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Abstract 

 

Title    

 

The use of child oral-health-related quality of life measures in a randomised control trial of 

the Hall crown technique in a primary care setting. 

 

Background 

The use of quality of life questionnaires is becoming increasingly popular in health research. 

The information these questionnaires provide are an insight into how the disease process 

affects a person, and how treatment modalities used to treat disease may impact on an 

individual’s quality of life.  

Oral-health-related quality of life questionnaires have previously been used in research into 

dental trauma, orthodontic treatment, for high caries populations and for dental treatments 

provided under general anaesthetic. There has been limited testing in the primary care setting 

for routine dental care. 

The opportunity was taken to use a variety of health and oral-health related questionnaires 

in a randomised control trial, conducted on the use of a relatively new clinical technique (the 

Hall technique for the placement of stainless steel crowns) in a primary care setting. This 

study was undertaken in a regional Community Oral Health Service, in Whanganui, New 

Zealand. 

 

Aim 

The first aim of this thesis was to analyse the health-related (HRQoL) and oral-health-related 

quality of life (OHRQoL) information collected during the clinical trial of the Hall 
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technique, to determine whether there were differences between those receiving 

conventional dental treatment (restorations and conventional stainless-steel crowns), and 

those having the Hall technique of stainless-steel crown placement. The second aim was to 

see whether the current child HRQoL and OHRQoL measures were responsive to routine 

dental treatment in the primary health setting. 

 

Method 

The Transform a Tooth (TAT) study was undertaken in the Whanganui District Health 

Board Community Oral Health Service (COHS) from 2014-2018 by Dr LA Foster Page and 

Dr DH Boyd, with funding from the Cure Kids Foundation and support from 3MTM. It was 

a randomised control trial, investigating the use of the Hall technique for the placement of 

preformed stainless-steel crowns on children’s primary teeth to treat dental caries.  

The children involved in the study were aged 3-7 years at the time of recruitment. Prior to 

the initial appointment consent was obtained, and questionnaires were completed. A clinical 

examination was undertaken where the baseline oral health data was recorded, and posterior 

bitewing radiographs were taken. Those children who met the selection criteria, were 

randomly allocated to the test group (Hall) or control group (non-Hall) and proceeded to 

have their treatment. The children had subsequent dental examinations and completed repeat 

OHRQoL questionnaires at the 12-month, and 24-month follow-up appointments. Data from 

the clinical aspects of the trial are presented elsewhere. 

The parent questionnaire used in the TAT study contained five components. This included 

a global question on oral health impact, the short-form 16-item Parent/Caregivers 

Perceptions Questionnaire (P-CPQ) on OHRQoL, a short form version of the Family Impact 

Scale (FIS) consisting of eight questions on how oral health may have impacted family life, 

a global question on how the child’s oral health affects the family, and nine questions on the 

child’s general quality of life, collected using the Child Health Utility 9D (CHU-9D). The 

initial parent questionnaire also included the Index of Socioeconomic Deprivation (NZiDep) 

questions.    
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The child questionnaire included the CHU-9D (child version) of nine questions relating to 

the child’s quality of life, the seven question Scale of Oral Health Outcomes (SOHO), and 

five general ‘global’ questions.   

The OHRQoL questionnaires were administered initially prior to selection into the study, 

and then repeated at the 12-month and 24-month follow-up appointments. 

 

Findings 

The children included in the study differed from those excluded by: being more likely to be 

from a high deprivation area (area-deprivation method only, no difference was found using 

the household deprivation method), having higher caries experience (respective dmft scores 

of 4.6 and 1.4), and higher mean OHRQoL scale scores on the both the P-CPQ and SOHO 

scales. 

The two randomised treatment groups of Hall (51% of included sample) and non-Hall (49%) 

had no significant differences in their demographic characteristics, caries experience or 

mean HRQoL/OHRQoL scale scores. 

The HRQoL/OHRQoL measures were tested for internal consistency using Cronbach’s 

alpha co-efficient. The P-CPQ had the strongest score (0.82), and the CHU-9D child version 

the lowest (0.63).    

At the 12-month follow-up there were 129 (92%) remaining in the Hall group, and 129 

(88%) in the non-Hall group. There was a significantly higher proportion of Māori children 

lost to follow-up. For those followed up at 12 months, all repeat HRQoL/OHRQoL 

questionnaires showed slightly higher mean scale scores for the Hall group, with statistical 

significance for the CHU-9D parent measure. Change scores and effect sizes for the P-CPQ 

and FIS had small improvements for both Hall and non-Hall groups. The CHU-9D parent 

version Hall had a small worsening and the non-Hall had a small improvement. The CHU-

9D child version Hall group had a moderate worsening and the non-Hall a small worsening. 
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For the SOHO scale the Hall group had a small worsening and non-Hall a small 

improvement. 

By the 24-month follow-up fewer than half of the participants remained, with 43% and 48% 

(respectively) retained in the Hall and non-Hall groups. Despite this relatively high attrition 

rate there were no statistically significant differences in their demographic characteristics, 

caries experience or baseline mean HRQoL/OHRQoL scores for those assessed and those 

lost to follow-up. At that 24-month follow-up the Hall group had higher mean 

HRQoL/OHRQoL scale scores for three of the measures (P-CPQ, CHU-9D parent, and 

SOHO) than the non-Hall.   

The change scores and effect sizes at 24 months for both groups had moderate improvement 

in their mean the P-CPQ scores, and small improvements in their FIS scores. The CHU-9D 

parent version had no change for the Hall group and small improvement in the non-Hall, and 

the SOHO score had no change in the Hall group and small improvement in the non-Hall. 

The CHU-9D child measure had a small worsening for the Hall group, and moderate 

worsening in the non-Hall group. However, none of the differences were statistically 

significant.   

 

Conclusions 

The HRQoL/OHRQoL information is an important adjunct to the clinical data collected 

during clinical trials. It provides valuable information on the impact that different treatment 

modalities have on children and their families. This is important when new clinical 

techniques are being considered, such as the Hall technique, which should not be judged just 

on its clinical success or failure.   

It is important to consider the timeliness of the questionnaires with regard to the treatment 

intervention, and whether we can directly infer the studied intervention technique without 

allowing for the confounding variables over the period of a year. The children receiving the 

Hall crown treatment technique after 12 month had higher scale scores, but this effect was 

not clear at the 24-month review, with mixed results between the two groups. The P-CPQ 
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was the only measure which did not have a large floor effect in the scale scores, and had the 

best internal reliability. The P-CPQ score showed a small improvement at 12-months and 

moderate improvement at 24 months in both the Hall and non-Hall groups. The P-CPQ may 

be the best measure suited to this younger age group (age 3-8) in this scenario type (routine 

dental treatment in primary care setting). Careful consideration needs to be given to whether 

these measures have the responsiveness to identify any meaningful change. 
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Chapter 1:  Literature Review 

 

The literature review for this research project will cover two main topics. The first topic being 

dental caries, its prevalence and treatment options, with a focus on the Hall technique for the 

placement of preformed stainless-steel crowns. The second section will cover the history and 

use of health-related and oral-health-related quality of life measures. 

 

1.1 Dental caries 

Dental caries is a transmissible bacterial disease, with the bacteria responsible for producing 

organic acids as a by‐product of their metabolism of fermentable carbohydrates consumed by 

the individual (Featherstone, 2008). This process breaks down the mineral composition of the 

enamel and dentine in teeth, progressing to the formation of a carious lesion on the tooth 

surface. For an individual, a carious lesion can progress to cause discomfort, pain, and 

infection. This can happen at any age, and early childhood caries (ECC) is a recognised 

presentation of dental caries in the primary dentition in children under 6 years of age (AAPD, 

2017). ECC can cause significant pain for a child, and can also affect the child’s development, 

behaviour, performance at school, as well as having a burden to families and society as a whole 

(Casamassimo et al., 2009). Children with ECC may require a general anaesthetic for tooth 

removal and restorative treatment to relieve the pain and infection, halt the disease process, 

and rebuild the dentition. This comes with significant health risks for the child, and with 

substantial financial costs to health services (Hunt et al., 2018). 

 

 Measures of dental caries 

Dental caries experience for children in New Zealand is represented by the number of the 

decayed (d), missing (m) and filled (f) teeth due to caries, that are present at the time of the 

dental examination. This DMF index for dental caries experience was first introduced  in 1938 
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(Klein et al., 1938) and it is still the mostly commonly used index for dental caries experience 

(Broadbent et al., 2005).  The acronym dmft denotes the dental caries in primary teeth and is 

used by the Ministry of Health (MoH) at age 5 as a measure of caries experience. DMFT is 

used for the caries experience of permanent teeth and is used by MoH national statistics for 

Year 8 children (approximately 12 years of age). In New Zealand, the annual collection of data 

can be accessed on the MoH website1. For a more sensitive measure of dental caries experience 

the measure of dmfs/DMFS is used with the ‘s’ denoting the tooth surface. Each posterior tooth 

has the caries status of its 6 surfaces recorded, and for anterior teeth 5 surfaces are recorded. 

The dmfs gives a better picture of disease severity than the dmft. The DMF index does have a 

number of well-known limitations (Broadbent et al., 2005) an alternative measure; the 

International Caries Detection and Assessment Systems (ICDAS) (Ismail et al., 2007) has been 

used recently in other clinical studies (Clark et al., 2019). The ICDAS would elicit more 

comprehensive information, with detail such as the difference between small and large carious 

lesions. For this study, the COHS already routinely collected data using DMF index, so due to 

the additional training and calibration required to use ICDAS, it was not considered. 

 

 Dental caries in New Zealand children 

The high dental caries experience for children in New Zealand in the early 1900s led to the 

establishment of the School Dental Service in 1921 (Moffat et al., 2017). This service continues 

to provide free dental care to all New Zealand children today. The recent Ministry of Health 

national data suggests only slight improvements in mean dmft have happened in the last decade, 

the figures for which have plateaued nationally since 2012 (Figure 1). This minimal 

improvement is despite considerable investment into dental services for children in New 

Zealand (Kanagaratnam et al., 2019). Early childhood caries (ECC) remains a significant 

problem, with large numbers of young children needing a general anaesthetic (GA) for 

treatment. In New Zealand in 2014 a total of 7,650 children had a GA for dental treatment 

(Hunt et al., 2018), an increase of 65% from a 2005 survey (Lingard et al., 2008). The reasons 

 

1 See https://www.health.govt.nz/nz-health-statistics/health-statistics-and-data-sets/oral-health-data-and-
stats 

https://www.health.govt.nz/nz-health-statistics/health-statistics-and-data-sets/oral-health-data-and-stats
https://www.health.govt.nz/nz-health-statistics/health-statistics-and-data-sets/oral-health-data-and-stats
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for increasing numbers of children needing dental treatment under GA are unclear, and likely 

multifactorial. Caries experience rates have not increased in the same way over the period. 

Some reasons may include an increase in access to GA services, and changing expectations of 

parents, clinicians, and children. Dental caries is one of the top four causes for children being 

admitted to hospital in New Zealand (Hobbs et al., 2009). This is despite the country having 

the free dental service providing preventive and restorative dental care from birth to 18 years 

of age. The Community Oral Health Service (COHS)—formerly known as the School Dental 

Service—provides dental care to preschool, school age, and (in some areas) secondary school 

children. It is predominantly staffed by registered dental therapists, along with the more 

recently introduced profession of oral health therapists, as well as a small number of 

community dentists.   

 

 Dental caries and COHS Whanganui DHB 

Whanganui District Health Board (WDHB) where the Transform a Tooth (TAT) study took 

place is one of 20 District Health Boards NZ-wide. The COHS at WDHB has approximately 

1400 school aged children and is staffed by 11 full-time equivalent (FTE) dental/oral health 

therapists and 11 FTE dental assistants (personal communication December 2019). These 

teams work over a mixture of 5 fixed site clinics and 5 mobile clinics which visit schools on a 

schedule. Children are seen at least annually for examination, prevention, and treatment. The 

dental caries experience in Whanganui DHB is higher than the national mean dmft (Figure 1). 

The higher caries experience is likely due to the demographics, and fluoridation status of the 

DHB. With Whanganui DHB having a higher proportion of Māori in the population, and 

proportionally more people living in the most deprived areas (quintile 5)2 than the national 

average. Whanganui DHB does not have water fluoridation. There is also a difference in dental 

caries rates between Māori, and non-Māori children, with Māori children experiencing higher 

rates of dental caries than non-Māori children (Figure 2). 

 

2 https://www.health.govt.nz/new-zealand-health-system/my-dhb/whanganui-dhb/population-

whanganui-dhb 

https://www.health.govt.nz/new-zealand-health-system/my-dhb/whanganui-dhb/population-whanganui-dhb
https://www.health.govt.nz/new-zealand-health-system/my-dhb/whanganui-dhb/population-whanganui-dhb
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Figure 1.  Mean dmft in Whanganui DHB and NZ 5-year-olds 2010-2018 

 

Figure 2.  Whanganui DHB 5-year-old mean dmft by ethnicity 2009-2018 
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Data:  https://www.health.govt.nz/nz-health-statistics/health-statistics-and-data-sets/oral-

health-data-and-stats/age-5-and-year-8-oral-health-data-community-oral-health-service 

 

The above line graph shows data presented as ‘Māori’ and ‘Other’. This dichotomy has been 

used in this research thesis as the Pasifika community in Whanganui is relatively small.  In 

2018, only 4.3% of the 5-year-olds identified as Pasifika.   

