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Abstract 

Background 

 

With an increase in knowledge and understanding and alongside the development of 

materials, there has been a fundamental change in the management of dental caries. 

Contemporary management is governed by minimal intervention principles. The 

application of these principles corresponds to personalised care focused on prevention, 

non-invasive and micro-invasive strategies to remineralise or limit progression of early 

lesions and where cavitation has occurred, the provision of conservative restorative 

treatment.  

 

However, the translation of minimal intervention principles into clinical practice has 

been limited. This has been demonstrated in previous studies by the investigation of 

restorative treatment thresholds - the stage of progression of a carious lesion at which a 

practitioner would intervene operatively. Restorative treatment thresholds have been 

associated with a number of practitioner and practice factors. Previous studies have 

focused predominantly on restorative treatment thresholds held by dentists in the 

management of permanent teeth in adult patients. There is little known about restorative 

treatment thresholds in the management of primary teeth and in the provision of care for 

children and adolescents.  

 

Aim 

 

The study aims were: 

 

1. To examine restorative treatment decisions made by New Zealand Oral Health 

Practitioners in their management of dental caries affecting children and 

adolescents. 

 

2. To investigate what demographic characteristics are associated with restorative 

treatment decisions made by New Zealand Oral Health Practitioners in their 

management of dental caries affecting children and adolescents. 
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Methods 

 

Two sampling frames were used to identify Oral Health Practitioners registered in: 

Dental Therapy Practice; General Dental Practice and Paediatric, Public Health and 

Special Needs Dentistry. A questionnaire was distributed to 2844 practitioners using 

REDCap software. The questionnaire initially collected practitioner and practice 

demographics for each participant. Subsequent sections asked participants to select 

proximal and occlusal lesions for which they would recommend restorative treatment in 

the management of primary and permanent teeth. They also selected the preparation 

technique and restorative material they would use to manage the lesion they had opted to 

restore.  

 

Results  

 

A total of 638 participants responded (22.4%). Participants who had not completed any 

of the clinical components of the questionnaire were excluded. The sample comprised 

108 dental and oral health therapists (18.7%), 434 general dental practitioners (75.1%) 

and 36 specialists (6.2%). The sample represented the New Zealand oral health 

workforce well over a range of demographic characteristics.  

 

In the management of proximal caries in primary teeth, 17.3% of the sample selected to  

restore a lesion within enamel. 15.6% of the sample would restore a lesion within enamel 

in a permanent tooth. The majority of participants selected to restore a lesion at the outer 

third of dentine in primary (50.3%) and permanent teeth (47.6%). Participants most 

frequently selected to restore proximal lesions with a slot preparation and resin composite 

as a restorative material. However, there was considerable variability in the materials 

selected for the management of primary teeth.  

 

In the management of occlusal lesions, 21.8% of the sample selected to restore a lesion 

that did not involve dentine in the management of primary teeth. This increased to 37.3% 

in the management of permanent teeth. The majority of participants selected to restore 

an occlusal lesion described clinically as an underlying dark shadow from dentine and 

radiographically as having a carious lesion in the outer third of dentine. In preparing a 
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cavity to treat an occlusal lesion, 5% of the sample selected to open the whole fissure 

system in the management of a primary tooth. This increased to 9.6% in the management 

of permanent teeth. Conventional glass ionomer cement was the restorative material most 

commonly selected to restore occlusal lesions in primary teeth. In the management of 

occlusal lesions in permanent teeth, composite was selected by 64.3% of the sample. The 

selection of non-invasive and micro-invasive strategies to manage a questionable carious 

surface of a primary second molar was varied among groups.  

 

Restorative treatment decisions demonstrated statistically significant associations with a 

number of practitioner and practice characteristics. A variation in judgement and a 

variation in perception are likely to contribute to the decisions made by the sample.  

 

Conclusion 

 

New Zealand Oral Health Practitioners appear to intervene early in the caries continuum 

when managing children and adolescents. Further regression analysis is required to 

eliminate confounding within the variables examined. Future research should focus on 

gaining a greater understanding of factors that influence restorative treatment decisions 

made by practitioners and the barriers they face in instituting caries management 

strategies based on minimal intervention principles. 
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Chapter 1. Literature Review 

Dental caries 

Dental caries describes a dynamic process. This process involves the dissolution of the 

surface of a tooth (demineralisation) caused by a drop in the plaque pH below a critical 

level and the subsequent environment-dependent re-uptake of calcium and phosphates 

ions into these surfaces (remineralisation). While demineralisation was originally 

considered a continuous process, it is now firmly established as one of initial reversibility 

with the balance of protective and pathological factors determining whether progressive 

mineral loss predominates. If progression does occur, cavitation in the area of 

demineralisation signals an irreversible event (Pitts 1983; Tyas et al. 2000; Featherstone 

2004). 

 

The expansion of knowledge and understanding of this process, together with 

developments in dental materials have encouraged a fundamental change in the 

management of dental caries. In contrast to Black’s principles of 1891, which included 

extension for prevention, caries management is now governed by minimal intervention 

principles. While no formal definition is given to such principles, they translate to 

personalized clinical care and contemporary, biologically driven approaches to: primary 

prevention; secondary prevention through the provision of non-invasive and micro-

invasive techniques that remineralise or limit progression of early lesions; and when 

cavitation has occurred, conservative restorative management (Tyas et al. 2000; Evans 

et al. 2008; Pitts et al. 2009; Ricketts et al. 2013; Schwendicke et al. 2015).  

 

In an attempt to guide this fundamental change and facilitate the clinical application of 

these principles, the International Caries Detection and Assessment System (ICDAS) 

was developed. This framework supports clinicians to grade caries on a continuum, using 

visual detection and assessment of the lesion and its activity (with the use of adjuncts 

such as radiographs termed “Lesion Detection Aids”). It combines with the International 

Caries Classification and Management System (ICCMS) to guide appropriate evidence-

based clinical care (Ismail et al. 2007; Pitts et al. 2009; Pitts et al. 2013; Pitts et al. 2014). 

ICDAS has also been used as the clinical staging on which to base other contemporary 
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management strategies, such as the Caries Management System detailed by Evans et al. 

(2008). 

 

With prevention beyond the scope of this literature review, the following pertains to the 

management of established lesions. 

Lesion assessment 

The objectives of clinical assessment, particularly in the context of minimal intervention, 

are the diagnosis of early lesions, monitoring of lesion activity and where progression 

occurs, the accurate diagnosis of cavitation to guide restorative intervention (Pitts et al. 

2009). The majority of the information regarding lesion assessment is based on caries in 

permanent teeth. This is often extrapolated to lesion assessment in primary teeth, which 

due to inherent anatomical differences in the width of enamel and dentine layers and a 

broader approximal contact, may not always be reliable (Tinanoff and Douglass 2001). 

Proximal lesion assessment 

For proximal lesions, where direct visualisation is only possible following tooth 

separation and clinical signs such as shadowing and breakdown may not be visible until 

later stages of lesion progression, radiographic appearance forms a key component of 

clinical assessment (Tveit et al. 1999). Radiographic examination reveals a significantly 

greater number of lesions than visual examination alone (Gordan et al. 2009). 

 

A well-documented, inherent limitation of radiographic examination is the lack of 

correlation between radiolucency depth and cavitation in primary and permanent teeth 

(Rugg-Gunn 1972; Bille and Thylstrup 1982; Pitts 1983; Tveit et al. 1999; Tinanoff and 

Douglass 2001). While the probability of cavitation increases with increasing 

radiolucency depth there is no clear relationship between these factors, with the 

proportion of lesions cavitated at a certain depth showing significant variability (Pitts 

and Rimmer 1992; Hintze et al. 1998). As an example, the use of a radiolucency within 

the outer dentine of a permanent tooth to predict cavitation has a mean positive predictive 

value of 0.36. This suggests that two-thirds of such lesions would have an intact surface, 
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and if prescribed operative intervention, would result in overtreatment (Hintze et al. 

1998).  

 

The presence of cavitation can also be moderated by factors such as water fluoridation, 

with a greater rate of cavitation of radiolucencies extending to the enamel-dentine border 

in low fluoride environments (Tyas et al. 2000; Tan et al. 2002). A further limitation 

includes the variable subjectivity in the perception of radiographic depth reported among 

clinicians, and the risk of over or underestimation of the depth of a lesion as a result 

(Gordan et al. 2009).  

 

In spite of these limitations, radiographs are commonly used for the diagnosis of 

approximal caries (Swan and Lewis 1993) and are the most reliable and accurate method 

available to monitor lesions over time (Pitts 1983). 

Occlusal lesion assessment  

Occlusal caries may be diagnosed using visual and radiographic examination (Ekstrand 

et al. 1998). Limitations exist in both methods. The presence of a radiolucency on 

bitewing radiographs may only be visible at later stages of lesion development (Heaven 

et al. 2013). However, up to 38% of occlusal dentine caries in adolescents could be 

diagnosed radiographically in surfaces deemed clinically sound (Creanor et al. 1990; 

Kidd et al. 1992; Weerheijm et al. 1992). Such results demonstrate that the combined use 

of these methods is better than either in isolation (Nytun et al. 1992). Traditional tactile 

examination has been discouraged due to the risk of creating defects in demineralised 

surfaces (Ekstrand et al. 1987). While additional newer methods for lesion assessment 

have been developed, evidence to support their accuracy is lacking or supports their use 

only as adjuncts to visual-tactile and radiographic examination (Twetman et al. 2013). 

Lesion activity  

Once a lesion has been established, it may or may not progress. Progression is associated 

with an ongoing net loss of mineral (demineralisation) from the tooth surface. Conversely, 

if there is no further net loss or indeed a gain of mineral (remineralisation), a lesion may 

become inactive or regress (Pitts 1983; Pitts et al. 2009).  
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There is significant support that unremitting progression of a caries lesion cannot be 

presumed, and that its arrest is possible (Mejare et al. 1999; Vanderas et al. 2003; Bader 

and Shugars 2006; Warren et al. 2006; Parisotto et al. 2012). In the permanent teeth of 

7-11 year-old children, 60% of lesions radiographically confined to enamel had not 

progressed after three years (Arrow 2007). Furthermore, only a small proportion of 

dentine lesions progressed from the outer to the inner half in a group of 14-year-old 

adolescents in Sweden, suggesting that the arrest of lesions within dentine is also possible 

(Ridell et al. 2008). 

 

Of additional significance is that where progression does occur, it occurs slowly. The 

time taken for a lesion in a permanent tooth to advance through the thickness of enamel 

is reported to be greater than four (Mejare et al. 1999) to six years (Arrow 2007). More 

rapid progression through the thinner enamel of primary teeth has been proposed 

(Tinanoff and Douglass 2001). While this appears to be supported, this process is still 

reported to take between 300 days (Tickotsky et al. 2017) and two years (Shwartz et al. 

1984). 

 

The progression of proximal lesions involving dentine may also be slow. The 

advancement of lesions in the outer half of dentine to the inner half of dentine, occurred 

in 1.2 years in 14-year-old adolescents in Sweden (Ridell et al. 2008). In primary teeth, 

lesions progressed from a broken enamel-dentine junction to the inner dentine in 500 

days (Tickotsky et al. 2017). 

 

Despite general agreement of a predominantly slow progression of lesions, it is important 

to recognise that there is variability in activity (Vanderas et al. 2003; Arrow 2007). There 

is an increased risk of progression for individuals at greater caries risk (Pitts 1983; Arrow 

2007; Ridell et al. 2008), those practising less frequent tooth-brushing (Warren et al. 

2006) and children from a low socioeconomic background (Tickotsky et al. 2017). Pit 

and fissure lesions are also more likely to progress than lesions affecting smooth surfaces 

(Warren et al. 2006; Tickotsky et al. 2017). Progression was reported less frequently in 

individuals in fluoridated water communities (Maupome et al. 2001). 
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A portion of those lesions that do progress, may also do so more rapidly (Mejare et al. 

1999). In a study of 7-11-year-old children in Western Australia, 10% of proximal 

enamel lesions in permanent teeth advanced to dentine within 10 months. Dentine 

involvement in this study was experienced by high-risk children at a rate of five times 

that of low risk children (Arrow 2007). Progression through enamel in the primary teeth 

of high risk children took 18 months, while in low risk children that same progression 

occurred in 40 months (Tinanoff and Douglass 2001).  
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Management of a non-cavitated lesion 

Non-invasive and micro-invasive strategies have been developed to further contribute to 

reducing the incidence and rate of progression of early lesions. The aim of non-invasive 

strategies is to modify the micro-environment, shifting the dynamic process toward 

remineralisation (Peters 2010). Micro-invasive strategies predominantly act by sealing 

the lesion, depriving the bacteria within of fermentable carbohydrates required for acid 

production (Lasfargues et al. 2013). In a review by Dorri et al. (2015), it was suggested 

that micro-invasive treatment strategies are associated with a greater likelihood of 

reducing proximal caries progression when compared with non-invasive alternatives. 

Micro-invasive strategies can often be provided in a single visit, while non-invasive 

strategies often require multiple appointments or rely on patient adherence for success. 

Both will be discussed below.  

Non-invasive management 

Fluoride 

Fluoride plays a critical role in remineralisation. It enhances the re-uptake of ions into a 

demineralised surface allowing the prevention, reversal or slowing of early lesion 

progression. In addition to this, the formation of fluorohydroxyapatite then provides 

greater resistance to subsequent mineral loss due to its lower critical pH (Tyas et al. 2000; 

Mount 2003; Peters 2010). 

 

There is overwhelming evidence to support a lower incidence and decreased rate of caries 

progression associated with an individual’s fluoride exposure (Pitts 1983; Tan et al. 2002; 

Arrow 2007) either by residence in a community with fluoridated water (Maupome et al. 

2001) or associated with the use of fluoride toothpaste, fluoride solution or fluoride 

varnish (Vanderas and Skamnakis 2003; Tellez et al. 2013). The topical application of 

fluoride varnish to primary teeth was associated with reduced progression of approximal 

lesions in 3-6 year-old children (Peyron et al. 1992). When applied to the non-cavitated 

occlusal surfaces of a group of 3-5 year-old children, twice the number of surfaces 

became inactive when compared to a control group (Autio-Gold and Courts 2001).  
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While alternative topical therapies including xylitol, chlorhexidine and calcium-based 

products have been recommended to reduce caries progression, they are currently 

supported only as adjuncts to fluoride interventions. Fluoride interventions are reported 

to have the most consistent benefit in reducing the progression of early lesions (Peters 

2010; Tellez et al. 2013).  

Dietary counselling 

As the reduction in pH required for demineralisation results from bacterial processing of 

fermentable carbohydrates, limiting the intake of such carbohydrates has been supported 

as a non-invasive strategy to moderate lesion activity (Mount 2003). Traditional 

recommendations focused on a threshold theory for sugar consumption and caries 

development (van Loveren and Duggal 2001). Contemporary guidelines however focus 

predominantly on reducing the frequency with which sugar is consumed (American 

Academy of Pediatric Dentistry 2016). It is also recognised that the cariogenic potential 

of a diet is moderated by fluoride exposure and oral hygiene (van Loveren and Duggal 

2001). In 2004, van Loveren and Duggal examined the dietary recommendations made 

by experts in preventive dentistry. They reported a lack of agreement within the group 

across several statements pertaining to caries and dietary choices. In addition, there is 

limited evidence that dietary counselling provided in a conventional dental setting leads 

to behaviour changes associated with sugar consumption (Harris et al. 2012). 

Oral hygiene 

The frequent removal of plaque from areas of stagnation prevents its maturation and 

reduces its cariogenic potential (Peters 2010). Tooth-brushing, when combined with 

fluoridated toothpaste allows both plaque control and fluoride delivery. While there is no 

evidence per se regarding the effectiveness of tooth-brushing, less frequent brushing was 

associated with progression of occlusal caries in primary teeth (Warren et al. 2006). It is 

a well-established recommendation that brushing with fluoride toothpaste is undertaken 

twice daily (New Zealand Guidelines Group 2009; Peters 2010). 

 

The effectiveness of plaque removal in reducing proximal lesion progression remains 

uncertain, with 71% of lesions in first primary molars progressing over 2.5 years where 

flossing was prescribed as the primary management technique. These lesions formed the 
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control arm for a resin-infiltration intervention which was attributed to a significantly 

lower rate of progression (Martignon et al. 2010b). Reduced effectiveness may reflect a 

lack of adherence (Dorri et al. 2015), with only 18% of young adults undertaking regular 

interproximal cleaning (Martignon et al. 2010a).  

Micro-invasive management 

Sealing 

Developed in 1971, pit and fissure sealants have contributed significantly to the 

prevention of caries in susceptible occlusal surfaces. They are now also recognised as a 

micro-invasive strategy that significantly reduces bacterial counts within a lesion (Oong 

et al. 2008) by creating a superficial barrier that prevents access to nutrients (Lasfargues 

et al. 2013). There is considerable support for the effectiveness of sealing non-cavitated 

occlusal lesions (Bader and Shugars 2006; Borges et al. 2010; Simonsen and Neal 2011) 

with the probability of progression reduced by greater than 70% for a sealed lesion 

(Griffin et al. 2008). A sealant may remain effective even if it is only partially retained. 

Additionally, if the sealant is lost, the occlusal surface may not be at a greater caries risk 

than a previously un-sealed surface (Schwendicke et al. 2015). 

 

The sealing of proximal caries has also been examined, with a recent systematic review 

concluding that the technique contributed a lower risk of lesion progression in permanent 

and primary teeth (Ammari et al. 2014). This finding was irrespective of the variety of 

materials used. Due to an increasing risk of cavitation with increasing lesion depth, 

proximal sealing is not recommended for lesions that extend beyond the outer third of 

dentine. 

Resin infiltration 

Resin infiltration describes a technique by which low viscosity resin perfuses the surface 

of non-cavitated, proximal or smooth surface lesions. Resin infiltration forms a seal 

within the lesion (as opposed to the superficial barrier seen in sealing) which in the same 

manner, deprives bacteria of nutrients. In addition, resin infiltration also provides 

physical stabilisation of the lesion (Lasfargues et al. 2013). 
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There is growing support for resin infiltration as an effective technique in reducing 

proximal lesion progression in children and young adults (Tellez et al. 2013; Ammari et 

al. 2014; Domejean et al. 2015a). Recent studies have reported that when provided in 

combination with topical fluoride, progression of proximal lesions in primary molars was 

reduced when compared to fluoride varnish alone (Foster Page et al. 2017; Bagher et al. 

2018).  

 

However, it should be noted that long-term results on the resistance, durability and colour 

stability of lesions treated with resin infiltration are lacking. Also, while this technique 

is appropriate for use in permanent and primary teeth (Lasfargues et al. 2013), the 

technical difficulty of this treatment likely contributed to the greater discomfort reported 

by children aged 3 to 10 years when compared to other traditional non-invasive 

management strategies (Mattos-Silveira et al. 2015).  
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Management of a cavitated lesion 

When the low risk of caries progression and the evidence base for non and micro-invasive 

strategies are considered, there is overwhelming support for restricting operative 

intervention only to those lesions presenting with cavitation (Ricketts et al. 2013; Innes 

and Schwendicke 2017). Cavitation indicates the irreversible clinical endpoint of 

continued mineral loss and requires a surgical approach to restore form, function and 

plaque control (Tyas et al. 2000). Minimal intervention principles remain applicable at 

this stage of the caries continuum, with the recommendation for conservative preparation 

techniques and appropriate material selection (Tyas et al. 2000; Ricketts et al. 2013). 

Proximal lesion management  

The development of adhesive materials has contributed to greater conservation of tooth 

structure when preparing proximal cavities. With the extended preparations seen in 

traditional class II cavities not required for retention of these materials (Tveit et al. 1999), 

alternative techniques dictated “solely by the extent of the lesion” were developed 

(Mount 2003). One such design was the tunnel preparation, first introduced in 1984 (Hunt 

1984). This design recognised and aimed to maintain the strength provided by the 

marginal ridge by accessing the proximal lesion through a non-load bearing area of the 

occlusal surface. This technique was indicated for lesions no deeper than the outer third 

of dentine and more than 2.5 mm below the marginal ridge, recognizing that if used to 

restore a more superficial lesion, the ridge would be undermined. It was recommended 

that such preparations were restored with glass ionomer cement (GIC) (Mount 2003). 

However the use of composite has also been described, both in isolation (Freitas et al. 

1994) and in combination with GIC to restore the occlusal aspect (Ratledge et al. 2002; 

Chu et al. 2013). 

 

Where a lesion was less than 2.5 mm below the marginal ridge, a slot preparation was 

described. This was either a ‘saucer-shaped’ (a rounded form, originally described by 

Nordbo et al. (1993)) or a ‘box-shaped’ (angled form) preparation, with the objective of 

maximal tissue conservation and retention of proximal contacts where possible. Resin 

was recommended for such preparations although glass ionomer cement was considered 

if the occlusal load was low (Tyas et al. 2000).  
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Table 1 demonstrates preparation techniques selected for proximal lesion management 

in previous studies. It demonstrates the variability in the adoption of more minimally 

invasive preparations. Interestingly, a large proportion of practitioners in more recent 

studies selected to use traditional and less conservative techniques. The use of a tunnel 

preparation was greatest in the work of Tveit et al. (1999), and in-keeping with 

recommendations, was used by the majority of practitioners who opted to restore a 

radiolucency in the outer third of dentine. It was a less frequent choice for proximal 

lesions associated with a radiolucency in the middle third of dentine.  

 

Table 1. Preparation techniques selected for proximal lesion management in previous studies 
(adapted from Rechmann et al. 2016) 

 Class II 
preparation 

Tunnel 
preparation 

Saucer 
preparation 

Tveit et al. (1999) 
Dentists (Norway) 

28.3% 47.4% 24.3% 

Domejean-Orliaguet et al. (2004) 
Dentists (France) 

12% 33.3% 54.7% 

Baraba et al. (2010) 
Dentists (Croatia) 

32% 46% 22% 

Vidnes-Kopperud et al. (2011) 
Dentists (Norway) 

27.8% 3.8% 68.4% 

Khalaf et al. (2014) 
Dentists (Kuwait) 

49.2% 24.9% 25.9% 

Rechmann et al. (2016) 
Dentists, specialists (USA) 

54.1% 23.5% 22.4% 
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Occlusal lesion management 

Traditional approaches to occlusal lesion management included “extension for 

prevention” with an occlusal preparation extended to the whole fissure system to prevent 

caries development (Black 1891). This is now discouraged (Hamama et al. 2015). Table 

2 demonstrates the selection of occlusal preparation techniques in previous studies. There 

appears to be no temporal trend toward the reduced selection of “extension for prevention” 

techniques, with the most recent study reporting extension of an occlusal preparation by 

31.5% of practitioners (Rechmann et al. 2016).  

 

Interestingly, when comparing preparation techniques within the same study, a 

conservative approach was selected by the majority when restoring an occlusal lesion, 

but a traditional approach when restoring a proximal surface (Khalaf et al. 2014). 

 
Table 2. Preparation techniques selected for occlusal lesion management in previous studies 
(adapted from Rechmann et al. 2016) 

 Limited to carious 
tissue 

Extended to whole 
fissure 

Espelid et al. (2001) 
Dentists (Denmark) 
Dentists (Sweden) 
Dentists (Norway)  

 
90.3% 
76.2% 
68.3% 

 
9.7% 
23.8% 
31.7% 

Domejean-Orliaguet et al. (2004) 
Dentists (France) 

61.2% 36% 

Khalaf et al. (2014) 
Dentists (Kuwait) 

78.9% 21.1% 

Domejean et al. (2015b) 
Dentists (France) 

67.8% 30% 

Rechmann et al. (2016) 
Dentists, specialists (USA) 

64.6% 31.5% 
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Material selection 

The development of materials has presented a wide selection for clinicians providing 

restorative care. Consideration of the attributes of each material within the context of the 

lesion and patient is required to select the most suitable option, with the recognition that 

no material can be regarded as a permanent solution (Tyas et al. 2000).  

 

In the management of primary teeth, it is important to consider the development of the 

child and time expected until exfoliation (American Academy of Pediatric Dentistry 

2014). While this might be short for older children, primary molars are exfoliated as 

many as nine years after eruption. A common failing of the literature pertaining to 

material performance is a short follow-up time.  Extrapolation of data is therefore 

difficult when considering restorative care in younger children, who have extended time 

periods until exfoliation occurs (Toh and Messer 2007).  

