










































































































































































































































































































































































7. Chapter Seven 

Conclusions and Recommendations 
In order to ascertain whether DDE constitute a public health problem in the UK the 

studies within this thesis aimed to describe the impact of DDE on the lives of affected 

young people. The objectives were to: 

1) Describe the extent to which contemporary dental research on DDE had included 

the perspective of individual children and young people. 

2) Describe the impact of DDE on the OHRQoL of young people. 

3) Explore, in detail, the impact of DDE on young people. 

An innovative child-centred approach was taken to achieve these objectives and the 

research reported in this thesis forms an addition to knowledge as there were few data 

on the impact of DDE on individual children and young people. This chapter 

summarises the findings and recommendations arising from the research. 

7.1 Summary of findings 

• Very little research about DDE had attempted to capture the subjective 

experience of those with the condition. This finding was mirrored by the child 

dental literature more generally. 

• The frequency of the impact on the OHRQoL of young people attending for 

treatment of DDE was generally low and was equivalent to that of young people 

with relative oral health. Several explanations for this finding were discussed. 

• The impact of DDE varied markedly between young people with the main areas 

of impact important to young people being social and psychological aspects. 

• The impact of DDE was apparently related to the defining aspects of young 

people's sense of self. 

• DDE had an impact on individuals' whose sense of self was defined by 

appearance and who depended on perceived approval from others about their 

appearance. 

• Young people whose sense of self was defined by personality did not experience 

an impact. 

• The concept of sense of self has not previously been applied to the impact of 

conditions on young people. 
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• No links between gender, age, severity of DDE and impact were apparent. 

7.2 Recommendations for policies about DDE 

• Fluorosis, as a type of DDE, has received significant attention, particularly as a 

potential adverse effect of fluoridation. These fmdings call into question 

whether fluorosis is an adverse effect for all individuals with the condition. 

• This information could contribute to risk-benefit assessments of new and 

existing fluoridation schemes, particularly the finding that the presence of 

fluoride-induced defects does not inevitably have a negative impact. 

• Policies such as those on the use of various sources of fluoride and clinical 

guidelines on the treatment of DDE should be developed to include the 

perspectives of children and young people. 

7.3 Recommendations for clinical care of patients with DDE 

• Dental professionals need to be aware when treating young people with DDE of 

the different terms used and the potential for self-consciousness about 

appearance and approach this subject sensitively. 

• Variations in sense of self provide some explanation for variation between 

individuals in their demands for treatment. 

• Changing schools was a time when some young people began experiencing 

some concerns about their DDE and may lead them to seek treatment. This 

could also be the case for other dental or cranio-facial irregularities that affect 

appearance. 

7.4 Recommendations for research about DDE 

• Multifactorial, longitudinal research is required on the relationship between the 

impact of DDE and characteristics of the individual (including sense of self) and 

the environment. 

• The Wilson and Cleary model could provide an appropriate theoretical 

framework to guide this study. 

• Impact could be measured using a condition-specific OHRQoL measure for 

DDE, developed based on the findings from the quantitative and qualitative 

studies, with involvement of children and young people throughout the process. 
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7.5 

• 

• 

• 

Future research on the effectiveness of treatments of DDE should include the 

patient's perspectives, if a DDE-specific OHRQoL measure was developed this 

could be used as an outcome measure in clinical trials. 

Once the impact of DDE on the individual has been established, further research 

is also needed on the impact of DDE on wider society, another important 

criterion for establishing the public health significance of a condition. 

Recommendations for research with children 

Research with children would allow children and young people's perspectives on 

other oral and craniofacial conditions to be explored 

• The impact of other common conditions such as caries, malocclusion and trauma 

could also be studied using the Wilson and Cleary model as a framework. 

• The impact of oral conditions on young people making the educational transition 

from primary to secondary school also requires longitudinal research and should 

include an assessment of sense of self throughout this life event. 

• Qualitative research, in particularly the symbolic interactionism approach could 

also be used in similar studies of the impact of other dental and cranio-facial 

anomalies 

7.6 Recommendations for research on OHRQoL with children 

• Before CPQII-14 is used more widely some of its properties should be re­

evaluated. 

• Qualitative testing of the face validity of CPQII-14 is required and, if necessary, 

modifications to the measure should be made. 

• Studies using CPQIl-14 for specific conditions need to assess the content validity 

of the measure for these conditions. 

• Research involving a comparison of the impact on OHRQoL of fluorosis with 

the impact of caries would require further testing of the discriminative properties 

of CPQII-14 and the study would require a very large sample size. 

• More generally, the response scoring system for measures of the impact of oral 

conditions on OHRQoL could include the degree to which young people are 

'bothered' rather than the frequency of impacts. 

• Further testing of the meaning of global ratings of oral health in children and 

young people is required 
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In conclusion, the studies contained within this thesis have found the frequency of the 

impacts of DDE to be generally low, with marked variation between individuals. 

Variation was apparently related to the defining aspects of young people's sense of self. 

More research is needed to investigate the impact ofDDE further. 
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Publications and presentation arising from the work in this 

thesis 

This research has also been reported in the following peer-reviewed research 

papers (Appendix G): 

Z. Marshman, P.G. Robinson. Child and Adolescent Oral Health-Related Quality of 

Life. Seminars in Orthodontics 2007; 13: 75-126 

Z. Marshman, B.J. Gibson, J. Owens, H.D. Rodd, H. Mazey, S.R. Baker, P.E. Benson, 

P.G. Robinson. 'Seen but not heard'. A systematic review of the place of the child in 

21st century dental research. International Journal of Paediatric Dentistry. 2007; 17: 

320-327 

Z. Marshman, H.D. Rodd, M. Stem, C. Mitchell, P.G. Robinson. Evaluation of the 

Parental Perceptions Questionnaire, a component of the COHQoL, for use in the UK. 

Community Dental Health-in press, accepted November 2005 

Z. Marshman, H.D. Rodd, M. Stem, C. Mitchell, D. Locker, A. Jokovic, P.G. Robinson. 

An evaluation of the Child Perceptions Questionnaire in the UK. Community Dental 

Health 2005; 22: 151-155 

The research was also reported at several scientific conferences: 

Z. Marshman, B.J. Gibson, J. Owens, H.D. Rodd, H. Mazey, S.R. Baker, P. E. Benson, 

P. G. Robinson. A systematic review of child oral health research 2000-2005. 

International Association of Paediatric Dentistry Congress. International Journal of 

Paediatric Dentistry 2007; 17: 320-327 

Z. Marshman, B.J. Gibson, P.G. Robinson. Perceptions of young people with 

developmental defects of enamel. IADR Brisbane June 2006; Abstract No. 1203 

Z. Marshman, BJ. Gibson, P.G. Robinson. The impact of developmental defects of 

enamel on young people. World Congress on Preventive Dentistry, September 2005; 

Abstract No. 21 
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z. Marshman, H. Rodd, M. Stem, C. Mitchell, P.G. Robinson. Treatment of 'Don't 

know' responses in a parental Oral Health Related Quality of Life questionnaire. British 

Society of Dental Research Conference, Birmingham, April 2004 

Z. Marshman, H. Rodd, M. Stem, C. Mitchell, D. Locker, A. Jokovic, P.G. Robinson 

An evaluation of the Child Perception Questionnaire in the UK. International 

Association of Dental Research Conference, Honolulu, March 2004 

The British Society of Paediatric Dentistry Young Researcher Prize was won for: 

Z. Marshman, B.J. Gibson, HD Rodd, PG Robinson. Young people's "tips" to dentists. 

British Society of Paediatric Dentistry Conference, Cardiff, International Journal of 

Paediatric Dentistry 2005; 15: 395 
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9. Chapter Nine 

Appendices 

9.1 Appendix A List of dental journals included in systematic re\ie\y 
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Annals of Australasian College of Dental Surgeon 
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Asian Journal of Oral and Maxillofacial Surgery 

Atlas of Oral and Maxillofacial Clinics of North America 

Australian Dental Journal 

Australian Endodontic Journal 

Australian Orthodontic Journal 

Biological Therapies in Dentistry 

Brazilian Dental Journal 

British Dental Journal 

British Journal of Oral & Maxillofacial Surgery 

Bulletin of Dental Education 

Bulletin of Toyko Dental College 

California Dental Association. Journal 

Caries Research 

Cleft Palate-Craniofacial Journal 

Clinical Journal of Dental Research 

Clinical Oral Implants Research 

Clinical Oral Investigations 

Community Dental Health 

Community Dentistry and Oral Epidemiology 
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Cranio: the Journal of Craniomandibular Practice 
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Dental Materials 
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Journal of Dentistry 

Journal of Dentistry for Children 

Journal of Endodontics 

Journal of Esthetic and Restorative Dentistry 

Journal of Forensic Odonto-Stomatology 

Journal of General Orthodontics 

Journal of Indian Society of Pedodontics and Preventive Dentistry 

Journal of Indiana Dental Association 

Journal of International Academy of Periodontology 

Journal of Oklahoma Dental Association 

Journal of Oral and Maxillofacial Surgery 

Journal of Oral Implantology 

Journal of Oral Pathology & Medicine 

Journal of Oral Rehabilitation 

Journal of Orofacial Orthopedics 

Journal of Oro facial Pain 

Journal of Oral Science 

Journal of Orthodontics 

Journal of Periodontal Research 
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Journal of Periodontology 

Journal of Prosthetic Dentistry 

Journal of Prosthodontics: Implant, Esthetic, and Reconstructive Dentistry 

Journal of Public Health Dentistry 

Journal of the History of Dentistry 

Journal of the South African Dental Association 

Massachusetts Dental Society. Journal 

Medicina Oral 

Michigan Dental Association. Journal 

New Jersey Dental Association. Journal 

New York State Dental Journal 

New Zealand Dental Journal 

Nihon University Journal of Oral science 

Northwest Dentistry 

Odontology 

Odonto-Stomatologie Tropicale 

Ontario Dentist 

Operative Dentistry 

Oral and Maxillofacial Surgery Clinics of North America 

Oral Diseases 

Oral Microbiology and Immunology 

Oral Oncology 

Oral Radiology 

Oral Surgery, Oral Medicine, Oral Pathology, Oral Radiology and Endodontics 

Orthodontics and Craniofacial Research 

Pediatric Dental Journal: International Journal of Japanese Society of Pediatric 

Dentistry 

Pediatric Dentistry 

Pennsylvania Dental Journal 

Periodontal Abstracts 

Periodontal Clinical Investigations 

Periodontology 

Periodontology 2000 

Practical Periodontics and Aesthetic Dentistry 

Primary Dental Care 



Quintessence International 

South Africa Dental Journal 

Seminars in Orthodontics 

Singapore Dental Journal 

Special Care in Dentistry 

Swedish Dental Journal 

Tennessee Dental Association. Journal 

Texas Dental Journal 

TMJ Update 

Tsurumi University Dental Journal 

World Journal of Orthodontics 
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9.2 Appendix B Child Perceptions Questionnaire for 11-14 year oids 

CHILD ORAL HEALTH QUESTIONNAIRE 

Hello, 

Thanks for agreeing to help us with our study! 

This study is being done so that there will be more understanding about problems 
children may have because of their teeth, mouth, lips and jaws. By answering 
the questions, you will help us learn more about young people's experiences. 

PLEASE REMEMBER: 

• Don't write your name on the questionnaire 

• This is not a test and there are no right or wrong answers 

• Answer as honestly as you can. Don't talk to anyone about the questions 

when you are answering them. Your answers are private; no one you know 

will see them 

• Read each question carefully and think about your experiences in the past 3 

months when you answer 
• Before you answer, ask yourself: "Does this happen to me because of 

problems with my teeth, lips, mouth or jaws?" 
• Put an [g] in the box for the answer that is best for you 
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Today's date: ___ 1 ___ 1 __ -
DAY MONTH YEAR 

FIRST, A FEW QUESTIONS ABOUT 
YOU 

1. Are you a boy or a girl? 

Boy 

Girl 

2. When were you born? I I ---------
DAY MONTH YEAR 

3. Would you say the health of your teeth, lips, jaws and mouth is: 

Excellent 

Very good 

Good 

Fair 

Poor 

4. How much does the condition of your teeth, lips, jaws or mouth affect your 

life overall? 

Not at all 

Very little 

Some 

A lot 

Very much 
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QUESTIONS ABOUT ORAL 
PROBLEMS 

In the past 3 months, how often have you had: 

5. Pain in your teeth, lips, jaws or mouth? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 

6. Bleeding gums? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 

7. Sores in your mouth? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 
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8. Bad breath? 

Never 

Once or twice 

Sometimes 

Often 

, 

Everyday or almost every day 

9. Food stuck in or between your teeth? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 

10. Food stuck in the top of your mouth? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 
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F or the next questions ... 

Has this happened because of your teeth, lips, jaws or mouth? 

In the past 3 months, how often have you: 

11. Breathed through your mouth? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 

12. Taken longer than others to eat a meal? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 

13. Had trouble sleeping? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 

In the past 3 months, because of your teeth, lips, mouth or jaws, 
how often has it been: 
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14. Difficult to bite or chew food like apples, corn on the cob or steak? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 

15. Difficult to open your mouth wide? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 

16. Difficult to say any words? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 

17. Difficult to eat foods you would like to eat? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 
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18. Difficult to drink with a straw? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 

19. Difficult to drink or eat hot or cold foods? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 

QUESTIONS ABOUT FEELINGS 

Have you had thefeeling because of your teeth, lips, jaws or mouth? 
If you felt this way for another reason, answer 'Never'. 

In the past 3 months, how often have you: 

20. Felt irritable or frustrated? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 
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21. Felt unsure of yourself? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 

22. Felt shy or embarrassed? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 

In the past 3 months, because of your teeth, lips, mouth or jaws, 
how often have you: 

23. Been concerned what other people think about your teeth, lips, mouth or 
jaws? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 

24. Worried that you are not as good-looking as others? 

Never 

Once or twice 
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Sometimes 

Often 

Everyday or almost every day 

25. Been upset? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 

26. Felt nervous or afraid? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 

27. Worried that you are not as healthy as others? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 
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28. Worried that you are different than other people? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 

QUESTIONS ABOUT SCHOOL 

Have you had these experiences because of your teeth, lips, 
jaws or mouth? ffit was for another reason, answer 'Never'. 

In the past 3 months, how often have you: 

29. Missed school because of pain, appointments, or surgery? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 

30. Had a hard time paying attention in school? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 
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31. Had difficulty doing your homework? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 

32. Not wanted to speak or read out loud in class? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 

QUESTIONS ABOUT YOUR SPARE-TIME 
ACTIVITIES 

& BEING WITH OTHER PEOPLE 

Have you had these experiences because of your teeth, lips, 
jaws or mouth? If it was for another reason, answer 'Never '. 

In the past 3 months, how often have you: 

33. A voided taking part in activities like sports, clubs, drama, music, school 
trips? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 
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34. Not wanted to talk to other children? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 

35. Avoided smiling or laughing when around other children? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 

36. Had difficulty playing a musical instrument such as a recorder, flute, 
clarinet, trumpet? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 

37. Not wanted to spend time with other children? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 
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38. Argued with other children or your family? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 

In the past 3 months, because of your teeth, lips, mouth or jaws, 
how often have: 

39. Other children teased you or called you names? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 

40. Other children made you feel left out? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 

226 



41. Other children asked you questions about your teeth, lips, jaws or mouth? 

Never 

Once or twice 

Sometimes 

Often 

Everyday or almost every day 

NEARLY FINISHED! 
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THE LAST PAGE 

42 We would like to know whether the way young people think about 
their mouths is affected by their background and culture. 

Please tick the box that best describes your ethnic group 

Bangladeshi 
Black African 
Black British 
Black Caribbean 
Black other 
Chinese 
Indian 
Pakistani 
Vietnamese 
White English, Scottish, Welsh, Northern Ireland 
White Irish 
Other (Please state) .......................... . 

THE LAST QUESTION! 

Just one more thing. To test how good this questionnaire is at giving us the 
information we need, we would like a group of children to complete it again. 

Would you be willing to help us by completing another copy of the questionnaire 
soon? We would post it to you in the next 2 weeks. 