 

 Diagnosing dental caries on radiographs 

Dental caries can be diagnosed clinically by an intraoral examination, and/or by taking dental 

radiographs. Dental radiographs are recommended for children in New Zealand every 6-12 

months if they are at a high risk from dental caries, and up to every 24 months if at low risk 

(Fogarty et al., 2015). Both the visual examination and radiographic methods are used in 

clinical settings to get comprehensive information for diagnosis and treatment planning. A 

study by Gowda et al of young Northland adolescents showed that up to 41% of the dental 

caries in this age may go undiagnosed if only a visual examination is undertaken, particularly 

for interproximal lesions (Gowda et al., 2009). A later study focusing on younger children with 

radiographs of the primary dentition, found that the caries prevalence was higher by 18.2% 

once radiographic information was added to clinical information. The same study also found 

that 46.8% of children thought to be caries-free on visual examination had carious lesions 

radiographically (Foster Page et al., 2018). Dental radiography is seen as a necessary adjunct 

to visual caries diagnosis. 

The method for measuring the extent of dental caries from radiographs used by the COHS is 

the Mejáre Caries Classification system shown in Figure 3. It is used to aid in the determination 

of caries extent, and in the identification of treatment options. Usually a P1 and P2 lesion is 

managed conservatively, a P3 and P4 lesion restoratively, and a P5 lesion usually indicates 

pulp involvement with the tooth needing pulp treatment or extraction. 

https://www.health.govt.nz/nz-health-statistics/health-statistics-and-data-sets/oral-health-data-and-stats/age-5-and-year-8-oral-health-data-community-oral-health-service
https://www.health.govt.nz/nz-health-statistics/health-statistics-and-data-sets/oral-health-data-and-stats/age-5-and-year-8-oral-health-data-community-oral-health-service
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Figure 3.  The Mejáre Caries Classification System. Radiographic scores used to classify depth 

of interproximal carious lesions (Mejàre et al., 1998). 

 

 Treating dental caries in primary teeth 

The management of dental caries usually involves a surgical procedure, with the mechanical 

removal of the infected material and insertion of a restorative replacement (a direct restoration). 

In primary teeth, dental caries can also be restored with the use of a preformed metal crown 

cemented over the carious tooth. Other approaches for caries management in children involve 

the reversal or inhibition of further breakdown of the tooth structure with prevention, such as 

the use of fluorides (varnish, gels and rinses), CPP-ACP (Casein phosphopeptide-amorphous 

calcium phosphate) (Tao et al., 2018) or silver diamine fluoride (Crystal et al., 2016). The latter 

treatment option is not currently available in New Zealand.  This section will discuss the use 

of direct restorations and pre-formed crowns in more detail. 
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1.1.5.1 Direct Restorations 

Direct restoration options for the treatment of dental caries in children include amalgam, glass 

ionomer, composite and compomers. Historically, the restorative material of choice for 

restoring posterior teeth in both children and adults was amalgam, however this has been in 

decline over the last 20 years. A retrospective study of Otago University Faculty of Dentistry 

patient treatment records showed that amalgam had been used 52% of the time to restore teeth 

in 1998, and that this had reduced to only 7% in 2017. For primary teeth, this reduction was 

even more dramatic, from 80% in 1998 to 0% in 2017 (Broadbent et al., 2020).  Although 

amalgam has better longevity than other materials, concern over its safety and poor aesthetics 

has led to the development of alternatives. In the Whanganui DHB COHS, amalgam is still 

available as a restorative material option, along with the tooth-coloured restorative materials 

of glass ionomer and composite. A systematic review of randomised control trials comparing 

the use of glass ionomer and composite resins found they had comparable clinical performance 

to each other in primary molars (Jones et al., 2018). Although it was also found in that study 

that neither material type out-performed the pre-formed crown. A study in a paediatric clinic 

at a dental school in Brazil had annual failure rates for composite at 9.5%, and 12.0% for glass 

ionomers over a 4-year period (Pinto et al., 2014). Direct restorations tend to have a shorter life 

span in the primary dentition than in the permanent dentition due to the teeth having a shorter 

crown height. The reasons for failure of restorations are material fracture, loss of retention and 

secondary caries. Re-treatment of failed restorations comes with the need for the child to 

undergo additional treatment procedures, as well as additional costs of the provision (staffing, 

material costs). An alternative form of restorative care to the direct restoration in primary teeth 

is the pre-formed crown. 

 

1.1.5.2 Stainless steel crowns (SSC)  

Stainless steel crowns (SSC) are preformed crowns that are used predominately for the 

restoration of primary molars with carious lesions. A conventional SSC involves surgical 
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preparation of the tooth, including the removal of caries, reduction of occlusal height and 

interproximal surfaces, and generally requires the administration of local anaesthetic. SSCs 

were introduced as an extended scope of practice for dental therapists by the New Zealand 

Dental Council in 2005, and they have been part of the COHS restorative options since. In a 

2014 review of DHB-provided dental care for children under GA, the SSC was the most 

commonly used restoration type (Hunt et al., 2018). Data from the clinical component of the 

TAT study showed that SSCs were by far the treatment of choice by clinicians treating children 

allocated to the non-Hall group, with 60% choosing to treat with a SSC, much greater than 

those who chose glass ionomer (38%), amalgam (7%) or composite (7%) (Boyd et al., 2020). 

A systematic review of the literature from 2002 until 2014 found that SSCs had superior 

performance to other restorative techniques in the studies examined (Seale et al., 2015). A 

recent study in a paediatric dental teaching clinic in Milwaukee with the children treated by 

students found that, after 3 years, 21% of multi-surface composite restorations had failed, but 

only 1.5% of SSCs had done so (Zahdan et al., 2018). In the clinical data from the TAT study, 

the glass ionomer had the lowest success rate of all materials used over the two years, with a 

high number of minor failures, whereas the SSC (regardless of method) had the highest success 

of all treatment methods (Boyd et al., 2020). The alternative method of SSC placement to that 

described above, the Hall crown technique, will be explained further. 

 

1.1.5.3 The Hall technique 

The Hall technique is a specific method of placing an SSC over an unmodified tooth. It can be 

thought of as a biological approach to caries management, with no caries removal or tooth 

modification. The method was developed in Scotland by Dr Norna Hall in the 1980s and was 

later researched as a technique (Innes et al., 2006; Innes et al., 2015). In the Hall crown 

technique, the caries is not removed from the tooth; rather, the SSC is placed over the tooth 

and a glass ionomer cement used to seal in the caries. If space is needed, an interproximal 

rubber separating ring can be placed between the teeth for 1-3 days, then removed immediately 

prior to the crown placement, with the child biting down to fully seat the crown which has been 

filled with the cement.  
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A number of retrospective studies have shown similar success rates with both the Hall and 

conventional methods for placement of stainless steel crowns (Ludwig et al., 2014; Banihani 

et al., 2018). The advantage of the Hall technique is that no surgical intervention or local 

anaesthetic is required, which compares favourably with the conventional method of SSC 

placement. 

The Hall technique is already commonly used in paediatric specialist practice. A survey in 

2018 of UK paediatric dental specialists found that 96% used the Hall technique; 23% used it 

as their first-choice option, 54% considered it as an option, and only 4% never used it. Over 

90% of the respondents of the same survey believed that it was an appropriate technique for 

undergraduate dental students and general dental practitioners (Roberts et al., 2018). A 

retrospective study at a paediatric specialist dental practice in Indiana showed similar success 

rates for the Hall and conventional SSC methods (Ludwig et al., 2014), with 97% for the former 

and 94% for the latter, although in that study, the Hall crown group was observed only over a 

15-month period, whereas it was 53 months for the non-Hall group.  

The Hall technique also can be viewed in the concept of economy of time and materials, 

compared to a conventional treatment that requires additional cost of local anaesthetic and 

needle, and extra sterilisation. In a study in Sudan, it was also found that it took considerable 

less time, approximately 9 minutes to place a crown using the Hall technique, compared to an 

average of 33 minutes for conventional crown placement (Elamin et al., 2019). Also as 

discussed previously in comparison to direct restorations, the Hall technique for crown 

placement is much less likely to require re-treatment, which takes additional time and 

resources. 

The Hall technique is being taught at dental education institutions in New Zealand, but further 

research in the clinical setting was deemed to be prudent before it could be considered as a 

therapeutic option in the Community Oral Health Service. In New Zealand, an initial feasibility 

study for use of the Hall technique for crown placement was conducted with dental/oral health 

therapists in the Hawkes Bay DHB COHS. It found that, with two days of technique training, 

94% of crowns using the Hall technique were successfully placed by therapists by the 6-month 

follow-up (Boyd et al., 2017). The two-year clinical findings from the study had the failure of 

plastic restorative treatment (glass ionomer) at 25%, and the crowns placed using the Hall 
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technique 6%. The Hall crown also had better outcomes for deeper lesions (Boyd et al., 2018). 

Alongside this study was an investigation of the acceptance by patients, parents and clinicians 

undertaken using a mixed-methods approach. It found that over 90% of children were positive 

about their dental visit, and the technique had high acceptance with both parents and children 

(Foster Page et al., 2014a). Based on these findings, the TAT study was developed as a 

randomised control trial of the Hall crown technique. It included the child-health-related and 

oral-health related quality of life questionnaires analysed in this thesis. 

 

1.2 Quality of Life in health  

The World Health Organization stated that ‘the measurement of health and the effects of 

health care must include not only an indication of changes in the frequency and severity 

of diseases, but also an estimation of wellbeing, and this can be assessed by measuring 

the improvement in the quality of life related to health care’ (WHO, 2020). Measures of 

health-related quality of life (HRQoL) can be used for a variety of purposes including,  

assessing the health of a population at a point in time, monitoring health over time, economic 

evaluation of interventions, quality improvement, and as it is used in the TAT study, to evaluate 

the impact of a treatment intervention. These HRQoL measures need to have reliability and 

reproducibility, validity, responsiveness, interpretability and be adaptable to different cultures 

and languages (Lohr, 2002). A HRQoL measure can either be generic and provide an overview 

of general health-related-quality of life, or it can be a specific instrument that focuses on a 

particular disease status (Guyatt et al., 1993), such as for oral health. Some HRQoL measures 

have been developed for use with children. We will initially look at a child health-related 

quality of life measure, before moving on to measures that are specific to child oral health. 

 

 Child health utility (CHU-9D) - child and parent versions. 

The Child Health Utility is a general HRQoL questionnaire comprising nine questions. It was 

developed in 2009 for children in the 7-11 year-old age group (Stevens, 2010b). The CHU-9D 
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measure is made up of nine dimensions (worried, sad, pain, tired, annoyed, schoolwork, sleep, 

daily routine, and activities). This is self-reported by the child but can also be completed by a 

parent or caregiver as proxy. The child rates each question by choosing one of five states 

depicting severity. For example, if the question was about being upset, children would choose 

between ‘I don’t feel upset today’, ‘I feel a little bit upset today’, ‘I feel a bit upset today’, ‘I 

feel quite upset today’ or ‘I feel very upset today’ (questionnaire in Appendix D pages 1-3).   

The CHU-9D has been used to measure HRQoL in a range of health conditions including 

mental health, obesity and autism (Ratcliffe et al., 2011), and it has been used to assess self-

rated health in adolescents with good construct validity (Ratcliffe et al., 2012). In a New 

Zealand dental care setting, the CHU-9D was found to be unresponsive to the caries experience 

of the children studied (Foster Page et al., 2014b; Foster Page et al., 2015).  

The CHU-9D is also a utility measure that is used in the economic evaluation of health services, 

enabling the calculation of quality-adjusted life years (QALYs).  The QALY is as an economic 

evaluation of a disease burden (Stevens, 2010a). In the NZ study mentioned previously, the 

CHU-9D was unable to be used in the routine dental setting as a proxy to generate a QALY 

(Beckett, 2017). 

There does not appear to any studies comparing responses for the CHU-9D self-reported 

children responses with those using the parent acting as proxy. A study looking at differences 

in how adolescents and adults respond to items in the CHU-9D found adults weighted pain 

related questions higher and less on mental health affects compared to adolescents (Ratcliffe 

et al., 2016). 

 

1.3 Oral-health-related quality of life  

Based on the theory of HRQoL, the concept of oral-health-related quality of life (OHRQoL) 

evolved. There are a variety of models of oral health showing the interacting influences that go 

into OHRQoL. A review of OHRQoL models by Brondani et al. in 2014 suggested that most 

models focused on the negative biomedical view of health, and they recommended a 
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biopsychosocial view (Brondani et al., 2014). Their refined model of oral health shows the 

complexities of oral health and how the multiple factors interact (Figure 4). The difficulty then 

is for researchers to measure OHRQoL and capture the intricacy of these elements. 

 

Figure 4. Refined model of oral health (Brondani et al., 2014). 

The OHRQoL information that is collected from an individual is an important supplement to 

the objective data collected in a clinical trial (Genderson et al., 2013). A measure of OHRQoL 

can be a single question, known as a global measure, or it can be a multi-item scale. Global 

measures are used to assess the responsiveness of an OHRQoL measure and when used across 

a number of measures it can be used to show which measure is the most responsive. The global 

measure is generally one question giving an overall statement related to the phenomenon being 

measured. An example is ‘How much has your child’s overall well-being affected by the 

condition of his/her teeth, lips, jaws or mouth?’ rated by a parent, or from a child ‘how happy 

are you with your teeth?’ A global transition judgement question can be used for follow-up 

questionnaires post treatment. This adds longitudinal construct validity when change scores are 

associated to the global transition judgement, and are the best option for assessing change over 

time (Locker et al., 2004). For a more comprehensive gauge of an individual’s OHRQoL, the 

multi-item questionnaire measures provide more detail. 

The Oral Health Impact Profile (OHIP) was one of the first multi-item OHRQoL measures 

created; it was initially developed and used with older adults (Slade et al., 1994). By 2007, 
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there were more than 20 OHRQoL measures being used, and although they provided valuable 

information, Locker et al. felt their claim to represent quality of life fell short because they 

were not patient-centred, and did not incorporate the effect of oral health on the daily living of 

the individual (Locker et al., 2007). The existing measures tended to focus on the researcher’s 

or clinician’s point of view rather than that of the individual, and they were all designed for 

adults.  

