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Abstract 

This thesis examined factors associated with the accuracy of caries risk assessment by South 

Australian Dental Service (SADS) staff for children enrolled in the school dental service. 

Understanding those factors can help to address variation in accuracy of assessment and 

ultimately caries risk among children. The aims of this thesis were to examine the 

relationship between clinician’s assessment of caries risk at a baseline examination and 

subsequent caries development and to explore the association between accuracy in caries risk 

assessment and clinician- and patient-related factors. 

This study consisted of four sub-studies which addressed a set of specific objectives. Two 

data sources were used in the analysis. The first dataset was obtained from the South 

Australian component of the Child Dental Health Survey, an ongoing national surveillance 

survey of the oral health status of Australian children attending school dental services in all 

states and territories. Data on caries experience were extracted from electronic examination 

records collected during the period 2002–2005. These data included caries experience 

(decayed, missing and filled tooth surfaces) of the deciduous (dmfs) and permanent 

dentition (DMFS). The level of risk status assigned by clinicians at the baseline examination 

as well as socio-demographic factors of those children, were obtained. This first dataset was 

used for sub-study no. 1 and sub-study no. 2. Sub-study no. 3 and sub-study no. 4 used 

additional information from the second dataset, which contained responses to a self-

completed clinician questionnaire. This questionnaire collected data on clinicians’ personal 

characteristics, routine caries risk assessment practices and their perception of factors that 

were important in caries risk assessment and their confidence in their routine clinical 

activities. 

Sub-study no. 1 described caries experience and increment and their associations with 

clinicians’ caries risk assessment. Children who had at least two recorded examinations with 

an interval of more than six months between them were included. Caries experience in both 

permanent and deciduous dentitions at baseline examination was described by assigned risk 

status. Net caries increment and caries incidence density between examinations were 

computed. Caries incidence density was contrasted according to children’ risk status at the 

baseline examination. Children who were classified as high-risk at baseline had a 

significantly higher rate of new dental caries regardless of their caries experience status at 
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baseline. This result supported the conclusion that clinicians’ judgement was a valid 

predictor of future caries development. 

Clinicians who examined more than 20 children during the study period were selected for 

study no. 2. This study aimed to evaluate clinician accuracy in predicting caries risk for 

South Australian children. Computed caries rate between the two examinations (caries 

incidence density) was used as the gold standard and compared with clinicians’ classification 

of children’ risk status at the baseline examination. Sensitivity (Se) and specificity (Sp) were 

calculated as measures of clinician accuracy. Accuracy in predicting caries development was 

moderate, although there was large variation between clinicians. This finding suggested that 

a number of clinician-related characteristics influenced caries risk assessment accuracy. 

In sub-study no. 3, a survey was conducted among all SADS school dental service clinicians 

using a self-completed questionnaire. The aim of this sub-study was to identify clinician-

related factors that associated with caries risk assessment. Factor analysis was used for a 

group of items collected in the questionnaire. The factor analysis revealed three main 

constructs belonging to reported clinician routine caries risk assessment practices: clinical 

procedure during the first examination; child behaviour; and child’s stressful life events and 

family circumstances. Further eight constructs were derived by factor analysis from data 

items on clinician perception of caries risk assessment including: Ecology; Plaque; Current 

caries; Past caries; Diet; Socioeconomic status; Fluoride exposure; and Dental behaviour. 

Clinician accuracy (Se, Sp and Se+Sp) was used as the dependent variables in sub-study no. 

4. The independent variables were clinician characteristics, clinician-related factors which 

were derived from sub-study no. 3 and children’s characteristics which were obtained from 

the Child Dental Health Survey. Evaluating a child’s stressful life events and family 

circumstance was associated with clinicians’ accuracy in both bivariate and multivariate 

analysis. Clinicians who evaluated a child’s stressful life events and family circumstance 

more frequently had a higher sensitivity and combined sensitivity and specificity than their 

colleagues.   Clinician accuracy was also strongly influenced by the child’s caries experience 

at the baseline examination.  Caries risk assessment performed among children with higher 

level of caries experience was significantly more accurate compared with that observed 

among children with no level of caries experience at baseline. 

In conclusion, the accuracy of caries risk assessment performed by clinicians in routine 

practice in SADS was comparable to that reported in other studies. Further staff 
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development in improving clinicians’ understanding of a child’s stressful life events and 

family circumstance can potentially improve the accuracy of caries risk assessment. 

However, the accuracy of caries risk assessment depended largely on the child’s level of past 

caries experience. This finding indicated that among children with no caries experience, the 

current caries risk assessment is not adequate in predicting caries development. The study 

also revealed even if risk is correctly identified, and if more preventive treatment is allocated 

to high risk children, those children still developed significant amount of caries. The focus of 

future research should be on identifying approaches to limit that disappointing outcome.  



xviii 

 

Declaration 

This thesis contains no material that has been accepted for the award of any other degree or 

diploma in any university. To the best of the candidate’s knowledge and belief, the thesis 

contains no material previously published or written by another person, except where due 

reference is made in the text of the thesis. 

I give my consent to the thesis being made available for photocopying and loan if accepted 

for the award of the degree. 

 

 

 

 

Signed:................................ 

 

 

 

 

Date:..................................... 



xix 

 

Acknowledgements 

I would like to express my most sincere thanks to my supervisors, Professor John Spencer 

and Professor Gary Slade for giving me the opportunity to be a postgraduate research 

student under their supervision. I would like thank them for their endless advice, guidance 

and support during my postgraduate research, and I am especially grateful to them for their 

sincere encouragement and motivation when I encountered difficulties along the way. 

I would like to thank the South Australian Dental Service for allowing me to extract the 

information and data required for this research from their data management information 

system. In particular, I would like to acknowledge Dr Andrew Chartier who played a pivotal 

role in the data extraction process, and thank him for his time and assistance in ensuring the 

quality of the extracted data. 

I would like to thank Associate Professors Kaye Roberts-Thomson and David Brennan for 

guiding and supporting me to go through all the paper work which was new to me at that 

time. 

I am grateful to all my fellow colleagues and friends at ARCPOH for their constructive 

comments during the developmental stages of this research, for editing all paper work 

including the questionnaire and for all their general support. In particular, I am grateful to 

Ali White who has help with the editing of my thesis. 

I would like to thank all the dental therapists who worked at the dental school for their time 

filling in the pilot questionnaire and for their constructive comments on my questionnaire. 

I would like to express my gratitude to all South Australian School Dental Service staff who 

participated in this study. I hope that the results of this research will assist them in becoming 

better clinicians in the delivery of care to South Australian children. 

I would like to give a big thank you to my friends, Dr Anthony Ryan and Mrs Ruth Ryan for 

their encouragement and support. 

A special thank you to my family for their endless patience, support and encouragement 

during my postgraduate research. I am especially thank to my Mum, my Dad  and  my 

parents  in-law for their invaluable support in coming to Australia to help look after my 

children while I was studying.  I want to thank my husband, Loc, for his love, constant 

support and for accompanying me through all the difficult and stressful times.  Thank you to 



xx 

 

all my dearest children Phuong, Chau Anh and Dan for making me stronger to get through 

all the difficult times. You have all been great over the years. 

This research was supported by an Adelaide Postgraduate Research Scholarship, the South 

Australian Dental Service and an Australian Dental Research Foundation (ADRF) grant.


	TITLE: Factors influencing accuracy of caries risk assessment among South Australian children
	Table of contents
	List of tables
	List of figures
	List of equations
	Notes
	Abbreviations
	Abstract
	Declaration
	Acknowledgements