YES 

We appreciate the time and thought you have given to this questionnaire 

THANK YOU FOR HELPING US 
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9.3 Appendix C Clinical Data Collection Sheet 

I COHQoL DATA FORM 

1. Date of examination (DDMMYY) 

2. Hospital Number 

3. Examiner HR 1 MS 2 eM3 

4. Surname 

5. First Name 

6. Date of birth 

7. Age (numerical) 

8. Gender 

9. Post code 

10. IOTN - dental health component 

11. Gingival health 

12. Enamel defects 

8 7 6 5 4 3 2 

8 7 6 5 4 3 2 

Modified DDE codes for scoring 

Normal 
Demarcated opacities 
Diffuse opacities 
Hypoplasia 
Other defects 

13. Dental caries 

Codes for scoring 
o 
1 
2 
3 
4 

Male 0 Female 1 

I 

D 
D O=Good 1 = Gingvitis 

1 1 2 3 4 5 6 

1 1 2 3 4 5 6 

7 8 

7 8 
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8 7 6 5 4 3 2 1 

8 7 6 5 4 3 2 

BASCD criteria codes for scoring 

Present and sounds 
Arrested dentinal decay 
Decay 

Codes for scoring 
o 
1 
2 

Decay with pulpal 3 
involvement 
Filled and decayed 
Filled with no decay 
Extracted due to caries 

4 
5 
6 

1 

1 2 

I 

1 2 

14. Other dental findings of note (Details overleaf) 

3 4 5 6 
I 

-, 8 I 

! 

I I 
3 4 5 6 7 8 

D 



9.4 Appendix D Evaluation of P-CPQ using different approaches to the 

analysis of 'don't know' responses 

Introduction 

P-CPQ is a measure of parental-caregiver perceptions of the OHRQoL of children. P-CPQ 

was designed to supplement the information obtained from children. P-CPQ includes 31 

questions covering the same four domains as CPQII-14 with 14 additional questions on the 

impact on the family, the Family Impact Scale (FIS) (Jokovic et al. 2003). The participants 

are asked to indicate, using a six-point Likert scale ('never'=O, 'once or twice '= 1, 

'sometimes'=2, 'often'=3, 'everyday or almost everyday' =4, and 'don't know'), the 

frequency at which the events have affected their child in the past three months. The p_ 

CPQ contains a 'don't know' response because the authors were aware of the limited 

knowledge a parent may have of their child's activities and feelings. 'Don't know' 

response categories have been used in other questionnaires to reassure respondents that it is 

acceptable not to know the answer, as well as to minimise guessing (Bowling 1997). p_ 

CPQ also includes the global oral health and life overall ratings, although these ratings do 

not include a 'don't know' response. 

P-CPQ was evaluated in Canada in a similar way to CPQII-14 (Jokovic et al. 2003). 

It had good internal consistency for the total score (Cronbach's alpha = 0.94) and for the 

sub-scales. The test-retest reliability indicated excellent agreement (ICC = 0.85). P-CPQ 

showed good construct validity, with significant associations between the total scores and 

global ratings of oral health and life overall. Only questionnaires with zero 'don't know' 

responses were included in the analyses. However, when different methods for handling 

'don't knows' were investigated, the properties were not affected (Jokovic et al. 2004). 

The aim of this study was to investigate whether different approaches to handling 'don't 

know' responses affected the properties of P-CPQ for use in the UK. 

Method 

The evaluations of P-CPQ and CPQ 11-14 were carried out at the same time with a clinic­

based sample of children and their parents (section 4.2.1.1). This sample included parents 
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of children attending for an examination at the orthodontic or paediatric dentistry clinics of 

Charles Clifford Dental Hospital, Sheffield or a Sheffield General Dental Practice. Data 

were collected by asking parents to complete the questionnaire at the time of their visits and 

a retest questionnaire two weeks later. 

Clinical data were collected by examination of the young people for the presence of DOE, 

caries status, malocclusion and gingival health. 

Data analysis 

Where participants failed to indicate a score for an item, missing values were dealt with in 

two ways: those participants who failed to complete more than one-seventh of the questions 

were excluded from the analysis. A similar threshold for excluding missing values has 

been adopted in other OHRQoL research (Slade 1997a). Missing values from the 

remaining participants were replaced with the sample mean score for that item. 

Four approaches to analysis of 'don't know' responses were assessed to see whether they 

affected the properties of the measure: 

• Approach 1 Exclusion - only the data from the parents who had not used the 'don't 
know' response were analysed. 

• Approach 2 Item mean - replacing 'don't know' responses with the item mean for 
the entire sample. 

• Approach 3 Mean items answered - imputation of the mean score for the items 
answered. 

• Approach 4 Replacement - replacing 'don't know' responses with zero value. 

These four approaches were used in the original evaluation study of P-CPQ for use in 

Canada (Jokovic et al. 2004). 

After taking account of missing or 'don't know' responses, the total score for each 

participant was calculated by summing the item codes. A second summary measure for 

each participant, recorded the number of impacts reported 'often' or 'everyday or almost 

everyday'. Sub scale scores were calculated by summing the codes for questions within the 



four domains and the FIS scores were calculated by summing the responses to these 14 

questions. 

Internal consistency was assessed by means of Cronbach's alpha and test-retest reliability 

by means of intraclass correlation coefficient (ICC). The latter was based on data from 

those who participated in the follow-up study and who did not report that the oral health of 

their child and/or its impact on them had changed between the two administrations of the 

questionnaire. 

Construct validity was assessed by testing associations of the scale, the subscale scores and 

the FIS with the life overall scores and the clinical data. Criterion validity was examined 

by comparing the global rating of oral health to scale scores and FIS scores. 

Results 

P-CPQ scores 

The total score, subscales of P-CPQ and FIS, using the four different approaches to analysis 

of 'don't know' responses, are summarised in Table 1. Of the subscales, the highest mean 

scores were in the symptoms domain. 



Table 1. Mean scores for the subscales of P-CPQ and FIS using different approaches 

to 'don't know' responses 

Exclusion Item mean Mean items Replacement 

Mean (SD) Mean (SD) answered Mean (SD) 

Mean (SD) 

P-CPQ 13.5 (12.5) 14.2 (14.5) 14.3 (14.5) 14.2 (14.5) 

Symptoms 3.9 (3.1) 4.1 (3.2) 4.1 (3.3) 4.1 (3.3) 

Function 2.8 (3.7) 2.8 (3.4) 2.8 (3.4) 2.8 (3.4) 

Emotion 2.4 (3.3) 2.5 (3.6) 2.5 (3.6) 2.9 (4.1 ) 

Social 1.3 (2.0) 1.5 (2.7) 1.8 (3.0) 1.7 (3.0) 

FIS 2.9 (3.8) 3.3 (4.6) 2.7 (4.1) 2.7 (4.1) 

Reliability using different approaches to 'don't know' responses 

The internal consistencies of the total scale derived by each method were acceptable, the 

exclusion and item mean approach had reliability of less than 0.60 for one subscale each 

(Table 2). 

Table 2. Reliability of P-CPQ, subscales and FIS using different approaches to 'don't 

know' responses 

No. of Exclusion Item mean Mean items Replacement 

items a. answered ex. 
a. ex. 

P-CPQ 45 0.86 0.89 0.92 0.93 

Symptoms 6 0.68 0.65 0.71 0.69 

Function 8 0.72 0.52 0.67 0.68 

Emotion 7 0.85 0.83 0.85 0.85 

Social 10 0.41 0.77 0.79 0.79 

FIS 14 0.77 0.87 0.82 0.82 

For the exclusion approach to 'don't know' responses, 560/0 parents reported their child's 

oral health to be unchanged and the ICC was 0.69. In the adjusted approaches, 520/0 of 

parents could be included in the test-retest analysis, with an ICC of 0.92-0.95. 



Validity 

Construct validity using different approaches to 'don't know' responses 

Construct validity varied between the exclusion and adjusted approaches (Tables 3-6). For 

the 'don't know' exclusion approach, ratings of life overall were related to both summary 

measures of P-CPQ, the emotional and social subscales and the FIS. The number of 

decayed teeth and the functional subscale of the P-CPQ were associated. but no other 

relationships were apparent between the P-CPQ and clinical variables. 

With the item mean approach, global ratings of life overall were related to all P-CPQ 

measures except the functional subscale. Significant correlations were found between the 

parent/carer reports of children with impacts 'often' or 'everyday' and the number of 

decayed teeth and the DMFT. 

Similarly, the mean items answered approach showed global ratings of life overall to be 

related to all P-CPQ measures, except the functional subscale. With this third approach, 

significant correlations were found between the number of children with impacts 'often' or 

'everyday' and the DMFT and also between the emotional subscale and the number of 

decayed teeth and the DMFT. 

When 'don't know' responses were replaced by zero, global ratings of life overall were 

related to all P-CPQ measures. A significant correlation was found between the number of 

children with impacts 'often' or 'everyday' and the number of DMFT. 



Table 3. Relationship between life overall ratings, clinical data and P-CPQ scores 

using exclusion approach 

Total Often or Symptom Function Emotion Social FIS 
P- everyday 
CPQ 

Spearman's rank correlation coefficient 
Life 0.33* 0.26* 0.06 0.13 0.30* 0.30* 0.41 * 
overall 

IOTN 0.21 0.08 0.18 0.08 0.21 0.18 0.23 

Decayed 0.11 0.01 0.23 0.32* 0.07 0.00 0.10 

DMFT 0.06 0.14 0.11 0.20 0.02 0.02 0.03 

p-values 

DDE 0.9 0.51 0.42 0.98 0.83 0.89 0.90 
present 
Gingivitis 0.73 0.97 0.82 0.96 0.76 0.56 0.57 
present 



Table 4. Relationship between life overall ratings, clinical data and P-CPQ scores 

using item mean approach 

Total Often or Symptom Function Emotion Social FIS 
P- everyday 

CPQ 

Speannan's rank correlation coefficient 
Life 0.40** 0.30** 0.33** 0.20 0.41 ** 0.31 * 0.42** 

overall 

IOTN 0.12 0.02 0.09 0.03 0.15 0.07 0.08 

Decayed 0.08 0.21 * 0.01 0.03 0.20 0.14 0.09 

DMFT 0.15 0.28** 0.07 0.20 0.22* 0.14 0.16 

p-values 

DDE 0.33 0.20 0.30 0.53 0.94 0.59 0.57 
present 
Gingivitis 0.53 0.57 0.53 0.46 0.40 0.99 0.61 
present 
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Table 5. Relationship between life overall ratings, clinical data and P-CPQ scores 

using mean items answered approach 

Total Often or Symptom Function Emotion Social FIS 
P- everyday 

CPQ 

Spearman's rank correlation coefficient 
Life 0.40** 0.27** 0.34** 0.20 0.41 ** 0.36** 0.41 ** 

overall 

IOTN 0.12 0.01 0.09 0.03 0.15 0.09 0.70 

Decayed 0.08 0.17 0.02 0.15 0.22* 0.08 0.15 

DMFT 0.14 0.25* 0.08 0.03 0.22* 0.09 0.19 

p-values 

DDE 0.25 0.11 0.22 0.31 0.86 0.51 0.40 
present 
Gingivitis 0.45 0.74 0.49 0.37 0.51 0.85 0.55 
present 

Table 6. Relationship between life overall ratings, clinical data and P-CPQ scores 

using replacement approach 

Total Often or Symptom Function Emotion Social FIS 
P- everyday 
CPQ 

Spearman's rank correlation coefficient 
Life 0.40** 0.27* 0.34** 0.22* 0.41 ** 0.35** 0.41 ** 

overall 

IOTN 0.11 0.01 0.09 0.02 0.15 0.07 0.06 

Decayed 0.09 0.17 0.01 0.13 0.18 0.11 0.15 

DMFT 0.15 0.25* 0.08 0.01 0.20 0.14 0.19 

p-values 

DDE 0.25 0.11 0.22 0.31 0.86 0.51 0.40 

present 
Gingivitis 0.45 0.74 0.49 0.37 0.51 0.85 0.55 

present 

*=statistically significant, p<0.05 



**statistically significant, p<O.OI 
p-values obtained from Mann Whitney U test 

Criterion validity using different approaches to 'don't know' responses 

Criterion validity was examined by comparing P-CPQ scores and the global oral health 

rating (Table 7). In the 'don't know' exclusion analysis, the number of children with 

impacts 'often' or 'everyday' and the FIS score were associated with the global rating. In 

the three 'don't know' adjusted approaches, correlation between the summary measures and 

subscale scores and the global oral health rating were found, but varied between 

approaches. 

Table 7. Rank correlations between P-CPQ scores & global measure of oral health 

P-CPQ 

No. often or everyday 

Symptoms 

Function 

Emotion 

Social 

FIS 

*=, p<0.05 

**= p<O.OI 

Conclusion 

Exclusion Item mean 
rs rs 

0.23 0.25* 

0.31 * 0.20 

0.20 0.24* 

0.21 0.26* 

0.02 0.06 

0.07 0.09 

0.27* 0.27* 

Mean items Replacement 
answered 
rs rs 
0.24* 0.23* 

0.25* 0.25* 

0.30** 0.30** 

0.18 0.18 

0.07 0.09 

0.11 0.10 

0.27* 0.21 * 

Unlike in the Canadian study (Jokovic et a1. 2004), the properties of P-CPQ were affected 

when different approaches to handling 'don't know' responses were taken. The results 

indicate that their inclusion, handled by adjustment, render the reliability and validity of 

this measure acceptable for use in the UK. As there were only minor differences between 

the adjusted approaches with respect to validity, from the perspective of reliability and 

validity, the replacement approach may be marginally the most appropriate method. This 

method involves replacing 'don't know' responses with a zero value and had the highest 

internal consistency. 
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9.5 Appendix E Information sheets and consent forms for Chapter Four 

Information on the research project: 

IMPACTS OF ORAL DISEASE ON YOUNG PEOPLE 

We would like you to take part in a research project. We are trying to find out 
how much mouth problems affect young people and their families. Then we can 
find out which problems need treatment and whether our treatment helps. 

Before you decide it is important for you to understand why the research is 
being done and what it will involve. Please take time to read the information on 
the both sides of this sheet carefully and discuss it with others if you wish. 
Ask us if there is anything that is not clear or if you would like more 
information. Take time to decide whether or not you wish to take part. 

If you have any questions about the research please ask your dentist or 

contact: 
Professor Peter G Robinson 
Dept of Oral Health and Development 
School of Clinical Dentistry 
Claremont Cresent 
Sheffield, 510. 
Telephone: 0114 271 7892 

What will I have to do? 
Taking part involves two stages: 

or Dr. David Winstanley 
Research and Consultancy 
Unit 
2-4, Palmerston Road, 
Sheffield, 510 
Telephone: 0114 2711435 

In stage 1: 
• Both the young person and their guardian complete a questionnaire about mouth 

problems experienced by the young person 
• The dentist will make an extra record about the condition of your child's mouth 
• We will ask your permission to send you another questionnaire in 2 weeks time 

In stage 2: 
• Both the young person and their guardian fill in the questionnaire again 

The questionnaire takes about 5 minutes to fill in. No special treatments or tests are 
necessary. The only difference you will notice between taking part and your normal 

appointment will be completing the questionnaires. 
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Do I have to take part? 

No, you are free to make your own choice. The research is not part of your child's 
treatment and whether or not you choose to take part, the treatment will not be 
affected. If you take part but then change your mind you can drop out without 
affecting your child's treatment in any way. 

Is it safe? 
Yes. No special treatments or tests will be done to your child. The only difference 
either of you will notice between taking part and a normal appointment will be 
completing the questionnaires. 

Who will see my information? 
All information that is collected about you during the course of the research will be 
kept strictly confidential. Any information about you that leaves the hospital/surgery 
will have your name and address removed so that you cannot be recognised from it. 
The only people who will see the information will be the researchers. Nothing that 
identifies you will be kept on a computer. All the forms from the research will be 
kept securely in the Dental School. The reports from this research will not mention 
any of the people who took part. 

How will it help me? 
There is no payment for taking part. The benefit from taking part will be that you are 
helping us in our research to improve dental care for young people. 