OHRQoL measures need to account for the various symptoms and experiences of an individual 

(Sischo et al., 2011) as represented in Figure 5. Hence, OHRQoL measures have continued to 

be developed to incorporate these values and principles, and now a number of new measures 

exist. 
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Figure 5. Theoretical model of OHRQoL (Sischo et al., 2011). 

 

Child-specific OHRQoL measures have been created and those relevant to this thesis are 

discussed in further detail below. 
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 Child oral-health-related quality of life 

Specific measures for child OHRQoL have been developed and used for the assessment of a 

variety of orofacial disorders, including dental caries, malocclusion, cleft and craniofacial 

abnormalities, and dental trauma (Malden et al., 2008; Abanto et al., 2014a; Fernandes et al., 

2015; Vargas-Ferreira et al., 2017). The measures of OHRQoL for children can either be from 

the parents and caregivers’ perspective (as proxy reports), or directly from the child (self-

reported). The early work on child OHRQoL was conducted ‘on’ the child, rather than ‘with’ 

them. Since it is the child who undergoes the treatment, and lives with its consequences, it is 

important to get their perspective (Marshman et al., 2008).  

Different measures of OHRQoL have been developed depending on the age of the child, with 

the most widely used being the Child Perceptions Questionnaire (CPQ), developed for 6-14-

year-olds. It is one part of the Child Oral-Health-Related Quality of Life suite of questionnaires 

(COHRQoL). The other components are the Parent-Caregivers Perceptions Questionnaire (P-

CPQ) and the Family Impact Scale (FIS).  

In its original form, the CPQ comprised of 37 items, two short-form versions of the 

questionnaire are 8 and 16-items, with the latter being used more frequently than the full scale 

now. The CPQ portion of the COHRQoL was originally developed with 3 versions one for 6-

7 age group (CPQ6-7), one for the 8-10 age group (CPQ8-10), the other for 11-14-year-olds 

(CPQ11-14). The version for younger children has not been developed further or validated 

(Thomson, 2020). A study with children as young as 5 years-old using both versions created 

for the older children (CPQ8-10, CPQ11-14) was found to be valid in this younger age group 

(Foster Page et al., 2013).  Further examples of use of the CPQ include: a study with Taranaki 

adolescents showing a gradient of severity for both dental caries and malocclusion (Foster Page 

et al., 2005), a study of Cambodian children with a high burden of dental disease finding a 

gradient in CPQ scores with disease burden (Turton et al., 2015), assessing changes in 

OHRQoL scores over the course of orthodontic treatment (Healey et al., 2016) and most 

recently a study in Northland showed considerable improvements in OHRQoL for 

intermediate-aged children who took part in a supervised toothbrushing programme (Clark et 

al., 2018). All these studies involved older children than the TAT study.  
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Other child OHRQoL measures include the Child Oral Impacts on Daily Performance (COIDP) 

for 11-12-year-olds, the Pediatric OHRQoL for under-16-year-olds, the Child Oral Health 

Impact Profile (COHIP) (which has child versions for those 7-16 years of age and a pre-

schooler proxy version), and the Scale of Oral Health Outcomes (SOHO), which was developed 

for 5-year-olds (Thomson et al., 2018).  

The TAT study used both self-reported and proxy methods of child HRQoL and OHRQoL data 

collection, with the Parent-Caregivers Perceptions Questionnaire (P-CPQ), Family Impact 

Scale (FIS) and Child Health Utility (CHU-9D parent version) completed by the 

parent/caregiver, and the Child Health Utility (CHU-9D child version) and Scale of Oral Health 

Outcomes (SOHO) completed by the child. HRQoL studies have shown that, with group data, 

the parent can act as proxy, but on an individual level the difference can be quite large 

(Theunissen et al., 1998). A study by Jokovic et al of 6-14-year-olds with a range of oral health 

problems showed that there were differences in the OHRQoL reported between parent and 

child and concluded that parents have limited knowledge of their child’s OHRQoL. However, 

they felt that because they had different perspectives,  both sets of information were useful 

(Jokovic et al., 2004). In a study using the SOHO OHRQoL measure in Brazilian children aged 

5-6 years of age, there were similar reports between mothers and children, and the authors 

concluded that mothers could be used as reliable proxies (Abanto et al., 2014a). However, it 

has also been found that parents tend to underestimate the impact on OHRQoL for a younger 

child and over-estimate it for older children (Barbosa et al., 2015).  

The TAT study had participants as young as 3 years old, and so there was a need to use 

OHRQoL measures that best suited both the younger age group, as well as the use of proxy 

replies. When using self-reported questionnaires for children, consideration needs to be given 

to their level of speech, reading, ability to form abstract concepts, and age-related abilities. 

When supporting children to do a self-reported questionnaire you need to factor in the power 

imbalance (researcher to child), the language used and the setting as a clinical setting may bring 

with it a level of anxiety (Marshman et al., 2008).  

 Firstly, I will look at the two proxy OHRQoL measures (P-CPQ, FIS), followed by the self-

reported measure (SOHO). 
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1.3.1.1 Parent-Caregivers Perceptions Questionnaire (P-CPQ) 

The Parent-Caregivers Perceptions Questionnaire (P-CPQ) is an OHRQoL measure that was 

developed and evaluated by Jokovic et al to form part of the Child Oral-Health-Related Quality 

of Life questionnaire (Jokovic et al., 2003). As its name suggests, it is a measure for parents to 

proxy report on the impact of poor oral health for their child. In this current study, only the P-

CPQ and FIS components of the COHRQoL questionnaire have been used.  

The original P-CPQ had 33 items, with short versions of 8 and 16-items having been used and 

tested (Thomson et al., 2013). The shorter version of the questionnaire using 8 questions when 

tested had acceptable reliability, validity and responsiveness, and warranted further testing 

(Thomson et al., 2013). The P-CPQ contains questions relating to the four domains of oral 

symptoms, functional limitations, emotional and social well-being. The items have response 

options of never (0), once/twice (1), sometimes (2), often (3) and every day (4). The P-CPQ 

has been used previously in New Zealand research showing improvements in OHRQoL scores 

in children after dental care under GA for ECC (Malden et al., 2008; Gaynor et al., 2012). 

 

1.3.1.2 Family Impact Scale (FIS) 

The Family Impact Scale (FIS) is an OHRQoL questionnaire which was developed along with 

the previously mentioned P-CPQ and CPQ as a component of the COHRQoL questionnaire 

(Locker et al., 2002). It is a 14-item questionnaire to rate the impact of a child’s oral health on 

the family. It deals with family issues such as the child needing more attention, financial 

difficulties of the family, having to have time off work, and parents feeling guilty or upset due 

to their child’s dental condition. It has been previously used in New Zealand alongside the P-

CPQ for OHRQoL for children having a general anaesthetic for ECC in Wellington and 

Auckland, and was found to be valid and responsive (Malden et al., 2008; Thomson et al., 

2011; Gaynor et al., 2012).  There were marked improvement in both the FIS and as mentioned 

above, the P-CPQ scores pre- to post-treatment for these children. 
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The FIS has a range of items using the structure ‘because of your child’s teeth, lips, mouth or 

jaws, how often have you or another family member: been upset/felt guilty/had time off work 

etc’.  The five response options are never (0), once or twice (1), sometimes (2), often (3) and 

every day (4). The FIS comprises three subscales of parental emotions, parental/family 

activities, and family conflict 

A short version of the FIS using eight items based on an impact analysis was developed and 

tested by Thomson et al on children being treated for severe ECC (Thomson et al., 2013). The 

aim of this short version was to reduce the respondent and administrative burden of the 

questionnaire, without compromising its validity. The study recommended further test-re-test 

validity was needed for this short version. 

 

1.3.1.3 Scale of Oral Health Outcomes (SOHO) 

The Scale of Oral Health outcomes (SOHO) is an OHRQoL measure specifically designed for 

the self-reporting of oral health outcomes by 5-year-old children (Tsakos et al., 2012). Most 

other OHRQoL questionnaires have either been developed for older children, or for parents 

and caregivers to report as proxy for a young child. The SOHO is a quick and age-appropriate 

instrument, and its initial testing showed good internal consistency (Tsakos et al., 2012). When 

the measure was developed, it was on a group of children that had high caries experience, and 

the developers suggested further testing on a population with lower caries experience.  

The SOHO questionnaire consists of seven questions asked by a examiner using a scoring card 

of smiley faces with options being a smile      , a neutral face     , and a sad face     , for 

questions such as ‘Has it ever been hard to eat because of your teeth’. The measure comes with 

instructions and prompts for the interviewer (Appendix D SOHO questions page 4 & 5 of Child 

Health Uitlity 9D both measures combined in one questionnaire, prompts page 6). 

Further work on the SOHO tested the cross-sectional validity, test-re-test reliability & 

reproducibility in both the original development of the measure, and its cross-cultural 

adaptability (Tsakos et al., 2012; Abanto et al., 2013b). It showed that there was internal 

consistency in the child’s responses and that the test-retest reliability was excellent (Abanto et 
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al., 2013b). A further study by the same authors on the responsiveness of the SOHO 7-14 days 

after treatment showed the expected responses in the direction and gradient with respect to the 

global transition question  ‘Did your teeth improve a little/a lot?’ (Abanto et al., 2013a).  The 

SOHO measure has also been used for the investigation of OHRQoL with traumatic dental 

injuries (TDI). A study found that TDI was not associated with worse OHRQoL, unlike with 

caries, and this was the case with both the child and adult proxy scores (Abanto et al., 2014a). 

A study comparing the answers for the mother and the child for the OHRQoL using the SOHO 

showed that mothers rated similarly to the child self-reports, suggesting that mothers make a 

valid and reliable proxy for young children using this measure (Abanto et al., 2014a). But 

another study using the SOHO with Brazilian 5-year-old children showed that although the 

parent scores showed a gradient across the ordinal categories of caries experience, the child 

SOHO scores did not (Fernandes et al., 2015). There are no studies available in my literature 

search using the SOHO measure in New Zealand oral health research. 

 

1.4 Overview of the literature 

From this literature review we have learnt that the use of SSC’s and the Hall technique are 

already well utilised and studied treatment modalities for dental caries in children. We also 

know from previous New Zealand works that the Hall crown technique is easily teachable to 

dental/oral health therapists, that the technique is acceptable to patients, parents and clinicians 

in the NZ COHS context, and initial clinical results indicate that the treatment has acceptable 

clinical success rates (Boyd et al., 2018). What we do not know is if there is an impact of the 

child’s HRQoL and OHRQoL with the Hall technique in comparison to the currently used 

treatment modalities for the treatment of dental caries in children. We also have limited 

understanding of which of the well-recognised measures for HRQoL and OHRQoL are useful 

in the primary care setting for routine dental care. 
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1.5 Study Hypotheses 

The hypotheses for this thesis is that the Hall technique for stainless steel crown placement has 

comparable HRQoL and OHRQoL scores as the conventional techniques for caries treatment 

in the COHS, and that existing child HRQoL and OHRQoL measures will be unable to detect 

changes due to the routine nature of the clinical presentations. The method for the current 

research investigating these hypotheses are outlined in the next section.  
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Chapter 2:  Method 

 

2.1 Overview  

The data used in this thesis come from the Transform a Tooth (TAT) research study. This 

research was undertaken by Dr LA Foster Page and Dr DH Boyd from 2014 to 2018 and was 

funded by the Cure Kids Foundation3 and support by 3MTM. It was a randomised control trial 

which investigated the use of the Hall technique for stainless-steel crown placement in the 

primary dentition. The setting for the study was the Whanganui District Health Board’s 

Community Oral Health Service (COHS). This thesis reports only the health/oral health-related 

questionnaire information, the clinical results and other data are presented elsewhere (Foster 

Page et al., 2018; Boyd et al., 2020). 

Ethics approval for the research was obtained from the Northern B - Health and Disability 

Ethics Committee in April 2014 for the “Transform a tooth with a ‘transformer tooth’. A novel 

approach for child oral health” (Appendix B). 

 

2.2 Examiner training 

A two-day training session was provided by the lead researchers for the Whanganui DHB 

COHS dental/oral health therapists and dental assistants who would be collecting the data for 

the study and undertaking the clinical interventions. The study utilised the current clinical staff, 

rather than researchers, to enable the randomised control trial to take place in a regional public 

dental health setting over an extended period in an economical way. The training included an 

overview of the study concepts, review of radiographic caries diagnosis, administration of the 

HRQoL/OHRQoL questionnaires, and practical sessions for the Hall technique for the 

placement of stainless steel crowns. Written guidelines were provided to the dental staff on the 

 

3 see www.curekids.org.nz 

http://www.curekids.org.nz/
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research processes, along with a user’s manual for the Hall technique (Innes et al., 2009). A 

locally based co-ordinator was appointed to collate the data that had been collected by the 

dental therapists. The data set was sent to the researchers at the University of Otago. The dental 

radiographs were also read later by two dental specialists to collect additional information. 

 

2.3 Considered participants 

The lead researchers publicised the upcoming research with an article in the Whanganui 

Chronicle, a local newspaper, explaining the new clinical technique and the opportunity for 

families to be involved. Prior to the dental staff starting at a new school the COHS provided 

information that was placed in the school newsletter explaining the study. Parents and 

caregivers who had children aged 3-7 years of age at that school and associated pre-schools 

were then sent packs including further information and consent documents (Appendix C). 

