
i 

The impact of parent-child relationships on dental caries, gingivitis and oral health-

related quality of life of children 

Santosh Kumar Tadakamadla 

BDS, MDS 

School of Dentistry and Oral Health 

Menzies Health Institute Queensland 

Griffith University 

Submitted in fulfillment of the requirements for the degree of    

Doctor of Philosophy 

March 2017 



ii 

STATEMENT OF ORIGINALITY 

This work has not previously been submitted for a degree or diploma in any University. 

To the best of my knowledge and belief, the thesis contains no material previously 

published or written by another person except where due reference is made in the thesis 

itself. 

Santosh Kumar Tadakamadla 

March 2017  



iii 
 

ACKNOWLEDGEMENTS 

This doctoral thesis was carried out under the primary supervision of Prof 

Newell Johnson with the assistance of Prof Jeroen Kroon, Prof Melanie Zimmer-

Gembeck, and Prof Ratilal Lalloo as associate supervisors. I acknowledge their co-

operation, time and contributions which have helped in bringing this work in the current 

form. I am thankful to them for their constant motivation and encouragement when I 

needed. I am grateful to each one of them for helping me to hone my skills in scientific 

writing and critical thinking.  

Particularly, I am indebted to Prof Newell Johnson for agreeing to supervise me 

when my past primary supervisor had to cease that role due to unavoidable 

circumstances. I wish to thank Prof Ratilal Lalloo for being supportive during the 

stressful phase of thesis completion and searching for work. I would like to use this 

opportunity to thank Prof Melanie Zimmer-Gembeck for her guidance on statistical 

analysis and always being available despite her busy schedule. I would also like to 

acknowledge the contribution of Dr. Susan Rowe and thank her for statistical support.     

I would like to thank Prof Suhas Kulkarni for facilitating in gaining permissions 

and ethics approval from Panineeya Institute of Dental Sciences & Research Centre, 

Hyderabad. I am also grateful to the Principal, Dr. Karunakar for his support. Special 

thanks to Dr. Padma Reddy of the Public health dentistry department for his constant 

support and helping me in the process of acquiring oral hygiene kits from Colgate 

through Indian Dental Association, Hyderabad branch. 

I am indebted to District education officer, Mr. Rajeshwar Rao for granting 

permission to conduct his study in the schools of Medak District. This study would not 

be possible without the co-operation of the heads and children of the participating 



iv 
 

schools. I especially appreciate the parents as all of them who were approached have 

agreed to participate and they were kind enough to complete the extensive time taking 

questionnaires. Although words cannot merely explain my gratefulness, I am very 

thankful to my lovely wife, Jyothi who has efficiently handled me, home and also her 

Ph.D. and has been my constant support system both personally and professionally. 

Thank you my lovely children Anika and Ahaan for sacrificing many weekends so I 

could remain focused on my work. I would not have been able to complete this thesis 

without their support and understanding.  

I will be failing in my duties if I do not express my gratitude to my parents for 

their sacrifices, support, love and prayers without which I would not have been what I 

am today.  

I am very grateful to Griffith University for scholarships and support. Lastly, I 

would like to acknowledge and thank my examiners for the time and effort they have 

dedicated to reading this thesis and for providing me with valuable feedback to improve 

my work as a researcher. 

 

   

 

 

 



v 
 

ABSTRACT 

Oral conditions affect 3.9 billion people worldwide with dental caries and 

periodontal diseases being among the ten most prevalent conditions. Untreated caries in 

permanent and deciduous dentitions are reported among approximately 35% and 9% of 

the world population respectively (Kassebaum et al. 2015). The importance of various 

social, environmental and behavioural factors on oral health and diseases have been 

confirmed by past research (Petersen et al. 2005). In children, a wide range of family 

characteristics also play a major role in shaping their oral health (Fisher-Owens et al. 

2007).  However, most of the past and current research on children’s oral health has 

focussed on social-behavioural and environmental factors, whereas the family 

circumstances with the most potential to have the most proximal impacts on children 

have not been adequately addressed. In particular, there has been scarce research on the 

influence of parenting practices on oral health outcomes, despite the fact that these 

practices have been found to significantly affect other health-related behaviours in 

children, such as physical activity and dietary practices (Savage et al. 2007). Moreover, 

oral health-related practices may serve as a mediator linking parenting practices to 

children's oral health outcomes, but this has never been investigated. In order to 

understand the role of parenting on oral health practices and outcomes, this thesis 

explored the impact of parenting practices on dental caries, gingivitis and oral health-

related quality of life (OHRQoL) within a comprehensive model of several individual 

and family-related variables.  