Amalgam  

While the preparation required for the retention of amalgam may be less conservative, 

the material is associated with high success rates in the management of occlusal and 

proximal lesions in primary and permanent teeth (American Academy of Pediatric 

Dentistry 2017). However, it is now used by a decreasing proportion of practitioners. 

This is likely to reflect the increasing demands for aesthetic solutions by patients and the 

development of legislation that restricts or has banned the use of amalgam in many 

countries, predominantly on environmental grounds (Mejàre et al. 1999; Espelid et al. 

2001; Vidnes-Kopperud et al. 2011). Several countries that have phased down the use of 

amalgam did so by initially restricting its use in specific groups, namely children and 

pregnant women. Indeed, recent legislation in Europe states that “amalgam shall not be 

used for dental treatment of deciduous teeth, of children under 15 years and of pregnant 

or breastfeeding women” (European Parliament and of the Council 2017). The impact of 

this legislation requires substitute materials to be considered, ideally those with similarly 

high success rates to those previously afforded by amalgam (Qvist et al. 2010).  
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Composite  

Several of the issues related to the use of amalgam can be addressed with composite resin. 

While considered to be a technique-sensitive material with moisture control required 

during placement, it shows high rates of success after 10 years, comparable to that of 

amalgam (Heintze and Rousson 2012; Opdam et al. 2014). There is strong evidence for 

composite use in the management of occlusal lesions in primary teeth and support for 

medium-term success in proximal lesions. Composite restorations show significantly 

greater success rates than glass ionomer cements (Toh and Messer 2007). It is important 

to note however, that composite presents a greater risk of failure when used in patients 

at increased caries-risk (Opdam et al. 2014) and is associated with a greater risk of 

secondary caries when compared with amalgam (American Academy of Pediatric 

Dentistry 2017). 

Compomer 

While many properties of compomer make it a suitable material for use in the primary 

dentition (American Academy of Pediatric Dentistry 2017), there were no significant 

differences reported in its success when compared to composite restorations in proximal 

lesion management (Toh and Messer 2007). Compomer restorations demonstrated a 

superior performance to conventional glass ionomer cement over several clinical 

parameters when used in class II restorations in primary molars (Welbury et al. 2000; 

Qvist et al. 2010). It is however associated with a greater incidence of ‘chipping’ and 

decreased longevity when compared with composite and amalgam in the restoration of 

posterior permanent teeth (Heintze and Rousson 2012).  

Glass Ionomer Cement (GIC) 

GIC is available in conventional and resin-modified forms and presents many favourable 

properties for use in paediatric patients (Mount 2003; American Academy of Pediatric 

Dentistry 2017). While its role in certain techniques (such as the Atraumatic Restorative 

Technique, ART) is supported, the physical limitations of conventional GIC are well-

documented. If used in low stress areas supported by surrounding tissue, such as small 

occlusal lesions, their performance may be satisfactory. However, when used in areas of 

considerable loading, such as rebuilding the marginal ridge, GIC is prone to bulk fracture 
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(Tyas et al. 2000; Mount 2003; Toh and Messer 2007) and are reported to demonstrate 

failure rates between 6 and 60% after one year (Chadwick and Evans 2007). This, in 

combination with poor marginal integrity, prevents the recommendation for use in 

proximal lesion management in primary molars, even in individuals with increased caries 

risk (Chadwick and Evans 2007; American Academy of Pediatric Dentistry 2017).  

 

Resin-modified GIC (RMGIC) provides superior physical properties to conventional 

forms, namely a higher fracture resistance in combination with higher flexural and tensile 

strengths (Toh and Messer 2007). These properties are reflected in lower failure rates 

reported when compared to those of conventional GIC (Toh and Messer 2007). GICs use 

is supported in the restoration of small to moderate proximal lesions in primary molars, 

namely in the management of teeth close to exfoliation (Scott and Mahoney 2003) or of 

patients at increased caries risk (Chadwick and Evans 2007; American Academy of 

Pediatric Dentistry 2017). 

 

Despite these clinical limitations, GIC materials are a popular material choice with 

clinicians, with the majority of general dental practitioners and dental therapists in 

Victoria (Australia) selecting these materials to restore primary molars (Tran and Messer 

2003). It should be noted that for these groups of clinicians, higher rates of failure were 

reported, with lower failure rates often reflecting single specialist operators and 

restorations performed under optimal working conditions (Chadwick and Evans 2007). 

 

For proximal lesions in permanent teeth, conventional GIC has been associated with 

failure rates that are unacceptable, irrespective of lesion size. While RMGIC may present 

benefits in the context of fluoride release and remineralisation, there is a lack of evidence 

to support its long term success (American Academy of Pediatric Dentistry 2017).  

Stainless Steel Crowns 

The conventional or Hall technique placement of a stainless steel crown on a primary 

molar is associated with a reduced risk of failure (Innes et al. 2015; American Academy 

of Pediatric Dentistry 2017) when compared with composite resin after one year 

(Santamaria et al. 2014). and when compared with standard restorative options used by 

GDPs in Scotland after 48 months (Innes et al. 2011). Their use in permanent molar teeth 
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is often limited to cases of developmental defects in enamel or large carious lesions 

(American Academy of Pediatric Dentistry 2017). 

 

Table 3 and 4 demonstrate the restorative materials selected in previous studies for the 

management of proximal and occlusal lesions respectively. The sandwich technique 

describes a restoration with a base of GIC and composite laminate, addressing the 

limitations and combining the attributes of both materials (Tyas et al. 2000; Mount 2003).  
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Table 3. Restorative materials selected for proximal lesion management in previous studies (adapted from Rechmann et al. 2016) 

 Tooth-coloured restorations  

 Amalgam Composite Conv. GIC RMGIC Sandwich Other 

Tveit et al. (1999) 
Dentists (Norway) 

15.5% 15.8% 22.3% 7.4% 22.4% 3% 

Domejean-Orliaguet et al. 
(2004) 

Dentists (France)  
20.5% 76.1% 3.4% 

Baraba et al. (2010) 
Dentists (Croatia) 

4% 66% 4% 9% 17%  

Vidnes-Kopperud et al. 
(2011) 

Dentists (Norway) 
Banned 94.9% 1.1% 0.5% 1.8% 1.1% 

Khalaf et al. (2014) 
Dentists (Kuwait) 

11.4% 61.1% 7% 7.6% 13% - 

Rechmann et al. (2016) 
Dentists, specialists (USA)  

6.4% 92.6% 1.0% 
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Table 4. Restorative materials selected for occlusal lesion management in previous studies (adapted from Rechmann et al. 2016) 

 Tooth-coloured restorations  

 Amalgam Composite Conv. GIC RMGIC Sandwich Other 

Espelid et al. (2001) 
Dentists (Norway)  
Dentists (Sweden)  
Dentists (Denmark)  

 
19.9% 
2.9% 
52.4% 

 
39.1% 
71.5% 
29.2% 

 
10.5% 
5.6% 
1.2% 

 
11.9% 
5.8% 
1.2% 

 
16.1% 
12.6% 
14.3% 

 
2.7% 
1.6% 
1.8% 

Domejean-Orliaguet et al. 
(2004) 

Dentists (France) 
17.1% 79.9% 3% 

Domejean-Orliaguet et al. 
(2009) 

Dentists (France) 
49% 40% 12% 

Domejean et al. (2015b) 
Dentists (France) 

7.3% 92.6% 0.1% 

Khalaf et al. (2014) 
Dentists (Kuwait)  

9.7% 68.6% 7% 7.6% 5.4% 1.6% 

Rechmann et al. (2016) 
Dentists, specialists (USA)  

4.7% 94.6% 0.7% 
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The gap between evidence and practice  

Despite the sound evidence base for contemporary management strategies and the 

development of frameworks to educate and guide practitioners, the translation of minimal 

intervention principles into clinical practice has been limited (Schwendicke et al. 2015). 

The provision of non-invasive treatments is reported to be rare (Domejean-Orliaguet et 

al. 2009). When provided, they are predominantly so for the earliest of lesions with 95% 

of Victorian dentists employing such strategies for a lesion in the outer half of enamel. 

However only 55% would recommend the same for a lesion at the enamel-dentine border 

and only 6% when the lesion had just entered dentine (Tan et al. 2002). Therapeutic 

sealants were not placed by a significant proportion of dentists as they feared sealing 

incipient caries. Only 22% believed they had a role in reducing the progression of non-

cavitated lesions (Schwendicke et al. 2015).  

Restorative treatment thresholds 

In addition to the limited provision of non-invasive and micro-invasive treatments, the 

gap between evidence and practice is highlighted by examining restorative treatment 

thresholds – the stage of progression of a carious lesion at which a practitioner would 

intervene operatively (Nuttall et al. 1993). Literature on restorative treatment thresholds 

from the last 30 years was reviewed by Innes and Schwendicke (2017) with the objective 

of understanding what the thresholds are, how they are influenced and how they differed 

between countries, patient groups and over time. The majority of studies were in the 

context of adults and permanent teeth (predominantly proximal lesions) and the 

thresholds held by general dental practitioners, with only one study also examining dental 

therapists. A large number of countries were represented. The review concluded that the 

translation of minimal intervention principles in the context of restorative treatment 

thresholds is also poor with 48% of dentists/therapists restoring proximal lesions 

extending up to the enamel-dentine border. In the management of occlusal lesions, 12% 

would restore lesions that did not involve dentine (Innes and Schwendicke 2017). 

 

The most commonly used instrument to investigate thresholds has been a questionnaire, 

using a scale of proximal (Tveit et al. 1999) and occlusal lesions (Espelid et al. 2001). 
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The proximal staging used in the original questionnaire was from A to F and was defined 

by radiolucency depth: not more than half enamel depth (A); between outer half and outer 

two thirds enamel (B); to dentine-enamel border (C); in outer third of dentine (D); not 

more than two thirds of dentine depth (E) and inner two thirds of dentine (F) (Tveit et al. 

1999). The occlusal staging was defined by clinical presentation of the lesion and 

associated radiolucency depth: white or discoloured in enamel, no cavitation clinically, 

no radiographic signs of caries (Grade 1); small cavitation clinically, no radiographic 

evidence of caries (Grade 2); moderately sized cavity and/or radiolucency in the outer 

third of dentine (Grade 3); large cavity and/or radiolucency in the middle third of dentin 

(Grade 4); extensive cavity and/or radiolucency in the inner third of dentine (Grade 5) 

(Espelid et al. 2001). The staging and lesion descriptions have been adapted from the 

original questionnaires over time.  

 

The results of previous research based on these questionnaires is presented in Table 5 

and 6 for the management of proximal and occlusal lesions, respectively. Other studies 

investigating restorative treatment thresholds but using non-compatible methodology 

have not been presented (Nuttall and Pitts 1990; Kay et al. 1992; el-Mowafy and Lewis 

1994; Kay and Locker 1996). Notable findings include the variability within and across 

countries and the significant proportion of practitioners selecting restorative thresholds 

for early lesions – those identified by Innes and Schwendicke (2017) as within enamel 

or extending to the enamel-dentine border - demonstrating a subsequent area in which 

the translation of minimal intervention principles into clinical practice has failed. While 

some studies do report an improvement in the adoption of conservative practices with 

time (Tveit et al. 1999; Vidnes-Kopperud et al. 2011; Domejean et al. 2015b), there was 

no temporal trend reported in the systematic review and meta-analysis of all literature 

pertaining to restorative treatment thresholds in the last 30 years (Innes and Schwendicke 

2017). 
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Table 5. Restorative treatment thresholds selected for proximal lesion management in previous studies (adapted from Rechmann et al. 2016) 

SS – sample size, RR – response rate, *EDB – enamel dentine border 

 

 Threshold in Enamel Threshold in Dentine 

 SS RR Outer half 
of enamel 

Inner half 
of enamel *EDB Outer 1/3 

dentine 
Middle 1/3 

dentine 
Inner 1/3 
dentine 

Riordan et al. (1991) 
Australia (Dentists) 
Australia (Dental Therapists) 

 
45 
207 

 
95.1% 
84% 

 
2% 
1% 

 
9% 
12% 

 
29% 
40% 

 
40% 

37.2% 

 
11% 
7.2% 

 
9% 

2.4% 
el-Mowafy and Lewis (1994) 

Dentists (Canada) 2450 52.1% 1% 27% 67% 5% - - 

Mejàre et al. (1999) 
Dentists (Sweden) 

923 70.5% - 1% 4% 42% 52% 1% 

Tveit et al. (1999) 
Dentists (Norway) 

640 84.4% 4% - 15% 62% 19% 1% 

Domejean-Orliaguet et al. (2004) 
Dentists (France) 

2000 39.1% 20% 36% 32% 11% 1% - 

Heaven et al. (2013) 
Dentists (USA) 

901 63.0% 2% 42% 54% 3% 1% - 

Khalaf et al. (2014) 
Dentists (Kuwait) 

200 92.5% 2% 8% 7% 40% 19% 24% 

Rechmann et al. (2016) 
Dentists, specialists (USA) 

16, 960 11.3% 3% 15% 43% 33% 4% 2% 
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Table 6. Restorative treatment thresholds selected for occlusal lesion management in previous studies (adapted from Rechmann et al. 2016) 

 
  Threshold in Enamel Threshold in Dentine 

 SS RR Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 

Mejàre et al. (1999) 
Dentists (Sweden)  

923 70.5% - 6.0% 67% 27% - 

Espelid et al. (2001) 
Dentists (Norway) 
Dentists (Sweden) 
Dentists (Denmark) 

 
759 
923 
173 

 
84.4% 
10.5% 
100% 

 
0.5% 

- 
- 

 
17.3% 
5.9% 
4.6% 

 
70.2% 
67% 

69.9% 

 
11.5% 
26.7% 
24.3% 

 
0.5% 
0.3% 
1.2% 

Domejean-Orliaguet et al. (2004) 
Dentists (France) 2000 39.1% 2.0% 47% 47% 3.0% - 

Heaven et al. (2013) 
Dentists (USA) 901 63% 1.0% 9.0% 34% 33% 2.0% 

Khalaf et al. (2014) 
Dentists (Kuwait) 200 92.5% - 4.0% 28% 43% 24% 

Domejean et al. (2015b) 
Dentists (France) 

2000 41.9% 2.0% 37% 55% 6.0% - 

Rechmann et al. (2016) 
Dentists, specialists (USA) 

16, 960 10.9% 2.0% 39% 50% 8.0% 2.0% 

SS – sample size, RR – response rate 
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Practitioner factors associated with restorative thresholds 

The provision of dental care is not solely based on pathophysiology, with many factors 

contributing to the variation seen in restorative treatment decisions. Firstly, variation is 

reported in the use of diagnostic tools to assess lesions, with GDPs in France still using 

probing in a large proportion of their treatment decisions and only 1 in 5 using 

radiographs (Domejean-Orliaguet et al. 2009). Another contributing factor is the wide 

sensitivity and specificity in the accuracy of visual and radiographic tools (Bader and 

Shugars 2006; Heaven et al. 2013) with the subjective interpretation of radiographic 

depth contributing to 50% of variability in dentists’ treatment decisions (Lewis et al. 

1996). However, the predominant reason for variation is based on the different criteria 

each practitioner holds for operative intervention (Tveit et al. 1999). While there was a 

correlation in treatment philosophies between surfaces, with those restoring less 

advanced proximal lesions also restoring less advanced occlusal lesions (Mejàre et al. 

1999; Espelid et al. 2001; Heaven et al. 2013), lack of agreement in treatment planning 

between practitioners is common (Heaven et al. 2013). The following sections will 

discuss the association between restorative treatment thresholds and a number of 

practitioner and patient factors. 

Age of practitioner 

Practitioner age is likely to reflect the caries management philosophy under which that 

practitioner has trained, with older practitioners receiving education in more traditional 

and younger practitioners in more contemporary approaches. This association has been 

demonstrated with younger dentists more likely to postpone treatment until a more 

advanced lesion progression (Mejàre et al. 1999; Tveit et al. 1999; Espelid et al. 2001), 

and older dentists in Ontario more likely to restore occlusal lesions without cavitation 

(el-Mowafy and Lewis 1994). Similar findings are reported when examining years of 

clinical experience, with recent graduates significantly more likely to provide operative 

intervention at an increased depth (Khalaf et al. 2014; Rechmann et al. 2016). Of those 

practitioners who opted to restore an occlusal lesion in enamel, 80% had greater than 20 

years of experience (Domejean et al. 2015b) This association was not demonstrated in 

all studies (Tan et al. 2002) and contradictory associations were found by el-Mowafy and 
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Lewis (1994) who reported a tendency for younger dentists to restore lesions contained 

within enamel more frequently.  

Practice type 

The association between practice characteristics and restorative treatment thresholds has 

been examined. While a more conservative approach for proximal lesion management 

was commonly selected by practitioners within the public system (Mejàre et al. 1999; 

Tveit et al. 1999), it was reported that private practitioners would wait for a more 

advanced occlusal lesion progression when compared to dentists in the Public Dental 

Health Service in Norway (Espelid et al. 2001). No difference in occlusal lesion 

management by practice type was reported by Mejàre et al. (1999). Dentists in larger 

practices were less likely to intervene for lesions within enamel in a network of 

practitioners from the United States of America and Scandinavian countries (Gordan et 

al. 2009). This finding was considered to reflect a tendency for larger practices to employ 

a consistent caries assessment and management protocol or a difference in remuneration 

systems, with those in larger practices more likely to receive a salary. It was reasoned 

that a salary would reduce any financial incentivisation associated with a greater number 

of procedures or those incurring higher fees.  

Practitioner gender 

An association between practitioner gender and caries management has been reported 

(el-Mowafy and Lewis 1994; Tan et al. 2002; Riley et al. 2011; Khalaf et al. 2014) with 

females restoring proximal lesions at a later stage and providing non-invasive therapies 

at earlier stages (Tan et al. 2002; Riley et al. 2011). As differences were only reported in 

the context of proximal lesion management and some authors reported no differences 

based on gender (Rechmann et al. 2016), it would appear gender does not influence all 

aspects of care.  

Location of practice 

There are marked international differences in restorative treatment thresholds (Innes and 

Schwendicke 2017). This may be associated with different guidelines pertaining to 

location. An example of this was demonstrated in Norway, where a change in criteria for 
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the placement of restorations was introduced into the Public Dental Service during the 

1980s and resulted in a considerable reduction in the number of restored surfaces 

(Rechmann et al. 2016). In New Zealand, a change in the restorative criteria within the 

School Dental Service resulted in a 64% reduction in the number of restorations placed 

by School Dental Nurses between 1976 and 1981 (Moffat et al. 2017). International 

differences may also reflect professional norms within a country such as the greater 

preventive approach demonstrated by Scandinavian practitioners (Riley et al. 2011; Innes 

and Schwendicke 2017). However within Scandinavian countries (Espelid et al. 2001), 

and indeed within metropolitan regions within Sweden (Mejàre et al. 1999), variations 

remained. Another location-dependent influence may be the funding model, such as in 

France where there is reimbursement only for restorative care. Such funding models may 

incentivise operative intervention (Domejean-Orliaguet et al. 2009). 

Other practitioner factors  

Other factors associated with restorative treatment decisions include the training 

institution attended and participation in continuing education (Khalaf et al. 2014). Only 

a small proportion of practitioners in one study attended such education (Domejean-

Orliaguet et al. 2009). The effect of type of dental professional has also been reported, 

with more conservative thresholds reported by dentists in Western Australia when 

compared with dental therapists (Riordan et al. 1991) and of paediatric dentists when 

compared with dentists in the USA (Rechmann et al. 2016).  

Patient factors associated with treatment thresholds 

Age of the patient 

The majority of research on restorative treatment thresholds is in the context of care for 

older adolescent or adult patients (Innes and Schwendicke 2017). Those who have 

examined the influence of patient age report a lower restorative threshold for a permanent 

tooth in a younger patient (12-year-old) than in a 30-year-old (Nuttall and Pitts 1990; el-

Mowafy and Lewis 1994) or a 55-year-old patient (el-Mowafy and Lewis 1994).  
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Caries risk  

While many of the questionnaires used to evaluate restorative thresholds have presented 

a low caries risk patient (Mejàre et al. 1999; Tveit et al. 1999; Khalaf et al. 2014), the 

influence of caries risk on restorative treatment thresholds has been investigated (Gordan 

et al. 2009; Heaven et al. 2013; Rechmann et al. 2016). Caries risk assessment is a crucial 

component of conservative management philosophies with the process allowing 

personalised, targeted management plans to be formed. It has been reported that 69% of 

practitioners used caries risk assessment during their routine treatment planning, but only 

18% used a standardised risk assessment model to guide this (Gordan et al. 2009).  

 

When presented with a high-caries risk patient, a larger proportion of practitioners 

recommended a lower restorative treatment threshold than for a low-caries risk patient 

(Domejean-Orliaguet et al. 2009; Gordan et al. 2009; Heaven et al. 2013). The systematic 

review by Innes and Schwendicke (2017) reported a 1.98 times greater likelihood of 

operative intervention in the management of proximal lesions in high caries-risk groups. 

This increased to 2.46 times in the management of occlusal lesions. In addition to 

restorative thresholds, a practitioner’s choice of cavity design was influenced by oral 

hygiene, and the materials selected were significantly associated with dental attendance 

and oral status (Domejean-Orliaguet et al. 2009). 

 

As discussed previously, progression rates may be more rapid in individuals at greater 

caries risk. However, the suggestion that the goal of treatment planning is to adjust the 

threshold at which restorative treatment is planned (Heaven et al. 2013) has been 

questioned, with a lack of consideration for non-invasive strategies for this group of 

patients risking their further disadvantage (Domejean-Orliaguet et al. 2009). Further 

research is required to address these concepts (Innes and Schwendicke 2017). 

Remuneration models 

In France, Domejean-Orliaguet et al. (2009) reported that the stage at which a restoration 

was undertaken and the cavity design and materials used were significantly related to a 

patient’s health insurance. It was noted that the remuneration system in France 

discouraged prevention and often governed the provision of more conservative 
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management to socially advantaged patients, raising questions in regard to equity in the 

delivery of care.  

 

This was further supported by the report on the gap between evidence and practice 

presented by Schwendicke et al. (2015) who claimed that remuneration can “distort the 

relationship between clinical needs, individual demands and the treatment provided”. It 

has been proposed that the lack of incentivisation for preventive strategies may be one of 

the issues preventing their implementation (Pitts et al. 2009) and that if they were 

incentivised, a shift in clinical practice may be seen (Rechmann et al. 2016). 
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Oral Health of Children and Adolescents in NZ 

To understand restorative treatment decisions in the management of dental caries 

affecting children and adolescents in New Zealand (NZ), it is important to appreciate 

their caries experience, the practitioners who provide this population with care and the 

funding and service models under which they practice.  

Dental Caries affecting Children  

National prevalence and severity data are reported annually by the NZ Ministry of Health 

(MOH) for two groups: 5-year-old and year-8 (12-13-year-old) children. Prevalence is 

reported by the percentage (%) in each group who are caries free and severity by the 

mean number of decayed, missing and filled primary (dmft) and permanent (DMFT) 

teeth. These age-groups correspond to the entry into and exit from primary school 

education. The most recent data available is that for 2016, which reports 59.63% of 5-

year-old children to be caries-free and the mean dmft to be 1.8. For year-8 children, 62.67% 

were caries free and the mean DMFT was 0.87 (Ministry of Health 2017a). 

Improvements in both prevalence and severity measures can be identified when 

comparing these data to that reported 10 years previously (Ministry of Health 2017a). 

Such national improvements are in agreement with those reported for 12-13 year-old 

children in the most recent NZOHS (Ministry of Health 2010).  

 

Despite these improvements, there have been significant increases in the demand for 

management of dental caries under general anaesthesia (Whyman et al. 2014; Hunt 2017). 

Increased admission rates for treatment under general anaesthesia are greatest for 3-4 

year-old children with children under the age of 8 years forming the largest proportion 

of admissions (Whyman et al. 2014). These data suggest that the severity with which an 

increasing proportion of children experience dental caries may have increased. 