When a child was due for a recall appointment and the parent had returned a signed consent, 

they became part of the study. The child had a dental examination, and radiographs conducted 

as per the research guidelines (Appendix C) and both child and parent completed questionnaires 

(Appendix D, Appendix E). This information became the baseline data set, and these children 

were the ‘considered’ group. The recruitment of children took place over an 18-month period 

until sufficient participant numbers had been reached. An indication of participants needed was 

based on the 2011-2012 feasibility study (Boyd et al., 2017) a conservative power analysis 

suggested a minimum of 288 children needed in each arm, assumption of 33% loss to follow-

up over 5 years, the initial aim was to recruit 383 children in each arm, 766 in total. (personal 

communication study researchers). Although this number was not reached. 

 

2.4 Collection of baseline data 

The clinical examination occurred at the routine recall ‘check-up’ for the child, with the 

additional paperwork filled out for the TAT study, and posterior bitewing radiographs taken 

and read. 
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At this baseline appointment, both the parent and child were asked to complete questionnaires. 

The parent questionnaire contained five components: a global question on oral health impact, 

the short-form 16-item Parent/Caregivers Perceptions Questionnaire (P-CPQ) (Jokovic et al., 

2003); the short-form (8-item) Family Impact Scale (FIS) (Locker et al., 2002); a global 

question on how the child’s oral health affects the family overall; and nine questions on the 

child’s general quality of life collected using the Child Health Utility 9D (CHU-9D parent) 

(Stevens, 2010a). The initial parent questionnaire also included a question on the relationship 

of the parent/caregiver to the child, the highest level of education and a self-report of their own 

oral health. Followed by the index of socioeconomic deprivation (NZiDep) consisting of eight 

questions (Salmond et al., 2006) (Appendix E). 

The child questionnaire included: the Child Health Utility (CHU-9D child version) of nine 

questions relating to the child’s quality of life; followed by the 7-item OHRQoL questionnaire 

Scale of Oral Health Outcomes (SOHO) (Tsakos et al., 2012), and five global oral health 

questions combined into one questionnaire (Appendix D). The child questionnaire was 

administered by one of the dental team. 

    

2.5 Inclusion criteria 

After the collection of the baseline data the children in the considered group had the study 

inclusion criteria applied. To be included in the intervention phase the children needed to have 

one or more P3 or P4 carious lesions using Mejáre Caries Classification (Mejàre et al., 1998) 

on their posterior primary teeth visible radiographically (Figure 6). Children who were 

medically compromised (such as heart problems, cerebral palsy, autism spectrum disorders), 

who were unable to be radiographed or unable to be examined clinically, were excluded from 

the study.   
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Figure 6. An example of P3 and P4 radiographic lesions suitable (circled) for inclusion in the 

study. 

 

2.6 Randomisation 

The children in the ‘included’ group were issued an envelope with an identification number 

with the randomisation unknown to the examiner. Once all the baseline information was 

collected the envelope was opened to reveal the intervention grouping of Hall or non-Hall 

(conventional treatment). From this point on the study was not blinded, as clinician (examiner) 

was aware of the technique to be used to plan and carry out the intervention. The intervention 

type was required for medico-legal reasons in the child’s clinical notes. The family were 

informed of the outcome of the randomisation, the intervention technique was discussed, and 

the next appointment made. The process from consent to intervention is presented below in 

Figure 7. 
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Figure 7. Process for study inclusion and randomisation 

 

2.7 Intervention 

At the clinical intervention appointment(s), the primary molar tooth/teeth were restored using 

the treatment technique as allocated in the randomisation envelope. This intervention was either 

the Hall technique for the placement of a SSC for the ‘Hall’ group, or for the ‘non-Hall’ group 

the therapist could choose their preferred technique, either with a conventional SSC or direct 

restorative approach (amalgam, glass ionomer cement or composite). For those in the Hall 

intervention group, the Hall technique process was to be used as follows, placement of a 

separator if required to make space 1-3 days prior, placement of the SSC with no carious tooth 

tissue removal, no preparation of tooth, and no local anaesthesia. The SSCs were supplied to 

the COHS by 3MTM and cemented using 3MTM Relyx luting plus (Boyd et al., 2020). 

  

Child 3-7 years old presenting for annual 
examination and consented to take part in study

Radiographically P3 or P4 on at least one primary 
molar

No exclusionary factors (medical/unable to xray)

Randomised to the Hall or non-Hall group

Restore tooth/teeth as per the group assigned
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2.8 CONSORT flow diagram 

Figure 8. CONSORT flow diagram   

Assessed for eligibility (n=498) 

Excluded (n=210) 

   Not meeting inclusion criteria(n=210) 

   Declined to participate (n=  ) 

   Other reasons (n=  ) 

Lost to follow-up (n=80) 

Analysed (n= 61) 

 

Lost to follow-up (n=12) 

Analysed (n=129) 

• Excluded from analysis (give reasons) (n=  ) 

Allocated to intervention (n=141) Hall 

 Received allocated intervention (n=141) 

 Did not receive allocated intervention (give 

reasons) (n=  ) 

Lost to follow-up (n= 18) 

Analysed (n=129) 

• Excluded from analysis (give reasons) (n=  ) 

Allocated to intervention (n=147) non-Hall 

 Received allocated intervention (n=147) 

 Did not receive allocated intervention (give 

reasons) (n=  ) 

Lost to follow-up (n= 76) 

Analysed (n=71) 

 

 

Allocation 

Follow-up 24 months 

Follow-Up 12 months 

Randomized (n=288) 

Enrolment 
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2.9 Description of variables  

 

 Demographic characteristics 

The data for the demographic characteristics were collected at baseline. Information was 

collected on sex, age at inclusion, ethnicity, parental education level and deprivation.   

The age at inclusion data for ease of analysis, were categorised into the two age groups of 3-5 

years, and 6-8 years. 

The ethnicity data were collected as Pākehā, Māori, Pasifika, and other categories. For analysis, 

these were recoded into two groups, Māori and non-Māori (non-Māori included Pākehā, 

Pasifika and other). This was undertaken to ensure sufficient numbers in ethnic subgroup 

analyses, and also to more closely align with the categories used by the Ministry of Health in 

its annual collection of child dental caries data. The Pasifika group was not analysed separately 

due to the low numbers of Pasifika children in Whanganui DHB. 

The data on parent education level were placed into three categories for ease of comparison 

and to allow for sufficient numbers in each grouping. They were recoded into the following 

parental education groups, up to 5th Form (up to year 11), 6th-7th form (Year12-13), and tertiary.  

Data on level of deprivation were collected using two measures. The area-based measure used 

the child’s home address at the baseline examination; this was then geocoded to allocate it to a 

specific Census meshblock, after which the meshblock code was matched to an NZDep2013 

deprivation code4.  The NZDep2013 deprivation score is computed from Census data for a 

given meshblock on income, home ownership, employment, qualifications, family structure, 

housing and access to transport and communications. In the current study these results were an 

ordinal scale of ten categories, with the score of 1 being the least deprived, and 10 being the 

 

4 See https://www.health.govt.nz/publication/nzdep2013-index-deprivation 

https://www.health.govt.nz/publication/nzdep2013-index-deprivation
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most deprived. These were then further grouped for the analysis, with values 1-3 being coded 

as ‘Low deprivation’, 4-7 as ‘Medium deprivation’ and 8-10 as ‘High deprivation’.  

The household deprivation measure was obtained from the parents’ responses to items in the 

NZ Index of  Individual Socioeconomic Deprivation (NZiDep) (Salmond et al., 2012) in the 

baseline questionnaire. This comprises of eight questions (with a ‘yes’ or ‘no’ response) 

regarding the family’s financial situation in the previous 12 months. From the replies, an index 

score is calculated, with any missed responses coded as a no response. The index score was 

then grouped using the NZiDep guidelines with ordinal scores (indicated in brackets) for the 

following: zero yes responses (1); one yes response (2); two yes responses (3); three or four 

yes responses (4); and five or more yes responses (5) (Salmond et al., 2006). These scores were 

further grouped into ‘low’ (scoring 0-2) and ‘high’ (scoring 3, 4 or 5) levels of deprivation for 

the purpose of the current study. 

 

 Caries data 

Caries data for permanent and primary teeth were collected from each child at the initial 

appointment. This was collected for all teeth at surface level, with coding for sound, decayed, 

filled, filled and decayed, crowned (SSC), and missing due to caries. For the purposes of this 

analysis, only the deciduous dental caries experience data were used. 

 

 Questionnaire data 

The questionnaire information collected for each child included four HRQoL and OHRQoL 

measures (the P-CPQ, FIS, CHU-9D parent and child versions, and SOHO). The responses for 

each item were used to calculate the scale scores for each measure. Specific details for each 

measure follow.   

For the P-CPQ measure, the responses were recoded as never (0), once or twice (1), sometimes 

(2), often (3), every day (4), with a don’t know response being recoded the lowest impact 
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category (0). The item scores were added to give the P-CPQ score with possible scale scores 

ranging from 0 to 64. The FIS OHRQoL measure was also recoded as per the same method to 

get the FIS score, the range of scale scores from 0 to 32. 

The CHU-9D parent and child versions were entered with responses varying from not worried 

(1) through to very worried (5). These were recoded with scores for the lowest response 

category as 0 (not worried), to the highest of 4 (very worried) for each item. The CHU-9D 

score was the sum of the items for each individual to create the CHU-9D parent score or CHU-

9D child score as appropriate, with possible scores ranging from 0 to 36. 

The child questionnaire also included the seven questions of the SOHO scale. The SOHO 

scores were computed by adding the values. An answer of no       =0, a little      =1 and a lot 

     =2. The SOHO score was computed as the sum of the seven responses, with a range of 

scores from 0 to 14. 

 

2.10 Data analyses 

The data set analysis was performed using IBM ‘SPSS statistics’ Statistical Package for Social 

Sciences version 25. 

The demographic characteristics were analysed using descriptive statistics and were produced, 

for the included and excluded children, the Hall and non-Hall groups, and for attrition at 12- 

and 24-months. Bivariate analyses used cross-tabulations and Chi-square tests for comparing 

proportions. The caries experience (dmft/dmfs) and HRQoL/OHRQoL data was highly 

skewed, therefore differences in means between groups were tested with non-parametric tests 

Kruskal-Wallis and Mann-Whitney with the alpha value set at 0.05.  

Following the computation of scale scores and examination of their internal consistency 

reliability using Cronbach’s alpha, and each of the HRQoL and OHRQoL measures was 

assessed for concurrent validity against the global question of “How much is your child’s 

overall well-being affected by the condition of his/her teeth, lips, jaw or mouth?” 
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At the 12-month and 24-month follow-ups, the change in each HRQoL and OHRQoL measure 

mean scale score from baseline was calculated. The change scores were calculated using the 

pre-treatment (baseline) mean scores, with the post-treatment (follow-up at 12 or 24 months 

respectively) scores subtracted, as per the equation below:   

Change score  =    Baseline mean scale score   –   follow-up mean score 

The effect size was calculated by the dividing that change score by the standard deviation of 

the baseline score. 

Effect size  =     change score/SD of baseline score 

 

The effect size gives a dimensionless measure of the clinically meaningful size of the effect. 

An effect size score of less than 0.2 represents a small effect, a score range of 0.2-0.7 a 

moderate effect, and a score above 0.7 is large. A positive score would reflect an improvement 

in HRQoL/OHRQoL. 

 

2.11 Follow-up assessments at 12 months and 24 months 

For the follow-up process, ‘Pop-up’ reminders were placed on the child’s record in the 

Titanium dental program to indicate they that were part of the TAT study. This included their 

ID number, the intervention group allocation, and the timing of the 12- and 24-month follow-

up appointments. The follow-up at 12 months occurred at the annual recall for the child. At 

this appointment, the clinical examination, posterior bitewing radiographs and repeat 

HRQoL/OHRQoL parent and child questionnaires were completed. This was repeated at the 

24-month follow-up. Attrition occurred over the study period with children lost from the 

sample, so attrition analysis tables were completed for each stage of the analyses. 
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Chapter 3:  Research questions 

 

The research questions for this thesis are summarised below.  

 

1. Was there a difference in the health-related/oral-health-related quality of life 

experienced between children who have received the Hall technique for stainless steel 

crown placement, and those receiving conventional treatment? 

In the Transform a tooth (TAT) study the children were attending for routine dental 

examination in the Community Oral Health Service, and having dental treatment as 

required. Children meeting the selection criteria were randomly allocated to have either 

the Hall technique or conventional restorative treatment of their carious primary molars. 

Before treatment HRQoL/OHRQoL questionnaires were completed. The follow-up 

questionnaires were then administered at yearly intervals. Do the child health-related 

and oral-health-related quality of life measures (Parent-Caregiver Perceptions 

Questionnaire (P-CPQ), Family Impact Scale, Child Health Utility (CHU-9D) – parent 

and child versions, and Scale of Oral Health Outcomes (SOHO)) used in the TAT study 

questionnaires show differences in mean scale scores between the Hall technique and 

conventional intervention group? 

 

2. Do the various child health-related and oral-health-related quality of life measures 

differ in their responsiveness to routine dental treatment? 

There were five different child health-related and oral-health-related health quality of 

life measures (P-CPQ, FIS, CHU-9D – parent and child versions and SOHO) used in 

the TAT study. It is important to know whether any of these questionnaires are 

responsive enough to show gradients of health-related and oral-health-related quality 

of life for those presenting for routine dental care, having low and medium experiences 

of dental caries.  If this is the case in the TAT study, then are these instruments (P-CPQ, 
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FIS, CHU-9D parent and child and SOHO) appropriate for this type of study. Does 

there need to be a different measure of HRQoL/OHRQoL when participants have dental 

caries that is diagnosed at a planned dental examination (and possibly asymptomatic)? 