After presenting background material in the form of two published literature 

reviews, the primary empirical study findings are presented in this thesis. These 

findings are reported in five papers: two published papers that evaluated the 

psychometric properties of the translation of OHRQoL instruments used in this study 
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and also presents the methodology and results involving the evaluation of the factor 

structure of parenting practices questionnaire, three empirical studies addressing the 

primary study hypotheses. 

The participants were 1539 representative school children of Medak district in 

the Telangana State of India. Participants were selected using a multi-stage random 

sampling procedure. A single examiner assessed all the children for dental caries, 

gingival bleeding, oral hygiene status, fluorosis, and malocclusion which were recorded 

on a clinical examination sheet (Appendix C). Children also completed a questionnaire 

(Appendix D) on their oral health-related practices and OHRQoL, and parents 

completed a questionnaire (Appendix E) to report their socioeconomic status (SES), 

family structure, the number of children in the family, their own oral health-related 

practices and general parenting practices.  

Parenting practices included power assertion (involves coercive practices like 

spanking and yelling when the child misbehaves) and positive parenting (comprises 

warmth, good personal relationship, possessiveness along with disciplinary control 

towards the child). Power assertion had an adverse effect on children’s oral health-

related behaviour and oral hygiene status with poorer levels of oral health-related 

practices and oral hygiene status being observed in children of those parents who 

reported greater levels of power assertion parenting. Power assertion by parents also had 

an indirect effect on the clinical indices, dental caries experience, and gingival bleeding, 

being mediated through unidentified oral health-related practices. Parents' own oral 

health-related practices had a significant association with children’s practices. 

Moreover, parents who reported a higher SES had children with better oral health-

related practices, better oral hygiene status, fewer dental caries experiences and less 
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gingival bleeding. In the model of OHRQoL, positive parenting had a positive effect, 

and power assertion had a negative effect on children's quality of life.  

In summary, parenting practices had both direct and indirect (possibly via oral 

health-related practices) associations with oral health outcomes in children. It was 

observed that power assertion parenting had a negative effect on all measured child oral 

health outcomes, but SES and parent’s oral health-related practices also were associated 

with children’s oral health-related behaviour. Positive parenting practices also played a 

role in promoting better OHRQoL in children.  

This thesis adds new knowledge to the current literature on the parent-related 

predictors of children's oral health and disease. The results also offer new avenues for 

health promotion using a common risk factor approach to improving parenting practices 

which would eventually improve the clinical oral outcomes.  
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Chapter 1: Introduction 

This chapter provides an overview of what is known about the impact of 

parenting practices on children’s oral health behavior, oral health status and Oral 

Health-Related Quality of Life (OHRQoL). This overview also reveals the existing gaps 

in the literature and presents the need, objectives of the study and the structure of this 

thesis.  

1.1 Background  

Severe periodontitis, and dental caries in both permanent and deciduous 

dentitions, are among the ten most prevalent chronic diseases in the world. Globally, 3.9 

billion people are living with oral diseases (Marcenes et al. 2013). These diseases also 

affect general health by causing considerable pain and suffering, and can change what 

people eat, their speech and their quality of life and well-being (Sheiham 2005). They 

affect various aspects of life including function, appearance, interpersonal relationships, 

schooling and even career opportunities (Gift and Redford 1992). However, in children, 

the impact of oral diseases is particularly important as they affect both themselves and 

their parents or caregivers (Do and Spencer 2007).  

Oral health in children is multifactorial as with most chronic diseases (Petersen 

2005). That is, children's oral health is determined by biological factors, the social and 

physical environment, health behaviours and availability of health care (Fisher-Owens 

et al. 2007). Also, the behavioural patterns that influence oral health outcomes have 

their roots in a complex chain of environmental events, socioeconomic determinants, 

society, and culture. In children, parents play a very important role as their impact can 

occur in two ways. First, they create environments for children that may foster the 

development of healthy behaviours (Astrom 1998; Levin and Currie 2010; Scaglioni et 

al. 2008) and, second, they serve as role models for children (Poutanen et al. 2006). 
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Research from both observational and interventional studies indicates that children of 

parents who establish rules and expectations and are supportive of children’s needs have 

children who develop more positive health behaviors (Brukiene and Aleksejuniene 

2012; Reicks et al. 2015) including oral hygiene behavior (Brukiene and Aleksejuniene 

2012). Parents' behavioral rules and expectations and support offered by 

parents/caregivers could also be influenced by the quality of family relationships 

(Duijster et al. 2014b):   Those children whose parents are not supportive tend to exhibit 

poor oral health-related behavior, while parental support contributes in developing 

positive behavior (Astrom 1998). Poor oral health-related behavior predisposes to dental 

caries and gingival diseases (Loe 2000) in children.  