What if I am not happy about the way the study has been conducted? 
If you have any reason to complain about any aspect of the way you have been 
approached or treated during this research, the normal NHS complaints mechanisms 
are available to you and are not affected because you have taken part in the 
research. If you have any complaints or concerns, please contact Professor Peter 
Robinson on the number overleaf. If that is not satisfactory, please contact Dr. David 
Winstanley. 

What do I do now? 
The dentist will tell you about the research and ask you to sign a form to show you 
agree to take part. If you don't want to take part, just tell the dentist. 

Keep this form for reference. We will also give you a copy of a signed consent 

form to keep. 

Thank you for your helpl 
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Study Number: 02/218 
Patient Identification Number for this trial: 

CONSENT FORM 

Title of Project: 
IMPACTS OF ORAL DISEASE ON YOUNG PEOPLE 

We would like you to take part in a research project. We are trying to find out how much 
mouth problems affect young people and their families. Then we can find out which 
problems need treatment and whether our treatment works. 

Taking part involves two stages: 

In stage 1: 
• Both the young person and their guardian complete a questionnaire about mouth 

problems experienced by the young person 
• The dentist will make an extra record about the condition of your childs mouth 
• We will ask your permission to send you another questionnaire in 2 weeks time 

In stage 2: 
• Both the young person and their guardian fill in the questionnaire again 

The questionnaire takes about 5 minutes to fill in. No special treatments or tests are 
necessary. The only difference you will notice between taking part and your normal 
appointment will be completing the questionnaires. 

Taking part in this project is entirely voluntary. If you or your child decide to take part you 
may change your mind at any time and this will not affect your future treatment or care in 
any way. All the information gathered in the study will be confidential. No one will have 
access to it except the researchers. Neither your name nor anything that identifies you will 
be used in any reports of the study. 

If you have any problems or feel you would like to know more, please ask your dentist or 
contact: 
Professor Peter G Robinson, Dept of Oral Health and Development, School of Clinical 
Dentistry, Claremont Cresent, Sheffield, S10. Telephone: 0114271 7892 or 

Dr. David Winstanley, Research and Consultancy Unit, 2-4, Palmerston Road, Sheffield, 
S10 
Telephone: 0114271 1435 
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The parent or carer should complete the whole of this sheet. 

Please write the name of the person for whom you are consenting . 

................................................. 

Please initial box 

1. I confirm that I have read and understand the information sheet dated ........................... . 
(version ............ ) for the above study and have had the opportunity to ask questions. 

2. I understand that our participation is voluntary and that we are free to withdraw at any 
time, without giving any reason, without our medical care or legal rights being affected. 

3. I understand that sections of any of . . . . .. . ........ medical notes may be looked at 
by responsible individuals from this clinic. I give permission for these individuals to have 
access to those records. 

4. We agree to take part in the above study. 

Name of Parent or carer 

Name of Person taking consent 
(if different from researcher) 

Researcher 

Date 

Date 

Date 

Signature 

Signature 

Signature 
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9.6 Appendix F Topic Guide 

Welcome 

Establishment of ground rules 

No right or wrong answers 

Use of a tape recorder by the researcher to remember what the young people say without 

having to take notes 

Confidentiality-responses will not be shared with parents, teachers etc. 

Young person to choose which name they would like to be referred to 

Can terminate the interview at any time if required 

Ask about term they prefer for people their age? Teenagers? Young people? Children? 

Warm-up questions 

Ask about a favourite activity 

Ask about school- favorite subjects, teachers, friends, -can you tell me how many close 

friends you have and their first names? 

Ask about good qualities-what are you good at? 

Ask about ability to do things compared to friends 

Appearance 

Can you tell me of anyone at school who is good looking? Can you describe them? 

What does being 'good-looking' mean to you? 

What do you first notice about how people look? 

How do you think your friends see you? 

Is there anything about your appearance that you like or do not like? 

Probe with: do you like what you see in the mirror? Do you like what you look 

like in photographs? 

What is important to you about the way you look? 

Oral Health in general terms 

Do you and your friends talk about teeth at all? 

What does having a healthy mouth mean to you? 
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How important do you think are teeth as a feature of the face? 

What colours are teeth? 

What does having good teeth mean to you? Can you describe features of 

good teethlbad teeth? 

Oral Health-own teeth 

How would you compare your own teeth with your friend's teeth? 

What have your parents/friends said to you about your teeth? 

How would you describe your teeth? 

Do you think you have good or bad teeth? 

Is having good-looking teeth important to you? 

Have you ever had trouble with your mouth, teeth or gums? 

How have your feelings about your teeth changed over time? 

Any comments made about your teeth by others who are not friends? Dentist? 

Other young people? 

Closing 

If you could give tips to dentists about how to go about treating young people 

what would they be? 

Thank the participant for the discussion 

De-brief the participant on the aim of the project and the research process 

Take photographs 
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9.7 Appendix F Information sheets and consent forms for Chapter Five 

Information on the research project: 

Young people's views of teeth 

We woul? like you to take part in a research project. We are trying to find out what young 
people thInk about permanent marks on front teeth. The purpose of the study is to help us 
find out whether these problems need treatment and whether we should do more to prevent 
them. 

Before you decide it is important for you to understand why the research is being done and 
what it will involve. Please take time to read the information on the both sides of this sheet 
carefully and discuss it with others if you wish. Ask us if there is anything that is not clear 
or if you would like more information. Take time to decide whether or not you wish to take 
part. 

If you have any questions about the research please ask your dentist or contact: 
Zoe Marshman Prof Peter G Robinson 
Dept of Oral Health and Development Dept of Oral Health and Development 
School of Clinical Dentistry School of Clinical Dentistry 
Claremont Crescent Claremont Crescent 
Sheffield, S10 2TA Sheffield, S10 2TA 
Telephone: 0114 271 7893 (office) Telephone: 0114 271 7892 

07703179151 (mobile) 

What will I have to do? 
If you agree, an interviewer will come to your house and interview you. Your parent can be 
in the room during the interview if you want. 

The interview takes 60 minutes at the most and will include the interviewer taking a 
photograph of your front teeth only. No one will be able to identify you from the 
photograph. The interview will be tape-recorded. No other special treatments or tests are 
necessary. . 
If you agree, we may wish to contact you again after the interview to follow-up pomts 
raised. We will destroy these contact details after three years. 

Do I have to take part? 
No you are free to make your own choice. The research is not part of your dental treatment 
and whether or not you choose to take part, your treatment at the denti.sts will not. be 
affected. If you take part but then change your mind you can drop out WIthout affectmg 

your treatment in any way. 

Is it safe? 
No special treatments or tests will be done to you. 
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Who will see my information? 
All information that is collected about you during the course of the research will be kept 
strictly confidential. Any information about you will have your name and address removed 
so that you cannot be recognised from it. The only people who will see the information will 
be the researchers. Nothing that identifies you will be kept on a computer. All the forms 
from the research will be kept securely in the University of Sheffield. The reports from this 
research will not mention any of the young people who took part. The aUdio-tapes will also 
be stored securely and kept for 3 years before being destroyed. 

What are the benefits of taking part? 
There is no payment for taking part. The benefit from taking part will be that you are 
helping us in our research to improve dental care for young people. 

Who is organising and funding the study? 
The study is being organised and funded by the Department of Oral Health and 
Development of the University of Sheffield. 

What if I am not happy about the way the study has been conducted? 
If you are harmed by taking part in this research, there are no special compensation 
arrangements. If you are harmed due to someone's negligence, then you may have grounds 
for a legal action but you may have to pay for it. Regardless of this, if you wish to 
complain, or have any concerns about any aspects of the way you have been approached or 
treated during the course of this study, the normal National Health Service complaints 
mechanism should be available to you. 
If you have any complaints or concerns, please contact Zoe Marshman on the number 
overleaf. If that is not satisfactory, please contact Prof Peter G Robinson. 

What do I do now? 
The dentist will tell you about the research. After you have had some time to think about it, 
return the reply slip in the envelope provided letting us know if you would be willing to 
take part. If you are willing, the researcher will contact you and ask you and your parent to 
sign a consent form and arrange a time for the interview when it is convenient for you. 
Keep this form for reference. We will also give you a copy of a signed consent form to 
keep. 

Thankyouforyourhe~! 
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CONSENT FORM 

Title of Project: 
Young people's views of teeth 

We would like your child to take part in a research project. We are trying to tind what 
young people think about permanent marks on front teeth. Then we can find out whether 
treatment is needed or more work to prevent these marks. This will involve your child 
being interviewed, the interview will be tape-recorded. 

The interview will last 60 minutes at the most and will take the form of a chat rather than 
questions and answers. We would like to take photographs of your child's front teeth. Your 
child will not be identifiable by this photograph. No special treatments or tests are 
necessary. 

Taking part in this project is entirely voluntary. If you or your child decide to take part you 
may change your mind at any time and this will not affect your future treatment or care in 
any way. All the information gathered in the study will be confidential. No one will have 
access to it except the researchers. Neither your child's name nor anything that identifies 
them will be used in any reports of the study. 

We also ask your permission at this stage, to keep your child's contact details for a period 
of three years as it may be desirable to contact them again in the future to clarify 
information or to request they participate in further research in this area. 

If you have any problems or feel you would like to know more, please ask your dentist 
or contact: 
Zoe Marshman, Dept of Oral Health and Development, School of Clinical Dentistry, 
Claremont Crescent, Sheffield, S10. Telephone: 0114271 7892 
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Parent or carer please complete this sheet. 

Name of the young person to be involved in the research. . ................................................ . 

Please initial box 

1. I confirm that I have read and understand the information sheet for the above study 
and have had the opportunity to ask questions. 

D 
2. I understand that photographs will be taken and that the purpose for which the 

material will be used has been explained to me in terms which I have understood. 

D 
3. I understand that sound recordings will be made and that the purpose for which the 

material will be used has been explained to me in terms which I have understood. 

D 
4. I understand that our participation is voluntary and that we are free to withdraw 

at any time, without giving any reason, without our medical care or legal rights being 
affected. 

D 
5. I understand that sections of my child's clinical dental notes may be looked at by 

responsible individuals from this dental clinic. I give permission for these 

individuals to have access to those records. 

D 
5. I give my pennission for my child to be contacted again within a three-OeriOd 

6. I agree for my child to take part in the above study. 
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D 

Name of Parent or carer Date Signature 

Researcher Date Signature 

1 for patient; 1 for researcher 



Young person please complete this sheet. 

Please initial box 

1. I confinn that I have read and understand the infonnation sheet for the above study 
and have had the opportunity to ask questions. 

D 
2. I understand that photographs will be taken and that the purpose for which the 

material will be used has been explained to me in tenns which I have understood. 

D 
3. I understand that sound recordings will be made and that the purpose for which the 

material will be used has been explained to me in tenns which I have understood. 

D 
4. I understand that our participation is voluntary and that we are free to withdraw 

at any time, without giving any reason, without our medical care or legal rights 
being affected. 

D 
5. I understand that sections of my clinical dental notes may be looked at by 

responsible individuals from this dental clinic. I give permission for these 

individuals to have access to those records. D 
5. I give my pennission to be contacted again within a three-year period 

D 
6. I agree to take part in the above study. 

D 
N arne of young person Date Signature 

Researcher Date Signature 
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9.8 Appendix G Publications arising from this thesis 

This research has also been reported in the following peer-reviewed research papers: 

z. Marshman, P.G. Robinson. Child and Adolescent Oral Health-Related Quality of Life. 

Seminars in Orthodontics 2007; 13: 75-126 

Z. Marshman, BJ. Gibson, J. Owens, H.D. Rodd, H. Mazey, S.R. Baker, P.E. Benson, P.G. 

Robinson. 'Seen but not heard'. A systematic review of the place of the child in 21st 

century dental research. International Journal of Paediatric Dentistry. 2007; 17: 320-327 

Z. Marshman, H.D. Rodd, M. Stem, C. Mitchell, P.G. Robinson. Evaluation of the Parental 

Perceptions Questionnaire, a component of the COHQoL, for use in the UK. Community 

Dental Health-in press, accepted November 2005 

Z. Marshman, H.D. Rodd, M. Stem, C. Mitchell, D. Locker, A. Jokovic, P.G. Robinson. An 

evaluation of the Child Perceptions Questionnaire in the UK. Community Dental Health 

2005; 22: 151-155 
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Child and Adolescent Oral Health-Related 
Quality of Life 
Zoe Marshman and Peter C. Robinson 

The quality-of-life data for children are less well developed than that for adults. 
Measurement difficulties arise because of a lack of a concept of quality of life in 
children and problems caused by developmental changes and the appropriate­
ness of using a proxy. Over the past few years several measures designed 
specifically for assessing the impact of oral and orofacial conditions on the 
quality of life of children have been developed and evaluated. In future it is 
likely that the use of these measures will progress along with the use of 
qualitative approaches. (Semin Orthod 2007;13:88-95.) © 2007 Elsevier Inc. 
AI/ rights reserved. 

D espite the adoption of broad definitions of 
health, health has traditionally been mea­

sured through narrow, disease-focused clinical 
indicators relying on the judgment of profes­
sionals. 1 The use of clinical measures alone has 
been criticized for failing to capture the subjec­
tive experience of individuals. I

-
3 Measures of 

quality of life are increasingly being used to 
supplement clinical indicators to explore the 
individual's perspectives on their health and 
health care. 

There is an enormous array of definitions of 
quality of life. The World Health Organization 
Quality of Life Group defined quality of life as: 

An individual's perception of their position in life in the 

context of the culture and value system in which they live 

and in relation to their goals, expectations, standards, and 

concerns. It is a broad-ranging concept affected in a complex 

way lry the person's physical health, psychological state, level 

of dependence, social relationships, and their relationships to 

salient features of their environment. 4 
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© 2007 Elsevier In!. All righls IPsf'1wd. 
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The concept is multidimensional and measures 
used to assess quality of life have included aspects 
such as emotional, social, and psychological well­
being and physical symptoms and functioning." 

This review will cover the main methodolog­
ical challenges for assessing quality of life in 
children, detail how the measurement of oral 
health-related quality of life in this group has 
developed, describe the two main measures eval­
uated for this purpose, and end with a discussion 
of future directions for the assessment of oral 
health-related quality of life in children. 

Assessing Quality of Life in Children 

The assessment of quality of life in children 
provides unique insights into how disease, med­
ical treatment and the prospect of disability af­
fect them. Existing work on quality of life using 
quantitative measures in children is less well­
developed than in adults and has mainly been in 
the fields of oncology, rheumatology, asthma, 
and epilepsy.6 

Methodological challenges to the measurement 
of quality of life arise in three main areas: the 
concept of quality of life in children, problems 
caused by the changes children undergo both 
physically and cognitively, and the use of a proxy. 

Difficulties with the Concept of QJtality of Life 

There is neither a consensual definition nor a 
conceptual model of quality of life in children. 
This lack leaves h\'O key questions unanswered, 
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namely what is quality of life and how does it relate 
to other factors relevant to health care workers 
such as disease and well-being? These and similar 
questions should be resolved before the applica­
tion of the measures becomes more widespread. 
To compound this, children's concepts of qual­
ity of life change as children develop. Existing 
measures used with children tend to be based on 
models of quality of life in adults or use quality­
of-life questionnaires that are adapted from 
adult measures.7 These methods of develop­
ment are inappropriate because much of the 
content of adult quality-of-life questionnaires is 
not relevant for children and may not address 
aspects of daily life that children value. This is a 
central requirement of health-related quality-of­
life measures. 8 For example, some quality-of-life 
measures have been adapted through the substi­
tution of adult items, such as "work" with 
"school.,,9 In a review of quality-of-life measures 
for children, Vincent and Higginson found that 
most existing scales focus on physical and symp­
tom-related aspects of quality of life and that 
they do not incorporate school-related items. 
The conclusion was that if the content of child 
quality-of-life questionnaires was to reflect the 
main areas of life in childhood, factors such as 
family and social relationships, activities, and 
schooling are all important.6 

Problems Due to the Cognitive and Physical 
Changes in Children 

The measurement of quality of life in children is 
complicated by the rapid changes seen as chil­
dren develop.l0,11 These changes have implica­
tions for the reading levels, type of scales, time 
frames used, and the general ability of children 
to comprehend child quality-of-life question­
naires.6 To some extent, simple questionnaires, 
pictorial representations, and the assistance of 
an interviewer may overcome some limitations 
in children's levels of literacy and comprehen­
sion, but different scales for different stages of 
development are required. A number of ques­
tionnaire biases, such as position and acquies­
cence bias, have been associated with child re­
spondents and may complicate the collection of 
self-report data in this group.12 These problems 
have led to the psychometric properties of ques-

tionnaires for children being questioned. The 
Child Asthma Questionnaire (CAQ) has forms 
for three different age groups (4 to 7 years. 8 to 
11 years, and 12 to 16 years) tailored to the level 
and life context. 13 The CAQ has demonstrated 
that it is possible to obtain valid and reliable 
reports of health-related quality oflife from chil­
dren. 14 

Use of Proxies 

Information from parents or caregivers can be 
used to supplement child assessments of quality 
of life or can be used as a proxy for the child 
assessment. 