Dental Caries affecting Adolescents  

While the MOH reports on the caries experience of children and younger adolescents 

annually, it does not report on that of older adolescents in the same manner. In a 

secondary analysis of data collected in the NZOHS (Ministry of Health 2010) 15-17-
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year-old adolescents were reported to have a higher prevalence of caries and greater mean 

DMFT, when compared to 12-14-year-old adolescents (Fogarty 2017). These findings 

are supported by those of Foster Page and Thomson (2011) who reported a rise in caries 

prevalence in a cohort of Taranaki adolescents between the age of 13 and 16 years. In 

addition, the severity of dental caries increased in this group with the mean DMFT rising 

from 2.9 to 3.6 and the number of adolescents with a DMFT greater than 5 doubling 

(Foster Page and Thomson 2011; Foster Page and Thomson 2012). It would appear that 

the burden of dental caries is greater for older than younger adolescents. 

Inequality by Ethnicity  

Improvements in the prevalence and severity of dental caries presented in national data 

are encouraging. However, they tend to mask inequalities in the burden of disease 

experience. The incorporation of ethnicity in the data presented by the MOH highlights 

a greater prevalence and severity for Māori (and Pacific) children, with only 41.06% of 

5-year-old Māori children being caries free (59.63% nationally) and the mean dmft for 

this group at 2.9 (1.8 nationally). For year-8 Māori children, 52.16% are caries free (62.67% 

nationally) and the mean DMFT for this group is 1.3 (0.87 nationally) (Ministry of Health 

2017a). These same disparities were reported in the findings of the NZOHS (Ministry of 

Health 2010) and are supported by regional data, which report a persistent ethnic 

differential in the caries experience of 5-year-old children in Wellington over a six-year 

period (Thomson et al. 2002). 

 

Ethnic inequality in caries experience is also seen in older adolescents, with a 

significantly higher proportion of those who were Māori presenting with decayed surfaces 

following a 3-year period (Foster Page and Thomson 2011). Māori children are also over-

represented in the receipt of dental treatment under general anaesthesia. They constituted 

33% of patients treated in this manner over a 1-year period (Lingard et al. 2008). 

Admission rates were greatest for Māori and Pacific children over a 20-year period 

(Whyman et al. 2014). 
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Inequality by Socioeconomic Deprivation  

Another group that experiences inequality in the burden of dental caries are children and 

adolescents from low socioeconomic communities. The findings of the NZOHS 

(Ministry of Health 2010) reported that children residing in areas of greatest deprivation 

had more primary teeth missing as a result of dental caries than those residing in areas of 

least deprivation. This is supported by regional studies which report that the decay rate 

for 5-year-old children in Wellington from a low socio-economic background was 1.7 

times that of children from a high socio-economic background (Thomson et al. 2002). 

Admission rates for dental care under general anaesthesia are also greatest for those from 

the most deprived quintile, suggesting a further association between deprivation and 

severity (Whyman et al. 2014).  

Addressing Inequalities 

The inequalities in the dental caries experience for children and adolescents in NZ have 

been recognised and presented alongside suggestions for improvement (Public Health 

Advisory Committee 2003). Children and adolescents were one of the key groups 

prioritised in the vision for oral health in NZ – Good Oral Health for All for Life 

(Ministry of Health 2006) with the re-orientation of services for this group one of the key 

action areas.  
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Oral Health Care for Children and Adolescents in NZ 

Provision of oral care for children 

The School Dental Service  

The establishment of the School Dental Service (SDS), a publicly-funded model of care 

alongside the introduction of the School Dental Nurse (SDN) in 1921 was a significant 

event in the history of oral health care in NZ. This was developed in response to the high 

level of dental disease in our children at that time and a lack of manpower required to 

address this. The SDN is recognised internationally as the “progenitor of the paediatric 

oral health therapist” with the adoption of variants of the original model now established 

in many countries (Friedman 1972; Nash 2004).  

Dental Therapy (DT) 

The NZ SDN became known as Dental Therapist (DT) in 1988 (Tane 2009). The original 

model of the SDN has undergone significant changes over time. One such area has been 

in the training of DTs, with different qualifications required for practice over time and 

different institutions from which these qualifications were gained (Moffat et al. 2017). 

Therefore, those now registered as DTs represent variability in training, qualification and 

educational institutions attended (Moffat et al. 2009; Tane 2009). Further advances have 

included the development of a dual-scope programme, with graduates from the Auckland 

University of Technology (since 2008) and the University of Otago (since 2009) 

educated in both dental therapy (DT) and dental hygiene (DH). Originally, the graduates 

from these programmes were able to register in either DT or DH, or in both scopes of 

practice (Moffat et al. 2009; Tane 2009). However, from November 1stt 2017, the DC 

has introduced a scope of practice termed ‘Oral Health Therapy’ to reflect the dual-nature 

of the education received by these graduates. This introduction allows their registration 

under one scope but the practice of both DT and DH (Dental Council 2018e; 2018c).  

 

In contrast to the original SDN, who was restricted to employment within the SDS, the 

registration of DTs under the Health Practitioners Competency Assurance Act (HPCA) 

in 2003, has enabled them to practise independently in a variety of practice types. Where 
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dental therapists were previously supervised by a ‘principal dental officer’, their scope 

of practice now requires only a professional agreement (DT) or consultative professional 

relationship (OHT) with a dentist to be maintained. The scope of practice for DT and 

OHT does, however, remain limited for the provision of restorative procedures, to 

children and adolescents under the age of 18 years only (Moffat et al. 2017; Dental 

Council 2018a; 2018d).  

The Community Oral Health Service (COHS) 

The majority of routine dental care for NZ children (up to Year 8) remains publicly 

funded and provided by the COHS. The reorientation of the SDS to the COHS saw 

existing clinics replaced with a combination of mobile units and community-based clinics 

and a greater focus placed on prevention and the early detection of dental disease within 

a seamless service. The COHS predominantly employs DTs and OHTs to provide care, 

with variation in workforce and treatment philosophies between each of the District 

Health Boards (DHB) (Foote et al. 2014). 

 

For children and adolescents who require care beyond that able to be provided within the 

COHS, referrals to dentists in private practice can be made. Such referrals may continue 

to be publicly funded via a Combined Dental Agreement (CDA). For some patients,  

referral to a hospital dental department may be more suitable. These departments provide 

specialist oral health care services to patient groups unable to access dental care in the 

community. Examples of these patient groups may include those with certain medical 

conditions, intellectual disability or those requiring treatment under general anaesthesia  

(Ministry of Health 2015). 

Combined Dental Agreement   

The CDA is a contract between a dentist, DT or DH and a DHB to provide specified 

services for which there is no financial cost to the patient. There are two components of 

the CDA: Special Dental Services for Children and Adolescents and Oral Health Services 

for Adolescents. A contract holder may agree to provide one or both components of the 

CDA, and multiple practitioners may practise under the one agreement (Ministry of 

Health 2017b).  
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Special Dental Services for Children and Adolescents 

This component of the CDA caters for children and adolescents when they are not able 

to access their regular oral health provider or for treatment outside the scope of the COHS. 

A referral is required from the COHS for care under this component of the CDA. The 

remuneration system is fee-for-service as dictated by the agreement (Ministry of Health 

2017b).  

Provision of oral health care for adolescents  

Oral Health Services for Adolescents (OHSA) 

This component of the CDA applies to adolescents from school Year 8 (12-13 years-of-

age) to 18 years-of-age. It forms the service model for routine dental care for this age 

group. Originally introduced in 1947 as the General Dental Benefit (Tane 2009), the 

OHSA is a part capitation model with services purchased as a package that includes: 

“examination (including any special tests and radiographs indicated); prophylaxis with 

removal of supragingival calculus; advice on dental care and chairside education on oral 

health care; all necessary one surface restorations in posterior teeth (with the expectation 

that these involve dentine; fissure sealants where required; and other preventive 

treatments (such as the application of topical fluoride) where indicated” (Ministry of 

Health 2017b). While a consultation may only be claimed once annually, the provision 

of further consultation in alignment with the needs of the patient are stipulated in the 

agreement. Two-or-more surface restorations, restorations in anterior teeth, root canal 

treatment, extractions and after-hours consultations are covered by a set fee-for-service. 

The socio-economic differential in caries burden is reflected in the three payment bands 

for the OHSA, which are based on the decile of the school which the patient attends 

(Ministry of Health 2017b). 

Oral Health Services for High-Caries-Risk Adolescents  

For adolescents with a high level of dental caries, services may be funded on a fee-for-

service basis rather than by the standard capitation package. This requires application for 

prior approval to an approving dental officer (ADO). A patient with a high level of caries 

is one “shown to be in need of one surface fillings in 4 or more posterior teeth (molars 
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and premolars) in addition to any other treatment needed” (Ministry of Health 2017b). 

Once approved, the “fees for the capitated items within the consultation package are able 

to be separately charged as a fee-for-service”, allowing one surface fillings, periapical 

radiographs and fissure sealants to be claimed individually. There is no fee provided for 

a more frequent recall of these patients (Ministry of Health 2017b). 

Minimal intervention principles  

As previously discussed, remuneration can “distort the relationship between clinical 

needs, individual demands and the treatment provided” (Schwendicke et al. 2015). While 

the CDA states that “through capitation funding, a satisfactory level of remuneration is 

achieved from providing services to a group of patient with a mix of oral health needs” 

(Ministry of Health 2017b) there are several aspects of the agreement that may fail to 

incentivise the application of minimal intervention principles.  

 

The CDA fails to incentivise a more frequent recall of adolescents to monitor lesion 

activity or allow application of fluoride varnish to incipient lesions, even in those patients 

who are deemed high-risk (Ministry of Health 2017b).  

 

While the CDA encourages placement of fissure sealants and recognises their role in the 

prevention of occlusal caries, it may be viewed that their application is also not 

incentivised. Fissure sealant application is funded as a component of the standard 

capitation package with fee-for-service remuneration only granted for high caries risk 

treatment planning. The use of sealants for the management of proximal lesions (and 

presumably resin-infiltration) as micro-invasive treatment strategies are however not 

incentivised or even apparently recognised within the CDA with the agreement stating 

that “while it recognises the expanding evidence base and principles which underpin 

minimal intervention dentistry, certain techniques within this philosophy have not yet 

been incorporated in the agreement” (Ministry of Health 2017b).  

 

It is possible that restriction of fee-for-service funding for occlusal restorations only to 

adolescents who present with four or more teeth requiring treatment, may influence 

restorative decisions. The CDA may encourage delayed treatment of occlusal lesions (as 

there is no additional remuneration for any less than four) or early treatment (if 
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attempting to seek additional remuneration by increasing the number of lesions 

recommended for treatment). However, as the application for fee-for-service funding (as 

a component of high caries risk treatment planning) dictates that a lesion must at least 

involve dentine when considering restorative care, and each application requires the 

approval of an ADO, this may be moderated (Ministry of Health 2017b). 

 

When restorative care is provided, the clinician receives the same remuneration despite 

their material choice. This may influence restorative care with less technique sensitive 

materials selected, particularly for a restoration falling within the standard capitation 

package (Ministry of Health 2017b).  

 

Due to the funding system within the COHS, remuneration is unlikely to influence 

restorative management in the same manner. Children are primarily recalled annually but 

may be seen more frequently if indicated. It is unknown what proportion of children may 

be categorised as such.  
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Summary of the literature 

There is considerable evidence that the provision of operative care should be limited to 

the management of cavitated lesions. Conversely, this evidence supports the management 

of non-cavitated lesions by the provision of non-invasive and micro-invasive treatment 

strategies. While variability exists within and between groups, previous studies 

demonstrate a consistent gap in the translation of such to evidence into clinical practice, 

particularly in the selection of restorative treatment thresholds. Variability also exists in 

the preparation technique and restorative materials preferred by clinicians. The majority 

of studies pertaining to these areas have been in the context of adults and permanent teeth 

and the selections made by general dental practitioners. There is limited knowledge 

regarding these aspects of restorative treatment in the management of primary teeth or in 

the management of children and adolescents.  

 

Oral health care for children and adolescents in NZ is provided by a variety of oral health 

practitioners. This is predominantly provided within publicly funded service models via 

the COHS for children 0-13 years and by private dentists for adolescents (13-18 years). 

While the prevalence and severity of dental caries has improved with time, there are 

groups which continue to experience inequitable burden. A number of factors that are 

reported to associated with restorative treatment decisions in previous studies, may 

impact the management of dental caries affecting children and adolescents in NZ.  
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Aims  

1. To examine restorative treatment decisions made by NZ Oral Health Practitioners 

in their management of proximal and occlusal lesions affecting children and 

adolescents. 

 

2. To investigate what demographic characteristics are associated with restorative 

treatment decisions made by NZ Oral Health Practitioners in their management 

of proximal and occlusal lesions affecting children and adolescents. 
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Chapter 2. Methods 

Ethical approval for this research was obtained from the University of Otago Human 

Ethics Committee (reference number D17/060, Appendix 1, Appendix 2). The 

application was Category B in nature. 

 

Māori consultation was sought from The Ngāi Tahu Research Consultation Committee. 

The Committee considered this research to be of importance to Māori health and 

therefore encouraged ethnicity data to be collected as a component of the survey. 

Furthermore, they requested a copy of the research findings upon completion and for 

these findings to be disseminated to relevant Māori health organisations (Appendix 3). 

The instrument 

A questionnaire originally developed by Tveit et al. (1999) and Espelid et al. (2001) to 

investigate restorative treatment decisions was modified for use in this study. An original 

template was provided by S. Domejean-Orliaguet, France. Changes were made to reflect 

the different demographic of the target population in NZ and to ensure the language and 

terms used were suitable and translated correctly. There was also an addition of ‘Section 

5’ to the survey, as discussed below.  

 

Section 1 of the questionnaire sought to capture the demographic characteristics of 

participants including: year of birth; sex; ethnicity; scope of practice; year of graduation; 

institution where qualification was gained; contracts held; type and location of practice; 

how frequently the participant treated pre-school, primary school and secondary school 

aged children and adolescents; attendance at continuing professional development in the 

last 5 years; membership with the Australian and New Zealand Society of Paediatric 

Dentistry (ANZSPD). 

 

Section 2 of the questionnaire presented a series of diagrams of increasing proximal 

lesion depth. The participant was asked to consider a cooperative child who did not 

present with any other carious lesions, had good oral hygiene (using a fluoride containing 

toothpaste) and visited his/her oral health practitioner once a year and identify: the first 

radiographic lesion for which they would intervene with restorative treatment; what type 
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of preparation they would prefer for the lesion they had opted to restore; and what 

restorative material they would choose. Specific options were presented for type of 

preparation and restorative material, however participants were able to provide free text 

answers if the options provided did not capture their preferences. The same diagrams and 

questions were presented initially in the context of a primary tooth and subsequently for 

a permanent tooth. 

 

Section 3 of the questionnaire presented a series of clinical photographs of occlusal 

surfaces with written descriptions of the characteristics of the lesion including its 

radiographic appearance. The first set of photographs were of a primary tooth and the 

subsequent set were of a permanent tooth, with both sets including the same written 

description for each progressive image. As in Section 2, the participant was asked to 

consider a cooperative child who did not present with any other carious lesions, had good 

oral hygiene (using a fluoride containing toothpaste) and visited his/her oral health 

practitioner once a year and identify: the first clinical photograph and description for 

which they would intervene with restorative treatment; what type of preparation they 

would prefer; and what restorative material they would choose. Again, participants were 

presented with options for the type of preparation and restorative material but were able 

to provide their own free text answers if the options provided did not capture their 

preferences. 

 

Section 4 presented a photograph of the occlusal surface of a primary tooth (tooth 85) 

with its periapical radiograph. Participants were asked to select: a diagnosis; management 

option; and restorative material choice if restoration was recommended.  

 

Section 5 of the questionnaire was an alteration to the original template. It asked 

participants to select factors that would influence their decision making process in the 

context of restorative management across: sociodemographic characteristics; protective 

factors; patient factors; caries experience; and funding and/or service models. Factors not 

listed that the participant felt influenced their decision making could be communicated 

via free text. The data collected from this section would act as a platform from which to 

base future qualitative studies and will not be reported as a component of this thesis. 
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Once the questionnaire content had been established, it was converted to a web-based 

survey (Appendix 4) using Research Electronic Data Capture (REDCap) software 

(University of Otago 2018). This was completed with the support of Dunedin School of 

Medicine Research Support Specialist, Mr. Raymond Jones. An information sheet for 

participants (Appendix 5) was included at the beginning of the survey. Consent was 

sought electronically from participants before proceeding as can be seen in Appendix 4. 

Those participants who refused consent were directed away from the survey and thanked 

for their consideration.  

 

A small pilot study of four general dental practitioners was conducted to gain feedback 

about the survey content and design before distribution. Feedback confirmed the 

suitability of the language used, clarity of images, logical sequence of content and time 

taken for completion. The members of the pilot study encouraged reconsideration of the 

participant draw, which initially offered an iPad as the incentive for survey completion.   

Participants 

The target population for this research was all Oral Health Practitioners who provide 

routine oral health care for children and adolescents in NZ. The following inclusion 

criteria were established to identify that population: Oral Health Practitioners registered 

with the Dental Council (DC) who held an Annual Practicing Certificate (APC) for the 

2017/2018 period in the following scopes of practice: Dental Therapy; Dental Therapy 

with Adult Scope; General Dental Practice; Paediatric Dentistry Specialist; Public Health 

Dentistry Specialist; Special Needs Dentistry Specialist. Practitioners who held APCs in 

General Dental Practice in addition to a specialist scope outside those listed were 

included. Due to the web-based nature of the survey, an email address to which the survey 

could be distributed was also required for participant inclusion.   

 

NB: The Oral Health Therapy Scope was introduced in NZ on 1st November 2017. This 

introduction will not have resulted in any practitioners not being accounted for as they 

will have previously been captured under the Dental Therapy scope.  
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The project utilised two sampling frames to access the target population: The DC Public 

Register and the New Zealand Dental Association (NZDA) Membership List. Support 

and guidance for the processing of sampling frames were provided by Raymond Jones.  

The DC Public Register 

The DC is the regulatory authority for oral health practitioners in NZ. The DC Public 

Register is purchased annually by the Sir John Walsh Research Institute at the University 

of Otago. It provides an electronic version of information available publicly through the 

DC website. This includes the Oral Health Practitioner’s: name; qualification; scope of 

practice; conditions on practice; date of first registration; registration number; Health 

Provider Index number; practising status; Annual Practising Certificate status; and any 

contact details including address, phone, fax or email that the practitioner has opted to 

make publicly available.  

 

The register for the 2017/2018 period was received on 25th May 2017. It contained 

information pertaining to 4579 oral health practitioners. Those who met the inclusion 

criteria formed the initial participant list for this study. This list was uploaded to REDCap 

where each participant was numerically coded to anonymise their responses (as per the 

requirements of ethical approval). The first distribution of the survey was undertaken on 

26th June 2017 with a reminder invitation sent on 24th of July 2017. A low number of 

responses utilising this participant list prompted the consideration of an additional 

sampling frame.  

The NZDA Membership List 

One of the benefits of membership with the NZDA is the provision of a printed 

Membership List. This contains all information that members have chosen to have 

published including: member names; qualifications; and private or practice contact 

details of their choice. The 2017 list was used as the second sampling frame. Following 

the removal of any duplicate email addresses which had already been identified via the 

DC register and application of the previously stated inclusion criteria, the additional 

participant list was formed. This list was uploaded to REDCap and again each participant 

numerically coded to anonymise their responses (as per the requirements of ethical 

approval). Distribution of the survey to this participant list and to those who had not yet 
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responded from the initial invitations took place on 20th April 2018. A final reminder for 

survey completion was sent on 7th May 2018. The survey closed on 11th May, 2018.  

Participation 

Due to the poor response rates reported in research of a similar nature (Domejean et al. 

2009; Rechmann et al. 2016) participation was encouraged prior to survey distribution 

by publication of an advertisement in the NZDA News – “the official magazine of the 

NZDA, published five times per year” (New Zealand Dental Association 2018) 

(Appendix 6). In addition to this, those participants who completed the survey in its 

entirety were placed in a draw for the cost of a 12-month membership to the NZDA or 

New Zealand Dental and Oral Health Therapists Association (NZDOHTA). This 

incentive was deemed suitable in feedback received from the pilot study. Participants 

were informed of this in the NZDA News advertisement, in the email accompanying the 

survey, in the ‘Information for Participants’ sheet included as a link in the consent portion 

of the survey and also in the consent material itself. The draw was made on 1st June, 

2018.  

Data analysis 

Anonymised data was exported from REDCap as a Microsoft Excel Spreadsheet. Free 

text variables were coded, and data was uploaded to Statistical Package for the Social 

Sciences (SPSS) Statistics, Version 25. Descriptive analyses were completed using 

frequency distribution and the cross tabulation of variables. Chi-square tests were used 

to assess the association between variables with the significance level set at 5% (p<0.05).  
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Chapter 3. Results 

Participation 

The first sampling frame (DC Register) provided contact details for 1,829 oral health 

professionals who met the inclusion criteria. This included 357 who were registered in 

Dental Therapy Practice and 1,472 registered in General Dental Practice, Paediatric, 

Public Health or Special Needs Dentistry. The second sampling frame (NZDA 

Membership List) provided contact details for 1,013 practitioners, all of whom were 

registered in General Dental Practice or one of the specialist scopes. Two oral health 

professionals who had not been identified using either sampling frame, made email 

contact after viewing the advertisement regarding the study in the NZDA News.  The 

combined sampling frames resulted in the distribution of this survey to 2,844 

practitioners.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

Following distribution, email responses were received stating that the survey was not 

able to be delivered to 226 participants. This was due to security restrictions or closure 

of the participants email account. As some closed accounts appeared to have a forwarding 

Total sampling frame 
2844 eligible for inclusion in the study 

DC Register 
1829 eligible for inclusion 

 

NZDA Membership  
1013 eligible for inclusion   

 

Figure 1. Flow chart demonstrating sampling frames used  

Other 
2 eligible for inclusion 
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system in place, it was difficult to establish the effect this had on the total sampling frame. 

It was therefore retained at 2844. The effect of this is discussed further in the Chapter 4.  

 

Responses were otherwise received from 638 participants, resulting in a total response 

rate of 22.4%. From the responses received (n=638), thirteen practitioners declined to 

participate after reading the information for participants. A further 47 failed to complete 

any of the clinical components of the questionnaire. This results in a total sample size of 

578 participants (who completed at least one clinical component of the questionnaire) 

and a total participation rate of 20.3%. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

While 578 participants completed at least one of the clinical components of the 

questionnaire, only 462 participants (80%) completed all clinical components. The 

number of participants who failed to complete each question increased as the 

questionnaire progressed with the maximum number of participants failing to complete 

Response rate  
638 responses received (22.4%) 

 
 

Declined to participate 
13 participants 

Failed to complete clinical components 
 47 participants 

Surveys distributed 
2844 eligible  

Total participation rate  
578 participants (20.3%) 

 

 
Figure 2 Flow chart demonstrating response and participation rates 

Returned mail 
226 emails unable to be delivered 
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a clinical question constituting  5.4% of the sample (31 participants). The proportion of 

participants that failed to complete each clinical question has been noted beneath each of 

the tables below. 

 

Participants who completed all sections of the survey were placed in a draw for a 12-

month membership of the NZDA or NZDOHTA. The draw was made on 1st June, 2018 

using the ID number attributed to each participant in REDCap and the random number 

generator function on Microsoft Excel.  

The participants 

The sample size for this study was 578. Participants were categorised into three groups 

based upon their scope of practice. The “therapist” group represents those participants 

registered in Dental Therapy Practice, Dental Therapy Practice with Adult Scope and 

Oral Health Therapy. This group constitutes 18.7% of the sample. The “specialist” group 

constitutes 6.2% of the sample. Specialist practitioners who were not identified in the 

original target population (Paediatric, Public Health or Special Needs Dentistry 

Specialists) but who were captured in the sampling frame due to their retention of 

General Dental Practice scope, were re-categorised as “specialist”. The “specialist” 

group therefore represents 36 practitioners: 9 (1.6%) Paediatric Dentistry; 9 (1.6%) 

Public Health Dentistry, 3 (0.5%) Special Needs Dentistry and 15 (2.6%) specialists from 

other fields. The largest practitioner group was that of 434 practitioners registered in 

General Dental Practice (“dentist”) and constitutes 75.1% of the sample. These frequency 

distributions are presented in Table 7.  