Or does this simply this show that this level of dental disease has a low disease burden, 

and little impact on quality of life?   
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Chapter 4:  Results 

 

The results chapter for this thesis has ten sections. Initially I will look at the differences between 

those that were included and excluded from the study. Comparing the participants by their 

demographic characteristics, their mean HRQoL/OHRQoL scale scores, and their caries 

experience. The following section presents data relating to the validation and internal 

consistency of the various HRQoL/OHRQoL scales. Next I will take the group that were 

included in the study who were randomised into the two treatment groups of Hall and non-

Hall, and see if the randomisation process was successful in producing two similar groups (by 

demographics, HRQoL/OHRQoL baseline scores, and caries experience). The next sections 

follow these two groups to their 12-month and 24-month follow-ups, where again the Hall 

groupings will be compared by their mean HRQoL/OHRQoL scale scores. The attrition to 

follow-up will also be assessed at both these time intervals. After each follow-up section the 

change scores and effect sizes will be presented. The last section is a comparison of the child 

and parent versions of the CHU-9D responses. 

 

4.1 Comparison of those included and excluded 

Data were collected for all participants who had agreed to take part in the study, meaning there 

were also demographic characteristics, caries experience, and HRQoL/OHRQoL data from 

those who were excluded from the study. This was the considered sample. This section presents 

the comparisons of those who were included in the clinical trial (by meeting the criteria), with 

those excluded. The data collection comprised the recording of demographic characteristic 

information, completion of the initial questionnaires by both the parents and the child, the oral 

examination, and the documenting of caries experience on the research forms.  
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 Demographic characteristics 

The demographic characteristic data were collected for all those considered for the study. The 

initial sample comprised 498 children. There were 288 (58%) of these children who met the 

selection criteria and were included in the study. By not meeting one or more of the study 

criteria, 210 (42%) were excluded from the study. Table 1 presents the demographic 

characteristics of the children considered for the study, and a comparison of those groups 

included and excluded. There were four children who are missing age data in the study, this is 

most likely due to a data entry error. 
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Table 1. Demographic characteristics by study inclusion (brackets contain column percentages 

unless otherwise indicated). 

 

 Numbers of participants 

Considered for study Included Excluded 

    

Sex    

Female 238 (47.8) 137 (47.6) 101 (48.1) 

Male 260 (52.2) 151 (52.4) 109 (51.9) 

Agea    

   3-5 years 231 (46.8) 124 (43.2) 107 (51.7) 

   6-8 years 263 (53.2) 163 (56.8) 100 (48.3) 

Ethnicity    

Non-Māori 336 (67.5) 174 (60.4) 162 (77.1) 

Māori  162 (32.5) 114 (39.6)   48 (22.9) 

Parental educationb    

Up to 5th form (yr 11)   96 (20.7)   57 (21.1)   39 (20.1) 

6thor 7th form (yr12-13) 114 (24.6)   68 (25.2)   46 (23.7) 

Tertiary 254 (54.7) 145 (53.7) 109 (56.2) 

Area-based deprivationc     

Low 116 (23.3)   51 (17.8)d   65 (31.0) 

Medium 185 (37.2) 115 (40.1)   70 (33.3) 

High 196 (39.4) 121 (42.2)   75 (35.7) 

Household deprivation    

Low 323 (64.9) 187 (64.9) 136 (64.8) 

High  175 (35.1) 101 (35.1)   74 (35.2) 

    

Total (row %) 498 (100.0) 288 (57.8) 210 (42.2) 

    
a4 missing responses 
b34 missing responses  
c1 missing response 
d P<0.05 
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The only statistically significant difference was that a lower proportion of low-deprivation 

children were included; however, any apparent difference was minor. This difference was only 

apparent using the area-based deprivation method, not with the household deprivation 

categories. 

Other points to note from this table are that there were more younger children excluded from 

the study, and there were more Māori children included in the study. Neither of these 

differences were statistically significant. 

There were a large number (34) of missing responses from the parental level education 

question, and a small amount of age-related data is missing (four children, one of these was in 

the included group). 

The demographic characteristics of the those who went on to be selected to part of the trial was 

generally representative of the whole group that was considered. 

 

 Mean HRQoL/OHRQoL scale scores 

Those who were to be considered in the study completed questionnaires. There were five 

different HRQoL and OHRQoL measures used in this study, and the mean scale scores from 

each of these are presented in Table 2 by inclusion status. It is emphasized to readers that a 

lower HRQOL/OHRQoL scores indicate good quality of life, and higher scores a poorer quality 

of life, and this should be kept in mind when reviewing subsequent tables. 
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Table 2. Mean HRQoL/OHRQoL scale scores by study inclusion (brackets contain standard 

deviations). 

 Considered Included Excluded 

    

Mean P-CPQa   9.6 (6.9) 10.1 (6.9)   8.8 (6.8)c 

Mean FISb   1.7 (2.8)   2.1 (3.1)   1.2 (2.4)d 

Mean CHU-9D Parente 10.7 (2.3)  10.7 (2.1) 10.7 (2.5) 

Mean CHU-9D Childf 11.9 (3.4) 11.9 (3.3) 11.9 (3.5) 

Mean SOHOg   1.3 (1.9)   1.4 (2.0)   1.1 (1.8) 

    
a24 responses missing 
b11 responses missing 
cMann-Whitney P<0.05 
dMann-Whitney P<0.01 
e 21 responses missing 
f 23 responses missing 
g 19 responses missing 

 

 

Overall, the mean HRQoL and OHRQoL scale scores for the included group were either equal 

to, or higher than, the mean scores for the excluded group. The mean SOHO and CHU-9D 

(child and parent versions) scale scores did not differ significantly between those included or 

excluded from the study. There was a significant difference in the mean score for the P-CPQ 

and the FIS however, with the excluded group having significantly lower mean scores.  

There were relatively large numbers of missing responses at the individual question level, and 

for these individuals we were unable to compute scale scores. 
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 Caries experience 

The dental caries experience of the children who were considered for the study at the initial 

examination are presented in the following Table, by exclusion status.   

 

Table 3.  Caries experience by study inclusion (brackets contain standard deviations). 

 Considered Included Excluded 

    

Mean dmft 3.3 (2.9) 4.6 (2.6) 1.4 (2.3)a 

Mean dmfs 5.8 (6.5) 7.8 (5.9) 3.0 (6.2)a 

    
a P<0.01 

 

On average, those who were included in the study had greater caries experience than those who 

were excluded.   

 

4.2  Validation and internal consistency of HRQoL and OHRQoL scales 

Now turning to the concurrent validity checking using the global indicator question, and the 

internal consistency using Cronbach’s alpha co-efficient for the HRQoL and OHRQoL scales 

used in this study. Table 4 & 5 show the mean score for each question and Cronbach’s alpha 

co-efficient.  
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Table 4. Examining the validity and internal consistency reliability of the various HRQoL/OHRQoL scales (brackets contain standard deviations) 

 

 

How much is your child’s overall well-being affected by the condition of his/her teeth, lips, jaw or mouth? 

 Cronbach’s 

alpha 

Not at all Very Little Some A lot Very Much 

Mean P-CPQab 0.82   7.3 (5.6) 12.3 (7.0) 16.6 (7.0)   4.2 (8.4)   8.5 (4.5) 

Mean CHU-9D parentbc 0.66 10.2 (1.7) 11.2 (2.6) 12.3 (3.7) 11.1 (2.1)   9.0 (0.0) 

Mean CHU-9D childbd 0.63 11.5 (3.2) 12.4 (3.8) 13.6 (3.6) 11.3 (2.1) 11.2 (3.4) 

Mean SOHObe 0.71   1.0 (1.6)   1.7 (2.5)   1.8 (1.7)   1.8 (2.0)   1.8 (2.5) 

a 28 missing responses 
b P<0.01 
c 21 missing responses 
d 23 missing responses 
e 25 missing responses 
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The data for the mean scale scores in Table 4 were measured against the global oral health 

question and were all statistically significant.  The concurrent validity showing higher scores 

in the P-CPQ for the ‘very little’ and ‘some’ categories. 

There was good reliability using Cronbach’s alpha co-efficient for P-CPQ scale which had the 

strongest reliability score, being 0.82, the highest of all the HR/OHRQoL measures used.  

The SOHO had an acceptable Cronbach’s alpha co-efficient being over 0.7. The concurrent 

validity shows responses having a slight gradient from low to high across the scale (note: that 

there are only 3 options for the SOHO so the “a lot” response was allocated to the 3 highest 

groups).  

For the CHU-9D parent and child versions, there was a lower reliability scores of 0.66 and 0.63 

respectively. The pattern of means were spread reasonably evenly across the responses to the 

global question, being slightly higher in the middle options. 

The family impact Scale (FIS) has its own global question so the results are presented 

separately in Table 5.  The global family impact question asked of the parent/caregiver is: ‘How 

much is the daily life of your family affected by the condition of his/her teeth, lips, jaws or 

mouth?’   
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Table 5. Examining the validity and internal consistency reliability of the FIS scale (brackets contain standard deviations) 

 

 

‘How much is the daily life of your family affected by the condition of his/her teeth, lips, jaws or mouth?’ 

 Cronbach’s 

alpha 

          Not at all               Very Little             Some            A lot           Very Much 

Mean FISab 0.80 1.4 (2.7) 1.1 (1.9) 1.7 (3.1)   1.8 (2.9)   2.8(3.4) 

       

a  18 missing responses 
b P<0.01 
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Using the FIS scale with the global question was statistically significant (p<0.01) with much 

higher scores for a reply of ‘very much’.  The internal reliability score using Cronbach’s alpha 

co-efficient was strong (0.80). 

 

 

4.3 Baseline comparison of Hall and non-Hall groups 

The randomised allocation to the treatment groups occurred at the baseline appointment and in 

this section, there is a comparison of the demographic characteristics, baseline 

HRQoL/OHRQoL and the caries experience of the two allocation groups.   

At baseline, those in the inclusion group were randomly allocated to either the Hall or non-Hall 

treatment groups. There were 147 in the former group and 141 in the latter.  

 

 Demographic characteristics by group 

Table 6 on the following page summarises the demographic characteristics by treatment group. 
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Table 6. Demographic characteristics at baseline by group (brackets contain percentages in 

columns unless otherwise specified). 

 

 Hall  Non-Hall 

   

Sex   

Female   75 (51.0)   62 (44.0) 

Male   72 (49.0)   79 (56.0) 

Agea   

  3-5 years    69 (47.3)   55 (39.0) 

  6-8 years   77 (52.7)   86 (61.0) 

Ethnicity   

Non-Māori   84 (57.1)   90 (63.8) 

Māori    63 (42.9)   51 (36.2) 

Parental educationb   

Up to 5th form   33 (24.3)   24 (17.9) 

6th or 7th form   32 (23.5)   36 (26.9) 

Tertiary   71 (52.2)   74 (55.2) 

Area-based deprivationc    

Low   21 (14.4)   30 (21.3) 

Medium   60 (41.1)   55 (39.0) 

High   65 (44.5)   56 (39.7) 

Household deprivation   

Low   95 (64.6)   92 (65.2) 

High    52 (35.4)   49 (34.8) 

   

All combined (row %) 147 (51.0) 141 (49.0) 

   

a1 missing response 
b18 missing responses at included 
c1 missing response 

 

There were slightly more females, younger children, and Māori children in the Hall group than 

in the non-Hall treatment intervention group, but there were no significant differences, 

indicating that the randomisation process was successful. 
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 HRQoL/OHRQoL mean scale scores by group 

The mean HRQoL/OHRQoL scale scores for each of the questionnaires are presented in Table 

7 for the two treatment groups at the baseline (pre-treatment). 

 

Table 7. Mean HRQoL/OHRQoL scale scores at baseline by group (brackets contain standard 

deviations). 

 Hall Non-Hall 

   

Mean P-CPQa 10.3 (6.9)   9.9 (6.9) 

Mean FISb   2.1 (3.1)   2.0 (3.1) 

Mean CHU-9D Parentc 10.6 (2.2) 10.7 (2.1) 

Mean CHU-9D Childd 11.8 (3.1) 12.1 (3.6) 

Mean SOHOe 1.2 (1.5)   1.5 (2.3) 

 
a15 responses missing 
b 5 responses missing 
c11 responses missing 
d12 responses missing 
e11 responses missing 
 

 

 

The mean scale scores for each of the HRQoL/OHRQoL measures for the Hall and non-Hall 

treatment groups differed only slightly at baseline; there were no statistically significant 

differences. 

 

 Caries experience by group  

The caries experience at baseline for the Hall and non-Hall treatment group allocations is 

presented as both at tooth level (dmft) and surface level (dmfs) in Table 8. 
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Table 8.  Caries experience at baseline by group (brackets contain standard deviations). 

 Hall Non-Hall 

   

Mean dmft 4.9 (2.8) 4.3 (2.4) 

Mean dmfs 8.6 (6.5) 6.9 (5.0) 

   

 

 

The mean dmft and dmfs scores were slightly higher for the Hall treatment group than the non-

Hall group at baseline, but those differences were not statistically significant 

 

4.4 12-month follow-up 

Participants in the study were followed up approximately 12 months after their initial baseline 

data collection and treatment. This was based on the COHS recall, and dependant on schedule 

of when the schools were visited so occurred approximately one year after the initial 

appointment. The repeat examinations and questionnaires were completed at this 12-month 

follow-up appointment. 

 

 Attendance at 12-month recall 

The number of participants who attended for a 12-month follow-up was 258, with 129 in each 

of the treatment intervention groups. Table 9 shows the baseline and 12-month numbers by 

group, with their respective retention rates. 
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Table 9. Numbers followed up at 12 months by group (brackets contain column percentages).  

 

 Hall Non-Hall Total 

    

Baseline 141   147 288 

12 months 129 (91.5) 129 (87.8) 258 (89.6) 

    

 

 

At the 12-month follow-up, there were equal numbers in the Hall and the non-Hall groups, but 

on percentage slightly more lost to follow-up from the Hall treatment intervention group than 

the non-Hall. With Hall having a 91.5% retention rate and non-Hall with 87.8%. 