Supplemental information from parents can 
be useful as it may influence decisions about 
clinical management, and involving parents in 
the assessment of their child's quality oflife does 
provide an opportunity to raise awareness in 
parents or caregivers. 15 

The use of parents or caregivers as proxies 
has advantages in overcoming some of the con­
cerns about the ability of children to provide 
assessments that meet psychometric standards 
and practical problems of reading level and 
comprehension. Indeed, the use of proxies may 
be the only feasible option for very young or sick 
children. 12 However, only modest agreement is 
found between parents as proxies and children's 
reports of quality of life. 16 Eiser and Morse per­
formed a systematic review to determine the 
relationship between the ratings of children's 
quality of life made by parents and children. 17 

The results of the review indicate that the accu­
racy of proxy ratings is dependent on the spe­
cific domains of quality of life considered. There 
is greater agreement for observable functioning 
(eg, physical quality of life) than for nonobserv­
able functioning (eg, emotional or social quality 
of life). Agreement is better between parents 
and chronically sick children compared with 
parents and their healthy children (possibly be­
cause of greater communication about illness 
and treatment). However, the importance of any 
agreement and the common assumption that 
information from proxies should "match" that 
provided by children is questioned. The stan­
dard practice in developing new measures 
of quality of life, of reporting validity by deter­
mining correlations between child and proXY 
ratings, is also highlighted. Although su'ong cor-
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relations between child and proxy data demon­
strate some validity, it should not be assumed 
that they are interchangeable. The conclusion 
reached by the review is that differences between 
ratings made by children and adults must be 
anticipated and treated as important. 

Where possible, then, information from par­
ents should be used to complement the views of 
children although in some circumstances the 
use of a proxy is unavoidable. 

QJtalitative Approaches to Healt~Related 
QJtality of Life 

While much of the research on health-related 
quality of life in children has involved quantita­
tive assessments, qualitative research involving 
children and parents can achieve greater under­
standing of child quality of life.6 A review of the 
use of qualitative methods in children and ado­
lescents concluded such methods to be appro­
priate for capturing information on the experi­
ences and meanings of quality of life. I8 

Oral Health-Related Quality of Life 

Over the past decade the assessment of oral 
health-related quality of life of adults has in­
creased markedly. The potential applications of 
such measures have been categorized into theo­
retical, political, and practical19 (Table 1). 

Locker described the potential theoretical ap­
plications as exploring models of health and 

Table 1. Summary of the Applications of 
Health-Related Quality of Life Measures 

Theoretical 
Exploring models of health 
Describing factors influential to health 

Political 
Demonstrating involvement of the public in healthcare 
Identifying the public's priorities 
Advocacy 

Practical 
Public health: 

Planning, monitoring and evaluating services; Needs 
assessmen ts 

Research: 
Evaluating outcomes of healthcare interventions 

Clinic based: 
Evaluating individual patient care 
Improving patient-practitioner communication 
Clinical audit 
I\larketing of selvices 

disease, describing income inequalities and de­
termining influential psychosocial factors. 19 In 
addition, other theoretical applications de­
scribed include elucidating the relationship be­
tween different aspects of health.20 

One political application described by Locker 
was in advocating for resources. This is particu­
larly relevant for oral health services and re­
search as it is often isolated from mainstream 
health care systems. Such measures could place 
dental health in context by showing the impact 
dental conditions can have on ability to func­
tion, for example, giving oral health legitimacy 
with policy makers.21 Other applications de­
scribed include harnessing public priorities,20 
which is particularly important given increasing 
political emphasis on patient and public involw'­
ment in health care.22 

The main practical applications of health-re­
lated quality-of-life measures are in evaluating 
services for research, public health, and clinical 
purposes. Other public health uses include de­
scribing and monitoring health status of popu­
lations, the results of which can be used to assess 
population needs, identity target populations, 
and priority setting. In research terms, they c~n 
be used as outcome measures in clinical trials. 23 

In this application, health-related quality-of-life 
questionnaires can measure alleviation of symp­
toms, restoration of function, and any iatrogenic 
effects. Measures have been developed specifi-

. d . 10 cally for this purpose 111 entIstry. 
In clinical practice, with individual patients, 

measures can be used to facilitate communica­
tion and identity patient preferences. I9 In den­
tistry, measures could be useful for nondental 
health care workers to identity needs for referral 
for dental treatment. 24 Other clinical uses in­
clude assessing likely compliance with treat­
ment, and in the United States, for example, the 
use of such measures has been suggested as a 
way for dentists to market dental services to pa­
tients. 25 

Oral Health-Related Quality of Life in 
Children 

Initial attempts to assess oral health-related qual­
ity of life in children used questionnaires de­

signed for use in adults. 
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Use of Adult Oral Health-Related 
QJmlity-of-Life Measures in Children 

The two most commonly used adult oral health­
related quality-of-life measures, namely the Oral 
Health Impact Profile (OHIP) 26 and the Oral 
Impacts of Daily Performance (OIDP),27 have 
been used in children. The appropriateness of 
these measures for children in terms of their 
length, content (neither include items assessing 
relationships or activities), and psychometric 
properties have been questioned.28 The psycho­
metric properties of instruments such as validity 
and reliability can be affected when the measure 
is used for a purpose other than that for which it 
was intended.29,30 

Child Oral Health-Related QJJality-of-Life 
Measures 

Accordingly, several groups identified a need for 
an oral health-related quality oflife measure that 
was relevant to children and their families. 10,24,31 
Several measures have since been developed, 
namely: 

• Second International Collaborative Study 
Oral Health-Related Quality of Life Question­
naire for Children (ICSII-OHRQOL)31 

• Michigan Oral Health-Related Quality of Life 
Scale-Child Version32 

• Child Oral Health Quality of Life (COHQoL) 
Questionnaire 10 

• Child-Oral Impacts of Daily Performance 
(Child-OIDP)33 

Only the COHQoL and the Child-OIDP have 
been developed from a defined conceptual 
model of health-related quality of life; likewise 
only these two measures have been subjected to 
psychometric evaluation. The present review will 
therefore focus on them. 

Child Oral Health QJJality of Life (COHQoL) 
Questionnaire 

A team in Toronto designed the COHQoL 
Questionnaire to assess the oral health-related 
quality of life of children 6 to 14 years 01d. 10 The 
COHQoL questionnaire is intended for use as 
an outcome measure in clinical trials and evalu­
ation studies. It consists of a Parental-Caregiver 
Perceptions Questionnaire (P-CPQ) and Child 

Perceptions Questionnaires (CPQ) for children 
aged 6 to 7 years, 8 to 10 years, and 11 to 14 
years. The measures are to be used for children 
with a wide range of oral and orofacial condi­
tions including caries, malocclusions, clefts, and 
other oro facial anomalies. 

The CPQ11-14 and P-CPQ questionnaires are 
based on ~ conceptual framework developed 
from a reVlew of child quality-of-life measures. 
A novel process was used to ensure that the final 
questionnaire contained items of the most rele­
vance to children and parents of children with 
oral and orofacial conditions 8 The CPQ . 11-]..1 
contains 36 items encompassing 4 health do-
mains: oral symptoms, functional limitations, 
emotional well-being, and social well-being 
(peer interaction, schooling, and leisure activi­
ties). It asks about the frequency of events in the 
previous 3 months on a 5-point Likert scale be­
tween never (scores 0) and everyday or almost 
everyday (scores 4). For children a 3-month ref­
erence period reduces recall bias compared with 
the 6-month period used by some adult mea­
sures. Summing the response codes for all items 
generates an overall CPQ11-14 score and in addi­
tion scores for each domain can be computed. 
The questionnaire is self-administered. The 
CPQll-14 has acceptable reliability and validity in 
Canada,10 New Zealand,34 Uganda,35 and the 
United Kingdom,36 although it may be insensi­
tive to impacts at the levels seen in the general 
populations of some of these countries. 

As part of the project to validate the CPQll-14' 
relationships between children's global ratings 
of oral health and their oral health-related qual­
ity of life were investigated.37 Global ratings are 
single-question measures that ask about current 
health. The single-question measures used were: 
the global rating of oral health worded "Would 
you say that the health of your teeth, lips, jaws 
and mouth is ... ", and a rating of the extent to 
which oral! oro facial conditions affect overall 
well-being worded "How much does the condi­
tion of your teeth, lips, jaws and mouth affect 
your life overall?" Multiple linear regression 
analyses were used to identify items from the 
CPQ11-14 that predicted these global ratings. The 
oral symptoms subscale score predicted the oral 
health rating with those reporting more sym p­
toms rating their oral health less favorably. Pre­
dictors of overall well-being were the functional 
limitation subscale score and the emotional well-
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being subscale score. The authors concluded 
that the findings from children concur with con­
temporary thinking on the consequences of dis­
ease, in that health and health-related quality of 
life are not merely determined by the nature of 
the disease but also by attributes of the person­
ality and environment. 

The CPQll-I4 has subsequently been used to 
compare the impact orofacial conditions and 
dental caries have on the oral health-related 
quality of life of children with these condi­
tions.38 The orofacial conditions in question 
were cleft lip, cleft palate, and other craniofacial 
anomalies. The results found no marked differ­
ences between the orofacial group (n = 39) and 
the dental group (n = 31). The authors con­
cluded that this may be based on the high levels 
of clinical, social, and emotional support avail­
able and on psychological attributes of the oro­
facial conditions group giving them the re­
sources to face the challenges their conditions 
bring. The authors acknowledged, however, the 
relatively small sample size used. 

Since the development of the CPQII-I4' a 
questionnaire for 8- to 10-year-old children 
(CP~IO) has been developed and evaluated. 
Twenty-five questions from the CPQII-I4 were 
selected based on advice from parents, a child 
psychologist, a teacher, and information from 
the literature. Again, this measure showed good 
validity and reliability in Canada39 and the 
United Kingdom.40 

The P-CPQ is a measure of parental-caregiver 
perceptions of the oral health-related quality of 
life of children. It is not intended to be a proxy 
measure but to supplement information ob­
tained from the children. The P-CPQ has 31 
items and includes a "don't know" response op­
tion. An evaluation of P-CPQ in Canada found 
acceptable psychometric properties.41 The level 
of agreement between children's oral health­
related quality of life and that perceived by their 
mothers was good, with substantial agreement 
between scores.42 However, the level of agree­
ment varied according to the characteristics, 
with only moderate agreement for the emo­
tional and well-being subscales. The authors 
concluded that mothers may be used as proxies 
in some circumstances but advised that the views 
of children were also required. 

Child-OIDP 

The Oral Impact on Daily Performance (OIDP) 
index was developed from a theoretical model of 
oral health proposed by Locker4:~ as adapted 
from the World Health Organization Classifica­
tion of Impairments, Disabilities and Handi­
caps.44 The OIDP measures major impacts, 
equivalent to disability and handicap only. An 
OIDP index appropriate for children to aid as­
sessment of need in child populations was devel­
oped in Thailand.33 

The Child-OIDP was developed from the 
OIDP index using input from children and pe­
diatric dentists and paying attention particularly 
to the language used, performances included, 
number of questions, and the response format. 

The Child-OIDP is suitable for 11- to 12-year­
olds and is administered as an interview. It in­
cludes 8 performances: eating, speaking, clean­
ing mouth, sleeping, emotion, smiling, study, 
and social contact. The response format adopts a 
4-point Likert scale (scored 0-3), which has bet­
ter reliability than a 0 to 5 scale. For each per­
formance the child scores the frequency (0 to 3) 
and the severity (0 to 3) of the impact; these 
scores are subsequently multiplied to give a 
score ranging from 0 to 9 per performance. The 
overall impact score is the sum of all 8 perfor­
mances (ranging from 0 to 72). The recall pe­
riod of 6 months for the OIDP was shortened to 
3 months for the child version. Pictures to illus­
trate the performances were developed, the use 
of which helped reduce the duration of the in­
terview. 

The validity and reliability of the Child-OIDP 
in Thai children was found to be acceptable.3:~ 
Since development the Child-OIDP has been 
used in a cross-sectional survey in Thailand to 
assess the prevalence and severity of oral im­
pacts.4 :> This was the first population-based study 
using an oral health-related quality-of-life ques­
tionnaire in children. Clinical data on caries 
levels, Community Periodontal Index, oral h\,­
giene, and orthodontic treatment needs of the 
children were collected. The results show a very 
high prevalence of impacts, but the impacts were 
not severe. Ninety percent of children reported 
having experienced some kind of oral impact. 
with impact on eating and cleaning teeth being 
the performances with the highest prevalence. 
In terms of severity, 19% of children had seWTC 
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impacts, with eating and smiling being the most 
severely affected. Impacts on studies and contact 
with people were the least common and severe. 
As this was a low-caries population (mean num­
ber of decayed, missing and filled teeth = 1.5), 
the authors discussed likely causes of impacts to 
be exfoliating deciduous teeth, mouth ulcers, 
bleeding gums, and dissatisfaction with the po­
sition of teeth. 

Summary of Child Oral Health-Related 
QJmlity of Life QJtestirmnaires 

In summary, the COHQoL questionnaires were 
developed for use in children with oral and oro­
facial conditions as an outcome measure in clin­
ical trials. Several of the component question­
naires of the COHQoL have been evaluated for 
use in different countries and found to have 
acceptable reliability and validity. To date, use of 
the questionnaires has been restricted to a com­
parison of the impacts of orofacial conditions 
and caries. Although the measure was intended 
for use in clinical trials, the ability of the ques­
tionnaire to detect change in longitudinal stud­
ies has not been assessed. 

The Child-OIDP was developed for popula­
tion-based surveys of 11- to 12-year-old children 
and has been found to have acceptable psycho-

metric properties for use in Thailand. It has 
subsequently been used in a large cross-secuonal 
study to describe oral impacts of Thai school 
children. Despite the Child-OIDP being de­
signed specifically to be used to assist dental 
service planning, no indication is given as to how 
the index is applicable to this function. 

Discussion 

A review of the literature reveals how the in­
crease in interest in measuring oral health-re­
lated quality of life in children has developed 
over the past 5 years. Table 2 summarizes the 
published literature on oral health-related qual­
ity-of-life measures designed for children. 

Several measures have been developed, but as 
yet little has been published on the use of such 
measures despite the potential theoretical, polit­
ical, and practical applications. To improve tlle 
theoretical basis of oral health-related quality of 
life in children, an explicit model would help 
to inform the continuing development of this 
field. Politically, developments such as the UK 
National Service Framework for Children and 
Young People46 require services to be child-cen­
tered, and to meet the needs of children and 
their families thus providing an opportunity to 

Table 2. Published Literature on Oral Health-Related Quality of Life Measures in Children 

Author Year 

Tapsoba~l 2000 

Jokovic et al lO 2002 

Filstrup et arl~ 2003 

Jokovic et al3!l 2004 

Gherunpong et ar13 2004 

Gherunpong et a11
:, 2004 

Humphris et al10 2005 
Foster Page et ar11 2005 

Marshman et arlt
; 2005 

Locker et al3H 2005 

Jokovic et <11:17 2005 
Robinson et ai:\" 2005 

Age of 
Children (yrs) 

12-13 

11-14 

>4 

8-10 

11-12 

11-12 

8-10 
11-14 

11-14 
11-14 

11-14 
12 

Questionnaire Used 

ICSII-OHRQOL 

CPQ 

Michigan Oral Health-related 
Quality of Life Scale-Child 
Version 

CPQ 

Child-OIDP 

Child-OIDP 

CPQ 
CPQ 

CPQ 
CPQ 

CPQ 
CPQ 

Purpose of Study 

Evaluation of properties of measure 
in Poland, Germany and New 
Zealand 

Development and evaluation of 
measure in Canada 

Describes use of measure but no 
evaluation 

Development and evaluation of 
measure 

Development and evaluation of 
measure in Thailand 

Use of measure in cross-sectional 
survey in Thailand 

Evaluation of measure in l'K 
Evaluation of measure in New 

Zealand 
Evaluation of measure in UK 
Use in children with caries and 

orofacial conditions 
Relationship with global ratings 
Sur,!:'\ to describe impacts and 

compare impact of caries and 
fluorosis 
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put oral health-related quality-of-life measures to 
use in this priority area. Third, a practical appli­
cation in pediatric dentistry and orthodontics 
may be an education of dental and other health 
professionals on the aspects of children's quality 
oflife affected by oral health conditions and the 
treatments of it. 

