the mix of clinicians in your service? Is this appropriate? Would you like changes?

Do you think all clinicians who provide treatment under GA have adequate training so they
can provide quality comprehensive care in the theatre environment. Do you think your
training was adequate? Do you have any Comments on training?

Would you make changes if you could?

6. Audits
A high proportion of respondents believe regular auditing should be undertaken.

Do you personally do any auditing? Does your service audit

If so

-

is this routine?
What are you collecting it for?
How are you using it?
Is this being used for intra-organisation reports or for publication?
Does any of this include QoL audits

If not

-

What audits would you like to see completed and how often?
What would you like to do with these audits?
Does this include any QoL audits?
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7. Clinical
Do you perform a complete range of dental treatment under GA?

Do you think this is appropriate?

Do you think if numbers are increasing that complete treatments should continue or a change
in what we can/should do?

Do you think managers or Clinical directors should have an input into lists or treatment
Plans?

Are you concerned that about the longevity of the restorations placed under GA. What would
be your usual restorative material.

8. Facilities

How do you think your theatres/day stays are equipped and staffed? Are there things or
personnel you would like to change? Do you feel well supported in theatre/day stay? Do you
think the post-operative care is good?

9. National Consistency
A high number of respondents believe that consistency across all DHBs is desirable. Do you
agree? If so how do you think this could be achieved?
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10. Recommendations and Guidelines

Would you like clear guidelines?

If so, what should they include? And how would you see them being used?

-

Referral
Assessment
Facilities
Training
Clinicians
Post- op
Treatment
Follow-up

11. Other areas of concern

Any other areas you would like to discuss?
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