 

 

 Mean HRQoL/OHRQoL scale scores at 12 months 

 

The HRQoL/OHRQoL questionnaires were repeated at the 12-month follow-up appointment.  

This occurred approximately one year after the initial treatment intervention, and the mean 

scores from those questionnaires are presented below.  

 

 

 

 



 

 

61 

 

Table 10. Mean HRQoL/OHRQoL scale scores at 12 months by group (brackets contain 

standard deviations). 

     Hall Non-Hall 

   

Mean P-CPQa   9.9 (7.6)   8.4 (6.7) 

Mean FISb   1.9 (2.8)   1.7 (3.2) 

Mean CHU-9D Childc 12.9 (4.5) 12.5 (3.6) 

Mean CHU-9D Parentd 11.0 (3.0) 10.2 (1.8)e 

Mean SOHOf   1.4 (1.8)   1.3 (1.6) 

a19 responses missing 
b11 responses missing 
c 2 responses missing 
d10 responses missing 
e Mann-Whitney P<0.05 
f 6 responses missing 

 

 

With the repeat HRQoL/OHRQoL questionnaires completed at 12 months, the mean scale 

scores of all five measures were higher in the Hall treatment intervention group than the non-

Hall, but only the CHU-9D parent version score was significantly higher. 

 

 

4.5 Attrition by 12 months 

 

There were 30 (10%) study participants lost to follow-up by 12 months; those comprised 12 

(9%) from the Hall group and 18 (12%) from the non-Hall. A comparison of this attrition group 

to the retained group was made in respect to their demographic characteristics, their caries 

experience at baseline, and their HRQoL/OHRQoL mean scale scores at baseline. 
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 Demographic characteristics 

The demographic characteristics of those who attended for their 12-month follow-up 

appointment, are compared in Table 11. 

 

Table 11. Baseline demographic characteristics by 12-month follow-up attendance (brackets 

contain column percentages). 

 

 Followed-up at 12 months Lost by 12 months 

   

Sex   

Female 120 (47.6) 17 (47.2) 

Male 132 (52.4) 19 (52.8) 

Agea   

3-5 years 107 (42.5) 17 (48.6) 

6-8 years 145 (57.5) 18 (51.4) 

Ethnicity   

NonMāori 158 (62.7) 16 (44.4)d 

Māori    94 (37.3) 20 (55.6) 

Parental educationb   

Up to 5th form   48 (20.4)   9 (25.7) 

6th or 7th form   63 (26.8)   5 (14.3) 

Tertiary 124 (52.8) 21 (60.0) 

Area-based deprivationc    

Low   46 (18.3)   5 (13.9) 

Medium 101 (40.2) 14 (38.9) 

High 104 (41.4) 17 (47.2) 

Household deprivation   

Low 166 (65.9) 21 (58.3) 

High    86 (34.1) 15 (41.7) 

   

All combined (row %) 252 (87.5) 36 (12.5) 

   
a1 missing response  
b18 missing responses 
c1 missing response 
dP<0.05 
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Slightly more from the lower parental education categories, and from the highest deprivation 

categories were lost at the 12-month follow-up, but these differences were not statistically 

significant.  

The only significant difference from the attrition table at 12 months was that there were 

proportionally more Māori children among those who were lost to follow-up at 12 months 

(56%), than among those remaining in the study (37%).   

 

 Caries experience by 12 months 

The baseline caries experience of the group followed up at 12 months and those who were lost 

to follow-up is compared in Table 12. 

 

Table 12. Attrition table of baseline caries experience at 12-months (brackets contain standard 

deviations). 

 

 12-month follow-up Lost to follow-up 

   

Mean dmft 4.6 (2.6) 4.8 (2.7) 

Mean dmfs 7.7 (6.0) 8.5 (5.5) 

   
 

 

On average, the caries experience of the group lost to follow-up at the 12-months (both dmft 

and dmfs) was higher than among those who were seen, but these differences were not 

statistically significant.  
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 Mean HRQoL/OHRQoL scale scores at 12 months 

The mean baseline HRQoL/OHRQoL scale scores of those who were seen for their 12-month 

review, and for those who were lost to follow-up were compared. 

 

Table 13. Comparison of mean baseline HRQoL/OHRQoL scale scores among those assessed 

at 12 months and those lost to follow-up (brackets contain standard deviations). 

 

 12-month follow-up Lost at 12 months 

   

Mean P-CPQa 10.2 (7.1)   9.7 (5.7) 

Mean FISb   2.2 (3.1)   1.5 (2.7) 

Mean CHU-9D Parentc 10.6 (2.1) 11.0 (2.2) 

Mean CHU-9D Childd 11.9 (3.2) 12.4 (4.1) 

Mean SOHOe             1.3 (1.8) 1.5 (2.7) 

   
a15 responses missing 
b 5 responses missing 
c11 responses missing 
d12 responses missing 
e11 responses missing 
 

 

Some of the mean HRQoL/OHRQoL scale scores were lower for the followed-up group, and 

others were higher, with no differences being statistically significant. The missing responses 

were at an item level. 
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4.6 Change scores and effect sizes at 12 months 

 

The change scores and effect sizes from the baseline to the 12-month follow-up are presented 

in Table 14, by group.  
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Table 14. Mean HRQoL/OHRQoL change scores and effect sizes at 12 months (brackets contain standard deviations). 

 Baseline score  12-month follow-up  Change score Effect size Effect size description 

Combined      

  P-CPQa 10.2 (7.1)   9.1 (7.2)  1.1 (6.2)  0.2 Small improvement 

  FISb   2.2 (3.1)   1.8 (3.0)  0.3 (3.4)  0.1 Small improvement 

  CHU-9D Parentc 10.6 (2.1) 10.6 (2.5) -0.0 (2.8)  0.0 No change 

  CHU-9D Childd 11.9 (3.2) 12.7 (4.1) -0.6 (5.0) -0.2 Small worsening 

  SOHOe   1.3 (1.8)   1.4 (1.7)  0.0 (2.3)  0.0 No change 

      

Hall       

  P-CPQ 10.4 (7.2)   9.8 (7.6)  0.5 (6.2)  0.1 Small improvement 

  FIS   2.2 (3.0)   1.9 (2.8)  0.3 (3.5)  0.1 Small improvement 

  CHU-9D Parent 10.6 (2.2) 11.0 (3.0)f -0.5 (3.4) -0.2 Small worsening 

  CHU-9D Child 11.8 (3.2) 13.0 (4.5) -0.9 (5.6) -0.3 Moderate worsening 

  SOHO   1.3 (1.5)   1.4 (1.8) -0.1 (2.3) -0.1 Small worsening 

      

Non-Hall      

  P-CPQ 10.0 (7.0)   8.4 (6.7)  1.7 (6.1)  0.2 Small improvement 

  FIS   2.1 (3.2)   1.7 (3.3)  0.4 (3.3)  0.1 Small improvement 

  CHU-9D Parent 10.6 (2.0) 10.2 (1.8)  0.4 (1.9)  0.2 Small improvement 

  CHU-9D Child 12.0 (3.3) 12.5 (3.6) -0.3 (4.4) -0.1 Small worsening 

  SOHO   1.4 (2.1)   1.3 (1.6)  0.2 (2.2)  0.1 Small improvement 

      
a15 responses missing

 

b30 responses missing
 

c19 responses missing
 

d14 responses missing
 

e16 responses missing
 

f P<0.05  
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The change scores and effect sizes for the P-CPQ and FIS scales for both the treatment groups 

had small improvements. The Hall group had small worsening using the CHU-9D parent scale, 

and SOHO scale, and moderate worsening for the CHU-9D child scale. The non-Hall group 

had small improvement with the CHU-9D parent and SOHO, but small worsening with the 

CHU-9D child. 

The Hall group had the only statistically significant finding, with the change score for the CHU-

9D parent score being higher at the 12-month recall than at baseline, representing a small 

worsening in HRQoL. 

 

4.7 24-month follow-up 

Participants were followed up at their 24-month review at their routine recall appointment with 

the COHS. This again involved a clinical examination, and repeat HRQoL/OHRQoL 

questionnaires as per the 12-month follow-up. 

 

 Attendance at 24-month recall  

At the 24-month follow-up, there were 132 (46%) participants followed up, with 61 (48%) 

remaining in the Hall treatment intervention group, and 71 (43%) in the non-Hall group.  There 

were 14 individuals who attended for the 24-month follow-up but had missed the 12-month 

follow-up. These individuals were excluded from further data analysis after baseline. Data was 

used for the remaining 118 individuals, with a retention rate of 41%, with 40% from the original 

Hall group remaining and 42% from the non-Hall. 
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Table 15. Follow-up at 24 months by group (brackets contain column percentages). 

 Hall Non-Hall Total 

    

Baseline 141   147 288 

24 months   61(43)   71(48) 132(46) 

24 months (not 12)   56(40)   62(42) 118(41) 

 

At the 24-month follow-up, although retention numbers were low, there were similar 

percentages retained in the Hall and non-Hall groups.   

 

 Mean HRQoL/OHRQoL scale scores at 24 months  

The HRQoL/OHRQoL questionnaires were repeated for those that attended at the 24-month 

follow-up and the results of these are presented in Table 16.   

 

Table 16. Mean HRQoL/OHRQoL scale scores at 24 months by group (brackets contain 

standard deviations). 

 Hall Non-Hall 

   

Mean P-CPQa  7.7 (6.1)   7.6 (5.8) 

Mean FISb  1.1 (1.6)   1.5 (2.6) 

Mean CHU-9D Parentc 10.5 (3.1) 10.4 (2.6) 

Mean CHU-9D Childd 11.7 (3.0) 12.4 (3.4) 

Mean SOHOe   1.2 (1.5)   1.1 (1.3) 

   
a2 responses missing 
b1 response missing 
c4 responses missing 
d3 responses missing 
e2 responses missing 
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There were slightly higher mean scores for the HRQoL/OHRQoL measures in Hall group for 

the P-CPQ, CHU-9D parent and SOHO, but no significant differences between the two groups 

were found. 

 

4.8 Attrition by 24 months 

 

At the 24-month follow-up 118 (41%) children remained in the study. As mentioned previously 

there were 14 individuals who attended for the 24-month follow-up but had missed the 12-

month follow-up. These individuals were excluded from data analysis after baseline.  

A comparison of the demographic characteristics, caries experience and the mean 

HRQoL/OHRQoL scale scores at baseline for the group who attended at 24 months are 

presented in the subsequent sections. 

 

 Demographic characteristics 

The demographic characteristics of the group who remained in the study at the 24-month 

follow-up are presented in Table 17, along with those who were lost to follow-up. 
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Table 17. Baseline demographic characteristics by 24-month follow-up attendance (brackets 

contain column percentages). 

 

 Followed up at 24-months Lost at 24-months 

   

Sex   

Female 62 (52.5) 58 (43.3) 

Male 56 (47.5) 76 (56.7) 

Age   

3-5 years 46 (39.0) 61 (45.5) 

6-8 years 72 (61.0) 73 (54.5) 

Ethnicity   

Non-Māori 76 (64.4) 82 (61.2) 

Māori  42 (35.6) 52 (38.8) 

Parental education a   

Up to 5th form 25 (23.4) 23 (18.0) 

6th or 7th form 26 (24.3) 37 (28.9) 

Tertiary 56 (52.3) 68 (53.1) 

Area-based deprivation   

Low 24 (20.3) 22 (16.5) 

Medium 42 (35.6) 59 (44.4) 

High 52 (44.1) 52 (39.1) 

Household deprivation   

Low 76 (64.4) 90 (67.2) 

High  42 (35.6) 40 (32.8) 

   

All combined 118 134 

   
a11 responses missing 

 
 

 

There were no significant sociodemographic differences between those followed-up at 24 

months and those who were lost to the study. Although there were small differences, in the 

retained group there were proportionally more females, non-Māori, older children, and more 

children from the lowest parental education level and higher deprivation households. 
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 Caries experience at 24 months 

The baseline caries experience of the participants who were followed up at the 24 months and 

those who were lost to follow-up are presented in Table 18. 

 

Table 18. Attrition table of baseline caries experience for the 24-month follow-up (brackets 

contain standard deviations). 

 

 24-month follow-up Lost to follow-up 

Mean dmft 4.4 (2.5) 4.8 (2.7) 

Mean dmfs 7.4 (5.7) 8.0 (6.2) 

 

 

The mean dmft and dmfs of the 24-month follow-up group was lower, but this was not 

statistically significant. 

 

 

 Mean HRQoL/OHRQoL scale scores at 24 months 

The mean HRQoL/OHRQoL scale score baseline for those followed up at 24 months are 

presented in Table 19, along with those who were lost to follow-up.   
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Table 19. Attrition table of mean baseline HRQoL/OHRQoL scale scores at the 24-month 

follow-up (brackets contain standard deviations). 

 

 Followed up at 24 months Lost at 24 months 

   

Mean P-CPQa   9.8 (7.4) 10.5 (6.8) 

Mean FISb   1.9 (3.1)   2.4 (3.1) 

Mean CHU-9D Parentc 10.6 (2.1) 10.6 (2.2) 

Mean CHU-9D Childd 11.5 (3.3) 12.0 (3.2) 

Mean SOHOe   1.4 (1.8)   1.3 (1.9) 

   

a15 responses missing 
b  5 responses missing 
c11 responses missing 
d12 responses missing 
e10 responses missing 

 

 

The mean baseline HRQoL/OHRQoL scores for the P-CQPQ, FIS, CHU-9D (parent and child 

versions) were all lower for the 24-month follow-up group, than those who were lost to follow-

up, but these differences were not statistically significant.   

 

4.9 Change scores and effect sizes at 24 months 

 

The change scores and effect sizes from the HRQoL/OHRQoL questionnaires for those 

followed up at 24-months were calculated. The data are presented in Table 20, by treatment 

intervention groups of Hall and non-Hall. Each questionnaire mean score was used to calculate 

the change score to get the effect size. The effect size is presented in two ways, as the numerical 

value, and as the descriptive interpretation. 