Demographic characteristics of the sample 

To understand the demographic characteristics of the sample, the following variables 

were constructed. ‘Ethnicity’ was recorded by 573 participants. This variable was 

categorised as Māori or non-Māori in line with the recommendations of the Māori 

consultation process undertaken at the beginning of this study. The mean age of the 

participants was 42.9 years (SD 13.6). ‘Age’ was then categorised into: <30 years; 

between 31 and 50 years; >51 years. Clinical experience was measured by the number of 

years since each participant had graduated from their primary qualification. The mean 
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value for this was 19.51 years (SD 14.2). ‘Experience’ was then categorised into: <10 

years; between 11 and 30 years; >31 years. ‘Principal practice type’ was categorised as: 

private (those selecting private or management practices) or other (those selecting Māori 

provider, hospital dental department, educational institution, District Health Board, 

Community Oral Health Service or other type of practice). ‘Principal practice location’ 

was identified by the participant from a selection of three basic descriptors. Continuing 

professional development included attendance at one or more courses in either Cariology, 

Operative Dentistry or Paediatric Dentistry in the previous five years. The variable 

‘service model’ identified participants who practise under one or both components of the 

Combined Dental Agreement (CDA). The frequency with which each participant 

provided care for children and adolescents of pre-school, primary school and secondary 

school age was collated into a ‘frequency’ variable differentiating participants who 

treated these groups rarely or at least once per week. The source of each participants’ 

primary qualification was categorised as either ‘New Zealand’ (those who had gained 

their primary qualification from the Department of Health, Department of Education, 

Auckland University of Technology or University of Otago) or ‘overseas’. This variable 

was labelled ‘source 1° qualification’.  

 

The frequency distribution of each of these demographic characteristics and their cross 

tabulation with the practitioner groups previously described is presented in Table 7. Chi-

square tests demonstrated statistically significant differences between practitioner groups 

across several demographic characteristics. There were significantly higher numbers of 

female therapists (94.4%) than male (5.6%) and also a larger proportion of Māori 

therapists (12%) than Māori dentists (5.3%) or specialists (0%). There was a significantly 

lower proportion of specialist participants under 30 years-of-age (2.9%) than dentists 

(28.8%) and therapists (32.4%) .The majority of therapist participants had less than 10 

years of clinical experience (49.1%) while the majority of specialists had between 11-30 

years (64.7%). Dentists were well-distributed across the years of clinical experience. 

Fewer than 10% of dentists worked in a practice type categorised as ‘other’ while only 

25.9% of therapists worked in a private practice. There was an equal distribution of 

specialists who described their practice type as private (48.6%) and ‘other’ (51.4%). The 

majority of each practitioner group worked in a city location with only a few therapists 

(11.4%) and dentists (7.7%) working rurally. While 74% of the total sample provided 
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services under the CDA, the majority of specialist participants did not (63.9%). 

Therapists were more likely to treat children and adolescent patients at least once per 

week (92.6%) with almost a third of specialists rarely treating these groups (30.6%). 

Similar proportions of participants within dentist (19.8%) and specialist (19.4%) groups 

received their primary qualification overseas. Nearly all therapists received their primary 

qualification from a training institution within NZ (98.1%).  

 

Due to the method of data collection in this study, the demographic characteristics of 

those who did not consent to participate or failed to complete the clinical components of 

the questionnaire are unknown and therefore not able to be analysed.  
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Table 7. Demographic characteristics of the sample (brackets contain column percentages)  

 Therapist Dentist Specialist Total 

     
Sex    

15 (45.5)a 
 

Male     6 (5.6) 212 (49.1) 233 (40.7) 
Female 101 (94.4) 220 (50.9) 18 (54.5) 339 (59.3) 

Ethnicity    
  0 (0.0)a 

 
Māori    13 (12.0)   23 (5.3)   36 (6.3) 
Non-Māori   95 (88.0) 410 (94.7) 34 (100.0) 539 (93.7) 

Age (years)    
  1 (2.9)a 

 
<30   34 (32.4) 118 (28.8) 153 (27.8) 
31-50   31 (29.5) 161 (39.3) 20 (57.1) 212 (38.5) 
>51   40 (38.1) 131 (32.0) 14 (40.0) 185 (33.6) 

Experience (years)   
  4 (11.8)a 

 
<10   53 (49.1) 161 (37.4) 218 (38.1) 
11-30   20 (18.5) 157 (36.5) 22 (64.7) 199 (34.8) 
>31   35 (32.4) 112 (26.0)   8 (23.5) 155 (27.1) 

Practice type   
17 (48.6)a 

 
Private   28 (25.9) 390 (90.1) 435 (75.5) 
Other   80 (74.1)   43 (9.9) 18 (51.4) 141 (24.5) 

Practice location    
30 (88.2)a 

 
City   61 (58.2) 297 (69.4) 388 (68.4) 
Town   32 (30.5)   98 (22.9)   4 (11.8) 134 (23.6) 
Rural   12 (11.4)   33 (7.7)   0 (0.0)   45 (7.9) 

CPD (last 5 years)     
Attended 102 (94.4) 387 (89.2) 30 (83.3) 519 (89.8) 
Not attended     6 (5.6)   47 (10.8)   6 (16.7)   59 (10.2) 

Service model   
23 (63.9)a 

 
No contract held   41 (38.0)   86 (19.8) 150 (26.0) 
Contract held   67 (62.0) 348 (80.2) 13 (36.1) 428 (74.0) 

Frequency of care   
11 (30.6)a 

 
Rarely     8 (7.4)   66 (15.2)   85 (14.7) 
>1/week 100 (92.6) 368 (84.8) 25 (69.4) 493 (85.3) 

Source 1°  
qualification 

  

29 (80.6)a 

 

NZ  103 (98.1) 344 (80.2) 476 (83.5) 
Overseas     2 (1.9)   85 (19.8)   7 (19.4)   94 (16.5) 

     
All combined 108 (18.7) 434 (75.1) 36 (6.2) 578 (100) 
     

a p<0.05  
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Proximal lesion management 

Restorative treatment thresholds 

In this study, participants selected a proximal lesion (based on an image of radiolucency 

depth – Appendix 4) for which they would intervene with restorative treatment. This 

depth will be referred to as the participants’ restorative treatment threshold. The 

participants selected a range of thresholds for the management of primary and permanent 

teeth. The number of participants who selected each restorative treatment threshold is 

presented below (Figure 3).  

 
Figure 3. Restorative treatment thresholds selected in the management of proximal lesions 

 

To analyse associations between threshold selection and demographic characteristics, the 

restorative treatment thresholds were categorised as ‘within enamel’ (those in the outer 

half of enamel, inner half of enamel and at the EDB combined), ‘outer third of dentine’ 

or ‘beyond the outer third of dentine’ (outer half of dentine and inner half of dentine 

combined). The category ‘within enamel’ relates to lesions described as ‘early’ by Innes 

and Schwendicke (2017). The frequency distribution of each of these categories is 

presented in Table 8 (primary teeth) and Table 9 (permanent teeth).  
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In the management of primary teeth, the majority of participants selected the outer third 

of dentine as their restorative treatment threshold (50.3%). Lesions radiographically 

confined ‘within enamel’ were selected for restoration by 17.3% of the sample. This 

comprised participants who selected the outer half of enamel (1.4%), the inner half of 

enamel (2.6%) and the EDB (13.3%) as their restorative treatment threshold. Remaining 

participants selected a radiolucency depth ‘beyond the outer third of dentine’ (32.4%). 

This comprised those participants who selected the outer half of dentine (30.6%) and the 

inner half of dentine (1.7%). The crosstabulation of threshold selection and the 

demographic characteristics of the sample are presented in Table 8. Chi-square tests 

demonstrated a statistically significant association between threshold selection and 

practice type, CPD attendance and source of primary qualification. A greater proportion 

of participants in private practice selected their restorative treatment threshold to be 

‘within enamel’ (19.1%) and the outer third of dentine (51.5%) than participants in ‘other’ 

practice types (10.6% ‘within enamel’ and 47.5% the outer third of dentine). Participants 

who had attended CPD in the last five years selected to restore a lesion ‘within enamel’ 

less frequently (16.0%) than those who had not (28.0%). A greater proportion of 

participants who had gained their primary qualification overseas selected to restore a 

lesion ‘within enamel’ (29.8%) when compared to those participants who gained their 

primary qualification in NZ (16.0%).  

 

In the management of permanent teeth, the majority of participants also selected the outer 

third of dentine as their restorative treatment threshold (47.6%). Lesions radiographically 

confined ‘within enamel’ were selected for restoration by 15.6% of the sample. This 

comprised those participants who selected the outer half of enamel (1.1%), inner half of 

enamel (2.6%) and the EDB (11.9%) as their restorative treatment threshold. Remaining 

participants selected a radiolucency depth ‘beyond the outer third of dentine’ (36.8%). 

This comprised those participants who selected the outer half of dentine (35.4%) and the 

inner half of dentine (1.4%) as their restorative treatment threshold. The cross tabulation 

of threshold selection and the demographic characteristics of the sample are presented in 

Table 9. Chi-square tests demonstrated a statistically significant association between 

threshold selection and gender, scope of practice, practice type and source of primary 

qualification. Male participants selected their restorative treatment threshold to be 

‘within enamel’ (18.1%) and the outer third of dentine (51.3%) more frequently than 
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female participants (13.8% and 44.7% respectively). Conversely, a greater proportion of 

female participants selected a restorative treatment threshold ‘beyond the outer third of 

dentine’ (41.4%) when compared to male participants (30.6%). Dentists more frequently 

selected their restorative treatment threshold to be ‘within enamel’ (17.2%) or the outer 

third of dentine (50.0%) when compared to therapists (9.5% and 42.9% respectively) and 

specialists (13.9% and 33.3% respectively). Conversely, a lower proportion of dentists 

placed their restorative treatment threshold ‘beyond the outer third of dentine’ (32.8%). 

Participants who provided care in private practice selected operative intervention at 

earlier stages of lesion progression (17.4% ‘within enamel’, 49.8% the outer third of 

dentine) than those in ‘other’ practice types (8.6% ‘within enamel’, 41.7% the outer third 

of dentine). A greater proportion of those participants who gained their primary 

qualification overseas selected to restore a proximal lesion ‘within enamel’ (28.3%) 

compared to NZ qualified practitioners (13.2%).   

 

In both primary and permanent teeth, the majority of participants selected a restorative 

treatment threshold of the outer third of dentine (50.3% and 47.6% respectively). Similar 

proportions selected to restore lesions ‘within enamel’ in the management of primary 

(17.3%) and permanent (15.6%) teeth. Approximately a third of participants selected a 

restorative treatment threshold ‘beyond the outer third of dentine’ in primary (32.4%) 

and permanent (36.8%) teeth. These frequency distributions have been presented in 

Tables 8 and 9. 
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Table 8. Restorative treatment thresholds selected for proximal lesion management of primary 
teeth (brackets contain row percentages) 

 Restorative treatment threshold 
 Within enamel Outer third of 

dentine 
Beyond the outer 
third of dentine  

    
Sex    

  70 (30.0) Male 45 (19.3) 118 (50.6) 
Female 53 (15.6) 170 (50.1) 116 (34.2) 

Ethnicity    
Māori    5 (13.9)   20 (55.6)   11 (30.6) 
Non-Māori 94 (17.4) 271 (50.3) 174 (32.3) 

Age (years)    
<30 28 (18.3)   79 (51.6)   46 (30.1) 
31-50 35 (16.5) 111 (52.4)   66 (31.1) 
>50 32 (17.3)   89 (48.1)   64 (34.6) 

Scope    
Therapist 12 (11.1)   50 (46.3)   46 (42.6) 
Dentist 82 (18.9) 224 (51.6) 128 (29.5) 
Specialist   6 (16.7)   17 (47.2)   13 (36.1) 

Experience (years)    
<10 35 (16.1) 116 (53.2)   67 (30.7) 
11-30 40 (20.1) 102 (51.3)   57 (28.6) 
>31 23 (14.8)   71 (45.8)   61 (39.4) 

Practice type   
128 (29.4)a Private 83 (19.1) 224 (51.5) 

Other 15 (10.6)   67 (47.5)   59 (41.8) 
Practice location    

City 61 (15.7) 194 (50.0) 133 (34.3) 
Town 26 (19.4)   72 (53.7)   36 (26.9) 
Rural 10 (22.2)   18 (40.0)   17 (37.8) 

Service model    
No contract held 24 (16.0)   71 (47.3)   55 (36.7) 
Contract held 76 (17.8) 220 (51.4) 132 (30.8) 

Frequency of care    
Rarely 19 (22.4)   39 (45.9)   27 (31.8) 
>1/week 81 (16.4) 252 (51.1) 160 (32.5) 

CPD (last 5 years)   
170 (32.8)a Attended 83 (16.0) 266 (51.3) 

Not attended 17 (28.8)   25 (42.4)   17 (28.8) 
Source 1° 
qualification   

161 (33.8)a NZ  69 (14.5) 246 (51.7) 
Overseas 28 (29.8)   43 (45.7)   23 (24.5) 

    
All combined      100 (17.3) 291 (50.3) 187 (32.4) 
    

a p <0.05  



 53 

Table 9. Restorative treatment thresholds selected for proximal lesion management of 
permanent teeth (brackets contain row percentages) 

 Restorative treatment threshold 
 Within enamel Outer third of 

dentine 
Beyond the outer 
third of dentine 

    
Sex    

  71 (30.6)a Male 42 (18.1) 119 (51.3) 
Female 46 (13.8) 149 (44.7) 138 (41.4) 

Ethnicity    
Māori    4 (11.1)   19 (52.8)   13 (36.1) 
Non-Māori 84 (15.8) 252 (47.4) 196 (36.8) 

Age (years)    
<30 23 (15.1)   70 (46.1)   59 (38.8) 
31-50 33 (15.8)   96 (45.9)   80 (38.3) 
>51 28 (15.4))   93 (51.1)   61 (33.5) 

Scope    
  50 (47.6)a Therapist 10 (9.5)   45 (42.9) 

Dentist 74 (17.2) 215 (50.0) 141 (32.8) 
Specialist   5 (13.9)   12 (33.3)   19 (52.8) 

Experience (years)    
<10 30 (13.9)   99 (45.8)   87 (40.3) 
11-30 34 (17.3)   94 (47.7)   69 (35.0) 
>31 25 (16.4)   75 (49.3)   52 (34.2 

Practice type    
141 (32.8)a Private 75 (17.4) 214 (49.8) 

Other 12 (8.6)   58 (41.7)   69 (49.6) 
Practice location     

City 59 (15.4) 178 (46.4) 147 (38.3) 
Town 20 (15.2)   69 (52.3)   43 (32.6) 
Rural   8 (18.2)   18 (40.9)   18 (40.9) 

Service model     
No contract held 21 (14.4)   67 (45.9)   58 (39.7) 
Contract held 68 (16.0) 205 (48.2) 152 (35.8) 

Frequency of care   
  26 (31.3) Rarely 17 (20.5)   40 (48.2) 

>1/week 72 (14.8) 232 (47.5) 184 (37.7) 
CPD     

Attended 74 (14.5) 246 (48.0) 192 (37.5) 
Not attended 15 (25.4)   26 (44.1)   18 (30.5) 

Source 1°  
qualification   

184 (39.1)a NZ  62 (13.2) 225 (47.8) 
Overseas 26 (28.3)   43 (46.7)   23 (25.0) 

    
All combinedb 89 (15.6) 272 (47.6) 210 (36.8) 
    

a p <0.05, b item non response for 7 participants (1.2% of the sample)  
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Preparation technique  

The participants selected a range of preparation techniques to manage proximal lesions 

in primary and permanent teeth. The number of participants who selected each 

preparation technique is presented below (Figure 4).  

 
Figure 4. Preparation technique selected for the management of proximal lesions 

 

To analyse associations between preparation technique selection and demographic 

characteristics of the sample, technique selection was categorised as ‘traditional class II’; 

‘slot’ (occluso-approximal and lateral approaches combined), ‘tunnel preparation’ and 

‘other’. The frequency distribution of each of these categories is presented in Table 10 

(primary teeth) and Table 11 (permanent teeth).  

 

In the management of primary teeth, the majority of participants selected a ‘slot’ 

preparation (62.3%). This comprised participants who selected an occluso-approximal 

approach (53.4%) and lateral approach (8.9%). The cross tabulation of preparation 

technique selection and the demographic characteristics of the sample are presented in 

Table 10. Chi-square tests demonstrated a statistically significant association with 

technique selection and gender, age, scope, clinical experience and practice type. Male 

participants were more likely to select a tunnel preparation (9.1%) than female 

participants (1.8%). Conversely, a greater proportion of female participants selected a 
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traditional class II preparation (30.2%) and ‘other’ techniques (6.8%). Such techniques 

were most commonly described as a conventional or Hall-technique SSC preparation in 

the free text boxes provided. A tunnel preparation was more frequently selected by older 

participants (8.6% of those > 51 years) and those with more than 30 years of clinical 

experience (10.3%). A greater proportion of younger participants (35.3% of those <30 

years) and those with less than 10 years of clinical experience (33.5%) selected a 

traditional class II preparation. ‘Other’ preparation techniques were selected more 

frequently by participants in ‘other’ practice types (13.7%) when compared to those in 

private practice (2.3%). As above, these were most commonly described as a 

conventional or Hall-technique SSC preparation technique in free text boxes provided. 

Specialists selected a traditional class II preparation technique less frequently (5.9%) 

than dentists (27.4%) and therapists (37.4%). 

 

In the management of permanent teeth, the majority of participants also selected a ‘slot’ 

preparation (59.1%). This comprised participants who selected an occlusal-approximal 

approach (51.8%) and lateral approach (7.2%). The cross tabulation of preparation 

technique selection and the demographic characteristics of the sample are presented in 

Table 11. Chi-square tests demonstrated a statistically significant association with gender, 

age, scope, clinical experience and practice type. Male participants were more likely to 

select a tunnel preparation (13.5%) than female participants (3.3%). A tunnel preparation 

was also more frequently selected by older participants (17.2% of those > 51 years) and 

those with more than 30 years of clinical experience (17.9%). Conversely, a greater 

proportion of younger participants (39.5%) and those with less than 10 years of clinical 

experience selected a traditional class II preparation (38%). A traditional class II 

preparation was selected more frequently by therapists (38.1%) when compared to 

dentists (30.8%) and specialists (20%). A greater proportion of participants in private 

practice selected traditional class II (32.2%) and tunnel preparations (8.2%) when 

compared to participants in ‘other’ practice types (28.8% and 5%, respectively).  

 

When comparing preparation technique selection in the management of proximal lesions, 

the proportion of participants that selected to use traditional Class II and slot preparation 

techniques in primary (28% and 62.3% respectively) and permanent teeth (31.5% and 

59.1% respectively) were similar. A greater number of participants selected a tunnel 
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preparation in the restoration of permanent teeth (7.4%) when compared to primary teeth 

(4.7%). Preparation technique selection demonstrated statistically significant 

associations with the same demographic characteristics in the management of primary 

and permanent teeth. These frequency distributions have been presented in Tables 10 and 

11.  
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Table 10. Preparation technique selected for proximal lesion management of primary teeth 
(brackets contain row percentages) 

 Class II 
preparation 

Slot 
preparation 

Tunnel 
preparation Other 

     
Sex    

  5 (2.2)a Male   59 (25.4) 147 (63.4)    21 (9.1) 
Female 102 (30.2) 207 (61.2)      6 (1.8) 23 (6.8) 

Ethnicity      
Māori    11 (30.6)   25 (69.4)      0 (0.0)   0 (0.0) 
Non-Māori 150 (27.9) 331 (61.6)    27 (5.0) 29 (5.4) 

Age (years)    
  3 (2.0)a <30   54 (35.3)   96 (62.7)      0 (0.0) 

31-50   57 (27.1) 135 (64.3)      7 (3.3) 11 (5.2) 
>51   40 (21.6) 116 (62.7)    16 (8.6) 13 (7.0) 

Scope    
11 (10.3)a Therapist   40 (37.4)   55 (51.4)      1 (0.9) 

Dentist 119 (27.4) 277 (63.8)    24 (5.5) 14 (3.2) 
Specialist     2 (5.9)   26 (76.5)      2 (5.9)   4 (11.8) 

Experience (years)    
  5 (2.3)a <10   73 (33.5) 140 (64.2)      0 (0.0) 

11-30   55 (27.9) 121 (61.4)    11 (5.6) 10 (5.1) 
>31   32 (20.6)   93 (60.0)    16 (10.3) 14 (9.0) 

Practice type    
10 (2.3)a Private  126 (29.0) 275 (63.2)    24 (5.5) 

Other   35 (25.2)   82 (59.0)      3 (2.2) 19 (13.7) 
Service model      

No contract held    38 (35.9)   92 (62.6)      6 (4.1) 11 (7.5) 
Contract held 123 (28.7) 266 (62.1)    21 (4.9) 18 (4.2) 

Practice location     
City   98 (25.4) 253 (65.5)    15 (3.9) 20 (5.2) 
Town   44 (32.8)   77 (57.5)      8 (6.0)   4 (3.7) 
Rural   14 (31.1)   23 (51.1)      4 (8.9)   4 (8.9) 

CPD      
Attended  142 (27.5) 324 (62.7)    24 (4.6) 27 (5.2) 
Not attended   19 (32.8)   34 (58.6)      3 (5.2)   2 (3.4) 

Frequency of care     
Rarely   21 (25.0)   56 (66.7)      5 (6.0)   2 (2.4) 
>1/week 140 (28.5) 302 (61.5)    22 (4.5) 27 (5.5) 

Source 1° 
qualification 

    

NZ  136 (28.7) 299 (63.1)    19 (4.0) 20 (4.2) 
Overseas   21 (22.6)   57 (61.3)      8 (8.6)   7 (7.5) 

All combinedb 
    
161 (28.0) 358 (62.3)    27 (4.7) 29 (5.0) 

     
a p <0.05, b item non-response for 3 participants (0.5% of the sample)   
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Table 11. Preparation technique selected for proximal lesion management of permanent teeth 
(brackets contain row percentages) 

 Class II 
preparation 

Slot 
preparation 

Tunnel 
preparation Other 

     
Sex    

2 (0.9)a Male   61 (26.5) 136 (59.1) 31 (13.5) 
Female 116 (34.8) 197 (59.2) 11 (3.3) 9 (2.7) 

Ethnicity      
Māori   11 (30.6)   24 (66.7)   1 (2.8) 0 (0.0) 
Non-Māori 167 (31.5) 312 (58.9) 39 (7.4)   12 (2.3) 

Age (years)    
2 (1.3)a <30   60 (39.5)   90 (59.2)   0 (0.0) 

31-50   64 (30.6) 133 (63.6)   8 (3.8) 4 (1.9) 
>51      43 (23.9) 102 (56.7) 31 (17.2) 4 (2.2) 

Scope    
4 (3.8)a Therapist   40 (38.1)   58 (55.2)   3 (2.9) 

Dentist 132 (30.8) 259 (60.4) 34 (7.9) 4 (0.9) 
Specialist     7 (20.0)   19 (54.3)   5 (14.3) 4 (11.4) 

Experience (years)    
3 (1.4)a <10   82 (38.0) 131 (60.6)   0 (0.0) 

11-30   63 (32.1) 115 (58.7) 15 (7.7) 3 (1.5) 
>31   33 (21.9)   86 (57.0) 27 (17.9) 5 (3.3) 

Practice type    
5 (1.2)a Private  138 (32.2) 250 (58.4) 35 (8.2) 

Other   40 (28.8)   85 (61.2)   7 (5.0) 7 (5.0) 
Service model     

No contract held   44 (30.1)   85 (58.2) 11 (7.5) 6 (4.1) 
Contract held 135 (31.9) 251 (59.3) 31 (7.3) 6 (1.4) 

Practice location     
City 115 (30.0) 232 (60.6) 27 (7.0) 9 (2.3) 
Town   46 (35.1)   74 (56.5) 10 (7.6) 1 (0.8) 
Rural   12 (27.3)   26 (59.1)   4 (9.1) 2 (4.5) 

CPD      
Attended  160 (31.4) 304 (59.6) 36 (7.1)   10 (2.0) 
Not attended   19 (32.2)   32 (54.2)   6 (10.2) 2 (3.4) 

Frequency of care     
Rarely   25 (30.1)   48 (57.8)   9 (10.8) 1 (1.2) 
>1/week 154 (31.7) 288 (59.3) 33 (6.8) 2 (2.3) 

Source 1° 
qualification 

    

NZ  150 (31.9) 282 (60.0) 30 (6.4) 8 (1.7) 
Overseas   26 (28.6)   51 (56.0) 12 (13.2) 2 (2.2) 

All combinedb 
    
179 (31.5) 336 (59.1) 42 (7.4)   12 (2.1) 

     
a p <0.05, b item non-response for 9 participants (1.6% of the sample)  
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Restorative material selection 

The participants selected a range of materials to restore proximal lesions. There was 

considerable variability in restorative materials selected for the management of primary 

teeth. Less variability was noted in the management of permanent teeth. The number of 

participants who selected each restorative material is presented below (Figure 5).  