When deciding on the most appropriate mea­
sure of oral health-related quality of life in chil­
dren to use for a study, the choice will be depen­
dent on the purpose.20 It is anticipated that 
further research will also be required to evaluate 
the measures for use in other countries. 

To date, little research has been conducted 
to capture in-depth information from children 
on how their oral and orofacial conditions 
affect quality of life despite qualitative tech­
niques being used successfully in other fields. 6 

Qualitative methods would offer the opportu­
nity to hear from children themselves about 
the areas of their lives affected and allow fur­
ther exploration of the interplay of psychoso­
cial factors. 
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Background. The position of children in society has 
changed with increasing emphasis on children's 
rights and child-centred services. This study aimed to 
describe the extent to which contemporary oral health 
research has been conducted with or on children. 
Design. A systematic review of the child dental 
literature from 2000-2005 was conducted. A pur­
posive sample was used to develop categories 
describing the level of involvement of children in 
research. Four main categories were developed: 
children as the objects of research, proxies used on 
behalf of children, children as the subjects of 
research with some involvement and children as 
active participants with their perspectives explored. 

Introduction 

'Children seen, but not heard' is a saying that 
originated from early Victorian times. During 
such times, children did not have a childhood 
as we know it today; they were seen as 'imper­
fect' adults, wearing smaller versions of adult's 
clothes and went to work rather than school 1

• 

The late nineteenth century was significant in 
the construction of the modern childhood and 
more recently, the past 30 years have seen the 
position of children in society change further, 
moving them to the forefront of personal, 
political, and academic agendas2

• From a personal 
and family perspective, changes in developed 
countries have been due to a demographic shift; 
for example, in the UK, the proportion of the 
population aged under 16 has declined since 
the 1970s3

. In addition, there has also been a 
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Electronic databases were searched and exclusion 
criteria applied. Each of the resulting papers was 
examined and categorised. The frequency distribu­
tion in each category and the distribution of these 
categories according to subject were calculated. 
Results. The search revealed 3266 papers after 
application of the exclusion criteria. Of these, 
87.1 % were categorised as research where children 
were used as objects, 5.7% were found to involve 
proxies (parents or clinicians), 7.0% involved 
children to some extent and 0.3% involved chil­
dren actively. 
Conclusion. Most oral health research is conducted 
on children, in future research should strive to be 
conducted with children, involving them as fully as 
possible. 

change in family structure, with an increase in 
one-parent families4

. Collectively, such changes 
have led to the idea of the child as a scarcity 
and thus more 'preciOUS'S. 

Politically, legislation has changed children's 
rights both globally and locally. The United 
Nations Convention on the Rights of the Child 
was adopted in 1989 and is the most universally 
accepted human rights instrument in history, 
being ratified by nearly every country in the 
world6 • This Convention confirms, amongst 
many other things, children's participation 
rights to express their views and to have them 
taken seriously and given due weight. In English 
law, the Children Act 2004 requires welfare 
agencies to take account, not only of children'S 
best interests, but also their wishes and desires

7
• 

The English government has also shown its 
commitment to ensuring health and other 
services are child centred8

,9. The National Service 
Framework for Children, Young People and 
Maternity Services (Children's NSF) requires 
services to give children and their parents 
increased information, power. and choice m'Cr 
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the treatment they receive and involve them 
in planning their care. Dental services are 
included in the Children's NSP8. 

There has also been a change in the field of 
childhood study and the level of involvement 
of children in research2

• James and colleagues 
have described how most research until the 
1990s viewed children as developmentally 
incomplete adults and gave little time to 
children themselves. Thus, there was a culture 
where research was conducted on children. Since 
then, as more weight has been given to the 
rights and views of the child, the voices of 
children have increasingly been recognized 10 

with a change in emphasis to research with 
children. Social sciences have embraced this 
shift and moved away from research meth­
ods that view children as 'objects of concern', 
to methods that engage children as 'active 
participants,I1. This research goes beyond just 
considering what is in the child's best interest 
to actually involving children in research to 
gain their perspectives and own experiences. 

During dental care, the importance of seeking 
children's views is widely acknowledged. Pae­
diatric dentistry texts on the subject outline 
the importance of understanding how children 
relate to the adult world, with dental students 
taught the importance of talking to children, 
listening to their answers, and giving children 
control over their dental care 12

• However, we 
have no knowledge of how far research in this 
field has been conducted with or on children. 

This study therefore aimed to conduct a 
systematic review of the extent to which 
contemporary oral health research has been 
conducted with or on children. The review 
will enable any deficiencies in approaches to 
research in this field to be highlighted. 

Table 1. Frequency distribution of categories of papers. 

Category Properties 

Materials and method 

Developing the categories 

The study was conducted in two stages, first to 
develop categories to classify research and then 
systematically reviewing the literature to place 
papers in these categories. 

The categorization framework was developed 
using framework analysis, which classifies 
qualitative data by organization according to 
key themes and emerging categories 13. This 
matrix-based method, which has been widely 
used in applied policy research, allows data 
to be synthesized quickly when specific 
information is needed. A purposive sample of 
child dental literature from the past 5 years 
was chosen to include a wide range of studies 
from both different subject areas (including 
paediatric dentistry, orthodontics, restorative 
dentistry, oral pathology/oral surgery/oral 
medicine, and dental public health) and epis­
temological stances. The two themes of on 
children and with children were explored and 
characterized, based on an initial sample of 
20 papers. Pour main categories were then 
identified and frameworks devised so the 
properties of these categories could be devel­
oped (Table 1). 

The first category (category 1) included research 
where children were active participants being 
seen, listened to, and heard; this research 
attached a priority to fully involving children. 
Within this category two subcategories were 
derived based on the degree to which the 
children were involved. The first subcategory 
(category la) was research conducted with 
children as participants actively engaged 
throughout the research process (e.g. involving 

No. of 
papers (%) 

1. With children - children 
seen as active participants 
2. With children - children 
seen as subjects 

(a) Children involved in research process 
(b) Children's own accounts 

2 (0.1) 
6 (0.2) 

220 (6.7) 
10 (0.3) 

173 (5.3) 
12 (0..-1) 

23--13 (87.1) 

3. Proxies for children used 

4. On children 

(a) Children completing measures designed by adults 
(b) Case reporVseries with child's input throughout case 
(a) ParenVcaregiver used appropriately as proxy 
(b) Clinician used appropriately as proxy 
Children seen as the objects of the research 
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them in research design, in piloting, using 
participatory data collection methods, and 
getting their feedback on results). The second 
subcategory (category 1 b) comprised research 
where children participated by giving accounts 
of their experiences in their own words using 
methods such as semistructured or in -depth 
interviews or focus groups. 

The second category (category 2), also classed 
as research with children, included studies where 
children were seen and listened to as the 
subjects of research, although their own words 
were not heard. This category was subdivided 
into studies where children completed measures 
designed wholly by adults (category 2a) including 
self-complete questionnaires, structured inter­
views, and visual analogue scales. The second 
subcategory included clinical case studies 
showing evidence of the child's feelings being 
taken into account throughout the reporting 
of the case, such as reporting the presenting 
complaint in the child's own words and evidence 
of discussions with the child about the treat­
ment (category 2b). 

The third category included research that 
used either parents/caregivers (category 3a) or 
clinicians (category 3b) as appropriate proxies 
for children. It was felt appropriate to use 
proxies for young children (under 6 years) or 
those who lacked verbal articulacy, as research 
with the children themselves would not be a 
feasible option 14. 

The final category (category 4) included 
research where children were simply objects 
to be studied. In this research, children were 
not listened to or heard but only seen. 
Included within this category was research 
that saw children as: 
• a set of teeth or a mouth to be treated; 
• a source of a sample of plaque, saliva, or hard/ 

soft tissue; 
• an age group of patients to be managed; 
• a child patient with a medical condition; 
• a population group to be surveyed clinically; 
• a patient on whom a 'special investigation' 

was conducted; and 
• a recipient of a oral health promotion 

intervention. 
These four main categories with their 

subcategories were developed to classify 
papers identified in a systematic review. 

ID 2007 The Authors 
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Search strategy 

The search strategy was based on published 
studies using child-related keywords (child* 
or young person or young) and dental-related 
keywords (erosion and dent* or trauma and 
dent* or fluorosis and dent* or periodont* or 
malocclusion or orofadal or oral or periodont* 
or orthodont* or caries). 

The search strategy was performed on the 
databases MEDLINE (via Ovid) and EMBASE 
and limited to the English language. The result­
ing references were exported to an Endnote 
library15 and all duplicates were removed. A list 
of dental journals was compiled based on the 
research team's knowledge and experience 
and any articles from nondental journals were 
excluded from the electronic library. 

The so-called 'new social studies of children 
and childhood' were consolidated in 19982 with 
methods described for conducting such research 
published in 200011. Consequently, the most 
appropriate time frame to explore how far 
dental research was conducted on or with 
children was from 2000 to 2005. 

At the first pass through the library of refer­
ences the following exclusion criteria were 
applied: 
• reports before 2000; 
• studies with participants over 16 years of age; 
• studies with no primary data; 
• articles reporting in vitro studies; 
• conference proceedings; and 
• articles that did not have children and aspects 

of their oral health as their main topic. 
A team of researchers from different disci­

plines (paediatric dentistry, medical sociology, 
health psychology, dental public health, and 
orthodontics) was recruited to conduct the 
review. Two trained reviewers from the 
team independently applied the exclusion 
criteria based on the abstracts and where 
necessary the full-length papers. Agreements 
between the reviewers about application of 
exclusion criteria occurred for 77% of the 
papers and disagreements were resolved 
through discussion. 

The initial search resulted in 18 249 papers 
although this represented 14 895 individual 
papers after duplicates were removed. After 
excluding articles from nondental journals the 
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r- Search strategy performed 

n:: 18249 papers } 11 318 MEDLINE 
6931 Embase 

Remove duplicates 

Excluded n :: 3354 

n:: 14895 papers 

Exclude non-dental journals 

Excluded n = 9890 

n = 5005 papers 

Application of exclusion 
criteria 

Excluded n = 1739 

n = 3266 papers 

Fig. 1. Results of literature search. 

number of papers reduced to 5005. Applica­
tion of the exclusion criteria resulted in 3266 
papers, of which 752 were case reports/series 
(Fig. 1). 

Applying the categories 

Before the papers were categorized the eight 
reviewers undertook training using 15 selected 
papers and then a calibration exercise on a 
further two sets of 15 papers. For the second 
set, agreement on the categorization of the 
individual papers ranged from 62.5% to 100%. 

TWo reviewers then categorized each paper 
independently, with four pairs of reviewers 
assessing approximately 817 papers per 
pair. When it was not possible to categorize 
the papers from the abstract, the full article 
was reviewed. Where a paper appeared to fit 
into more than one category, the category that 
presumed the greater involvement of children 
was chosen. Inter-examiner agreement between 
the two reviewers was assessed. The agreement 
between the pairs of reviewers ranged from 
88% to 92%. Disagreements about categoriza­
tion were resolved through discussion and, if 
necessary, involvement of a third reviewer. 

After the papers had been categorized, they 
were grouped according to the subject area 
covered by the journal in which they were 
published. Journals fell into six broad areas: 
general dentistry, orthodontics, oral surgery/oral 

medicine/oral pathology, restorative dentistry, 
dental public health, and paediatric dentistry. 

Results 

Of the 3266 papers that resulted from the 
literature search, only 238 (7.3%) were cate­
gorized as research with children (Table 1). 

Research with children 

Eight papers (0.3%) involved children as active 
participants, two (0.1 %) with evidence of 
children being included throughout the research 
process (category la). These two papers both 
concerned developing questionnaires and 
involved children in the developing, compiling, 
and evaluating of the instruments I6

.17 • These 
papers were published in 2002 and 2004 in 
two different journals. A further six (0.2%) 
papers reported qualitative studies using inter­
views or focus groups (category 1 b). The first 
of these studies was published in 2002. These 
studies explored children's perspectives on oral 
health generally, dental services, habits (drinking 
carbonated drinks and smokeless tobacco 
use), oral health education messages, their oral 
symptoms, and compliance with orthodontic 
treatment. Most studies involved adolescents, 
although in one study children from 6 years 
of age were interviewed. 

In the second category, where children were 
seen as subjects, 220 (6.7%) papers involved 
children completing measures wholly designed 
by adults (category 2a). Unlike papers in category 
one, these papers used measures developed 
without children's input into the topics they 
felt were relevant or in the format or wording 
of the measures. 

Only 10 of 752 case reports/series had 
evidence of the child's involvement (category 
2b). These 10 cases included the patient's 
presenting complaint in his or her own words, 
a description of the patient's input into decisions 
about the treatment options, and the patient's 
perspectives on the outcome of treatment. 

Use of proxies 

A total of 185 (5.7%) papers used proxies 
to gain the child's perspective of which 173 
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(5.3%) used parents/caregivers and 12 (0.4%) 
used clinicians. The children of interest in 
studies involving parents/carers (category 3a) 
were either less than 6 years of age or older 
children with communication difficulties. 
The papers reporting the use of clinicians as 
proxies (category 3b) investigated the impact 
of dental treatment or treatment services on 
young children or those unable to communic­
ate themselves. 

Research on children 

Finally, the vast majority (n = 2843, 87.1 %) of 
papers were categorized as research on 
children. Implicit in these papers was the idea 
of children as the objects of research, with 
no involvement of children or their parents 
to any extent. Within these were extreme 
examples that referred to the children studied 
as 'the material'. 

Subject area 

Papers were also grouped according to the 
subject area covered by the journals in which 
they were published. When expressed as a 
percentage of the total number of papers per 
area, 9.2% of papers in general dental jour­
nals involved research with children; 5.9% 
in orthodontic journals; 7.5 % in oral surgery, 
oral medicine, oral pathology journals; 5.8% in 
restorative dentistry journals; 11.4% in dental 
public health journals; and 5.4% in paediatric 
dentistry journals (Table 2). 

Table 2. Frequency distribution of papers by journal area. 
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Discussion 

The categories developed for this systematic 
review represented a hierarchy of involvement 
of children in child dental research ranging 
from full involvement in the research process 
to no involvement. When these categories 
were applied to child-related dental research 
over the past 5 years most research used children 
as objects with no other involvement. This study 
highlights the need for future research to be 
conducted with children to capture their own 
experiences of oral health and treatment. 

While we acknowledge that research on 
children may be appropriate to answer certain 
questions, when research opportunities arise, 
the potential to capture the perspectives of 
children should be considered. From this review, 
research on children typically views them 
as objects: as a set of teeth to be treated or a 
source of a sample of plaque or saliva. It treats 
children as a homogenous age group rather 
than as individuals and makes generalizations 
to this effect. A more holistic approach to study­
ing oral health is required that recognizes the 
interaction of these biological perspectives 
with the social and psychological perspectives 
of the individuaP8. For example, a study that 
reports the survival of re-implanted avulsed 
teeth from the normative view of the clinician 
will ignore the children's subjective experience 
of the trauma-related treatment and outcomes. 
Similarly, traditional epidemiological surveys 
of children have also usually relied on norma­
tive assessments of the prevalence of oral 

Dental Oral surgery, 
General Restorative public oral pathology, Paediatric Total no. 