 

 

73 

 

Table 20. Mean HRQoL/OHRQoL change scores and effect sizes at 24 months (brackets contain standard deviations). 

 Baseline score  24-month  

follow-up score  

Change score  Effect size  Effect size description 

      

Combined      

  P-CPQa   9.9 (7.4)   7.7 (5.9)   2.2 (7.8)   0.3 Moderate improvement 

  FISb   1.9 (3.1)   1.3 (2.2)   0.6 (3.4)   0.2 Small improvement 

  CHU-9D Parentc 10.6 (2.1) 10.4 (2.8)   0.1 (3.3)   0.1 Small improvement 

  CHU-9D Childd 11.5 (3.3) 12.1 (3.2) - 0.7 (4.6) - 0.2 Small worsening 

  SOHOe   1.4 (1.8)   1.1 (1.4)   0.3 (2.1)   0.1 Small improvement 

      

Hall       

  P-CPQ 10.5 (8.0)   7.7 (6.1)   2.6 (7.4)   0.3 Moderate improvement 

  FIS   1.8 (3.3)   1.1 (1.6)   0.8 (3.4)   0.2 Small improvement 

  CHU-9D Parent 10.6 (2.3) 10.4 (3.1)   0.1 (3.7)   0.0 No change 

  CHU-9D Child 11.7 (3.5) 11.7 (3.0) - 0.3 (4.2) - 0.1 Small worsening 

  SOHO   1.3 (1.6)   1.2 (1.5)   0.0 (1.9)   0.0 No change 

      

Non-Hall      

  P-CPQ   9.4 (6.8)   7.6 (5.8)   1.8 (8.2)   0.3 Moderate improvement 

  FIS        1.9 (3.0)   1.4 (2.6)   0.3 (3.3)   0.1 Small improvement 

  CHU-9D Parent 10.6 (1.9) 10.4 (2.8)   0.2 (3.0)   0.1 Small improvement 

  CHU-9D Child 11.4 (3.0) 12.1 (3.2) - 1.0 (4.9) - 0.3 Moderate worsening 

  SOHO   1.5 (1.9)   1.1 (1.3)   0.5 (2.2)   0.2 Small improvement 

      
a10 responses missing 

b  5 responses missing 

c11 responses missing 
d  7 responses missing 
e  8 responses missing 
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Using the change scores and calculating the effect sizes there was a small overall worsening 

effect size for the CHU-9D child questionnaire, this was small for the Hall group, but 

moderate for the non-Hall group. For the PCPQ and FIS measures the Hall and non-Hall 

groups had the same size effects (moderate and small improvements respectively). For the 

CHU-9D parent and SOHO, the Hall groups had no change and the non-Hall had small 

improvements. 

There were no statistically significant differences for any of the HRQoL/OHRQoL change 

scores or effect sizes across the Hall and non-Hall groups.   

 

4.10 Parent and Child responses to CHU-9D 

 

The relationship between the parent and child responses of the HRQoL measure CHU-9D 

was explored. The scale scores for each version were used to consider the correlation 

between responses. Scatterplots are presented for the scale scores of child and parent 

versions of CHU-9D for the considered group, those included in the study at baseline and 

for responses at the 12- and 24-month follow-up in the figures below. 
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Figure 8. Scatterplot of CHU-9D parent and child versions of considered. 

 

 

Figure 9. Scatterplot of CHU-9D parent and child versions at inclusion. 
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Figure 10. Scatterplot of CHU-9D parent and child versions at 12-months. 

 

 

Figure 11. Scatterplot of CHU-9D parent and child versions at 24-months. 
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The scatterplots show a weak positive linear correlation between the two sets of scale scores 

at each stage of the clinical trial. This correlation is strongest for those considered, less so 

for those included at their baseline. The 12 and 24-month follow-up scores have similar 

correlations, as weaker positive linear correlations. There are many outliers at each time 

point, and responses are clustered at the low score end. 
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Chapter 5:  Discussion 

 

The purpose of this randomised control trial was to determine whether the Hall technique 

treatment modality would be acceptable in the Community Oral Health Service. The quality 

of life data were collected as part of the wider study that included clinical outcomes. This 

was done using four tools for measuring health-related and oral-health-related quality of life. 

These were the Parent-Caregivers Perceptions Questionnaire, Family Impact Scale, Child 

Health Utility-9D (parent and child versions), and the Scale of Oral Health Outcomes. The 

findings from these questionnaires will be discussed, first with an overview of the study’s 

key findings, then with consideration of the strengths, weaknesses, and limitations of the 

study’s methods. I will then discuss the findings for each measure in respect to the current 

literature and knowledge, before considering the research questions and the hypotheses 

proposed in the initial part of this thesis. Finally, I will consider the clinical implications of 

the findings and explore what future research could be useful, before making the final 

conclusions. 

 

5.1 Key findings 

The key findings to discuss are the change scores and effect sizes at the 12- and 24-month 

follow-up for the Hall and non-Hall groups, the comparison of the CHU-9D parent and child 

versions, and the internal consistency of the measures used.   

At the 12-month follow-up, the HRQoL/OHRQoL change scores and effect sizes overall 

indicated a lower score for the Hall group in all of the five measures, but with the only 

statistically significant finding being the CHU-9D parent score, with the Hall group having 

a small worsening. 

At the 24-month follow-up the change scores and effect sizes were less consistent, with three 

of the five measures having a lower HR/OHRQoL score for the Hall group, but with no 

change scores being statistically significant.  
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There was good retention of children at the 12-month follow-up, but considerable attrition 

by 24 months. Throughout the trial, there were numerous missing responses from 

questionnaires, which limits the utility of these findings. 

Comparison of the CHU-9D child and parent versions showed a weak, positive linear 

correlation between the two sets of scale scores at each stage of the clinical trial. 

When HRQoL/OHRQoL measures were tested for internal consistency using Cronbach’s 

alpha co-efficient, the P-CPQ had the strongest score (0.82), and the CHU-9D child version 

the weakest (0.63).  

 

 

5.2 Considering the methods 

 

 Study design 

This study had a strong design as a randomised control trial (RCT) in a primary dental care 

setting, with both clinical and quality of life outcomes monitored over a two-year period. 

An RCT aims to reduce sources of bias by randomly allocating the participants to an 

experimental group and control group, removing the selection bias. Research being 

performed in a ‘real-world’ setting has the advantage of the treatment modality being 

provided under clinical conditions, rather than laboratory trial conditions or within teaching 

institutions, but it also comes with some difficulties and compromises. I will consider some 

of the main issues related to the study design. 

Because the study took place in the COHS, the research was conducted alongside the daily 

work of clinicians. This required the clinicians to become the clinical examiners and the 

administrators of the questionnaires, and to learn a new treatment modality. These elements 

may have led to inconsistencies in the data collected and the treatment provided. Although 
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there was initial training, there was no formal calibration process, and the forms and 

questionnaires were completed with each clinician’s interpretation, giving room for error. 

The Hall technique was also a new technique to the clinicians, and as the trial progressed, it 

is likely that their skill level and confidence increased, which may mean that treatment 

outcomes improved during the study.  

Another consideration is that the majority of the control group actually had a similar 

treatment modality to the test group, with the conventional SSC making up 60% of the 

treatment items provided in the non-Hall group (Boyd et al., 2020). This may have led to a 

blurring of the advantages of the Hall technique over other methods, and different results 

may have been achieved if the Hall technique was compared to direct restorative treatments 

only. 

One of the concerns when conducting any research is the amount of burden incurred by both 

those who administer it, and those participating. Careful consideration is needed of how 

much information needs to be collected for the thoroughness of the study, balanced by the 

time and effort for those involved. This is referred to as the administrator and respondent 

burden. Research is time-consuming for the administrators, and this may lead to missed 

sections or overlooked follow-ups, giving an incomplete data set. For the respondent, the 

burden is the degree to which they perceive their participation in research as difficult, time-

consuming or stressful; if the burden is too great, it will yield lower-quality data 

("Encyclopedia of Survey Research methods," 2008). The questionnaires in this research 

had multiple HRQoL/OHRQoL measures, making them quite substantial, and the data-set 

had a degree of missing data at item level, which may have been due to the administrator 

and/or respondent burden. 

In the analyses of the scale scores, there were missing item responses for all the HRQoL and 

OHRQoL measures. Having missing data in a study can cause biased findings, loss of 

statistical power, or wasted data. Even when sophisticated methods of handling missing data 

are used, it is still a guess, and therefore it is important to avoid it where possible. Options 

to cope with missing data are: to omit variables with the missing values; omit individuals 

who do not have the complete data; or estimate the missing values (Altman et al., 2007). In 

this study, with item-level data missing an individual’s scale score could not be included in 
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the calculation of the mean scale scores, so the analysed data set was smaller because a 

complete case analysis method was used. Missing items are an issue, particularly with self-

administered questionnaires, and a way to avoid this in future work could be by using digital 

forms that need an answer before progressing to the next question. Another advantage of 

using self-administered questionnaires is that it removes the power imbalance between 

clinician/researcher asking the questions and the child. This imbalance in power may be due 

to age, ethnicity or clinician in respect to the patient and impact the answers given.   

Another weakness of the study approach was the timing of the questionnaires with respect 

to the clinical intervention. The questionnaires were administered at baseline, prior to any 

treatment, and then at 12 and 24-months post-treatment. This was done for convenience in 

the COHS, where the children normally have an annual recall examination. However, there 

was no controlling for other variables over time. In respect to the HRQoL questions, this 

would include other health conditions that occurred (unrelated to dental health) during the 

intervening period. For the OHRQoL questionnaires, it does not allow for other symptoms 

or dental treatment on other teeth (other than the treated study teeth) over that same period. 

In this study, it would be inappropriate to assume that the HR/OHRQoL responses were 

causally related to the treatment intervention 12 or 24 months beforehand. Other research 

using HR/OHRQoL questionnaires pre- and post-dental treatment have administered the 

follow-up questionnaires 1-6 weeks after the intervention (Malden et al., 2008; Gaynor et 

al., 2012; Abanto et al., 2013a). 

Another important issue in this study is the floor effect, sometimes referred to as the 

basement or zero effect. The floor effect occurs when the scale score is zero, or close to zero. 

This is a limitation created by an artificial lower limit that a variable can obtain and it sets 

the distribution5. The children in this study were not presenting in pain and so had low 

baseline scores for the measures. The following are the proportions in each measure that had 

a baseline score of zero: FIS 57%, CHU-9D parent version 40%, CHU-9D child version 

31% and SOHO 49%. The only measure that did not show a substantial floor effect was the 

 

5 http://methods.sagepub.com.ezproxy.otago.ac.nz/reference/the-sage-encyclopedia-of-

social-science-research-methods/n344.xml 

http://methods.sagepub.com.ezproxy.otago.ac.nz/reference/the-sage-encyclopedia-of-social-science-research-methods/n344.xml
http://methods.sagepub.com.ezproxy.otago.ac.nz/reference/the-sage-encyclopedia-of-social-science-research-methods/n344.xml
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P-CPQ with only 3.6% of the sample having a score of zero at baseline. The floor effect is 

an important consideration in this research because the aim was to monitor the improvement 

in the HR/OHRQoL among the participants. If substantial proportions already had the best 

possible OHRQoL scale score, any improvement in their OHRQoL would not have been 

detected anyway.  

A final point to discuss is that a HR/OHRQoL measure should be reproducible and have 

acceptable test-retest reliability. This is done by repeating several questionnaires and 

checking that the answers remain similar. Repeat administration of the questionnaires for 

either the parent or child to examine test-retest reliability were not conducted in this study 

due to the clinical environment and time constraints, and the lack of this does limit the ability 

to interpret the findings. The next section will consider the effects of the sampling. 

 

 Sample 

The sampling in this study covered the eligible population. The COHS aims to see all 

children at least for an annual review, and this study considered all those in the chosen age 

range presenting for their appointment with the COHS over an 18-month period. It was 

limited by those who attended their appointments and then those who provided consent, and 

it is not known whether the group who were considered were representative of the eligible 

population. In comparison to other populations in New Zealand, the Whanganui DHB has a 

higher proportion of Māori at 27% (for the rest of New Zealand it is 15.7%) and a small but 

growing population of Pacific (4%) and other ethnic groups6. 

The method of recruitment meant that data were collected for all children considered for the 

clinical trial. The children included were more likely to be from a high deprivation area (with 

area-deprivation method only), have higher caries experience, and have higher mean 

HR/OHRQoL scale scores. There were more younger children excluded, and this is likely 

 

6 https://www.wdhb.org.nz/about-us/our-region-and-population/ 

https://www.wdhb.org.nz/about-us/our-region-and-population/
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due to the requirement for radiographs and adherence to treatment for the clinical aspects of 

the study. There were more Māori children included, and this is likely due the higher decay 

rate among Māori children in the WDHB. 

Those included also had a significantly higher dmft than those excluded (4.6 and 1.6 

respectively). This is expected, since to be included in the study the child must have a 

treatable carious lesion. It also confirms that the group excluded did not present with high 

treatment needs and were likely to have been excluded for their low caries rate, rather than 

for other reasons. The mean dmft among those considered for the study was 3.3, which is 

higher than the 2014 WDHB dmft for 5-year-olds which was 2.27. This study included 

children up to 8 years old, and this is the likely reason for the higher caries experience.  

After the random allocation, comparing the intervention and control groups showed no 

significant differences in demographic characteristics, baseline mean OHRQoL scale scores 

or caries experience, so the randomisation process was successful, removing selection bias 

as a factor, and enhancing the study’s internal validity.   