 
Figure 5. Restorative materials selected for the management of proximal lesions 

 

To analyse associations between material selection and demographic characteristics, 

materials were categorised as ‘SSC’, ‘amalgam’, ‘composite’ (composite, compomer and 

a combination of composite and GIC combined) and ‘GIC’ (conventional and RMGIC 

combined). The frequency distribution of each of these categories is presented in Table 

12 (primary teeth) and Table 13 (permanent teeth).   

 

In the management of primary teeth, the majority of participants selected ‘composite’ 

materials to restore a proximal lesion (49.6%). This comprised participants who selected 

composite (33.3%), compomer (3.0%) or a combination of composite and GIC (13.3%). 

‘GIC’ materials were selected by 34.4% of the sample. This comprised participants who 

selected conventional GIC (18.7%) and RMGIC (15.7%). The cross tabulation of 

restorative material selection and the demographic characteristics of the sample are 

presented in Table 12. Chi-square tests demonstrated a statistically significant 
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association between material selection and gender, scope and practice type. ‘Composite’ 

materials were selected more frequently by male participants (53%) when compared to 

female participants (47.0%). A greater proportion of those working in a private practice 

(55.4%) also selected ‘composite’ materials when compared to those in ‘other’ practice 

types (31.7%). Conversely, participants working in ‘other’ practice types were three 

times more likely to use a SSC (30.2%) than those working in private practice (3.2%). 

‘Composite’ materials were selected by more than half of dentists (56.1%) but only 24.5% 

of therapists. The majority of therapists selected a ‘GIC’ material (47.2%). Participants 

with more than 30 years of clinical experience used ‘composite’ materials less frequently 

(39.0%) than those with less than 10 years (51.6%) and those with between 11 and 30 

years (54.6%).  

 

There was less variability in the materials recommended for the restoration of permanent 

teeth. As with primary teeth, the majority selected ‘composite’ materials to restore a 

proximal lesion. However, this represented a larger proportion of the sample (79.7%). 

This comprised participants who selected composite (64.9%), compomer (0.7%) or a 

combination of composite and GIC (14.1%). The cross tabulation of restorative material 

selection and the demographic characteristics of the sample are presented in Table 13. 

Chi-square tests demonstrated a statistically significant association between material 

selection and gender, scope, practice type and source of primary qualification. A greater 

proportion of male participants selected ‘GIC’ materials (12.7%) when compared to 

female participants (7.5%). Dentists selected to use ‘composite’ materials more 

frequently (85.5%), particularly when compared to therapists (56.7%). Conversely, 

therapists selected amalgam (15.4%) and ‘GIC’ materials (21.2%) more frequently than 

dentists (6.5% amalgam, 6.8% ‘GIC’ materials) and specialists (2.9% amalgam, 11.4% 

‘GIC’ materials). A greater proportion of participants who worked in private practice 

selected to use ‘composite’ materials (85.0%) than those in ‘other’ practice types (64.5%). 

Participants from ‘other’ practice types alternatively selected amalgam (10.9%) and ‘GIC’ 

materials (15.2%) more frequently. Participants who gained their primary qualification 

overseas were less likely to select amalgam (1.1%) with a greater proportion selecting 

‘composite’ (84.8%) and ‘GIC’ materials (13.0%) than those who had trained in NZ (78.8% 

‘composite’ materials, 9.2% ‘GIC’ materials).  
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When comparing restorative materials selected in the management of proximal lesions, 

the recommendation of amalgam was low for primary (6.3%) and permanent (7.9%) teeth. 

A larger proportion of the sample selected ‘GIC’ materials when managing primary teeth 

(34.4%) when compared to permanent teeth (9.7%). Conversely, ‘composite’ materials 

were selected more frequently when managing permanent teeth (79.7%) than primary 

teeth (49.6%). These frequency distributions have been presented in Tables 12 and 13.  
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Table 12. Restorative materials selected for proximal lesion management of primary teeth 
(brackets contain row percentages)  

 SSC Amalgam Composite GIC 
     
Sex    

  86 (37.1)a Male   7 (3.0) 16 (6.9) 123 (53.0) 
Female 48 (14.3) 20 (6.0) 159 (47.0) 110 (32.7) 

Ethnicity     
Māori    2 (5.6)   2 (5.6)   21 (58.3)   11 (30.6) 
Non-Māori 54 (10.1) 34 (6.4) 263 (49.2) 184 (34.4) 

Age     
<30 11 (7.2)   8 (5.3)   82 (53.9)   51 (33.6) 
31-50 22 (10.5) 13 (6.2) 112 (53.3)   63 (30.0) 
>51 22 (12.0) 13 (7.1)   72 (39.1)   77 (41.8) 

Scope     
  50 (47.2)a Therapist 23 (21.7)   7 (6.6)   26 (24.5) 

Dentist 24 (5.5) 28 (6.5) 243 (56.1) 138 (31.9) 
Specialist   9 (26.5)   1 (2.9)   15 (44.1)     9 (26.5) 

Experience (years)    
  78 (35.9)a <10 13 (6.0) 14 (6.5) 112 (51.6) 

11-30 22 (11.2) 12 (6.1) 107 (54.6)   55 (28.1) 
>31 20 (13.0) 10 (6.5)   60 (39.0)   64 (41.6) 

Practice type    
148 (34.2)a Private  14 (3.2) 31 (7.2) 240 (55.4) 

Other 42 (30.2)   4 (2.9)   44 (31.7)   49 (35.3) 
Practice location     

City 39 (10.2) 21 (5.5) 200 (52.1) 124 (32.3) 
Town 10 (7.5) 12 (9.0)   57 (42.5)   55 (41.0) 
Rural   5 (11.1)   1 (2.2)   24 (53.3)   15 (33.3) 

CPD     
Attended 51 (9.9) 29 (5.6) 260 (50.5) 175 (34.0) 
Not attended   5 (8.6)   7 (12.1)   24 (41.4)   22 (37.9) 

Service model     
Contract held 18 (12.3)   8 (5.5)   63 (43.2)   57 (39.0) 
Contract not held 38 (8.9) 28 (6.6) 221 (51.8) 140 (32.8) 

Frequency      
Rarely   3 (3.6)   4 (4.8)   39 (47.0)   37 (44.6) 
>1 per week 53 (10.8) 32 (6.5) 245 (50.0) 160 (32.7) 

Source 1° 
qualification     

NZ  43 (9.1) 31 (6.6) 237 (50.1) 162 (34.2) 
Overseas 10 (10.8)   5 (5.4)   43 (46.2)   35 (37.6) 

All combinedb 
    
56 (9.8) 36 (6.3) 284 (49.6) 197 (34.4) 

     
a p<0.05, b item non-response by 3 participants (0.5% of the sample) 
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Table 13. Restorative materials selected for proximal lesion management of permanent teeth 
(brackets contain row percentages) 

 SSC Amalgam Composite GIC 
     
Sex    

29 (12.7)a Male   1 (0.4) 16 (7.0)  183 (79.9) 
Female 12 (3.6) 29 (8.7)  266 (80.1) 25 (7.5) 

Ethnicity     
Māori   3 (8.3)   3 (8.3)   27 (75.0)   3 (8.3) 
Non-Māori 11 (2.1) 42 (8.0) 423 (80.1) 52 (9.8) 

Age     
<30   3 (2.0) 12 (7.9) 125 (82.2) 12 (7.9) 
31-50   6 (2.9) 14 (6.7) 171 (82.2) 17 (8.2) 
>51   4 (2.2) 17 (9.5) 136 (76.0) 22 (12.3) 

Scope     
22 (21.2)a Therapist   7 (6.7) 16 (15.4)   59 (56.7) 

Dentist   5 (1.2) 28 (6.5) 366 (85.5) 29 (6.8) 
Specialist   3 (8.6)   1 (2.9)   27 (77.1)   4 (11.4) 

Experience (years)     
<10   4 (1.9) 20 (9.3) 175 (81.4) 16 (7.4) 
11-30   7 (3.6) 11 (5.6) 161 (81.7) 18 (9.1) 
>31   3 (2.0) 14 (9.4) 111 (74.5) 21 (14.1) 

Practice type    
34 (8.0)a Private    1 (0.2) 29 (6.8) 363 (85.0) 

Other 13 (9.4) 15 (10.9)   89 (64.5) 21 (15.2) 
Practice location     

City 10 (2.6) 22 (5.7) 314 (82.0) 37 (9.7) 
Town   2 (1.5) 18 (13.8)   97 (74.6) 13 (10.0) 
Rural   2 (4.7)   2 (4.7)   34 (79.1)   5 (11.6) 

CPD     
Attended 13 (2.6) 36 (7.1) 409 (80.5) 50 (9.8) 
Not attended   2 (3.4)   9 (15.3)   43 (72.9)   5 (8.5) 

Service model     
Contract held 10 (2.4) 33 (7.8) 344 (81.5) 35 (8.3) 
Contract not held   5 (3.4) 12 (8.3) 108 (74.5) 20 (13.8) 

Frequency      
Rarely   1 (1.2)   4 (4.9)   68 (84.0)   8 (9.9) 
>1 per week 14 (2.9) 41 (8.4) 384 (79.0) 47 (9.7) 

Source 1° 
qualification    

43 (9.2)a NZ  13 (2.8) 43 (9.2) 369 (78.8) 
Overseas   1 (1.1)   1 (1.1)   78 (84.8) 12 (13.0) 

     
All combinedb 15 (2.6) 45 (7.9) 452 (79.7) 55 (9.7) 
     

a p<0.05, b item non-response by 11 participants (1.9% of the sample) 
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Occlusal lesion management  

Restorative treatment thresholds 

In this study, participants selected an occlusal lesion (based on clinical appearance with 

written description of the lesion characteristic and radiographic appearance – Appendix 

4) for which they would intervene with restorative treatment. This lesion description will 

be referred to as the participants’ restorative treatment threshold. The participants 

selected a range of thresholds for the management of primary and permanent teeth. The 

number of participants who selected each lesion description is presented below (Figure 

6).  

 
Figure 6. Restorative treatment thresholds selected in the management of occlusal lesions 

 

To analyse associations between threshold selection and demographic characteristics, the 

restorative treatment thresholds were categorised on their radiolucency depth as ‘within 

enamel’ (occlusal lesion descriptions 1, 2 and 3 combined), ‘outer third of dentine’ 

(occlusal lesion description 4) or ‘middle third of dentine or greater’ (occlusal lesion 

descriptions 5 and 6 combined). The category ‘within enamel’ relates to lesions described 

as ‘early’ by Innes and Schwendicke (2017). While these lesions have been categorised 

on their radiographic appearance, it is recognised that lesion descriptions 1, 2 and 3 were 

not associated with a radiolucency in the questionnaire, due to their containment within 
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enamel. These lesions will there be categorised as ‘within enamel’ but when required, 

will be differentiated by their clinical appearance. The frequency distribution of each of 

these categories is presented in Table 14 (primary teeth) and Table 15 (permanent teeth). 

 

In the management of primary teeth, the majority of participants selected the outer third 

of dentine as their restorative treatment threshold (66.0%). Lesions confined ‘within 

enamel’ were selected for restoration by 21.8% of the sample. This comprised 0.2% of 

participants who selected lesion description 1 (white/brownish discolouration in the 

enamel visible after air-drying, no cavitation), 4.4% who selected lesion description 2 

(white/brownish discolouration in the enamel visible without air-drying, 

demineralisation located in the inner half of enamel) and 17.2% who selected lesion 

description 3 (localised enamel breakdown without visible demineralisation in the 

dentine). The remaining participants selected their restorative treatment threshold to be 

the ‘middle third of dentine or greater’ (12.2%). This comprised those participants who 

selected the middle third of dentine (11.5%) and the inner third of dentine (0.7%). The 

cross tabulation of threshold selection and the demographic characteristics of the sample 

are presented in Table 14. Chi-square tests demonstrated a statistically significant 

association with age, clinical experience, practice type and source of primary 

qualification. A smaller proportion of participants under 30 years of age (13.9%) and 

who have less than 10 years of clinical experience (16.3%) selected a restorative 

treatment threshold ‘within enamel’. Participants in private practice selected a restorative 

treatment threshold ‘within enamel’ (24.1%) more frequently than those in ‘other’ 

practice types (14.1%). A greater proportion of those participants who gained their 

primary qualification overseas selected to restore lesions ‘within enamel’ (36.7%) when 

compared to those who trained in NZ (18.9%). Conversely, a greater proportion of 

participants who gained their primary qualification in NZ selected their restorative 

treatment threshold as the outer third of dentine (68.5%).  

 

In the management of permanent teeth, the majority of participants also selected the outer 

third of dentine as their restorative treatment threshold (53.5%). Lesions confined ‘within 

enamel’ were selected for restoration by 37.3% of the sample. This comprised 2.2% of 

participants who selected lesion description 1 (white/brownish discolouration in the 

enamel visible after air-drying, no cavitation), 8.1% who selected lesion description 2 
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(white/brownish discolouration in the enamel visible without air-drying, 

demineralisation located in the inner half of enamel) and 27.1% of participants who 

selected lesion description 3 (localised enamel breakdown without visible 

demineralisation in the dentine). Remaining participants selected their restorative 

treatment threshold to be the ‘middle third of dentine or greater’ (9.2%). This comprised 

participants who selected the middle third of dentine (9.0%) and the inner third of dentine 

(0.2%). The cross tabulation of threshold selection and the demographic characteristics 

of the sample are presented in Table 15. Chi-square tests demonstrated a statistically 

significant association with age, scope, clinical experience, practice type and source of 

primary qualification. Participants who were older than 30 years of age selected a 

restorative treatment threshold ‘within enamel’ more frequently (42.2% of those 31-50 

years of age, 42% of those 50 years and older) than younger participants (22.3%). 

Conversely a greater proportion of participants under 30 years of age selected the outer 

third of dentine as their restorative treatment threshold (68.9%). Therapists selected 

thresholds ‘within enamel’ less frequently (15.5%) than dentists (42.6%) and specialists 

(38.2%) with a greater proportion selecting the outer third of dentine (65.0%) and ‘middle 

third of dentine or greater’ (19.4%). Participants with less than 10 years of clinical 

experience selected lesions ‘within enamel’ less frequently (25.5%) than those with 11-

30 years (47.2%) and more than 30 years (41.1%) of clinical experience. Participants 

from private practice were twice as likely to restore a lesion ‘within enamel’ (42.5%) 

when compared to those from ‘other’ practice types (20.1%). More than half of the 

participants who gained their primary qualification overseas selected a threshold ‘within 

enamel’ (52.2%). These lesions were selected by 34.3% of NZ trained participants.  

 

In both primary and permanent teeth, the majority of participants selected to restore an 

occlusal lesion with a radiolucency in the outer third of dentine (66% and 53.5% 

respectively). A greater proportion of participants selected to restore an occlusal lesion 

‘within enamel’ in the management of a permanent tooth (37.3%) when compared with 

a primary tooth (21.8%). These frequency distributions have been presented in Tables 14 

and 15. 
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Table 14. Restorative treatment thresholds selected for occlusal lesion management of primary 
teeth (brackets contain row percentages) 

 Restorative treatment threshold 
 Within enamel Outer third of 

dentine 
Middle third of 

dentine or > 
    
Sex    

Male  50 (21.6) 157 (67.7) 25 (10.8) 
Female  70 (21.4) 213 (65.1) 44 (13.5) 

Ethnicity    
Māori     8 (22.2)   24 (66.7)   4 (11.1) 
Non-Māori     113 (21.5) 348 (66.3) 64 (12.2) 

Age (years)   
11 (7.3)a <30  21 (13.9) 119 (78.8) 

31-50  52 (25.2) 129 (62.6) 25 (12.1) 
>50  40 (22.3) 112 (62.6) 27 (15.1) 

Scope    
Therapist  12 (11.5)   75 (72.1) 17 (16.3) 
Dentist     103 (24.2) 275 (64.6) 48 (11.3) 

 Specialist    8 (23.5)   22 (64.7)   4 (11.8) 
Experience (years)   

23 (10.7)a <10  35 (16.3) 157 (73.0) 
11-30  52 (26.8) 122 (62.9) 20 (10.3) 
>31  34 (22.8)   89 (59.7) 26 (17.4) 

Practice type   
46 (10.8)a  Private     103 (24.1) 278 (65.1) 

 Other  19 (14.1)   93 (68.9) 23 (17.0) 
Practice location    

City  89 (23.5) 240 (63.5) 49 (13.0) 
Town  26 (19.7)   93 (70.5) 13 (9.8) 
Rural    6 (14.0)   31 (72.1)   6 (14.0) 

Service model    
 No contract held  27 (18.8)   95 (66.0) 22 (15.3) 
 Contract held  96 (22.9) 277 (66.0) 47 (11.2) 
CPD (last 5 years)    

Attended      111 (22.0) 331 (65.5) 63 (12.5) 
Not attended  12 (20.3)   41 (69.5)   6 (10.2) 

Frequency of care    
Rarely  16 (19.3)   53 (63.9) 14 (16.9) 
>1/week     107 (22.2) 319 (66.3) 55 (11.4) 

Source 1° 
qualification   

59 (12.7)a NZ   88 (18.9) 319 (68.5) 
Overseas  33 (36.7)   47 (52.2) 10 (11.1) 

    
All combinedb     123 (21.8) 372 (66.0) 69 (12.2) 
    

a p <0.05, b item non-response for 14 participants (2.4% of the sample)   
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Table 15. Restorative treatment thresholds selected for occlusal lesion management of 
permanent teeth (brackets contain row percentages) 

 Restorative treatment threshold 
 Within enamel Outer third of 

dentine 
Middle third of 

dentine or >  
    
Sex    

Male   94 (41.0) 117 (51.1)   18 (7.9) 
Female 112 (34.7) 178 (55.1)   33 (10.2) 

Ethnicity    
Māori    11 (31.4)   21 (60.0)     3 (8.6) 
Non-Māori 195 (37.6) 277 (53.4)   47 (9.1) 

Age (years)   
  13 (8.8)a <30   33 (22.3) 102 (68.9) 

31-50   87 (42.2) 102 (49.5)   17 (8.3) 
>50   74 (42.0)   85 (48.3)   17 (9.7) 

Scope   
  20 (19.4)a Therapist   16 (15.5)   67 (65.0) 

Dentist 179 (42.6) 212 (50.5)   29 (6.9) 
 Specialist   13 (38.2)   19 (55.9)     2 (5.9) 
Experience (years)   

  23 (10.8)a <10   54 (25.5) 135 (63.7) 
11-30   91 (47.2)   92 (47.7)   10 (5.2) 
>31   60 (41.1)   69 (47.3)   17 (11.6) 

Practice type   
  28 (6.7)a  Private 179 (42.5) 214 (50.8) 

 Other   27 (20.1)   84 (62.7)   23 (17.2) 
Practice location    

City 146 (39.1) 194 (52.0)   33 (8.8) 
Town   47 (35.9)   70 (53.4)   14 (10.7) 
Rural   10 (23.8)   29 (69.0)     3 (7.1) 

Service model    
 Contract held 156 (37.7) 219 (52.9)   39 (9.4) 
 No contract held   52 (36.4)   79 (55.2)   12 (8.4) 
CPD (last 5 years)    

Attended 188 (37.8) 263 (52.8)   47 (9.4) 
Not attended   20 (33.9)   35 (59.3)     4 (6.8) 

Frequency of care    
Rarely   35 (43.8)   40 (50.0)     5 (6.3) 
>1/week 173 (36.3) 258 (54.1)   46 (9.6) 

Source 1° 
qualification   

  43 (9.3)a NZ  158 (34.3) 259 (56.3) 
Overseas   47 (52.2)   36 (40.0)     7 (7.8) 

    
All combinedb 208 (37.3) 298 (53.5)   51 (9.2) 
    

a p <0.05, b item non-response for 21 participants (3.6% of the sample)   
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Preparation technique 

The frequency distribution of occlusal preparation techniques selected in the 

management of primary teeth and the cross tabulation of these selections with the 

demographic characteristics of the sample are presented in Table 16. Chi-square tests 

demonstrated a statistically significant association between technique selection and 

scope with a greater proportion of dentists selecting to open the whole fissure system 

(6.3%) when compared to therapist (1.0%) and specialist (0%) groups. 

 

The frequency distribution of occlusal preparation techniques selected by the sample in 

the management of permanent teeth and the cross tabulation of these selections with the 

demographic characteristics of the sample are presented in Table 17. Chi-square tests 

demonstrated a statistically significant association between technique selection and 

scope. As above, a greater proportion of dentists selected to open the whole fissure 

system (10.8%) when compared to therapist (6.9%) and specialist (2.9%) groups. 

Specialists selected ‘other’ preparation techniques more frequently (17.6%). This was 

most commonly described as placement of a sealant over the remaining fissure system, 

in the free text box provided.  

 

When comparing occlusal preparation techniques selected in the management of occlusal 

lesions across primary and permanent teeth, fewer than 10% of participants selected to 

involve the whole fissure system. This was however selected by a greater proportion of 

the sample when restoring a permanent tooth (9.6%) than a primary tooth (5.0%). The 

preparation technique selected showed a statistically significant association with scope 

of practice in the management of both primary and permanent teeth. These frequency 

distributions have been presented in Tables 16 and 17.  
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Table 16. Preparation techniques selected for occlusal lesion management of primary teeth 
(brackets contain row percentages) 

 Removal carious 
tissue only 

Open the whole 
fissure system Other 

    
Sex    

Male 211 (90.9) 15 (6.5)    6 (2.6) 
Female 304 (93.0) 13 (4.0)  10 (3.1) 

Ethnicity     
Māori    33 (91.7)   2 (5.6)    1 (2.8) 
Non-Māori 483 (92.0) 26 (5.0)  16 (3.0) 

Age (years)    
<30 142 (94.0)   7 (4.6)    2 (1.3) 
31-50 191 (92.7)   9 (4.4)    6 (2.9) 
>51 163 (91.1)   8 (4.5)    8 (4.5) 

Scope   
   4 (3.8)a Therapist   99 (95.2)   1 (1.0) 

Dentist 389 (91.3) 27 (6.3)  10 (2.3) 
Specialist   30 (90.9)   0 (0.0)    3 (9.1) 

Experience (years)    
<10 201 (93.5) 10 (4.7)    4 (1.9) 
11-30 177 (91.7) 10 (5.2)    6 (3.1) 
>31 134 (89.9)   8 (5.4)    7 (4.7) 

Practice type    
Private  391 (91.6) 25 (5.9)  11 (2.6) 
Other 126 (93.3)   3 (2.2)    6 (4.4) 

Practice location    
City 347 (91.8) 19 (5.0)  12 (3.2) 
Town 120 (90.9)   7 (5.3)    5 (3.8) 
Rural   41 (95.3)   2 (4.7)    0 (0.0) 

CPD (last 5 years)    
Attended  466 (92.3) 24 (4.8)  15 (3.0) 
Not attended   52 (89.7)   4 (6.9)    2 (3.4) 

Service model    
Contract held 385 (91.7) 22 (5.2)  13 (3.1) 
Contract not held 133 (93.0)   6 (4.2)    4 (2.8) 

Frequency of care    
Rarely   75 (91.5)   5 (6.1)    2 (2.4) 
>1/week 443 (92.1) 23 (4.8)  15 (3.1) 

Source 1° qualification    
NZ  432 (92.9) 20 (4.3)  13 (2.8) 
Overseas   80 (88.9)   7 (7.8)    3 (3.3) 

All combinedb 
   
518 (92.0) 28 (5.0)  17 (3.0) 

    
a p<0.05, b item non-response by 15 participants (2.6% of the sample) 
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Table 17. Preparation techniques selected for occlusal lesion management of permanent teeth 
(brackets contain row percentages) 

 Removal carious 
tissue only 

Open the whole 
fissure system Other 

    
Sex    

Male  189 (83.3)  21 (10.6)   14 (6.2) 
Female  273 (85.3)  29 (9.1)   18 (5.6) 

Ethnicity     
Māori     31 (88.6)    1 (2.9)     3 (8.6) 
Non-Māori  432 (84.0)  52 (10.1)   30 (5.8) 

Age (years)    
<30  127 (85.8)  14 (9.5)     7 (4.7) 
31-50  169 (82.8)  24 (11.8)   11 (5.4) 
>51  150 (86.7)  11 (6.4)   12 (6.9) 

Scope   
    4 (3.9)a Therapist    91 (89.2)    7 (6.9) 

Dentist  348 (83.7)  45 (10.8)   23 (5.5) 
Specialist    27 (79.4)    1 (2.9)     6 (17.6) 

Experience (years)    
<10 178 (84.0)  25 (11.8)     9 (4.2) 
11-30 157 (82.6)  19 (10.0)   14 (7.4) 
>31 125 (86.8)    9 (6.3)   10 (6.9) 

Practice type    
Private   345 (82.3)  46 (11.0)   28 (6.7) 
Other  119 (90.8)    7 (5.3)     5 (3.8) 

Practice location    
City  311 (84.3)  35 (9.5)   23 (6.2) 
Town  107 (82.3)  15 (11.5)     8 (6.2) 
Rural    38 (90.5)    3 (7.1)     1 (2.4) 

CPD (last 5 years)    
Attended   419 (85.0)  45 (9.1)   29 (5.9) 
Not attended    47 (79.7)    8 (13.6)     4 (6.8) 

Service model    
Contract held   344 (83.7)  43 (10.5)   24 (5.8) 
Contract not held  122 (86.5)  10 (7.1)     9 (6.4) 

Frequency of care   
    3 (3.8) Rarely    67 (84.8)    9 (11.4) 

>1/week  399 (84.4)  44 (9.3)   30 (6.3) 
Source 1° qualification    

NZ   390 (85.7)  39 (8.6)   26 (5.7) 
Overseas    71 (78.9)  14 (15.6)     5 (5.6) 

All combinedb 
   
 466 (84.4)  53 (9.6)   33 (6.0) 

    
a p<0.05, b item non-response by 26 participants (4.5% of the sample) 
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Restorative material selection  

The participants selected a range of restorative materials to manage occlusal lesions. 