Properties dentistry Orthodontics dentistry health oral medicine dentistry of papers 

With children: 
0 2 (1a) Children involved in process 1 0 0 1 0 

(1 b) Children'S own accounts 5 0 0 0 6 6 

(2a) Children completing 68 37 13 27 47 28 220 

measures designed by adults 
6 10 (2b) Case reports with child's input 0 3 0 

Proxies: 
51 173 (3a) ParenVcarer used appropriately 44 7 17 41 13 

5 4 12 (3b) Clinician used appropriately 1 0 
On children: 

(4) Children as objects 689 634 193 184 590 553 2843 
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disease. In the UK, the authors of the national 
Child Dental Health Survey 2003 were keen 
to supplement these data, for the first time, 
with an assessment of the impact of oral health 
on children. However, a validated measure of 
child oral health-related quality of life was not 
available in the UK at that time 3. Due to 
developments in child-centred research these 
measures are now available 19.20 and can be 
incorporated into future surveys of children's 
oral health. Only by conducting research with 
children will our understanding of children's 
oral health and their views of management be 
expanded. 

Generally there has been an increasing 
emphasis placed on user involvement in 
research21 . Research ethics committees and 
grant-awarding bodies require evidence of the 
level of involvement of participants through­
out the research process, rather than merely 
assessing whether the research potentially 
puts participants at risk. Within health care 
the views of patients and the public on their 
experiences of health and health services have 
attained much higher significance in recent 
years22. Patient's rights to be listened to and 
have their needs acted upon have been clearly 
outlined23 . This emphasis has been particularly 
strong in services for children with an explicit 
requirement for services to be child-centred. 
Given that it is the child who undergoes the 
treatment and who lives with the consequences, 
it is important to consider, not just what clini­
cians think is in their best interests, but their 
own perspective, desires, and expectations24. The 
Children's NSF suggests professionals should 
listen to children themselves, value their views, 
and take these into account in decisions about 
their care and the planning, delivery, and 
evaluation of services8. While communication 
with patients is stressed as a key feature of 
dentistry for children 12, this emphasiS does not 
appear to be mirrored in research. 

Within social science there has been an 
increasing recognition of the importance of 
listening to children to improve understanding 
of what is important to children, rather than 
research being defined by adult interests, biases, 
and agendas2.1O

• The child-centred nature of 
this kind of research is not just evident in 
the research methods used, but also through 

working with children to identify research 
questions that are meaningful to them and 
disseminating the findings back to them. This 
approach has led to social policy changes that 
reflect children's concerns more accurateh·~5. 
We acknowledge that there is an overiap 
between the categories developed in this study 
and the research methods reported in the 
articles, but conducting dental research with 
children requires more than just using partici­
patory methods, it demands that we strive 
to involve children more fully throughout the 
research process. 

This systematic review did identify several 
studies that have successfully involved children 
as active participants, exploring their perspec­
tives on oral health or involving them in 
questionnaire development 16.17. Involving 
children in this way ensures that aspects 
pertinent to them are included, that language 
to which they can relate is used, and that 
questionnaires formats are appropriate26. Inter­
estingly, only 5.4% of articles published in 
specific paediatric dentistry journals were 
categorized as involving research with children. 
This was the lowest percentage of the six subject 
areas suggesting considerable opportunity for 
publishing further research of this kind in the 
paediatric dentistry literature. 

Qualitative research with children has also 
been attempted27

, which adds the advantage of 
capturing children's perspectives in their own 
words rather than imposing adult-generated 
frameworks that might distort their ideas28. 
Dentistry has been slow to adopt qualitative 
methodology with some initial resistance to 
its use29. If more qualitative research is to be 
conducted with children, paediatric dentists 
will require training to develop these skills 
or may choose to work collaboratively with 
other disciplines with this expertise. This 
systematic review should be repeated in 5 
years' time to investigate whether an increas­
ing emphasis on research with children can be 
observed. 

About 6% of papers involved parents/carers 
or a clinician as a proxy for the child. The usc 
of proxies has advantages in overcoming somc 
of the practical problems of reading level and 
comprehension in young children 14. Howcver, 
when comparing data obtained from parents 
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as proxies with children's self-reports of quality 
of life, agreement is modest30

• For this reason 
information from parents should be used to 
complement the views of children rather than 
as a substitute, although in some circumstances 
the use of a proxy is unavoidable. 

It is acknowledged that the present study has 
some limitations. Notably, for practical reasons, 
the search was restricted to electronic databases, 
the English language and dental journals. The 
adoption of this strategy meant that some 
relevant studies may have been omitted. First, 
as child-centred research is at a relatively early 
stage in dentistry, such studies may not have 
reached the stage of publication yet. Inclusion 
of conference proceedings would have included 
some such studies, but would have resulted in 
an unmanageable number of articles. Second, 
studies reporting dental research with children 
may have been published out with the dental 
literature and therefore have been overlooked. 
Third, the reports of the research may not 
provide comprehensive details of the actual 
study. Children may have thus been more fully 
involved in some studies without this being 
documented as such in the text. 

In summary, the findings of this systematic 
review demonstrate that in most child dental 
research, children are seen, but not listened to 
or heard. In future, researchers should attempt 
to involve children as far as possible in their 
studies to ensure that their perspectives are 
obtained. 

What this paper adds 
• An overview of the changing position of children in 

society 
• An investigation of the extent to which child dental 

research is conducted with or on children 
• Identifies opportunities for future research with children 

Why this paper is important to paediatric dentists 
• This paper challenges the way paediatric dentists 

involve children in research 
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Evaluation of the Parental Perceptions Questionnaire, a com­
ponent of the COHQoL, for use in the UK. 
Z. Marshman!, H. Roddl, M. Stem2

, C. Mitchell 2 and P.G. Robinson) 

/ Department .0J Oral Healt~ and Development, School oj Clinical Dentistry. Claremont Crescent, Sheffield SIO 2TA, UK. : Department 
of Orthodontics, Charles Clifford Dental Hospital, Sheffield, UK 

~bjective To assess the reliability and va,lidi~ of the ,Parental Perceptions Questionnaire (PPQ) for use in the UK. and to investigate whether 
dIfferent .approaches t? the treatment ~f ~on t know (DK) res~nses ~ve any effect on the psychometric properties. Methods The parents 
of 89 c~tldren att:ndm~ for an exammatlOn at a dental teachmg hospItal and a general dental practice completed the Parental-Caregiver 
Perceptlons QuestlOnnarre (PPQ), global oral health and global impact ratings. Clinical data were also collected. Four approaches were 
taken to the ma~agement of DK r:sponses, one approach involved exclusion of DK responses and three approaches involved adjustment of 
OK responses (Item mean, mean Items answered and replacement of DK responses with zero). Results All four approaches demonstrated 
acceptable internal consistency and test-retest reliability of the total scale. The mean items answered and replacement approaches had 
optimal internal consistency of the subscaIcs of the PPQ. Assessments of criterion validity in relation to global oral health rating were 
similar when the DK responses were adjusted, but the exclusion of DK responses had a detrimental effect. Construct validity of PPQ in 
relation to global impact rating and clinical data was acceptable only when responses were adjusted. Conclusion These data suggest that 
if OK responses are adjusted, the reliability and validity of this measure are acceptable for use in the UK 

Key words: Oral health, psychometrics, quality oj life 

Introduction 

Measures of quality of life are increasingly being used to 
supplement clinical indicators and to explore the impact 
of conditions on patients. In the case of the quality of 
life of children, information from parents or carers has 
been used to supplement child assessments of quality of 
life or as a proxy for the child assessment (Eiser and 
Morse, 2001). 

The use of parents or carers as proxies has advantages 
in overcoming some of the concerns about the ability of 
children to provide assessments that meet psychometric 
standards, practical problems of reading level and com­
prehension (Rosenbaum and Saigal, 1996). Indeed, the 
use of proxies may be the only solution for very young 
or poorly children (Pantell and Lewis, 1987). However, 
only modest agreement is found between parents as 
proxies and children's reports of aspects of quality of 
life (Achenbach et aI., 1987). Eiser and Morse, (2001) 
carried out a systematic review to determine the rela­
tionship between the ratings of children's quality of life 
made by parents and children. The accuracy of proxy 
ratings varies with the specific domains of quality of life 
considered. There is greater agreement for observable 
physical functioning, and less for non-observable dimen­
sions (e.g. emotional or social aspects). Agreement is 
also better between parents and chronically sick children 
compared with parents and their healthy children, possibly 
due to greater communication about illness and treatment. 
However, the importance of agreement and the common 
assumption that information from proxies should "match" 

that provided by children is questioned as proxies and 
their children may not agree about many issues. 

Nevertheless, parents do influence treatment choices, 
for example the motivation for orthodontic treatment 
often comes from parents, thus parental information can 
complement that from children (Stricker, 1970). Involv­
ing parents in the assessment of their child's quality of 
life can also provide an opportunity to raise awareness 
in parents/caregivers (Inglehart et aI., 2002). 

The Child Oral Health Quality of Life (COHQoL) 
questionnaire consists of a Parental-Caregiver Perceptions 
Questionnaire (PPQ) and Child Perceptions Question­
naires (CPQ) for children aged 8 to 10 years and II to 
14 years. The measures were developed in response 
to a lack of a child-specific oral health related quality 
of life questionnaire (Jokovic et aI., 2002). The PPQ 
was designed to be analogous to the CPQ, to enable it 
to be used to complement the information gained from 
the CPQ, and also so that agreement between child and 
parent could be investigated. The measures are generic 
and were designed to be used for a wide range of con­
ditions including caries, malocclusions, clefts and other 
oro-facial anomalies. The COHQoL questionnaires wcre 
derived using the item-impact method to ensure the final 
questionnaires contained items of the most relevance to 
children with these conditions and their parents (Guyatt 

et aI., 1986). 
The PPQ includes 31 questions covering the four 

domains of oral symptoms (six questions), functional 
limitations (eight questions), emotion well-being (se\cn 
questions) and social well-being (ten questions) and an 
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additional fourteen questions on the impact on the fam­
ily, the Family Impact Scale (FIS). The respondents are 
asked to indicate using a six-point Likert scale ('never'=O, 
'once or twice'=I, 'sometimes'=2, 'often'=3, 'everyday 
or almost everyday'=4, and 'don't know') the frequency 
the events affected their children in the past three months. 
The PPQ contains a 'don't know' (OK) response spe­
cifically because the authors were aware of the limited 
knowledge a parent may have of their child's activities 
and feelings. OK response categories are used in other 
questionnaires to reassure respondents that it is acceptable 
not to know the answer as well as to minimise guessing 
(Bowling, 1997). The proportion of participants with 
at least one OK response was regarded as an essential 
characteristic of a parent's perception of their child oral 
health-related quality of life (Jokovic et aI., 2003). 

The PPQ also includes two global ratings: parent's 
global ratings of the child's oral health (Atchison and Gift, 
1997; Brook and Shaw, 1989) and the extent to which 
the oral/oro-facial condition affects his/her life overall. 
They are worded, respectively, as follows: "How would 
you rate the health of your child's teeth, lips, jaws and 
mouth?" with a 5-point response format ranging from 
'excellent' to 'poor' and "How much is your child's 
overall well-being affected by the condition of his/her 
teeth, lips, jaws or mouth affect your life overall?" with 
a response range from 'not at all' to 'very much'. These 
ratings did not include a OK response. 

The reliability and validity of the PPQ in Canada was 
assessed in 123 parents of children recruited at oro-facial, 
paediatric dentistry and orthodontic clinics (Jokovic et 
aI., 2002). The internal consistency and test-retest reli­
ability of the scale and subscales were excellent. PPQ 
scale scores correlated with global ratings of oral health 
(p<0.05) and overall well-being (p<0.01) and a significant 
correlation between overall scale scores and the number of 
decayed tooth surfaces (p<O.OI) was demonstrated in the 
paediatric dentistry group. In the validation of the PPQ 
in Canada, only the questionnaires with no OK responses 
were included in the analyses. However, when OK re­
sponses were adjusted (by summing the response codes 
to all items and dividing this sum by the number of items 
for which a valid response was obtained), equally good 
validity was found. Several other methods for managing 
OK responses have subsequently been tested (Jokovic et 
aI., 2004). The different methods for handling OKs did 
not affect the properties of the PPQ. 

The PPQ has not been validated for use in the UK, 
hence this study aimed to assess the reliability and valid­
ity in this setting, and to investigate whether different 
approaches to the treatment of OK responses had any 
effect on these psychometric properties. 

Method 

The evaluation of the PPQ was carried out at the same 
time as the validation of the CPQ. Parents of a consecu­
tive sample of children attending for an examination at 
the orthodontic and paediatric dentistry clinics at a teach­
ing dental hospital and one general dental practice were 
invited to participate. The parents were approached by 
the clinicians (MS, HR and CM) and consent gained. 

A total sample size of 90 (30 parents from each of 
the three settings) was chosen based on the Canadian 
CPQ data but allowing for possible cultural differences. 
In the Canadian study, a Spearman's rank correlation 
coefficient of 0.54 between the number of decayed teeth 
and the CPQ scores was found (Jokovic et aI., 2002). A 
correlation coefficient of this magnitude would require a 
sample of 22 to be significant at an alpha of 0.01. 

The PPQ is a self-administered questionnaire and 
parents were asked to complete it at the time of their 
child's visit to the clinics. The questionnaire contained 
45 items with two global ratings as described previously, 
and invited parents to take part in the study to assess 
its test-retest reliability. The follow-up questionnaire 
included an additional question that asked parents if either 
the oraVoro-facial condition or its impact on the child's 
well-being had changed since recruitment. A reference 
period of three months was used for both administrations 
of the questionnaire. 

The clinical status of the child with respect to dental 
caries and treatment experience, malocclusion, gingival 
health and the presence of enamel defects were collected 
by the calibrated clinicians (MS, HR, eM). Dental caries 
and treatment experience was assessed by enumerating 
the number of decayed, missing or filled teeth (DMFT) 
due to caries (Pine et al., 1997). Malocclusion was 
categorised by using the dental health component of the 
Index of Orthodontic Treatment Need (IOTN) (Brook 
and Shaw, 1989). 

The project was approved by the South Sheffield 
Research Ethical Committee. 

Data analysis 

Four approaches to analysis of OK responses were 
employed: 

1. Exclusion, only the data from the parents who had 
not used the OK response were analysed. 

Data from all respondents were used in the other three 
methods for OK response adjustment. 

2. Item mean, involved replacing OK responses with 
the item mean for the entire sample. 

3. Mean items answered, involved imputation of the 
mean score for the items answered. 

4. Replacement, involved replacing OK responses with 

zero value. 

Missing values were replaced with the item mean for 
the entire sample but if participants failed to complete 
more than one-seventh of the questions they were ex­
cluded from the analysis. A similar threshold for exclud­
ing missing values has been adopted in other oral health 
related quality of life research (Slade, 1997). 

After taking account of missing or OK responses, the 
total PPQ score for each participant was calculated by 
summing the item codes. A second summary measure 
'number of impacts' for each participant recorded the 
number of impacts reported 'often' or 'everyday or almost 
everyday'. Subscale scores and the FIS score were cal­
culated by summing the codes within these domaInS 



Internal consistency was assessed by means of 
Cronbach's alpha, and test-retest reliability by means of 
intrac1ass correlation coefficient (ICC). The ICC was 
calculated based on data from parents who participated in 
the retest study and who did not report that their child's 
oral health and/or it's impact on their life overall had 
changed between the two administrations of the question­
naire. This approach was taken to remove the effect of 
improvements or worsening of oral health in the interven­
ing period between administration of the questionnaire 
as the test-retest reliability was the property of interest 
and not the responsiveness of the PPQ to change. This 
method is consistent with that taken during the develop­
ment of the COHQoL (Jokovic et a!., 2002). 