The retention of study participants over the course of the clinical trial was good at 12 months, 

but poor by 24 months when fewer than half of each group remained. The retention is 

important to consider because when attrition occurs, and cases are lost over time, it 

compromises the generalisability of the study findings and can lead to bias. It is important 

to know whether those remaining in the study differed in important ways from those who 

were lost to follow-up. At the 12-month assessment, a significantly higher proportion of 

Māori children had been lost to follow-up. By the 24-month follow-up the retention was less 

than half of those initially included, with more of the Hall group remaining than the non-

Hall. The poor retention rate at 24 months was likely due to pressures on the clinical work 

force, loss of study momentum, therapists moving schools or forgetting follow-up 

questionnaires, and children being lost to follow-up (appointments not attended, moved from 

area, changed contact details). Even though there was a relatively high attrition rate after 24 

 

7 See https://www.health.govt.nz/nz-health-statistics/health-statistics-and-data-sets/oral-health-data-and-
stats 
 

https://www.health.govt.nz/nz-health-statistics/health-statistics-and-data-sets/oral-health-data-and-stats
https://www.health.govt.nz/nz-health-statistics/health-statistics-and-data-sets/oral-health-data-and-stats
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months, there were no statistically significant differences for those followed up in their 

demographic characteristics, caries experience or baseline mean HRQoL/OHRQoL scale 

scores.  

 

  

5.3 Considering the study findings 

In this section, I will consider the findings in respect to the current literature, firstly regarding 

Hall technique and then for each type of HRQoL and OHRQoL measure.   

 

 The Hall crown technique 

The Hall crown technique is already a widely used and accepted method for treating ECC 

(Ludwig et al., 2014; Innes et al., 2015; Roberts et al., 2018; Boyd et al., 2020). There are 

qualitative data showing acceptance of the treatment in the COHS setting by clinicians, 

parents and children (Foster Page et al., 2014a), but there were no studies found during the 

literature search on quality of life outcomes associated with Hall technique. The 

HR/OHRQoL findings from this study indicate that this treatment modality leads to a similar 

improvement in quality of life to that obtained from conventional dental treatment. There 

are limitations on making causal inferences about the effect of the treatment to the responses 

of the HR/OHRQoL measures due to methodological issues, particularly the timeliness of 

questionnaires and the large floor effect associated with most of the measures. I will consider 

the use of each HR/OHRQoL measure in turn. 
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 The Parent-Caregivers Perceptions Questionnaire  

The P-CPQ measure in this study did show a gradient for caries experience, and small 

improvements in OHRQoL at 12 months, and moderate improvements at 24 months for both 

the Hall and non-Hall groups. 

In previous studies using the P-CPQ, the participants had moderate-severe early childhood 

caries and were being treated under general anaesthetic, with the P-CPQ administered pre-

treatment and 1-6 weeks post-treatment, and showing significant improvements in the 

change scores, along with large effect sizes (Malden et al., 2008; Gaynor et al., 2012). The 

children had a high decay experience, likely presenting in pain, and having high pre-

treatment scores on the P-CPQ scale. The questionnaires were also administered soon after 

treatment suggesting a causal link. In the current study, the children had treatment of dental 

caries that was diagnosed at a planned dental examination, presenting for routine check-ups, 

rather than attending for relief of pain, and questionnaires were administered at 12 and 24 

months post-treatment.  

The P-CPQ had the highest score for internal consistency of the measures, with a good result 

of 0.82 using Cronbach’s alpha co-efficient.  

It was also the only HRQoL/OHRQoL without a substantial floor effect at baseline.  

 

 The Family Impact Scale 

The FIS scale scores for the Hall group at baseline, and at 12 months were higher than the 

non-Hall, but at 24 months, the non-Hall scores were higher. The change scores and effect 

sizes at 12 and 24 months for both Hall and non-Hall treatment groups showed a small 

improvement.  

Like the P-CPQ, the FIS scale has been used previously in groups with high caries 

experience before and after treatment, and showed significant improvements in quality of 
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life using this measure (Malden et al., 2008; Gaynor et al., 2012). In this study of routine 

care, it did not show any real difference for either treatment modality used. 

The FIS had a good internal consistency score using Cronbach’s alpha (0.8). 

The scale scores using the FIS did have a large floor effect, with 57% of respondents having 

a score of zero at baseline. This was the largest proportion of participants having a floor 

effect of all the measures used in this study.  

 

 The Child Health Utility - 9D parent version 

At baseline, the non-Hall group had slightly higher CHU-9D mean scores than the non-Hall 

one, but this was not statistically significant. At the 12-month follow-up, the CHU-9D parent 

measure had higher mean scores for Hall than non-Hall, and this was the only statistically 

significant finding among of all the scale scores at follow-up. This amounted to a small 

worsening in HRQoL for the Hall group. At the 24-month mark, there was no change in the 

Hall group and the non-Hall group had a small improvement.  

The CHU-9D (parent version) measure had a relatively low score for internal reliability at 

0.66 with Cronbach’s alpha. This measure also had a large floor effect with 40% of 

respondents with a baseline score of zero.  

The CHU-9D measure was not found in the literature search to have been used for other 

dental research with the parent acting in proxy for their child.   

 

 The Child Health Utility - 9D child version 

Initially the CHU-9D (child version) had slightly higher mean scale scores in the non-Hall 

group, by the 12-month follow-up this was higher in the Hall group. But then at 24 months 

it was lower than the non-Hall. The change scores and effect sizes showed a moderate 

negative change for the Hall group at the 12 month, while there was a small negative change 
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for the non-Hall. At 24 months, this had changed to a small negative change for the Hall 

group and a moderate negative one for the non-Hall group, with no clear pattern in either 

treatment group. 

The CHU-9D had the lowest internal consistency of all the measures using Cronbach’s alpha 

at 0.63.  It also had almost a third of respondents with a zero score at baseline, showing a 

large floor effect. 

The CHU-9D was developed for older children, aged 7-11 years (Stevens, 2010b), whereas 

the youngest children in the TAT study were aged from 3 years old and may not have the 

comprehension to answer questions such as ‘I can join in some activities today’. The CHU-

9D measure has recently been explored in a primary dental care setting in New Zealand, but 

it was also found to be unresponsive to the caries experience of the children (Foster Page et 

al., 2014b; Foster Page et al., 2015).  

The CHU-9D parent and child versions were compared via scatterplots and were found have 

a weak positive linear relationship. With responses for the parent version tending to be 

higher scores when the child scores were higher, but this is not strong, and possibly due to 

the large basement effect of both these measures. This relationship also appeared to get 

weaker over the course of the clinical trial. It is unknown whether this has been studied 

previously because I was unable to find any evidence of the CHU9-D having been used with 

proxy informants. However, as with other instances when parents have been used as proxy 

informants for OHRQoL, responses show some agreement from parents and children, but 

difference do exist  (Jokovic et al., 2004; Abanto et al., 2014b). 

 

 The Scale of Oral Health Outcomes 

For the SOHO measure, the change scores and effect sizes at 12 months had a small 

worsening for the Hall group and small improvement for the non-Hall. At 24 months, there 

was no change from baseline for Hall, and a small improvement for the non-Hall group. 

There was not a statistically significant gradient in scale scores by caries experience. When 

the SOHO was developed in Brazil for 5-year old children (Tsakos et al., 2012), it showed 
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scores were significantly associated with clinical outcomes. It also differentiated between 

different clinical groups in relation to the active caries, advanced dental disease, and dental 

trauma. When the SOHO has been used previously, the follow-up questionnaire was 7-14 

days post-treatment, and showed OHRQoL improvements (Abanto et al., 2013a). The 

current study did not show a significant caries experience gradient, and only small changes 

in OHRQoL for each group, with none of the observed differences being statistically 

significant. Some of the children in the study were younger than the target group for this 

measure, only being 3 years old. The SOHO measure has also not been used previously in 

New Zealand or validated in this context. 

The SOHO measure had acceptable internal consistency of 0.71 with Cronbach’s alpha.  

Like most of the other measures it had a large floor effect, with almost half of all respondents 

having a zero score at baseline. 

 

5.4 Research questions and hypotheses 

There were two research questions and associated hypotheses for this thesis; each will be 

considered in turn. 

The first research question, and the most important in the view of the clinical implications 

of this study was:  ‘Was there a difference in the health-related/oral-health-related quality of 

life experienced between children who have received the Hall technique for stainless steel 

crown placement, and those receiving conventional treatment?’ The associated hypothesis 

was, that the Hall crown technique would have similar mean scale scores between the Hall 

technique and the conventional intervention group. 

Across the various measures, there were some improvements and worsening for both the 

Hall and non-Hall groups over time. Generally, the Hall group had slightly poorer QoL 

scores across the study, more so at 12 months than at 24 months. When considering the 

different measures, the P-CPQ which had the highest internal consistency and showed the 

strongest gradient with caries experience. It was the only measure which did not have a large 
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floor effect. The P-CPQ showed both Hall and non-Hall groups had a small improvement at 

12 months, and moderate improvement at 24 months. This measure (the P-CPQ), supports 

the null hypothesis that the Hall and non-Hall groups have similar OHRQoL after dental 

treatment. This association was not clear using the other HR/OHRQoL measures. 

The second research question was: ‘Do the various child health-related and oral-health-

related quality of life measures differ in their responsiveness to routine dental treatment?’ 

Does there need to be a different measure of HRQoL/OHRQoL when participants have 

dental caries that is diagnosed at a planned dental examination (and possibly asymptomatic)? 

Does this simply show that this level of dental disease has a low burden, and little impact on 

of quality of life?  The measures did differ, but generally all had low scale scores throughout 

the study, and all but the P-CPQ showed a significant floor effect. Only the P-CPQ and FIS 

measures showed a significant gradient of caries experience between those with moderate 

caries experience (included) and low caries experience (excluded). There is a questionable 

link between the cause and effect when the follow-up questionnaires post-treatment were 

conducted 12 and 24 months after the intervention. Thus, of the existing child HRQoL and 

OHRQoL measures that were able to detect changes due to the routine nature of the clinical 

presentations, the P-CPQ is the only one that shows value in this setting. 

 

  

5.5 Implications for current practice and further research  

 

The findings from the study add to the research on the Hall crown technique and support its 

continued use in clinical practice within the Community Oral Health service. 

The P-CPQ appeared to be the most useful HR/OHRQoL measure in this study. If  OHRQoL 

measures are to be used in routine dental care, this would appear be the best measure to 

utilise based on the findings of this study. Some work has been done previously on the 8-
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item shortened format C-PCQ (Thomson et al., 2013) and this may be useful in a clinical 

setting due to the lower administrator and respondent burden. 

The CPQ was not used in this study but belongs to the same suite of measures (COHRQoL) 

as the P-CPQ and FIS. The CPQ has been used in a number of studies previously, and 

although originally designed for older children than this study has been found to be effective 

when used with younger children (Foster Page et al., 2013). This may be another option for 

use for research into routine dental care. 

Further research should consider the use of electronic forms, which has been found to be a 

viable replacement in OHRQoL research in adults (Caetano et al., 2016). This may solve the 

problem of missed item responses as questions need an answer before continuing to the next 

question, and it may be useful for children for self-reporting, with instructions given by the 

device, removing the possibility of administrator influence or power imbalance (Marshman 

et al., 2008). 

 

 

5.6 Conclusions 

Health-related and oral-health-related quality of life measures have a place in the assessment 

of treatment outcomes. They have been previously used in dental research for children with 

high caries experience, with follow-up questionnaires 1-6 weeks after the treatment 

intervention. Findings from this study should be interpreted with caution due to the timing 

of the questionnaires and the difficulty in linking the treatment intervention to changes in 

the quality of life.  In a primary care setting with children presenting for routine dental care 

the baseline HR/OHRQoL scores were low, with all but one measure having a large floor 

effect in the data, giving the scale scores no room for improvement. The Parent-Caregiver 

Perceptions Questionnaire seems the most useful in this primary care setting as it did not 

show a floor effect, and had the highest score for internal consistency. The findings using 

this measure showed similar OHRQoL for both the Hall and non-Hall groups through-out 
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the course of the study. This information, alongside the successful clinical outcomes of the 

Hall crown technique, supports its continued use in COHS clinical practice. 
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Appendices 

 

Appendix A – Appendix of acronyms 

CHU-9D Child Health Utility 9D 

COHS  Community Oral Health Service 

COHRQoL Child Oral Health Related Quality of Life 

CPQ  Child Perceptions Questionnaire 

DHB   District Health Board 

DMFT  Decayed, Missing, Filled teeth (Permanent teeth) 

dmft  Decayed, Missing, Filled teeth (Deciduous teeth) 

ECC  Early Childhood Caries 

ECOHIS Early Childhood Caries Oral Health Impact Scale 

FIS  Family Impact Scale 

GI   Glass ionomer 

HRQoL Health-related Quality of Life 

MoH  Ministry of Health 

NZiDep New Zealand Index of Socioeconomic Deprivation for Individuals 

NZDep13 New Zealand Index of Deprivation (area-based) 

OHIP  Oral Health Impact Profile 
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OHRQoL Oral Health Related Quality of Life 

P-CPQ  Parent-Caregivers Perceptions Questionnaire 

QALYs Quality adjusted life years 

QoL  Quality of life 

RCT  Randomised control trial 

SOHO  Scale of Oral Health Outcomes 

SSC   Stainless Steel Crowns 

TDI   Traumatic Dental Injuries 

WDHB Whanganui DHB 
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Appendix B - Ethics approval 
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Appendix C – School newsletter and parent information/consent 
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Appendix D – Child Questionnaires 
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SOHO portion of child questionnaire 
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SOHO prompt card 
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Appendix E – Parent Baseline Questionnaire 

Appendix E contains the parent questionnaire used at baseline. For the repeat questionnaires 

at 12 and 24 month follow-up did the last three pages were omitted.  Added notes refer to 

relevant measure questions. 
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