There was considerable variability in material selection for the management of primary 

teeth. Less variability was noted in the management of permanent teeth. The number of 

participants who selected each restorative material is presented below (Figure 7).  

 
Figure 7. Restorative materials selected in the management of occlusal lesions 

 

To analyse associations between material selection and demographic characteristics, 

materials were categorised as ‘amalgam’, ‘composite’ (composite, compomer and a 

combination of composite and GIC combined), ‘GIC’ (conventional and RMGIC 

combined) and ‘other’ (SSC and ‘other’ materials combined). The category ‘other’ was 

created due to the reduced number of participants selecting a SSC for the management 

of occlusal lesions and a number of participants who selected ‘other’ materials in the 

original data set (no participants selected ‘other’ materials for proximal lesion 

management in the original dataset). The frequency distribution of each of these 

categories is presented in Table 18 (primary teeth) and Table 19 (permanent teeth).  

 

In the management of primary teeth, the majority of participants selected to use a ‘GIC’ 

material to restore an occlusal lesion (51.2%). This comprised participants who selected 

conventional GIC (36.1%) and RMGIC (15.1%). ‘Composite’ materials were selected 
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by 42.8% of the sample and comprised participants who selected composite (33.7%), 

compomer (0.2%) or a combination of composite and GIC (8.9%). The cross tabulation 

of restorative material selection and the demographic characteristics of the sample are 

presented in Table 18. Chi-square tests demonstrated a statistically significant 

association between material selection and gender, scope, clinical experience, practice 

type and practice location. A greater proportion of male participants (47.0%) and those 

from dentist (47.9%) and specialist (48.5%) groups selected to use ‘composite’ materials 

for the management of an occlusal lesion in a primary tooth. The majority of therapists 

selected to use ‘GIC’ materials (71.2%). ‘Composite’ materials were selected more 

frequently by participants in private practice (45.9%) when compared to those in ‘other’ 

practice types (33.3%). Participants in ‘other’ practice types selected ‘GIC’ materials 

more frequently (57.8%) than those in private (48.9%). A greater proportion of 

participants who practise in the city (48.1%) selected to use ‘composite’ materials when 

compared to those practising in town (31.1%) and rural (37.2%) locations.  

 

There was less variability in the materials recommended for the restoration of permanent 

teeth with the majority selecting ‘composite’ materials (75%). This comprised 

participants who selected composite (64.3%) and a combination of composite and GIC 

(10.6%) with no participants selecting compomer. The cross tabulation of restorative 

material selection and the demographic characteristics of the sample are presented in 

Table 19. Chi-square tests demonstrated a statistically significant association between 

material selection and gender, age and clinical experience. A greater proportion of male 

participants selected ‘composite’ (77.3%) and ‘GIC’ (17.9%) materials when compared 

to female participants (73.3% and 14.3% respectively). Older participants selected 

amalgam (2.9% of those 31-50 years and 3.4% of those >51 years) and ‘composite’ 

materials (69.9% of those >51 years) less frequently. Conversely, a greater proportion of 

older participants selected ‘GIC’ materials (20.5%). Similar findings were demonstrated 

based on clinical experience with amalgam (2.6% of those 11-30 years and 2.7% of 

those >31 years) and ‘composite’ (69.2% of those >31 years) materials selected by a 

lower proportion of participants. ‘GIC’ materials were more frequently selected by 

participants with more than 31 years of clinical experience (24.7%). 
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When comparing restorative materials selected in the management of occlusal lesions, 

the recommendation for amalgam was low across primary (2.3%) and permanent (4.3%) 

teeth. The majority of participants selected ‘GIC’ materials in the management of 

primary teeth (51.2%) while this was selected by 15.9% of the sample in the management 

of permanent teeth. In the management of permanent teeth, the majority selected 

‘composite’ materials (75.0%) which were selected by 42.8% of the sample in the 

management of primary teeth. Less than 5% of the sample selected ‘other’ materials. 

These frequency distributions have been presented in Tables 18 and 19.  

  



 75 

Table 18. Restorative materials selected for occlusal lesion management of primary teeth 
(brackets contain row percentages)  

 Amalgam Composite GIC Other 
     
Sex    

  3 (1.3)a Male    4 (1.7) 109 (47.0) 116 (50.0) 
Female    9 (2.8) 130 (39.8) 170 (52.0) 18 (5.5) 

Ethnicity     
Māori     0 (0.0)   15 (41.7)   19 (52.8)   2 (5.6) 
Non-Māori  13 (2.5) 226 (43.0) 267 (50.9) 19 (3.6) 

Age (years)     
<30    4 (2.6)   68 (45.0)   70 (46.4)   9 (6.0) 
31-50    4 (1.9)   92 (44.7) 104 (50.5)   6 (2.9) 
>51    5 (2.8)   64 (35.8) 104 (58.1)   6 (3.4) 

Scope     
  8 (7.7)a Therapist    1 (1.0)   21 (20.2)   74 (71.2) 

Dentist  11 (2.6) 204 (47.9) 200 (46.9) 11 (2.6) 
Specialist    1 (3.0)   16 (48.5)   14 (42.4)   2 (6.1) 

Experience (years)    
10 (4.7)a <10    4 (1.9) 102 (47.4)   99 (46.0) 

11-30    8 (4.1)   81 (42.0)   98 (50.8)   6 (3.1) 
>31    1 (0.7)   52 (34.9)   91 (61.1)   5 (3.4) 

Practice type    
11 (2.6)a Private   11 (2.6) 196 (45.9) 209 (48.9) 

Other    2 (1.5)   45 (33.3)   78 (57.8) 10 (7.4) 
Practice location    

13 (3.4)a City    8 (2.1) 182 (48.1) 175 (46.3) 
Town    4 (3.0)   41 (31.1)   83 (62.9)   4 (3.0) 
Rural    0 (0.0)   16 (37.2)   25 (58.1)   2 (4.7) 

CPD (last 5 years)     
Attended  12 (2.4) 215 (42.6) 259 (51.3) 19 (3.8) 
Not attended    1 (1.7)   26 (44.8)   29 (50.0)   2 (3.4) 

Service model     
Contract held  10 (2.4) 183 (43.6) 214 (51.0) 13 (3.1) 
Contract not held    3 (2.1)   58 (40.6)   74 (51.7)   8 (5.6) 

Frequency      
Rarely    1 (1.2)   35 (42.7)   41 (50.0)   5 (6.1) 
>1 per week  12 (2.5) 206 (42.8) 247 (51.4) 16 (3.3) 

Source 1° 
qualification     

NZ     9 (1.9) 202 (43.4) 239 (51.4) 15 (3.2) 
Overseas    4 (4.4)   35 (38.9)   48 (53.3)   3 (3.3) 

     
All combinedb  13 (2.3) 241 (42.8) 288 (51.2) 21 (3.7) 
     

a p<0.05, b item non-response by 15 participants (2.6% of the sample) 
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Table 19. Restorative materials selected for occlusal lesion management of permanent teeth 
(brackets contain row percentages) 

 Amalgam Composite GIC Other 
     
Sex    

  5 (2.2)a Male   6 (2.6) 177 (77.3) 41 (17.9) 
Female 18 (5.6) 236 (73.3) 46 (14.3) 22 (6.8) 

Ethnicity     
Māori    3 (8.8)   28 (82.4)   2 (5.9)   1 (2.9) 
Non-Māori 21 (4.0) 387 (74.6) 85 (16.4) 26 (5.0) 

Age (years)    
  8 (5.4)a <30 12 (8.1) 116 (78.4) 12 (8.1) 

31-50   6 (2.9) 159 (77.6) 32 (15.6)   8 (3.9) 
>51   6 (3.4) 123 (69.9) 36 (20.5) 11 (6.3) 

Scope      
Therapist   8 (7.8)   68 (66.7) 19 (18.6)   7 (6.9) 
Dentist 14 (3.3) 323 (76.9) 65 (15.5) 18 (4.3) 
Specialist   2 (6.1)   25 (75.8)   4 (12.1)   2 (6.1) 

Experience (years)    
11 (5.2)a <10 15 (7.1) 166 (78.3) 20 (9.4) 

11-30   5 (2.6) 144 (75.4) 31 (16.2) 11 (5.8) 
>31   4 (2.7) 101 (69.2) 36 (24.7)   5 (3.4) 

Practice type     
Private  14 (3.3) 319 (75.8) 69 (16.4) 19 (4.5) 
Other 10 (7.5)   96 (72.2) 19 (14.3)   8 (6.0) 

Practice location    
17 (4.6) City 13 (3.5) 288 (77.2) 55 (14.7) 

Town   9 (6.9)   86 (66.2) 28 (21.5)   7 (5.4) 
Rural   0 (0.0)   36 (85.7)   5 (11.9)   1 (2.4) 

CPD (last 5 years)     
Attended 20 (4.0) 374 (75.3) 79 (15.9) 24 (4.8) 
Not attended   4 (6.9)   42 (72.4)   9 (15.5)   3 (5.2) 

Service model     
Contract held 15 (3.6) 318 (77.0) 62 (15.0) 18 (4.4) 
Contract not held   9 (6.3)   98 (69.0) 26 (18.3) 9 (6.3) 

Frequency      
Rarely   2 (2.5)   60 (75.9) 13 (16.5)   4 (5.1) 
>1 per week 22 (4.6) 356 (74.8) 75 (15.8) 23 (4.8) 

Source 1° 
qualification 

    

NZ  22 (4.8) 345 (75.3) 72 (15.7) 19 (4.1) 
Overseas   1 (1.1)   66 (73.3) 16 (17.8)   7 (7.8) 

     
All combinedb 24 (4.3) 416 (75.0) 88 (15.9) 27 (4.9) 

     
a p<0.05, b item non-response by 23 participants (4.0% of the sample) 
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Clinical management of tooth 85 occlusal surface  

In addition to the selection of restorative treatment thresholds and the preparation 

technique and material preferred for a lesion at that threshold, participants were also 

asked to select a diagnosis and management strategy for an occlusal surface of tooth 85. 

A clinical photograph of the occlusal surface and a periapical radiograph were provided, 

as seen in Figure 8.  

 

  

Figure 8. Clinical photograph and periapical radiograph of 85 occlusal surface 

 

The results pertaining to the diagnosis and management of this occlusal surface will be 

presented separately.  

Diagnosis  

The frequency distribution of each diagnosis is presented in Table 20 and demonstrates 

a considerable variability within the sample. Based on the information provided, 13.9% 

of participants felt that this surface did not have a carious lesion. The majority of 

participants (77%) diagnosed this surface to have a carious lesion with 45.2% diagnosing 

the lesion to be in enamel and 31.8% in dentine. Uncertainty of the correct diagnosis was 

selected by 9.1% of the sample.  

 

The cross tabulation of diagnosis and the demographic characteristics of the sample are 

presented in Table 20. Chi-square tests demonstrated a statistically significant 

association between diagnosis selection and scope and practice type. A greater proportion 
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of therapists (27.2%) diagnosed no carious lesion to be present compared to dentists 

(10.2%) and specialists (19.4%). A greater proportion of dentists (35.6%) selected a 

dentine lesion diagnosis and a greater proportion of specialists (16.1%) were uncertain. 

A similar proportion of participants in each scope diagnosed an enamel lesion (44.7% 

therapist, 45.5% dentist, 41.9% specialist). Participants in private practice were more 

likely to diagnose the surface as having a carious lesion (79.2%) and to describe it as 

being in dentine (35.5%). 

Management 

The participants selected a range of strategies to manage this occlusal surface. The 

number of participants who selected each management strategy is presented below 

(Figure 9).  

 
Figure 9. Management strategies selected for the treatment of tooth 85  

 

To analyse associations between management selection and demographic characteristics, 

management strategies were categorised as ‘no treatment with follow up’, ‘fluoride 

treatment’, ‘sealing’ (fissure sealant resin based and fissure glass ionomer cement based 

combined) and ‘restoration’ (prepare and restore carious parts only and prepare and 

restore whole fissure system combined). The frequency distribution of these categories 

is presented in Table 21.  
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Once categorised, there was an equal proportion of the sample selecting to manage the 

occlusal surface with a sealant (33.5%) and restorative care (33.8%). Of those who 

selected to place a sealant, 13.5% recommended a resin-based sealant and 19.9% a GIC-

based sealant. Those who selected to restore comprised those participants who selected 

to restore only the carious portions (28.9%) and those who would restore the whole 

fissure (4.9%). One in five participants selected a topical fluoride treatment of 

unspecified modality (19.9%). Remaining participants selected to provide no treatment 

with follow-up (12.8%).  

 

The cross tabulation of management strategy selection and the demographic 

characteristics of the sample are presented in Table 21. Chi-square tests demonstrated a 

statistically significant association between management strategy selection and sex, 

scope, practice type and source of primary qualification. Males were more likely to 

recommend no treatment with follow up (20.5%) and less likely to recommend placement 

of a sealant (25.4%) than females (7.5% and 38.6% respectively). A greater proportion 

of specialists and therapists selected to manage the lesion with fluoride treatment (21.4%, 

32.3%) and sealing (51.5%, 45.2%). Dentists and practitioners in private practice were 

more likely to select no treatment with follow up (14.3% dentists, 14.3% private) or 

restorative care (39.0% dentists, 38.6% private). Of the participants working in private 

practice, 47.1% selected a non-invasive (19.1% topical fluoride treatment) or micro-

invasive (28.0% sealant) strategy. This increased to 73.5% of participants working in 

‘other’ practice types (22.7% topical fluoride treatment, 50.8% sealant).  

 

The cross tabulation of diagnosis and management strategy selection to analyse 

associations between these variables is presented in Table 22. Chi-square tests 

demonstrated a statistically significant association between management strategy 

selection and the diagnosis selected for this surface, with 44.9% of those diagnosing a 

carious lesion within enamel recommending the application of a sealant. This decreased 

to 14.9% of those diagnosing the surface to have a carious lesion involving dentine. Of 

those participants diagnosing a lesion within enamel, 26.3% decided to manage this with 

a fluoride treatment.  

  



 80 

Table 20. Diagnosis selected for tooth 85 occlusal surface (brackets contain row percentages)  

 No carious 
lesion 

Enamel 
lesion 

Dentine 
lesion Uncertain 

     
Sex   

   81 (36.2) 
 

Male   30 (13.4)    93 (41.5)  20 (8.9) 
Female   46 (14.4)  152 (47.6)    93 (29.2)  28 (8.8) 

Ethnicity     
Māori     8 (23.5)    12 (35.3)    10 (29.4)    4 (11.8) 
Non-Māori   68 (13.3)  233 (45.6)  164 (32.1)  46 (9.0) 

Age     
<30   23 (15.8)    69 (47.3)    43 (29.5)  11 (7.5) 
31-50   20 (9.9)    92 (45.3)    67 (33.0)  24 (11.8) 
>51   28 (16.2)    76 (43.9)    55 (31.8)  14 (8.1) 

Scope    
   20 (19.4)    9 (8.7)a Therapist   28 (27.2)    46 (44.7) 

Dentist   42 (10.2)  188 (45.5)  147 (35.6)  36 (8.7) 
Specialist     6 (19.4)    13 (41.9)      7 (22.6)    5 (16.1) 

Experience (years)     
<10   27 (12.9)  105 (50.0)    59 (28.1)  19 (9.0) 
11-30   21 (11.2)    78 (41.5)    68 (36.2)  21 (11.2) 
>31   26 (18.2)    61 (42.7)    46 (32.2)  10 (7.0) 

Practice type    
 38 (9.2)a Private    48 (11.6)  181 (43.7)  147 (35.5) 

Other   28 (21.2)    65 (49.2)    27 (20.5)  12 (9.1) 
Practice location   

 125 (34.2) 
 

City   47 (12.9)  158 (43.3)  35 (9.6) 
Town   21 (16.2)    61 (46.9)    39 (30.0)    9 (6.9) 
Rural     6 (14.3)    20 (47.6)    10 (23.8)    6 (14.3) 

CPD (last 5 years)     
Attended   70 (14.3)  222 (45.4)  153 (31.3)  44 (9.0) 
Not attended     6 (10.3)    25 (43.1)    21 (36.2)    6 (10.3) 

Service model     
Contract held   57 (13.9)  188 (46.0)  134 (32.8)  30 (7.3) 
Contract not held   19 (13.8)    59 (42.8)    40 (29.0)  20 (14.5) 

Frequency      
Rarely   12 (16.2)    31 (41.9)    24 (32.4)    7 (9.5) 
>1 per week   64 (13.5)  216 (45.7)  150 (31.7)  43 (9.1) 

Source 1° 
qualification     

NZ    59 (13.1)  205 (45.4)  148 (32.7)  40 (8.8) 
Overseas   14 (15.9)    41 (46.6)    25 (28.4)    8 (9.1) 

     
All combinedb   76 (13.9)  247 (45.2)  174 (31.8)  50 (9.1) 
     

a p<0.05, b item non-response by 31 participants (5.4% of sample)  
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Table 21. Management strategy selected for tooth 85 occlusal surface (brackets contain row 
percentages) 

 No treatment 
(follow up) 

Fluoride 
treatment Sealing Restoration 

     
Sex   

  57 (25.4)    81 (36.2)a Male 46 (20.5)   40 (17.9) 
Female 24 (7.5)   69 (21.6) 123 (38.6)  103 (32.3) 

Ethnicity     
Māori    6 (17.6)     3 (8.8)   15 (44.1)    10 (29.4) 
Non-Māori 64 (12.5) 104 (20.4) 168 (32.9)  175 (34.2) 

Age     
<30 10 (6.8)   28 (19.2)   58 (39.7)    50 (34.2) 
31-50 31 (15.3)   43 (21.2)   53 (26.1)    76 (37.4) 
>51 24 (13.9)   32 (18.5)   64 (37.0)    53 (30.6) 

Scope    
  53 (51.5)    18 (17.5)a Therapist 10 (9.7)   22 (21.4) 

Dentist 59 (14.3)   77 (18.6) 116 (28.1)  161 (39.0) 
Specialist   1 (3.2)   10 (32.3)   14 (45.2)      6 (19.4) 

Experience (years)    
   70 (33.3)a <10 17 (8.1)   45 (21.4)   78 (37.1) 

11-30 29 (15.4)   38 (20.2)   45 (23.9)    76 (40.4) 
>31 23 (16.1   24 (16.8)   58 (40.6)    38 (26.6) 

Practice type    
 160 (38.6)a Private  59 (14.3)   79 (19.1) 116 (28.0) 

Other 11 (8.3)   30 (22.7)   67 (50.8)    24 (18.2) 
Practice location   

122 (33.4) 
 

City 46 (12.6)   68 (18.6)  129 (35.3) 
Town 15 (11.5)   30 (23.1)   40 (30.8)    45 (34.6) 
Rural   8 (19.0)     7 (16.7)   18 (42.9)      9 (21.4) 

CPD (last 5 years)     
Attended 64 (13.1)   99 (20.2) 169 (34.6)  157 (32.1) 
Not attended   6 (10.3)   10 (17.2)   14 (24.1)    28 (48.3) 

Service model     
Contract held 50 (12.2)   78 (19.1) 131 (32.0)  150 (36.7) 
Contract not held 20 (14.5)   31 (22.5)   52 (37.7)    35 (25.4) 

Frequency      
Rarely 14 (18.9)   16 (21.6)   20 (27.0)    24 (32.4) 
>1 per week 56 (11.8)   93 (19.7) 163 (34.5)  161 (34.0) 

Source 1° 
qualification    

 154 (34.1)a NZ  51 (11.3)   88 (19.5) 159 (35.2) 
Overseas 18 (20.5)   20 (22.7)   21 (23.9)    29 (33.0) 

     
All combinedb 70 (12.8) 109 (19.9) 183 (33.5)  185 (33.8) 
     

a p<0.05, b item non-response by 31 participants (5.4% of the sample)   
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Table 22. Treatment selection for tooth 85 occlusal surface by diagnosis (brackets contain row 
percentages) 

 No 
treatment 

Fluoride 
treatment Sealing Restoration 

    
      0 (0.0)a No carious lesion 25 (32.9)   24 (31.6)   27 (35.5) 

Carious lesion (enamel) 25 (10.1)   65 (26.3) 111 (44.9)     46 (18.6) 
Carious lesion (dentine)   9 (5.2)   10 (5.7)   26 (14.9)   129 (74.1) 
Uncertain 11 (22.0)   10 (20.0)   19 (38.0)     10 (20.0) 

All combinedb 
    
70 (12.8) 109 (19.9) 183 (33.5) 185 (33.8) 

     
a p<0.05  
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Chapter 4. Discussion 

Restorative treatment thresholds 

Proximal lesion management 

Restorative treatment thresholds selected by the sample demonstrated variability in the 

management of both primary and permanent teeth. Such variability has been a 

predominant feature of previous studies as presented in Table 23. It should be noted that 

previous studies have used ‘middle third of dentine’ as a proximal radiolucency depth. 

While there is a disparity in the language, the image used to represent this depth appears 

well matched to the image used for the ‘outer half of dentine’ radiolucency depth used in 

this study. 

 

Restorative treatment thresholds can infer the translation of minimal intervention 

principles across several parameters. Firstly, translation can be demonstrated by the 

proportion of participants selecting to provide operative care for proximal lesions 

extending up to the enamel-dentine border. Such lesions were deemed ‘early’ in a recent 

systematic review and meta-analysis of studies from the previous 30 years and were 

reported to be restored by 48% of dentists and dental therapists (Innes and Schwendicke 

2017). This proportion represents significant heterogeneity however, with a range of 

between 5% (Mejàre et al. 1999) and 98% (Heaven et al. 2013) of practitioners restoring 

early lesions as presented in Table 23. In this study, the proportion of participants 

selecting to restore ‘early’ lesions in primary teeth was 17.3% and 15.6% in permanent 

teeth which aligns with previous studies demonstrating more conservative threshold 

selection (Mejàre et al. 1999; Tveit et al. 1999; Khalaf et al. 2014). While this appears 

reassuring, it remains that a consequential number of participants selected to provide 

operative intervention that would be associated with overtreatment and is therefore no 

longer supported.  