The feasibility of measuring a parent's perception of 
their child's oral health-related quality oflife was assessed 
by examining the number and distribution of the OK 
responses as used in parental health related quality of 
life measures (Varni et a!., 1999). The face and content 
validity were assessed by examining the wording of the 
questionnaire and the number of missing responses to 
items. Construct validity was assessed by testing asso­
ciations of the PPQ scale, subscale scores and the FIS 
with the life overall scores and the children's clinical 
data. Criterion validity was examined by comparing the 
parent's global rating of their child's oral health to sum­
mary measures of PPQ and the subscale/FIS score. 

Finally, the reliability and validity of the four ap­
proaches to the treatment of the OK data were com­
pared. 

Results 

Ninety-one children participated in the study. No parents 
refused to participate or to complete the questionnaire. 
Four participants were excluded due to excessive missing 
data. Mothers completed 62 (71.3%) of the 87 usuable 
PPQs. The OK responses adjusted analyses therefore 
included data from 87 parents. Using the exclusion 
method, data from 61 parents were analysed after exclud­
ing all those respondents who provided one or more OK 
responses. Respondents providing OK responses were 
evenly distributed among the three settings and between 
mothers and fathers. 

Overall, the mean OMFT was 1.23 with a mean 
number of decayed teeth of 0.41, a mean number of 
missing teeth due to caries of 0.06, a mean number of 
filled teeth of 0.77 and a mean number of teeth missing 
for any reason of 0.41. The mean OMFT for 12 year 
old children in the UK was 0.86 (OT=0.39, MT=0.06, 
FT=0.41) in 2000/1 (Pitts et a!., 2002). 

Sixty eight percent of children had an IOTN score of 
less than 4.64% had good gingival health and 80% did 
not have enamel opacities. From the UK National Child 
Dental Health survey 2003, 65% had an IOTN score less 
than 4.35% had no gingival inflammation and 66% did 
not have opacities (Lader et a!., 2004). 

The feasibility of using the PPQ was indicated by 
the frequency and distribution of the OK responses. In 
total, 1.7% (n=71) of responses were OK. Four questions 
accounted for over 50% of these responses, two of which 
belonged to the symptoms subscale and enquired about 
the child having food stuck in the roof of the mouth and 

having food caught in or between the teeth. The third 
question was concerned with whether their child breathed 
through the mouth (functional limitation subscale). The 
final.question that elicited high numbers of OK responses 
e.nqUlred about whether their child had been asked ques­
tIons by other children about their teeth, lips, mouth or 
jaws (social well-being subscale). 

The total score and subscales of the PPQ using the 
four different approaches to analysis of OK responses 
are summarised in Table 1. Of the subscales, the highest 
mean scores were in the symptoms domain. 

In the global ratings 20% of parents rated their child's 
oral health as fair/poor and 11 % reported levels of impact 
on life overall of a lot or very much. 

Table 2 summarises the internal consistency derived 
from the four analytical approaches. The internal con­
sistencies of the total scale derived by each method were 
acceptable, but the exclusion and item mean approach had 
sub-optimal reliability «0.60) for one subscale each. 

Most parents completed a follow up questionnaire after 
two weeks. In the OK exclusion approach, 56° ° of the 
parents reported their child's oral health to be unchanged 
and the ICC was 0.69. In the adjusted approaches, 52% 
parents could be included in the test-retest analysis with 
an ICC of 0.92-0.95. 

The construct validity assessments are summarised in 
Table 3, which describes the relationships between life 
overall rating, clinical data and the measures of PPQ for 
all four approaches. 

For the OK exclusion approach, ratings of life overall 
were related to both summary measures of PPQ, the 
emotional and social subscales and the FIS. The number 
of decayed teeth and the functional subscale of the PPQ 
were associated, but no other relationships were apparent 
between the PPQ and clinical variables. 

With the item mean approach, global ratings of life 
overall were related to all PPQ measures except the 
functional subsca1e. Significant correlations were found 
between the 'number of impacts' and the number of 
decayed teeth and the number of OMFT. 

Similarly, the mean items answered approach showed 
global ratings of life overall to be related to all PPQ 
measures except the functional subscale. With this third 
approach, significant correlations were found between 
the 'number of impacts' and the number of OMFT and 
also between the emotional subscale and the number of 
decayed teeth and number of OMFT. 

When OK responses were replaced by zero, global 
ratings of life overall were related to all PPQ measures. 
A significant correlation was found only between the 
'number of impacts' and the number of OMFT. 

Table 4 summarises the significant relationships 
in construct validity assessments using the four ap­

proaches. 
Criterion validity was examined by comparing the 

PPQ scores and the global oral health rating (Table 5). 
In the OK exclusion analysis, the 'number of impacts' 
and the FIS score were associated with the global rating. 
In the three OK-adjusted approaches to the handling of 
OKs correlation between the summary measures and 
subs~ale scores and the global oral health rating were 

found, but varied between approaches. 
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Table 1. Mean scores for the subscales of Parental-Caregiver Perceptions Questionnaire d F '1 r an ami y mpaCI Scale (FrS) 
Scores Range Exclusion Item mean Mean items answered Replacement 

mean (SD) mean (SD) mean (SD) Mean (SD) 
Total score 0-180 13.5 (12.5) 14.2 (14.5) 14.3 (14.5) 14.2 (14.5) 
Symptoms 0-24 3.9 (3.1) 4.1 (3.2) 4.1 (3.3) 4.1 (3.3) 
Functional 0-32 2.8 (3.7) 2.8 (3.4) 2.8 (3.4) 2.8 (3.4) 
Emotional 0-28 2.4 (3.3) 2.5 (3.6) 2.5 (3.6) 2.9 (4.1 ) 
Social 0-40 1.3 (2.0) 1.5 (2.7) 1.8 (3.0) 1.7 (3.0) 
FrS 0-56 2.9 (3.8) 3.3 (4.6) 2.7 (4.1) 2.7 (4.1 ) 

Table 2. Reliability of the total scale, subscales and Family Impact Scale (FrS) 

No. of items Exclusion 

Cronbach's alpha 

Total scale 45 0.86 

Symptoms subscale 6 0.68 

Functional subscale 8 0.72 

Emotional subscale 7 0.85 

Social subscale 10 0.41 

FrS 14 0.77 

Discussion 

This study aimed to assess the reliability and validity 
of the PPQ for use in the UK. Four approaches tested 
whether the treatment of DK responses affected the 
properties of this measure. 

Overall, the internal consistency of the total scale and 
test-retest reliability were acceptable, but the internal con­
sistency (as measured by Cronbach's a) varied between 
the differing methods of handling the DK responses. 
There was also variation in the values for the subscales 
with the mean items answered and replacement method 
having superior internal consistency (Table 2). These 
findings contrast with those from Canada where the 
differing methods had no effect on internal consistency 
(Jokovic et aI., 2004). 

Validity was assessed in several ways including 
looking for relationships between the PPQ scores and 
clinical data. Significant relationships were found with 
caries experience data but not with malocclusion, enamel 
opacities or gingivitis. Other studies have shown a 
tenuous link between oral health related quality of life 
measures and clinical data (Cushing et al., 1986; Locker 
and Slade, 1994). 

All adjusted approaches were associated with ac­
ceptable validity with only minor variations between 
approaches. 

The exclusion of the DK responses had a detrimen­
tal affect on both construct and criterion validity of the 
measure. The exclusion approach yielded lower values 
tor rank correlations than the other approaches. Again, 
other studies have not found differences between the 
different approaches (Jokovic et aI., 2002; 10kovic et 
al.. 2004). The difference found in our small study may 
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Item mean Mean items Replacement 
answered 

Cronbach's alpha Cronbach 's alpha Cronbach s alpha 

0.89 0.92 0.93 

0.65 0.71 0.69 

0.52 0.67 0.68 

0.83 0.85 0.85 

0.77 0.79 0.79 

0.87 0.82 0.82 

be due to the reduction in sample size or that the OK 
response plays an important contribution to the validity 
of this measure. 

Another explanation for the poorer validity with the 
OK exclusion approach may be that respondents who 
use OK responses systematically differ from those re­
spondents that don't choose them. In other research the 
use of OK responses in questionnaires was unrelated to 
gender, age or social status of the respondent (Ziller and 
Long, 1965). In this study, OK responses were evenly 
distributed across the three settings and between moth­
ers and fathers, but we were unable to establish whether 
there was a relationship between the social status of the 
participants and the use of OK responses. 

Generally, oral health-related quality of life measures 
do not include OK responses. OK responses can be 
offered for each question of the Oral Health Impact 
Profile, but are rarely used. For analysis purposes they 
are entered as missing values and if more than nine 
responses were missing or OK the questionnaire is ex­
cluded (total number of items=49) (Slade, 1997). When 
using the Oral Impacts on Daily Performance, missing 
or DK responses, are adjusted, but respondents with 
more than two missing items are excluded (Adulyanon 
and Sheiham, 1997). 

The results of the evaluation of the PPQ suggest that 
if OK responses are included but handled by adjustment, 
the reliability and validity of this measure are acceptable 
for use in the UK. As there were only minor ditferences 
between the adjusted approaches with respect to validity. 
from the perspective of reliability and validity, the replace­
ment approach may be marginally the most appropriate 
method. This method involves replacing OK responses with 
a zero value and had the highest internal consistency. 



Table 3. Relationship between life overall ratings, clinical data and Parental-Caregiver Perce ( Q . . 
P lOllS uestlOnnalre (PPQ) scores 

A) Exclusion approach 

Total PPQ No. of Symptom Functional Emotional Social sub- Family impacts Subscale subscale subscale scale impact 
r rs r r r s s s r r , 

s , 
Life overall 0.33* 0.26* 0.06 0.13 0.30* 0.30* 0.41 * 
IOTN 0.21 0.08 0.18 0.08 0.21 0.18 0.23 
Total missing teeth 0.05 0.14 0.10 0.10 0.04 0.06 0.10 
Decayed 0.11 0.01 0.23 0.32* 0.07 0.00 0.10 
DMFT 0.06 0.14 0.11 0.20 0.02 0.02 0.D3 

Total PPQ No. of Symptom Functional Emotional Social sub- Family 
(p-value) impacts Subscale subscale subscale scale impact 

(p-value) (p-value) (p-value) (p-value) (p-valuc) (p-value) 

Opacities present 0.9 0.51 0.42 0.98 0.83 0.89 0.90 
Gingivitis present 0.73 0.97 0.82 0.96 0.76 0.56 0.57 

8) Item mean approach 

Total PPQ No. of Symptom Functional Emotional Social sub- Family 
impacts Subscale subscale subscale scale impact 

r r s r r r r r s s s S , s 

Life overall 0.40** 0.30** 0.33** 0.20 0.41 ** 0.31** 0.42** 
IOTN 0.12 0.02 0.09 0.03 0.15 0.07 0.08 
Total missing teeth 0.02 0.06 0.05 0.09 0.05 0.04 0.09 
Decayed 0.08 0.21 * 0.01 0.03 0.20 0.14 0.09 
DMFT 0.15 0.28** 0.07 0.20 0.22* 0.14 0.16 

Total PPQ No. of Symptom Functional Emotional Social sub- Family 
(p-value) impacts Subscale subscalc subscale scale impact 

(p-value) (p-value) (p-value) (p-value) (p-value) (p-valuc) 

Opacities present 0.33 0.2 0.30 0.53 0.94 0.59 0.57 

Gingivitis present 0.53 0.57 0.53 0.46 0.40 0.99 0.61 

C) Mean items answered approach 

Total PPQ No. of Symptom Functional Emotional Social sub- Family 
impacts Subscale subscale subscale scale impact 

r r r r r r r 
s s s s s s s 

Life overall 0.40** 0.27* 0.34** 0.20 0.41 ** 0.36** 0.41 * 

IOTN 0.12 0.01 0.09 0.03 0.15 0.09 0.70 

Total missing teeth 0.01 0.07 0.02 0.06 0.05 0.02 0.07 

Decayed 0.08 0.17 0.02 0.15 0.22* 0.08 0.15 

DMFT 0.14 0.25* 0.08 0.03 0.22* 0.09 0.19 

Total PPQ No. of Symptom Functional Emotional Social sub- Family 

(p-value) impacts Subscale subscalc subscale scale impact 

(p-value) (p-value) (p-valuc) (p-value) (p-value) (p-value) 

Opacities present 0.25 0.11 0.22 0.31 0.86 0.51 0.40 

Gingivitis present 0.45 0.74 0.49 0.37 0.51 0.85 0.55 

Table 3. Continued m·erleaf. .. 
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Table 3. Continued ... 

Total PPQ No. of Symptom Functional Emotional Social sub-impacts Subscale subscale subscale scale 
r r r r r r 

8 s S s s s 

Life overall 0.40** 0.27* 0.34** 0.22* 0.41 * * 0.35** 
IOTN 0.11 0.01 0.09 0.02 0.15 0.07 
Total missing teeth 0.02 0.07 0.02 0.05 0.04 0.02 
Decayed 0.09 0.17 0.01 0.13 0.18 0.11 
DMFT 0.15 0.25* 0.08 0.01 0.20 0.14 

Total PPQ No. of Symptom Functional Emotional Social sub-(p-valuc) impacts Subscale subscale subscale scale 
(p-value) (p-value) (p-value) (p-valuc) (p-value) 

Opacities present 0.25 0.11 0.22 0.31 0.86 0.51 
Gingivitis present 0.45 0.74 0.49 0.37 0.51 0.85 

r =Spearman's rank correlation coefficient, *statistically significant, p<0.05, **statistically significant, p<O.O I, 8 

p-values obtained from Mann Whitney U test 

Table 4. Relationships from construct validity analyses using four analytical approaches for Parental-Caregiver 
Perceptions Questionnaire (PPQ) data 

Life overall with total PPQ 

Life overall with 'number of impacts' 

Life overall with symptoms subscale 

Life overall with emotional subscale 

Life overall with social subscale 

Life overall with functional subscale 

Life overall with Family Impact Scale 

No. of decayed teeth with functional subscale 

No. of decayed teeth with emotional subscale 

No. of decayed teeth with often /everyday 

DMFT with number of impacts 

DMFT with emotional subscale 

*statistically significant relationship, p<0.05 

Exclusion 

r 
s 

Total PPQ 0.23 

No. of impacts 0.31 * 

Symptoms subscalc 0.20 

Functional subscale 0.21 

Emotional subscale 0.02 

Social subscale 0.07 

FIS 0.27* 

Exclusion 

* 
* 

* 
* 

* 

* 

Item mean 

r 
s 

0.25* 

0.20 

0.24* 

0.26* 

0.06 

0.09 

0.27* 

*statistically significant, p<0.05, **statistically significant, p<O.OI 

Item mean Mean items Replacement 
answered 

* * * 
* * * 
* * * 
* * * 
* * * 
* * 

* * 

* * 
* 
* * * 

* 

Mean items answered Replacement 

r r 
s s 

0.24* 0.23* 

0.25* 0.25* 

0.30** 0.30** 

0.18 0.18 

0.07 0.09 

0.1 I 0.10 

0.27* 0.21 * 

Family 
impact 

r 
s 

0 ... +1** 

0.06 

0.07 

0.15 

0.19 

Family 
impact 

(p-valuc) 

OAO 

0.55 



The feasibility of using parents to supplement in­
fonnation given by children is confirmed by the low 
number of OK responses. However, an examination 
of the items that resulted in the highest number of OK 
responses demonstrates that parents are often not able 
to detect some unobservable impacts of oral conditions 
such as 'getting food stuck in the roof of the mouth'. 
The greater ability of parents to rate their child's health­
related quality of life for observable functionning is 
consistent with the findings of a systematic review (Eiser 
and Morse, 2001). The Canadian validation of PPQ had 
similar findings regarding the questions that elicited the 
highest number of OK responses (Jokovic et aI., 2004). 
The authors of the PPQ considered removing these items 
but decided against it for fear of compromising the extent 
to which all aspects of oral health related quality of life 
are comprehensively covered by the PPQ. 