 

The translation of principles can also be inferred from the restorative treatment threshold 

selected by the majority of participants. In previous studies, this is reported to be the 

enamel-dentine border (Riordan et al. 1991; el-Mowafy and Lewis 1994; Heaven et al. 
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2013; Rechmann et al. 2016) or the outer third of dentine (Riordan et al. 1991; Tveit et 

al. 1999; Khalaf et al. 2014). Outliers include a study of French dentists, where the 

majority selected to restore a lesion in the inner half of enamel (Domejean-Orliaguet et 

al. 2004) and a study of Swedish dentists, where the majority selected a lesion in the 

middle third of dentine (Mejàre et al. 1999). Results of this study found the majority of 

participants selected a restorative treatment threshold of the outer third of dentine in the 

management of both primary (50.3%) and permanent (47.6%) teeth. 

 

In addition to the discouragement for operative care of ‘early’ lesions, there is increasing 

support for the provision of non-invasive or micro-invasive treatment strategies for 

proximal lesions at the outer third of dentine. The ICCMS is a system for contemporary 

caries management based on ICDAS (Pitts et al. 2014). While the guide for this system 

encourages practitioners to consider caries risk assessment and to assess lesion activity 

when making treatment decisions, it is possible to compare the system recommendations 

to the results of this study. The ICCMS defines proximal lesions limited to the outer third 

of dentine radiographically as ‘initial’ and recommends only non-invasive or micro-

invasive treatments in their management. Proximal lesions reaching the middle third of 

dentine radiographically are defined as ‘moderate’ and are recommended for minimally 

invasive operative care only if cavitation is confirmed. Alternatively, non-invasive or 

micro-invasive treatments are recommended. These recommendations are supported by 

the Caries Management System as presented by Evans and Dennison (2009). In the light 

of these recommendations, the majority of participants in the current study have therefore 

selected a restorative treatment threshold for which contemporary protocols recommend 

alternative treatment approaches. This majority constituted 67.6% in the management of 

primary teeth and 63.2% in permanent teeth. 

 

In comparing the restorative treatment thresholds for primary and permanent teeth, there 

were similar proportions recommending operative intervention for proximal lesions 

within enamel (17.3% primary, 15.6% permanent) and the outer third of dentine (50.3% 

primary, 47.6% permanent). The comparison of proximal lesion management in both sets 

of the dentition has previously been presented infrequently. In a study of final-year dental 

students in Brazil, a greater proportion of participants selected a restorative treatment 
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threshold in lesions extending up to the enamel-dentine border in permanent teeth (38.2%) 

than primary (28.6%) (Bervian et al. 2009). 

 

While the ICCMS presents treatment recommendations based on the same proximal 

lesion characteristics for the management of primary and permanent teeth, the Caries 

Management System presented by Evans and Dennison (2009) recommends that less 

conservative thresholds should be held for primary teeth. Lesions described as C4 

(corresponding to those radiographically within the outer third of dentine) in addition to 

those described as C5 (beyond the outer third of dentine) are recommended for operative 

care in primary teeth not due for exfoliation (Evans and Dennison 2009). Such 

recommendations may be based on the greater risk of rapid progression in primary teeth 

(Tinanoff and Douglass 2001) rather than on the presence of cavitation, with previous 

studies suggesting that the presence of cavitation for lesions at this depth would be 

infrequent (Pitts and Rimmer 1992).
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Table 23. Restorative treatment thresholds for proximal lesion management in previous and the current study (adapted from Rechmann et al. 2016) 

 

 Threshold in Enamel Threshold in Dentine 

 SS RR Outer half 
of enamel 

Inner half 
of enamel EDB Outer 1/3 

dentine 
Middle 1/3 

dentine 
Inner 1/3 
dentine 

Riordan et al. (1991) 
Australia (Dentists) 
Australia (Dental Therapists) 

 
45 
207 

 
95.1% 
84% 

 
2% 
1% 

 
9% 
12% 

 
29% 
40% 

 
40% 

37.2% 

 
11% 
7.2% 

 
9% 

2.4% 
el-Mowafy and Lewis (1994) 

Dentists (Canada) 2450 52.1% 1% 27% 67% 5% - - 

Mejàre et al. (1999) 
Dentists (Sweden) 923 70.5% - 1% 4% 42% 52% 1% 

Tveit et al. (1999) 
Dentists (Norway) 640 84.4% 4% - 15% 62% 19% 1% 

Domejean-Orliaguet et al. (2004) 
Dentists (France) 2000 39.1% 20% 36% 32% 11% 1% - 

Heaven et al. (2013) 
Dentists (USA) 901 63.0% 2% 42% 54% 3% 1% - 

Khalaf et al. (2014) 
Dentists (Kuwait) 200 92.5% 2% 8% 7% 40% 19% 24% 

Rechmann et al. (2016) 
Dentists, specialists (USA) 16, 960 11.3% 3% 15% 43% 33% 4% 2% 

This study 
Primary teeth 
Permanent teeth  

2844 22.4% 
 

1.4% 
1.1% 

 
2.6% 
2.6% 

 
13.3% 
11.9% 

 
50.3% 
47.6% 

 
30.6% 
35.4% 

 
1.7% 
1.4% 
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Occlusal lesion management 

Restorative treatment thresholds selected by the sample demonstrated variability in the 

management of both primary and permanent teeth. Such variability has been a 

predominant feature of previous studies as presented in Table 24. To compare the 

restorative treatment thresholds selected in this study with those reported in previous 

studies (where a 5-point scale of occlusal lesion progression has been used), those 

participants who selected to restore occlusal lesion descriptions 1 and 2 have been 

merged. These two codes reflect the description of traditionally examined ‘Grade 1’ 

lesions – those with white or discoloured enamel, no cavitation clinically and no sign of 

caries radiographically.  

 

As in proximal lesion management, the translation of minimal intervention principles can 

be inferred from the proportion of participants selecting to provide operative care for 

‘early’ lesions. This was reported to be 12% of dentists and dental therapists in a recent 

systematic review and meta-analysis of studies from the previous 30 years (Innes and 

Schwendicke 2017). However, this proportion reflects heterogeneity across studies with 

the range of participants selecting to restore ‘early’ lesions reported to be between 4% 

(Khalaf et al. 2014) and 49% (Domejean-Orliaguet et al. 2004) as presented in Table 24. 

In this current study, the proportion of participants who selected to restore occlusal 

lesions within enamel was 21.8% in the management of primary teeth, increasing to 37.3% 

in the management of permanent teeth. 

 

The translation of principles can also be inferred from the restorative treatment threshold 

selected by the majority of participants. This is reported most commonly to be a ‘grade 

3’ lesion in previous studies – that of a moderately sized cavity and/or radiolucency in 

the outer third of dentine. Outliers include Domejean-Orliaguet et al. (2004) where an 

equal majority selected to restore ‘grade 2’ and ‘grade 3’ lesions and Khalaf et al. (2014) 

where the majority selected to restore lesions described as ‘grade 4’. In the current study, 

the majority of participants selected to restore a lesion description 4 (relative to ‘grade 

3’) in the management of both primary and permanent teeth. This description was of an 

underlying shadow from dentine, with a carious lesion in the outer third of dentine 

radiographically. 
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The proportion of participants in this study who selected to restore ‘early’ lesions appears 

to be high in the context of previous studies. However, the occlusal lesion description 

selected by the majority of participants appears consistent.  

 

As previously mentioned, while the guide for the ICCMS encourages practitioners to 

consider caries risk assessment and to assess lesion activity when making treatment 

decisions, it is possible to compare the systems recommendations to the results of this 

study. In the ICCMS, occlusal lesions that are clinically assessed as ICDAS 3 or 4 are 

categorised as ‘moderate’, irrespective of their radiographic appearance. If a moderate 

lesion is deemed ‘active’, the provision of a resin-based sealant or of minimally invasive 

operative care is recommended. These recommendations are consistent for primary and 

permanent teeth with consideration given to glass ionomer sealants or placement of a 

non-preparation crown in primary teeth if necessary (Pitts et al. 2014). In this study, 

‘moderate’ lesions (lesion description 3 and 4) were selected for operative intervention 

by 83.2% of participants in the management of primary teeth and 80.6% in the 

management of permanent teeth. It would therefore appear that the selection made by the 

majority of participants is aligned with current recommendations.  

 

The restoration of ICDAS 3 lesions (where there is judged to be no clinical or 

radiographic involvement of dentine) is a seemingly contradictory recommendation to 

those made for the management of proximal lesions (where there is no support for 

operative care of lesions not involving dentine). This is based on studies that 

demonstrated bacterial infection of dentine with micro-cavitation (Ricketts et al. 2002). 

However, with the increasing recognition of sealants as an effective micro-invasive 

strategy (Bader and Shugars 2006; Griffin et al. 2008; Borges et al. 2010; Simonsen and 

Neal 2011) that significantly reduce bacterial counts within a lesion (Oong et al. 2008), 

the recommendation for operative care of ICDAS 3 lesions may become redundant. 

Indeed, in the Caries Management System presented by Evans and Dennison (2009), 

ICDAS 3 lesions in the occlusal surface of permanent teeth are only recommended for 

operative care if they are associated with a radiolucency greater than the outer third of 

dentine. In the management of primary teeth, ICDAS 3 lesions are recommended for 
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operative care if they are associated with a radiolucency greater than the enamel-dentine 

border.  

 

Occlusal lesion management was further examined in the analysis of data pertaining to 

the diagnosis and management of tooth 85. Based on a clinical photograph and associated 

periapical radiograph of the questionable occlusal surface, sealing was selected as the 

appropriate management strategy by a third of participants (33.5%). This was dependent 

however upon the corresponding diagnosis for that surface selected by the participant, 

with 44.9% of those diagnosing an enamel lesion recommending the application of a 

sealant but only 14.9% of those diagnosing a dentine lesion. These selections align with 

the recommendations given for primary teeth in both the ICCMS and Caries Management 

System (Evans and Dennison 2009; Pitts et al. 2014). It should be noted that 26.3% of 

those diagnosing a lesion within enamel decided to manage this with a fluoride treatment 

(unspecified modality), which constitutes a non-invasive treatment alternative shown to 

be effective in the management of early occlusal caries in primary teeth (Autio-Gold and 

Courts 2001). The provision of pit and fissure sealants in the management of permanent 

teeth was not examined in this study.   
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Table 24. Restorative treatment thresholds for occlusal lesion management in previous and the current study (adapted from Rechmann et al.2016) 

   Threshold in Enamel Threshold in Dentine 

 SS RR Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 

Mejàre et al. (1999) 
Dentists (Sweden)  

923 70.5% - 6.0% 67% 27% - 

Espelid et al. (2001) 
Dentists (Norway) 
Dentists (Sweden) 
Dentists (Denmark) 

 
759 
923 
173 

 
84.4% 
10.5% 
100% 

 
0.5% 

- 
- 

 
17.3% 
5.9% 
4.6% 

 
70.2% 
67% 

69.9% 

 
11.5% 
26.7% 
24.3% 

 
0.5% 
0.3% 
1.2% 

Domejean-Orliaguet et al. (2004) 
Dentists (France) 

2000 39.1% 2.0% 47% 47% 3.0% - 

Heaven et al. (2013) 
Dentists (USA) 

901 63% 1.0% 9.0% 34% 33% 2.0% 

Khalaf et al. (2014) 
Dentists (Kuwait) 200 92.5% - 4.0% 28% 43% 24% 

Domejean et al. (2015b) 
Dentists (France) 2000 41.9% 2.0% 37% 55% 6.0% - 

Rechmann et al. (2016) 
Dentists, specialists (USA) 16, 960 10.9% 2.0% 39% 50% 8.0% 2.0% 

This study 
Primary teeth  
Permanent teeth  

2844 22.4% 
 

4.6% 
10.2% 

 
17.2% 
27.1% 

 
66% 

53.5% 

 
11.5% 
9.0% 

 
0.7% 
0.2% 

SS – sample size, RR – response rate  
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Association with practitioner factors 

In the management of proximal and occlusal lesions in permanent teeth, dentists 

recommended operative intervention at earlier stages of lesion progression. Dentists were 

also less likely to select a non-invasive or micro-invasive treatment approach (46.7%) to 

manage the occlusal surface of 85 when compared to therapist (72.9%) and specialist 

(77.5%) groups. An association between the scope of practice or type of practitioner and 

restorative treatment threshold selection has been reported infrequently in previous 

studies. Such reports have highlighted a more conservative approach of dentists in 

Western Australia when compared with dental therapists (Riordan et al. 1991) and of 

paediatric dentists in the USA when compared with dentists (Rechmann et al. 2016). 

These associations may reflect a more operative management philosophy of dentists 

compared to other practitioner groups. Indeed, encouragement have been given to 

reframing more traditional operative based approaches to the education of dentists 

(Banerjee 2013). The limited uptake of therapeutic sealants by dentists has been reported 

elsewhere (Schwendicke et al. 2015). 

 

In this study, gender was associated with restorative treatment threshold selection only 

in the context of proximal lesion management in permanent teeth, with a greater 

proportion of males selecting to restore lesions within enamel and at outer third of dentine. 

However, they were less likely to select non-invasive or micro-invasive management of 

the occlusal surface of tooth 85. This aligns with the findings of previous studies where 

gender has only been associated with some aspects of caries management. Where an 

association was reported, it reflected a more conservative treatment approach by females 

(Tan et al. 2002; Riley et al. 2011).  

 

Across all clinical scenarios, participants who had gained their primary qualification 

overseas selected less conservative treatment thresholds than those who had trained in 

New Zealand. They were also more likely to select restorative treatment in the 

management of tooth 85. These associations are difficult to interpret due to the variability 

of training institutions and countries from which primary qualifications were gained. 

Such an association may be reduced in the future with increasing efforts toward 

international standardisation of caries assessment and management systems (Pitts et al. 
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2014) and education, such as in Europe with the development of a core curriculum in 

cariology (Anderson et al. 2011; Schulte et al. 2011).  

 

A commonly reported association in previous studies was that between restorative 

treatment thresholds and both age and clinical experience. These parameters both reflect 

training received in more traditional caries management concepts. Associations between 

treatment thresholds, age and experience were only found in the management of occlusal 

lesions in this study. This may reflect an increase in the support of fissure sealing with 

time, initially as a prevention strategy but now with established support as a treatment 

modality to prevent progression of early lesions (Bader and Shugars 2006; Borges et al. 

2010; Simonsen and Neal 2011). 

Association with practice characteristics  

In this study, participants in private practice recommended less conservative treatment 

thresholds across all clinical scenarios. This was a common finding in previous studies 

although the comparison of these studies does not directly correlate to the care of children 

and adolescents in NZ. Public health practices have previously been defined as those that 

receive the majority of their funding from public services (Riley et al. 2011). In this study, 

79.1% of participants who described their principal practice type as private also provided 

services under one or both components of the CDA. Therefore, in this study, the majority 

of private practitioners were evidently selecting their restorative treatment thresholds in 

the context of a publicly funded model. Despite this, there may be an increased 

susceptibility of private practitioners to a number of the barriers suggested to limit 

translation of minimally invasive principles (Schwendicke et al. 2015), which could 

translate to the provision of care under this model.  

 

When considering such barriers, the high proportion of participants attending CPD makes 

it unlikely that a reduced selection of conservative treatment thresholds can be attributed 

to the ‘don’t know’ as described by Innes et al. (2016). However it has been suggested 

that lateral transfer of knowledge (rather than a vertical transfer described as the 

dissemination of guidelines or recommendations) can be a more effective method by 

which to encourage change (Schwendicke et al. 2015). While peer contact is recognised 
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as a form of CPD in NZ, the frequency with which such topics are discussed is unknown 

(Dental Council 2010).  

 

Given the lack of remuneration to encourage the application of minimally invasive 

principles to services provided within the CDA, it was interesting that there were no 

statistically significant associations demonstrated between threshold selection and 

participants who held this agreement. Remuneration is frequently reported to be a 

potential barrier to change given its potential to “distort the relationship between clinical 

needs, individual demands and treatment provided” (Schwendicke et al. 2015). However, 

it was interesting that of those who provide services under the CDA, 16% of participants 

selected a proximal restorative treatment threshold ‘within enamel’, dismissing the CDA 

requirement for dentine involvement when providing restorative care. This increased to 

37.3% of participants who dismissed this requirement in the selection of an occlusal 

restorative treatment threshold. As adolescence can be considered a period of increased 

caries risk (American Academy of Paediatric Dentistry 2018) and as the attendance, 

particularly of groups of adolescents that experience dental caries inequitably can be 

irregular in NZ (Areai et al. 2011; Borsting et al. 2015; Murray et al. 2015) the restorative 

treatment of lesions within enamel may represent the clinicians anticipation of lesion 

progression. This approach is unfounded within the context of minimal intervention 

principles and alternatively, the patient should receive a personalised treatment plan 

focused on arresting or limiting lesion progression. This may include non-invasive or 

micro-invasive treatment strategies and an adjusted recall interval with consideration 

given to a 6-month recall for patients of medium caries risk and a 3-month recall for 

patients a high caries risk (Evans et al. 2008). However, with the OHSA capitation 

package only able to be claimed annually, the lack of remuneration to support such recall 

may again act as a disincentive to apply minimal intervention principles to caries 

management decisions.  

 

While the extent to which the associations demonstrated in this study are considered to 

reflect a variability in the judgement of clinicians, the diagnosis of the condition of tooth 

85 suggests that a variability in the perception of participants may also contribute 

significantly to selections made. In this section, a greater proportion of dentists and 

private practitioners diagnosed the occlusal surface to have a carious lesion and for it to 
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involve dentine. This perception, that of a more advanced lesion, may contribute to the 

less conservative management approaches selected by these groups. It has been 

suggested that in attempting to improve dentists’ decision making, focusing only on the 

dissemination of new treatment criteria would be flawed given the role of perception 

(Mileman et al. 1992). 
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Preparation technique 

In the management of primary and permanent teeth, participants predominantly selected 

a conservative preparation technique for the proximal lesion they had opted to restore. 

However, a traditional class II preparation technique was selected by 28% of participants 

in the management of primary teeth and 31.5% in the management of permanent teeth. 

The proportion of participants who selected a traditional class II technique in previous 

studies varies between 12% (Domejean-Orliaguet et al. 2004) and 54.1% (Rechmann et 

al. 2016).  

 

The application of minimal intervention principles encourages the use of conservative 

preparation techniques when cavitation has occurred. The development of adhesive 

materials has allowed techniques to be developed which allow greater preservation of 

tooth structure when compared to the extended traditional class II preparations required 

for the retention of amalgam (Tveit et al. 1999). In this study, there appeared to be a 

discrepancy in the application of this concept with only 12.4% of those participants 

selecting a traditional class II preparation also recommending amalgam in the 

management of a primary tooth. This was selected by 16.8% of the sample for the 

management of permanent teeth.  

 

In this study, ‘slot’ was used to describe a preparation technique using either an occluso-

approximal or a lateral approach to the lesion. The occluso-approximal approach was 

selected more frequently in the management of both primary and permanent teeth. In 

previous studies, the term ‘saucer’ has been used to describe a slot preparation that has a 

rounded form (in contrast to a slot preparation with an angled form, termed a ‘box’) and 

was selected by 22% (Baraba et al. 2010) to 68.4% (Vidnes-Kopperud et al. 2011) of 

participants. The current study did not differentiate between box and saucer shaped forms. 

When restored with composite, 70% of saucer shaped preparations remained clinically 

acceptable after 7 years (Nordbo et al. 1998). 

 

A tunnel preparation was selected by 4.7% of the sample in the management of a 

proximal lesion in a primary teeth and by 7.4% of the sample in the management of a 

permanent teeth. This approach was selected more frequently by males (9.1%, 13.5%), 
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older participants (10.3%, 17.2%) and those with greater than 31 years of experience 

(10.3%, 17.9%). A tunnel preparation was selected very infrequently by therapists (0.9%, 

2.9%).  

 

The restoration of proximal lesions using a tunnel preparation has demonstrated higher 

failure rates compared to conventional class II preparations (Wiegand and Attin 2007) 

and saucer-shaped preparations (Horsted-Bindslev et al. 2005). This may have 

contributed to the reduced selection of this technique with time, as was demonstrated by 

the follow-up study of restorative treatment decisions in Norway where the use of this 

technique decreased from 47.4% (Tveit et al. 1999) to 3.8% (Vidnes-Kopperud et al. 

2011). In the present study, the association between age and clinical experience suggests 

that this technique is no longer supported in contemporary education.  

 

There was no association reported between proximal preparation technique and threshold 

selection, with the same proportion of practitioners using each technique at each 

progression of radiolucency depth.  

 

In the management of occlusal lesions, 5% of participants selected to open the whole 

fissure when preparing the primary molar tooth. This increased to 9.6% when preparing 

the permanent tooth. This is a significantly lower proportion than that reported in a recent 

study, where 31.5% of dentists and specialists in the USA selected to provide an outdated 

‘extension for prevention’ technique in their management of occlusal lesions (Rechmann 

et al. 2016). 

 

The selection of an occlusal preparation technique was associated only with scope of 

practice. In the management of both primary and permanent teeth, a higher proportion of 

dentists selected to open the whole fissure system (6.3%, 10.8%). Specialists selected 

‘other’ techniques more frequently (9.1%, 17.6%) than therapists (3.8%, 3.8%) and 

dentists (2.3%, 5.5%). While the intention of this component of the survey was not to 

examine the provision of non-invasive or micro-invasive strategies, nearly all of those 

participants who selected ‘other’ described sealing the occlusal surface, in the free text 

box provided.  
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While the majority of participants selected to use conservative preparation techniques in 

the management of proximal and occlusal lesions, this was more pronounced in the 

management of occlusal lesions. This has been reported previously, where 49.2% of 

dentists in Kuwait selected a traditional class II preparation for the management of 

proximal lesions whereas only 21.1% selected a traditional approach to the preparation 

of an occlusal lesion. As in this study, traditional preparation techniques were not a 

reflection of the use of traditional restorative materials, with composite selected by the 

majority of participants (Khalaf et al. 2014).  
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Material selection 

The development of restorative materials over time has provided a wide selection for 

clinicians when providing restorative care. An ideal restorative material should be “quick, 

simple, aesthetic, painless, technique-insensitive, sufficiently durable and inexpensive” 

(Scott and Mahoney 2003). However, with no single restorative material able to meet 

these criteria, practitioners must consider the attributes of each material within the 

context of the lesion and patient they are treating to identify the most suitable option 

(Tyas et al. 2000).  

 

The irrefutable favour towards adhesive, tooth-coloured materials selected by the sample 

has been reported in previous studies. The use of adhesive materials aligns with minimal 

intervention principles, with a more conservative cavity preparation possible. However, 

as can be seen in Figure 10 below, there is significant variability in the selection of 

materials within this category, particularly in the management of primary teeth. The 

association between the demographic characteristics of the sample and the selection of 

these materials will be discussed. 

 

 
Figure 10. Restorative material selection of the sample across lesion and dentition type 
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Composite  

Composite resin was the most commonly selected restorative material in all clinical 

scenarios except for the restoration of occlusal lesions in primary teeth where it was 

superseded by conventional GIC. The popularity of composite was more pronounced in 

the management of permanent teeth, suggesting that the technique-sensitive demands of 

this material may be easier for participants to meet in older children and adolescents. 

Alternatively, it could reflect a somewhat contentious belief that the temporary nature of 

deciduous teeth affords them a greater suitability of materials with a poorer longevity.  

 

Composite was selected more frequently by participants working in private practice in 

the management of both primary and permanent teeth. This was most pronounced in the 

management of proximal lesions. In the primary teeth, this may be due to limited access 

to suitable alternative materials, such as a SSC. Participants in the therapist group 

selected composite less frequently across all clinical scenarios. This may reflect a 

reduced availability of composite in some ‘other’ practice types such as the COHS, where 

47.2% of therapists in this study practise. While there was a statistically significant 

association between gender and restorative material selection across all clinical scenarios, 

there were contradictory findings in the proportion of males and females who selected 

‘composite’ materials in each scenario. 

 

A combination of composite resin and GIC was selected by between 8.9% and 14.1% of 

the sample across all clinical scenarios. As the questionnaire pertained to the 

management of a specific lesion, it is presumed that practitioners who selected this 

combination were doing so as a sandwich technique. This proportion therefore aligns 

with those who selected the sandwich technique in previous studies (Tveit et al. 1999; 

Baraba et al. 2010; Vidnes-Kopperud et al. 2011; Khalaf et al. 2014). While this 

combination traditionally aimed to address the limitations of both materials (Tyas et al. 

2000; Mount 2003), a recent systematic review and meta-analysis examining the 

longevity of posterior composite restorations noted that developments in dentine 

adhesive systems may replace justification for this technique (Opdam et al. 2014). 