The findings from this study may be of interest when 
considering the approach to the analysis of parental 
perceptions of their child's health related quality of life 
in the future. 
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Obj~ctive To assess the reliability an~ validity of the Child Perceptions Questionnaire (CPQII_14)' an oral health related quality 
of life measure for 11-14 year old chtldren, for use In the UK. Basic research design Cross-sectional questionnaire and clinical 
analytical study. Clinical setting Orthodontic and paediatric dentistry clinics at a dental hospital and one general dental practice. 
Participants Eighty-nine children between 11 and 14 years of age attending for an examination. Main outcomes measures The children 
were invited to complete the CPQII_14' global oral health and impact on life overall ratings. Clinical data on caries status, malocclusion 
and presence of dental opacities and gingivitis were collected. CPQII_14 was summarised as the total score (sum of the item codes) 
and the number of impacts reported often or every day. Results The Cronbach's alpha for the total scale was 0.87 and ranged from 
0.59 to 0.83 for the subscales indicating acceptable internal consistency. The intraclass correlation coefficient on repeated application 
of the measure was 0.83 (95% CI= 0.76-0.90) suggesting almost perfect agreement. Summary measures of CPQ correlated with 11-14 
the global oral health rating indicating acceptable criterion validity. Impact on life overall was related to all summary measures of 
CPQII_14' Number of impacts correlated with the total number of missing teeth and missing teeth due to caries. No other relationships 
between clinical and CPQII_14 data were apparent. Conclusion The CPQII_14 shows acceptable reliability, criterion and construct 
validity in relation to life overall. Relationships with clinical data were more tenuous. If this measure is to be used to compare 
the impacts of oral diseases in similar settings in the UK a large sample will be required. 

Key words: ??????????????????????????????????????????? 

Introduction 

Traditionally oral health has been measured using clinical 
data that are mouth-centred and rely on the dental 
professional's judgements. The use of clinical indicators 
alone has been criticised as these give little indication of 
subjectively perceived symptoms such as pain and 
discomfort and do not capture the impact of the oral 
cavity on the person as a whole (Locker, 1997). Measures 
of oral health-related quality of life (OHRQOL) are 
increasingly being used to supplement clinical indicators 
to explore the impact of the mouth from a patient's 

perspective. 
Little research has been carried out on the OHRQOL 

of children (Jokovic et aI., 2002; Tapsoba et aI., 2000). 
Previous research has used questionnaires designed for 
adults (Broder et aI., 2000; Cortes et al., 2002) but meas­
ures that are relevant to children and their families are 
needed (Weintraub, 1998). Consequently, the Child Oral 
Health Quality of Life (COHQoL) questionnaire was 
developed (Jokovic et al., 2002) for use as an outcome 
measure in cl inical trials and evaluation studies. It 
consists of a Parental-Caregiver Perceptions Question­
naire (P-CPQ) and Child Perceptions Questionnaires (CPQ) 
for children aged 8 to 10 years and 11 to 14 years. The 
measures are generic, designed to be used for a wide 
range of conditions including caries, malocclusions, clefts 
and other oro-facial anomalies. The method used to 

develop the COHQoL questionnaires ensured items of 
the most relevance were included (Guyatt et al., 1986). 

The CPQ for 11 to 14 year olds (CPQ11_1) is a self­
administered questionnaire composed of 37 items 
enquiring about impacts on four health domains: oral 
symptoms, functional limitations, emotional well-being and 
social well-being (peer interaction, schooling and leisure 
activities) during the previous three months. It asks 
participants to respond to each item on a 5-point Likert 
scale from 'never'=O; 'once or twice'=I; 'sometimes'=2; 
'often'=3~ 'everyday or almost everyday'=4. Summing 
the response codes for all items generates an overall CPQ 
score and scores for each domain can also be determined. 
The CPQII_14 also includes global ratings of the child's 
oral health (Atchison and Gift, 1997) and the extent to 
which the oral/oro-facial condition affects his/her life 
overall. They are worded, respectively, as follows: "Would 
you say that the health of your teeth, lips, jaws and 
mouth is ... ?" with a 5-point response format ranging 
from 'Excellent' to 'Poor' and "How much docs the 
condition of your teeth, lips, jaws or mouth affect your 
life overall?" with a response range from 'Not at all' to 

'Very much'. 
The reliability and validity of the CPQII_I-l in Canada 

were assessed in children with a variety of dental, ortho­
dontic, and oro-facial conditions. (Jokovic el al., 2(02). 
The internal consistency and test-retest reliahility of the 
scale and subscales were acceptahle. CPQ II 14 scale scores 
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Clinical status Symptoms, functional and 
psychosocial impact 

Life overall 

Figure 1. Simplified Wilson and Cleary Model applied to oral diseases a--' d' d (Lo ke 
flU lsor ers c r. et al.. 2001) 

correlated with global ratings of oral health (r = 0.23; 
p<O.05) and overall well-being (rs = 0.40; P<O.OOI) and 
the paedodontic group showed a significant correlation 
between overall scale scores and the number of decayed 
tooth surfaces (r, =0.64; p<O.OI). This method of assess­
ment of validity was based on a model of disease and 
its consequences proposed by Wilson and Cleary 
(1995). This model is linear with biological, physiological 
and clinical variables at one end and overall quality of life 
at the other. A link between them is represented by 
symptoms of disease/disorder and functional, psycho­
logical and social experiences of the individual related to 
that disease/disorder. A simple form of this model as it 
applies to oral health is shown in Figure I (Locker et aI., 
2001). 

The need to test the psychometric properties of 
instruments such as those for measuring OHRQoL in a 
new environment have been stressed (Robinson et aI., 
2003 a; Bowling, 1997). The linguistic and cultural context 
in which a measure is used can have a bearing on the 
validity, as can the intended purpose of the measure. It 
was hoped that the questionnaire could be used to 
compare impacts perceived by children with clinical infor­
mation on their oral conditions particularly with respect 
to enamel defects and dental caries. The CPQII_14 ques­
tionnaire has not been validated for use in the UK or for 
use in children with varying levels of disease. Therefore 
this study aimed to assess the reliability and validity of 
the CPQII_14 for use in the UK child population. 

Method 

As the CPQII_14 was designed for use with children with 
oral and oro-facial conditions, a consecutive sample of 
children between 11 and 14 years of age attending for an 
examination at the orthodontic and paediatric dentistry 
clinics at a teaching dental hospital and one general 
dental practice were invited to take part. These settings 
were similar to those used for the evaluation of the ques­
tionnaire in the Canadian study (Jokovic et aI., 2002). 

The individuals were approached by the clinicians 
(MS, HR and CM) and consent gained. While the study 
sample were all children visiting a dentist they ranged 
from relative health to a variety of oral conditions includ­
ing dental caries, malocclusion, gingivitis and enamel 
opacities. 

Data were collected by asking children to complete 
the CPQII_14 at the time of their visits to the clinics. The 
questionnaire contained 37 items and two global ratings 
as described previously, and invited children to take part 
in the study to assess its test-retest reliability. The 
follow-up questionnaire two weeks later asked if either 
the oral/oro-facial condition or its impact on the child's 
well-being had changed since recruitment. Data on 
ethnicity, age, gender, socio-economic status were also 
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obtained, as these variables may confound or mediate 
relationships between clinical status and OHRQOL. 

The sample size calculation was based on caries data 
from the Canadian study as caries was the most common 
clinical condition for which data were available. A 
Spearman's rank correlation coefficient of 0.64 was found 
between the number of decayed teeth and the CPQ 

. 11-14 
scores (JOkOVIC et ai., 2002) requiring a total sample of 22 
to be significant at an alpha of 0.01. A sample of 30 
children from each of the three settings (i.e. 90 in total) 
was chosen to allow for possible cultural differences 
between the UK and Canada. 

Clinical variables were collected by the calibrated 
clinicians (MS, HR, CM). Caries status was assessed by 
enumerating the number of decayed teeth (from clinical 
examination at the D3 threshold) missing or filled teeth 
due to caries (Pine et al., 1997). Malocclusion was 
categorised by using the dental health component of the 
Index of Orthodontic Treatment Need (Brook and Shaw, 
1989). The presence of dental opacities on anterior teeth 
was recorded as present or absent. 

The project was approved by the South Sheffield 
Research Ethical Committee. Written consent was 
obtained from the parents of all participants 

Data analysis 

Where children had failed to indicate a score for a item, 
such missing values were dealt with in two ways: those 
participants who failed to complete more than one­
seventh of the questions were excluded from the analy­
sis. A similar threshold for excluding missing values has 
been adopted in other oral health-related quality of life 
research (Slade, 1997a). Missing CPQII_14 values from the 
remaining participants were replaced with the sample mean 
score for that item. No analytical strategy to deal with 
missing values is described in the Canadian study. 

The total CPQII_14 score for each participant was 
calculated by summing the item codes. A second 
summary measure for each participant, the number of 
impacts, recorded the number of impacts reported 'often' 
or 'everyday or almost everyday'. Subscale scores were 
calculated by summing the codes for questions within 
the four health domains 

Internal consistency was assessed by means of 
Cronbach's alpha and test-retest reliability by means of 
intraclass correlation coefficient (ICC). The latter was 
based on data from children who participated in the 
follow-up study and who did not report that their oral 
health and/or it's impact on their life overall had changed 
between the two administrations of the questionnaire. 

Construct val idity was assessed by testing associa-
tions of the CPQ scale and the subscale scores with 11-1-1 
the life overall scores and the clinical data. 

Criterion validity was examined by comparing the 

global rating of oral health to CPQII_I.r 



Table 1. Caries experience of the sample (n=89) 

Mean 

Total number of missing teeth 0.41 
Missing teeth due to caries 0.08 
Filled teeth 0.78 
Decayed teeth 0.39 
Decayed, missing and filled teeth 1.25 

Table 2. Mean scores for individual 
subscales of CPQll_14 

Subscale scores Mean SD 

Symptoms 5.35 3.16 
Functional 5.42 3.75 
Emotional 4.22 4.45 
Social 3.08 3.09 

Table 3. Reliability of the total scale and subscales 

SD 

0.97 
0.41 
2.12 
1.20 
2.75 

No. of items Cronbach's alpha 

Total scale 
Symptoms subscale 
Functional subscale 
Emotional subscale 
Social sub scale 

37 
6 
9 
9 

13 

Results 

0.87 
0.63 
0.59 
0.83 
0.65 

Ninety-one children aged II to 14 years were invited to 
participate in the study, no children refused or were unable 
to complete the questionnaire due to literacy problems. 
We report data from 89 children, as two were excluded 
due to excessive missing data. 

The resultant sample comprised 29 children attending 
a paediatric dentistry clinic, 30 attending an orthodontic 
clinic and 30 attending a general dental practice. The 
mean age of participants was 12.4 years. There were 47 
females. Eighty-three children were White British. Post­
codes of the participants were used to gain an Index of 
Multiple Deprivation 2000 (lMD) score as a measure of 
socio-economic status; data were available for 74 partici­
pants. The sample was made up of children from areas in 
Sheffield with varying levels of deprivation. 

The mean number of decayed, missing and filled teeth 

was 1.25 (SO 2.75) with a mean total number of missin!! 
t~eth for any reason of 0.41 (SO 0.97) (see Table I). 
Fifteen percent of the sample had untreated decay present 
with 35% having a DMFT score of greater than zero. 

Sixty-nine percent of children had an lOT;\; score of 
less than four. Sixty-four percent of children had !load 
gingival health and 20% had enamel defects. ~ 

The questionnaire appeared to be of a suitable read­
ability for children of this age to enquire about aspects 
of OHRQoL, and to cover a comprehensive range of oral 
impacts. The number of missing values were low with a 

mean of 0.21 per child. The final item about the frequency 
with which participants had been asked questions about 
their teeth, lips, jaws or mouth by other children had a 
considerable number of missing responses (n =9). This 
high number of missing responses for the final item may 
be a symptom of the format of the questionnaire. 

The mean total CPQII_14 score was 18.07 (SO 11.59). 
It ranged from three to 53. No floor or ceiling effects were 
seen for the total score. A mean number of impacts 
experienced 'often' or 'everyday or almost everyday' was 
1.56 (SO 1.92). Table 2 shows the mean score for the 
individual subscales. 

One-fifth of the children said the health of their teeth, 
lips and mouth (global oral health rating) was 'fair' or 
'poor' in the prior three months. The condition of their 
teeth, lips, jaws or mouth reportedly affected 11.2~ of the 
children's lives 'a lot' or 'very much' (life overall rating). 

The Cronbach's alpha for the total scale was 0.87 and 
ranged from 0.59 to 0.83 for the subscales, indicating 
substantial to excellent internal consistency (Table 3). 
Seventy-nine percent of participants (n=70) indicated 
willingness to complete a second questionnaire two weeks 
later, 84% of whom complied (n=59). From the second 
questionnaires 73% (n= 43) reported the condition of 
their mouth was unchanged and thus were analysed for 
test-retest reliability. The intraclass correlation coefficient 
on repeated application of the measure was 0.83 (95% Cl= 
0.76--0.90) suggesting almost perfect agreement (Landis 
and Koch, 1977). 

Table 4 summarises the relationships between the 
clinical data, summary measures of CPQIl_14 and the life 
overall scores. Ratings of life overall were related to all 
summary measures of CPQIl_14 (total CPQIl_14 score, 
number of impacts and the subscale scores). The number 
of children with impacts 'often' or 'everyday' correlated 

Table 4. Relationship between life overall ratings, clinical data and CPQll_14 scores 

Total CPQIl_J4 No. often Symptom Functional Emotional Social 
or everyday subscale subscale suhscale subscale 

Spearman's rank correlation coefficient 
Life overall 0.40* 0.29* 0.28* 0.28* 0.29* 0.35* 
IOTN 0.14 0.12 0.13 0.13 0.11 0.11 
No. missing teeth 0.07 0.23* -0.03 0.12 0.13 0.10 
Missing due to caries 0.05 0.21 * 0.08 0.11 0.11 0.01 
Filled 0.09 0.10 -0.01 0.16 0.11 0.06 
Decayed 0.10 0.17 0.09 0.11 0.08 0.11 
DMFT 0.09 0.05 0.03 0.11 0.06 0.09 

p-values (Mann Whitney U test) 
Opacity present 0.11 0.05 0.19 0.02* 0.53 0.1.t 

Gingivitis 0.54 0.-1-7 0.72 0.31 0.82 0.99 

. p<0.05 

000 



Table 5. Rank correlations between CPQ 11-14 
scores and global measure of oral health 

r 
.< 

Total CPQ 0.28* 
Total no. often or everyday 0.34* 
Symptoms subscale 0.37* 
Functional subscale 0.22* 
Emotional subscale 0.18 
Social subscale 0.19 

(* p<0.05) 

with the total number of missing teeth and missing teeth 
due to caries. No relationships were apparent between 
IOTN scores or the presence of gingivitis and CPQ 11-14. 
Scores of the functional subscale of CPQII.14 were related 
to the presence of opacities (Table 4). 

Summary measures of CPQII_14 correlated with the 
global oral health rating indicating acceptable criterion 
validity (Table 5). 

Discussion 

This study aimed to assess the reliability and validity of 
CPQII_14 for use in the UK. Overall, these data suggest 
the CPQII_14 has acceptable reliability with the internal 
consistency and test-retest reliability. Correlation coeffi­
cients, Cronbach's alphas and ICCs found in this study 
are equivalent to the results from Canada. Overall the 
criterion validity of the summary measures of CPQII_14 
was acceptable although the correlations between the 
emotional and the social subscale were not statistically 
significant. Construct validity was acceptable in relation 
to personal assessment of life overall but sporadic and 
inconsistent for measures of clinical status. 

Other studies have shown a tenuous link between 
patient-based measures and clinical indicators (Cushing 
et al., 1986; Locker and Slade, 1994). Three principle 
explanations may account for the weak relationships 
between CPQII_14 and clinical data; there were low 
disease levels in the sample, the conditions under inves­
tigation may have caused immeasurably low levels of 
impact or that the impacts were mediated by a variety of 
factors such as culture and deprivation. 

Cushing et al. (1986) found that DMFf data were not 
well correlated with measures of impact of dental disease 
as experienced by individuals. A review of validation 
studies of OHRQoL measures found only three studies 
using caries data (Jokovic et al., 2002; Robinson et aI., 

2003; Slade, 1997b). Despite the setting for the evaluation 
being similar to that in the Canadian study only fifteen 
percent of children in this sample had untreated caries 
compared to 53%. Mean DMFf levels were similarly lower 
therefore the degree of impact at these levels of disease 
on children may be too low for the CPQII_14 to detect. 
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