 

Compomer was selected as a restorative material infrequently, indeed much less than 

‘GIC’ materials despite its comparatively superior performance in the management of 
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proximal lesions in primary molars (Welbury et al. 2000). However, as there were no 

significant differences reported in the success of compomer when compared to composite 

restorations in primary teeth (Toh and Messer 2007), there would be little benefit in 

recommending its use to clinicians who are able to access composite.  

Glass ionomer cement 

In the management of primary teeth, conventional GIC was selected by 18.7% of the 

sample for the management of a proximal lesion and it was the most frequently 

recommended treatment material (36.1%) for the management of occlusal lesions. A 

further 15.7% of participants selected to use RMGIC in the management of proximal 

lesions and 15.1% for occlusal lesions in primary teeth. While there are several 

favourable properties of GIC when treating paediatric patients, they are frequently of 

benefit in the context of limited cooperation and increased caries risk, neither of which 

were key features of the patient described in the questionnaire. Alternatively, the use of 

conventional GIC in the management of proximal lesions is discouraged. As RMGIC 

offers superior physical properties, it is supported for the restoration of small to moderate 

lesions in primary teeth that are close to exfoliation. It was therefore disappointing to see 

that this was used less frequently than conventional forms. The favour of using 

conventional GIC in the restoration of class II restorations in primary teeth has been 

reported elsewhere (Tran and Messer 2003).  

 

In the management of permanent teeth, conventional GIC was selected by 6.3% of the 

sample for the management of proximal lesions and 12.3% in the management of 

occlusal lesions. RMGIC was selected infrequently. While the selection of GIC in the 

management of permanent teeth is reported to be as high as 22.3%, this was likely to be 

associated with a high proportion of participants also selecting to use a tunnel preparation 

(Tveit et al. 1999). Otherwise conventional and RMGIC has been selected by less than 

10% of participants in previous studies.  

 

In the present study, there was a statistically significant association between restorative 

material selection and scope of practice, with GIC materials more commonly selected by 

therapists across all clinical scenarios. This may be due to a reduced availability of 

alternative materials in ‘other’ practice types, such as the COHS where 47.2% of 
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therapists in this study practise. While practice type independently demonstrated a 

statistically significant association with restorative material selection, the selection of 

‘GIC’ materials was contradictory across scenarios. For the management of permanent 

teeth ‘GIC’ materials were also more frequently selected by males and those who had 

gained their qualification overseas. Given the lack of support for these materials, 

particularly in the management of permanent teeth and in the context of a low-caries risk 

individual, it is important to understand these associations.  

Stainless steel crown 

The placement of a SSC was selected by 9.8% of the sample in the management of 

proximal lesions in primary teeth. It was otherwise selected infrequently. There was a 

statistically significant association between restorative material selection and scope of 

practice, with SSCs selected more frequently by therapist and specialist groups than 

dentists. While this study did not discern between the placement of a traditional 

preparation SSC and the Hall technique (HTSSC), a recent article reported the uptake of 

the HTSSC by dentists to be low with only 16% having used this technique (O'Donnell 

et al. 2018). Reported barriers include a lack of confidence and knowledge in the 

technique and limited availability of stock (Dean et al. 2011; O'Donnell et al. 2018). 

Funding was also noted to be a perceived barrier, particularly in respect to outlay costs 

(Dean et al. 2011; O'Donnell et al. 2018). 

 

Similar barriers may contribute to the relatively low proportion of participants in this 

study selecting to use SSCs. The outlay cost for a comprehensive selection of SSCs in 

New Zealand is currently set at $477.60 (i). This cost may be a barrier to integrating these 

materials into a private practice, where alternative materials (such as composite) may 

already be available. While a greater proportion of therapists selected to restore a 

proximal lesion in a primary tooth with a SSC, the availability of SSCs is not ubiquitous 

within the COHS of each DHB. Additional outlay costs associated with their introduction 

would include the additional training of all dental therapists who currently have this 

excluded from their scope of practice (Dental Council 2018b).  

 

                                                
i Personal communication received from Trudy Hossack, Henry Schein Dental. Communication received 
28th July, 2018. 
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However, the recently published results of a NZ-based study investigating the treatment 

outcomes associated with HTSSC support the consideration of such outlay costs and the 

continued adoption of this technique into the primary care setting (Boyd et al. 2018). It 

reported significantly greater success rates with HTSSC than both amalgam and 

conventional GIC restorations after 2 years. These HTSSCs were placed by dental 

therapists who received two days of education about the procedure. 

Amalgam 

Amalgam currently remains supported as an affordable and durable restorative material 

in New Zealand (New Zealand Medicines and Medical Devices Safety Authority 2012; 

New Zealand Dental Association 2017). However, as NZ is one of the parties of the 

Minamata Convention on Mercury (United Nations Environment Programme 2018) and 

alongside the increasing development and implement of regulations that impact amalgam 

use in other countries (European Parliament and of the Council 2017), it is likely that the 

availability of this material will be limited in the future. For those that selected to use 

amalgam in this study, it is important that an alternative material with a similar longevity 

is made available.  
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Limitations of this study 

The findings of this study have addressed its aims and have provided knowledge 

regarding the restorative management of primary teeth and children and adolescents, 

where literature has previously been limited. However, the study included a number of 

limitations that require consideration. These are discussed below.  

The participants  

The sampling frames and methodology used in this study may have introduced a 

sampling bias. Firstly, the inclusion criteria required participants to provide an email 

address through either the DC Register or NZDA Membership List. This will have 

favoured certain practitioner groups who are more likely to allow their email contact 

details to be published in these sampling frames. To quantify this limitation, it should be 

noted that of 3170 oral health practitioners listed in the DC register who were otherwise 

eligible for inclusion in this study, only 1829 (57.7%) provided an email address. This 

significantly reduced the final participant list formed from the DC register. In contrast, 

the NZDA Membership List contained only 10 members who did not provide an email 

address. However, the use of the NZDA Membership List as a second sampling frame 

may have introduced an additional sampling bias as therapists are not eligible for NZDA 

membership and as certain practitioners may be more likely to belong to NZDA. These 

sources of bias could have been removed by using an alternative or mixed-method of 

survey distribution such as the postal delivery of surveys to oral health professionals who 

did not provide an email address in the initial sampling frame. Consideration could also 

have been given to accessing a membership list from NZDOHTA for use as a parallel 

second sampling frame to the NZDA Membership List.  

Participation rate 

The response rate for this study was 22.4%. The participation rate was 20.3%. This is 

higher than a recent study examining restorative treatment decisions via an emailed 

questionnaire that reported a larger number of participants (1,922) but a response rate of 

11.3% (Rechmann et al. 2016). High responses rates seen in previous studies have been 

associated with random sampling and the postal delivery of questionnaires (Mejàre et al. 

1999; Espelid et al. 2001), convenience sampling of dentists attending a course (Espelid 
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et al. 2001) and random sampling with hand delivery of questionnaires (Khalaf et al. 

2014).  

 

The response rate for this study is likely to be conservative for several reasons, firstly 

due to the sampling frames used. The information in the DC Register is that which is 

publicly available through their website. Practitioners may be more likely to use generic, 

workplace-based contact information for this register such as the email address to which 

patients can make general enquiries. However, the NZDA Membership List is provided 

only to fellow members and therefore practitioners may be more likely to use personal 

contact information. While duplicate email addresses were disregarded, it is possible that 

some practitioners were represented in both the DC Register and NZDA Membership 

List as different email addresses. This will have inflated the combined total number of 

practitioners to whom the survey was thought to have been distributed.  

 

In addition, there were a number of practitioners (226) from the total sampling frame to 

whom the survey could not be delivered. This included 131 that were undeliverable due 

to the security restrictions of their email account and 95 that were undeliverable due to 

the redundancy of several email providers and closure of accounts in 2018. This was not 

anticipated to contribute a bias in sampling. While consideration was given to reducing 

the number of participants in the sampling frame accordingly, some accounts appeared 

to have a forwarding system established. Given the lack of certainty associated with the 

effect of these returned emails, the total sampling frame was retained at 2844.  

 

The participation rate reported for this study was based on the number of participants 

who completed at least one clinical component of the questionnaire. However the number 

of participants who completed each clinical question varied, with an increase in non-

completion as the survey progressed. This may have represented participant fatigue. 

Attempts were made to avoid such fatigue by informing the participants of the 

approximate time anticipated for survey completion (based on feedback from the pilot 

study) and by allowing them to save and return to the survey at another time. Participants 

were also incentivised to completed the survey with the participant draw.   
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Representativeness of the sample 

To assess the extent to which the sample reflected the oral health workforce in NZ, 

comparisons were made to the findings of the DC Workforce Analysis for 2012-2015 

(Dental Council 2017). These findings are the most recently published, with the 

Workforce Analysis for 2016 /2017 currently unavailable. A comparison of the data is 

presented in Table 25 and demonstrates that the sample represents the workforce well 

over the range of demographic characteristics. Employment information was also 

presented in the Workforce Analysis but it was not directly comparable to the practice 

information collected from the sample.  

 

The extent to which the sample reflects the target population – all oral health practitioners 

that provide oral health care for children and adolescents in NZ – can also be considered. 

While the provision of care under one or both components of the CDA does not explicitly 

reflect the target population, it does reflect those professionals who have opted to provide 

publicly-funded care for children and adolescents. Based on data held by the Ministry of 

Health, the number of CDA’s held in 2016 was 884. This included 576 agreements for 

the provision of services under both OHSA and Special Dental Services, 304 for OHSA 

only and 4 for Special Dental Services only. The total number of unique practitioners 

from which claims were received from those agreements was 1,071(ii). The number of 

participants within the sample who held one or both components of the CDA was 428 

(74%) suggesting that the sample represents approximately 40% of practitioners that 

provide care under these service models. 

 

  

                                                
ii Personal communication received from Kieran Brown, Operations Analyst at the Ministry of Health. 
Communication received 30th May, 2018. 
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Table 25. Demographic characteristics presented in the DC Workforce Analysis (Dental 
Council 2017) and sample 

 

 Dental Therapists Dentists and Specialists 

 Sample WF analysis Sample WF analysis 
 n = 108 n = 875  n = 470 n = 2292 

     
Sex     

Male 5.6% 4.8% 48.8% 61.9% 
Female 94.4% 95.2% 51.2% 38.1% 

Age      
<35 41.0% 35.2% 38.2% 25.7% 
35-44 12.4% 12.7% 17.5% 21.1% 
45-54 16.2% 18.4% 19.3% 24.5% 
55-64 25.7% 27.5% 20.0% 19.5% 
65+ 4.8% 6.2% 4.9% 9.2% 

Ethnicity     
Māori 12.0% 11.3% 4.9% 3.1% 

Qualification     
NZ trained 98.1% 97.4% 80.2% 68.7% 
Overseas trained 1.9% 2.6% 19.8% 31.3% 

 

 

While the demographic characteristic of the sample appears to demonstrate acceptable 

representation to the workforce, the varied nature of participants within the specialist 

group makes the generalisability of results to this group limited.  

The instrument 

There has been doubt raised regarding the validity of examining restorative treatment 

thresholds using a questionnaire. This is predominantly associated with the degree of 

correlation between self-reported practices and treatment provided in clinical practice 

(Bader and Shugars 1995; Khalaf et al. 2014) suggesting that questionnaires measure 

“what a practitioner would do, not what they have done” (Domejean-Orliaguet et al. 

2009). However, when restorative treatment thresholds were concurrently examined 

using practice and questionnaire-based methods, the same conclusions were made 

regarding care provided by French dentists (Domejean et al. 2015b). 
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A further limitation of questionnaire-based studies is that while they include basic 

information regarding patient characteristics, they present a hypothetical clinical 

situation. Participants were not presented with previous lesion activity in this study, nor 

were they able to utilise other diagnostic tools or measures which they may use to make 

restorative treatment decisions in practice (Khalaf et al. 2014; Rechmann et al. 2016).  

 

Despite these limitations, there is broad acceptance that questionnaires are a useful and 

practical approach to the investigation of caries management and the translation of 

evidence-based operative intervention into clinical practice. They have been used to 

examine the restorative management of dental caries in previous studies with selections 

considered to reflect both the knowledge and treatment philosophies held by practitioners 

(Domejean et al. 2015b; Schwendicke et al. 2015).  

Data analysis 

The results of this study are primarily descriptive using frequency distribution and cross 

tabulations with statistically significant associations assessed using Chi-square tests. 

While a confounding effect is anticipated within the variables collected, particularly in 

relation to gender, scope, practice type and source of primary qualification, regression 

modelling to establish these effects was considered beyond the scope of this study. It is 

recognised that such modelling would be required for the further application of these 

findings.  
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Future research 

As the results of this study are primarily descriptive and as confounding effects within 

the variables are recognised, regression modelling will be required for the further 

application of these findings.  

 

To comprehensively explore the translation of minimal intervention principles to the 

management of dental caries affecting children and adolescents in NZ, further research 

is required. This should include investigation of the provision of non-invasive and micro-

invasive strategies to remineralise and limit progression of early lesions.  

 

Qualitative research is required to understand what factors practitioners believe influence 

their restorative management decisions. In addition, qualitative research should aim to 

explore barriers to the provision of care aligned with contemporary caries management 

philosophies. Data collected from Section 5 of the questionnaire used in this study will 

act as an appropriate platform on which to base such research.  

 

The cost-effectiveness of current service models, which incentivise operative-based care, 

should be compared with those which incentivise personalised management plans 

focused on prevention, remineralisation and arrest of early lesions. Ultimately, this was 

the focus presented in the reorientation of oral health care services for children and 

adolescents in NZ with the development of the COHS (Ministry of Health 2006). 
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Chapter 5. Conclusions 

NZ Oral Health Practitioners demonstrated considerable variability in their restorative 

management decisions when managing dental caries affecting children and adolescents. 

The majority of practitioners selected to operatively intervene at restorative treatment 

thresholds discouraged by an increasing evidence base. Contemporary management 

protocols alternatively recommend the provision of non-invasive or micro-invasive 

strategies at these thresholds. The selection of restorative treatment thresholds was 

associated with scope of practice, gender, source of primary qualification, age, clinical 

experience and practice type. Dentists, male participants, participants who gained their 

primary qualification overseas, older participants, those with more clinical experience 

and those working in private practice selected to intervene operatively at earlier stages 

of lesion progression. Early intervention was not associated with the disincentive nature 

of the service model guiding care for children and adolescents in NZ, nor to participation 

in relevant CPD.  

 

While conservative preparation techniques were selected by the majority of the sample, 

these were more commonly selected in the management of occlusal lesions than in the 

management of proximal lesions. The selection of preparation techniques that have 

shown poor durability with time were associated with demographic characteristics that 

reflect training received under more traditional caries management strategies. There was 

an apparent discrepancy in participants’ understanding of the preparation technique 

required for adhesive materials.  

 

There was considerable variability in the selection of preferred materials to restore 

proximal and occlusal lesions. This was particularly marked in the management of 

primary teeth. The limited selection of durable materials, particularly by certain groups 

may be associated with accessibility. Tooth-coloured restorative materials were selected 

by more than 80% of practitioners in all clinical scenarios. Pending future restrictions of 

amalgam use, consideration should be given to accessibility of alternative materials to 

those participants who selected this material.  
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“The decision to place the first restoration in a previously unrestored surface of a tooth 

is a crucial event in the life of a tooth, because a permanent restoration, in the true sense 

of the term ‘permanent’, does not exist” (Mjör et al. 2008). Therefore, practitioners need 

to make a considered decision when selecting to provide operative care. Future research 

should explore factors that influence practitioners’ restorative decisions in the 

management of children and adolescents and barriers to the application of minimal 

intervention principles in clinical practice. To comprehensively appreciate the translation 

of these principles, additional research should also further investigate the provision of 

non-invasive and micro-invasive treatment strategies in the management of early lesions.  
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Academic Services
Manager, Academic Committees, Mr Gary Witte

D17/060

Mr M Brosnan
Department of Oral Sciences
Faculty of Dentistry

Dear Mr Brosnan,

I am writing to confirm for you the status of your proposal entitled “The Management of
Dental Caries in Children and Adolescents - Restorative Treatment Decisions by Oral
Health Practitioners in New Zealand”, which was originally received on March 9, 2017. The
Human Ethics Committee’s reference number for this proposal is D17/060.

The above application was Category B and had therefore been considered within the
Department or School. The outcome was subsequently reviewed by the University of Otago
Human Ethics Committee. The outcome of that consideration was that the proposal was
approved.

Approval is for up to three years from the date of HOD approval. If this project has not been
completed within three years of this date, re-approval must be requested. If the nature,
consent, location, procedures or personnel of your approved application change, please
advise me in writing.

Yours sincerely,

Mr Gary Witte
Manager, Academic Committees
Tel: 479 8256
Email: gary.witte@otago.ac.nz
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Academic Services
Manager, Academic Committees, Mr Gary Witte

D17/060

Mrs A Meldrum
Department of Oral Sciences
Faculty of Dentistry

Dear Mrs Meldrum,

I am again writing to you concerning your proposal entitled “The Management of Dental
Caries in Children and Adolescents - Restorative Treatment Decisions by Oral Health
Practitioners in New Zealand”, Ethics Committee reference number D17/060.

Thank you for the email from Abbey Corbett, who advised that you had replaced Dr Brosnan
as the supervising staff member responsible for this research, along with other members of
the supervisory team. We have noted the change to the intended participant reward, and
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Your proposal continues to be fully approved. If the nature, consent, location, procedures or
personnel of your approved application change, please advise me in writing. I hope all goes
well for you with your upcoming research.

Yours sincerely,

Mr Gary Witte
Manager, Academic Committees
Tel: 479 8256
Email: gary.witte@otago.ac.nz

 c.c. Professor W M Thomson    Department of Oral Sciences
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Tuesday, 02 May 2017. 

Associate Professor Lyndie Foster Page, 
Faculty of Dentistry - Department of Oral Science, 
DUNEDIN. 
 

 
 

Tēnā Koe Associate Professor Lyndie Foster Page, 

The Management of Dental Caries in Children and Adolescents - Restorative Treatment 
Decisions by Oral Health Practitioners in New Zealand 

The Ngāi Tahu Research Consultation Committee (the committee) met on Tuesday, 02 May 
2017 to discuss your research proposition. 

By way of introduction, this response from The Committee is provided as part of the 
Memorandum of Understanding between Te Rūnanga o Ngāi Tahu and the University. In the 
statement of principles of the memorandum it states ″Ngāi Tahu acknowledges that the 
consultation process outline in this policy provides no power of veto by Ngāi Tahu to research 
undertaken at the University of Otago″. As such, this response is not ″approval″ or ″mandate″ 
for the research, rather it is a mandated response from a Ngāi Tahu appointed committee. This 
process is part of a number of requirements for researchers to undertake and does not cover 
other issues relating to ethics, including methodology they are separate requirements with 
other committees, for example the Human Ethics Committee, etc. 

Within the context of the Policy for Research Consultation with Māori, the Committee base 
consultation on that defined by Justice McGechan: 

″Consultation does not mean negotiation or agreement. It means: setting out a proposal not 
fully decided upon; adequately informing a party about relevant information upon which the 
proposal is based; listening to what the others have to say with an open mind (in that there is 
room to be persuaded against the proposal); undertaking that task in a genuine and not 
cosmetic manner. Reaching a decision that may or may not alter the original proposal.″ 

The Committee considers the research to be of importance to Māori health. 
 
As this study involves human participants, the Committee strongly encourage that ethnicity 
data be collected as part of the research project. That is the questions on self-identified 
ethnicity and descent, these questions are contained in the latest census. 
 
The Committee suggests dissemination of the findings to relevant Māori health organisations, 
for example the National Māori Organisation for Dental Health, Oranga Niho and to 
Professor John Broughton and Malcolm Dacker, who are involved in Māori Dental Health, 
University of Otago.  
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We wish you every success in your research and the Committee also requests a copy of the 
research findings. 

This letter of suggestion, recommendation and advice is current for an 18 month period from 
Tuesday, 02 May 2017 to 2 November 2018. 
 

 

Nāhaku noa, nā 

 

Mark Brunton 
Kaiwhakahaere Rangahau Māori 
Research Manager Māori 
Research Division 
Te Whare Wānanga o Otāgo 
Ph: +64 3 479 8738 
Email: mark.brunton@otago.ac.nz 
Web: www.otago.ac.nz 
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Appendix 5 

Reference Number: D17/060 
 7th April 2017 

 

 
 

The Management of Dental Caries in Children and Adolescents – 
Restorative Treatment Decisions by Oral Health Practitioners in 

New Zealand 
 
 

INFORMATION SHEET FOR PARTICIPANTS 
 
 
As an Oral Health Practitioner in New Zealand, this email requests your consideration 
for participation in the following 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? 
 
This project is being undertaken as part of the requirements for Abbey Corbett’s 
Doctorate in Clinical Dentistry (Paediatric Dentistry) to be completed in 2018. The 
project will examine current restorative treatment decisions made by New Zealand Oral 
Health Practitioners in their management of dental caries in children and adolescents.  
 
What Types of Participants are being sought? 
 
This project is seeking participation from all Dental Therapists, General Dental 
Practitioners and Specialist practitioners in the fields of Paediatric Dentistry, Special 
Needs Dentistry and Public Health Dentistry, currently working in New Zealand. 
Participants have been recruited and contacted through the New Zealand Dental Council 
register held by the Sir John Walsh Research Institute.  
 
As a gesture of appreciation for your time, all participants that complete the questionnaire 
will be placed in the draw to have their professional membership fee for the New Zealand 
Dental Association or New Zealand Dental and Oral Health Therapists Association 
covered for a 1-year period. There will be one membership provided to each of the 
associations. 
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What will Participants be asked to do? 
 
Should you agree to take part in this project, you will be asked to complete a web-based 
questionnaire by following the link below. The questionnaire will take approximately ten 
minutes and will collect information from practitioners on their decisions regarding 
restorative care when presented with clinical scenarios of dental caries in children and 
adolescents. As a component of the questionnaire, participants will be requested to 
provide information regarding a range of demographic factors such as scope of practice, 
year of graduation and practice characteristics. They will not however be requested to 
provide any personal information by which they may be identified such as name or 
registration number. This will aim to preserve anonymity of the participant in data 
collection, analysis and any future publication.  
 
All data collected will be securely stored using REDCap software via the University of 
Otago, Information Technology Service. During the course of the project it may be 
viewed by the Principal Investigator (Abbey Corbett), research supervisors associated 
with the project and Research Coordinator for the Dunedin School of Medicine, 
Raymond Jones. The University of Melbourne are undertaking a parallel and 
collaborative project in Australia and therefore the data may also be shared with their 
Principal Investigator and associated research supervisors.   
The results of this project will be reported in a thesis as part of the requirements for the 
Doctorate of Clinical Dentistry (Paediatric Dentistry) for the principal investigator.  They 
are also intended for publication.  
 
Can Participants change their mind and withdraw from the project? 
 
Participants may withdraw from participation by opting not to complete the survey.  
 
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: 
 
Abbey Corbett 
 
Department of Paediatric Dentistry 
abbey.corbett@postgrad.otago.ac.nz  
 
 
 
 
 
 
 
 
This study has been approved by the Department stated above. However, if you have any 
concerns about the ethical conduct of the research you may contact the University of Otago 
Human Ethics 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 

 

	

To tell us about… 
 

Restorative Treatment Decisions 

Any day now you will be receiving a survey that will ask you about the management of 
dental caries in children and adolescent patients. The survey is online and will be 
distributed via email to all Oral Health Practitioners in New Zealand. Data collected from 
participants will be anonymous and will be reported in thesis form, as a component of 
the requirements for my Doctorate of Clinical Dentistry (Paediatric Dentistry) to be 
completed in 2018.  
 
The majority of research in this area has been in the context of caries management in 
late adolescent and adult patients. I, along with my research supervisors Michael 
Brosnan, Lyndie Foster Page and Bernadette Drummond are therefore excited to see 
the results of this project. We also look forward to making comparisons with the 
collaborative project running simultaneously in Victoria, Australia.  
 
If for any reason an email with our survey link does not get to you, please contact us so 
we can ensure your thoughts are documented. 
 
As a gesture of our appreciation for your time, respondents will be placed in a draw to 
have their professional membership fee for the New Zealand Dental Association 
covered for 2017/18.  
 
Thank you for your time, 
 
Abbey Corbett 	
	
	

Queries? No email? 
abbey.corbett@postgrad.otago.ac.nz 