In addition, poor parenting practices can have a direct effect on children's 

physical health, just as they can on children's mental health (Zimmer-Gembeck & 

Skinner, 2016). This is evident from both epidemiological and experimental studies. 

Longitudinal studies have found that the risk of chronic mental and physical health 

problems is increased in those experiencing early, and highly adverse life stresses. 

Although there may be many mechanisms involved (Gunnar and Quevedo 2007; 

Skinner and Zimmer-Gembeck 2016; Thayer et al. 2012), evidence suggests that there 

are likely to be physiological processes that play a role. For example, some mechanisms 

involved have been shown to relate to how such stress can impact an offspring's 

hypothalamus-pituitary-adrenal axis stress response system and lead to epigenetic 

alterations (Bick et al. 2012). Animal studies have found that a lack of maternal 

affection is associated with increased reactivity in the hypothalamic-pituitary axis, 

causing raised glucocorticoid levels, which increase susceptibility to a range of illnesses 

and health problems (Gunnar and Hostinar 2015; Stewart-Brown et al. 2005). This also 

might apply to common oral diseases. Studies on the effect of stress coping ability on 

oral health outcomes have confirmed that those individuals who are unable to cope have 
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poorer oral health-related behaviour (Elyasi et al. 2015), more caries experience 

(Wennstrom et al. 2013) and lower subjective perception of quality of life (Rodd et al. 

2012).  

Another oral health outcome that is at the forefront of public health policies is 

OHRQoL owing to the importance of children’s oral health to their overall health and 

well-being, and the impact that poor oral health can have on children’s Quality of Life 

(QoL) (Sischo and Broder 2011). It has been proposed that OHRQoL can be useful in 

measuring the impact of oral health disparities on overall health and QoL (Sischo and 

Broder 2011). OHRQoL in children is influenced by factors that range from individual 

to environmental level characteristics (Sischo and Broder 2011). These factors include 

those related to family environment such as socioeconomic status (SES), family 

structure, house crowding and number of siblings (Kumar et al. 2014). A longitudinal 

study by Sanders and Spencer (2005) found that supportive parenting practices during 

childhood predispose children to better OHRQoL in adulthood. They have proposed 

that psychosocial factors mediate the relationship between childhood circumstances and 

oral health in adulthood. This is supported by studies in children that have found an 

association between psychosocial factors and OHRQoL (Foster Page et al. 2013; 

Gururatana et al. 2014).  

 Most past research on the determinants of oral health outcomes in children has 

concentrated on demographics or the physical environment, on factors such as 

socioeconomic status and usage of health care, and on behavioral factors, but not on 

perhaps the most proximal factor, the parent- or caregiver-child relationship. Such 

social relationships influence the conduct of health behaviors carried out by children 

(Park and Walton-Moss 2012). Thus, it can be hypothesised that parenting practices 

could affect oral health and OHRQoL through oral health-related behavior in children. 

Although poor oral health behaviors, oral health, and OHRQoL have been attributed to 
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poor quality parent-child relationships, the pathways of association between the parent-

child relationship and oral health outcomes are not well understood. Ascertaining and 

understanding these associations would aid in building a more comprehensive model of 

individual and familial predictors of children’s oral health and OHRQoL. There are 

studies that have focussed on the influence of parenting practices on eating habits and 

physical exercise, but there are very few and, as far as this author is aware, none from 

developing countries,  to evaluate the effect of parenting practices on oral health 

outcomes in children within a broader framework including both individual and family 

level variables. A clear knowledge of the influence of these factors on oral health 

outcomes will help policy makers in allocating resources in an effective manner to 

improve the overall well-being of children. The findings of this study will help build 

knowledge in an area of research that needs greater clarity. The study will also provide 

directions for future work to address new research questions generated from this study.  

1.2 Aim, Hypothesis and Objectives  

1.2.1 Aim of study 

The aim of this thesis was to evaluate the effect of parenting/caregiver practices, 

within a framework including several contextual and behavioral attributes, on dental 

caries, gingivitis, and OHRQoL of children within the family unit.  

1.2.2 Hypothesis 

The hypothesis was that positive parenting practices (and fewer negative 

parenting practices) would predict better oral health-related behavior. Moreover, oral 

health-related behaviour would be a mediator providing a bridge from parenting 

practices to levels of disease for lifetime dental caries experience, for current levels of 

gingivitis, and for current perceptions of OHRQoL.   
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1.2.3 Specific objectives  

1. To evaluate the psychometric properties of the questionnaires used in this study 

which include the Child Perception Questionnaire (Jokovic et al. 2002), Parental-

Caregiver Perception Questionnaire (Jokovic et al. 2003), Family Impact Scale 

(Locker et al. 2002), Parent-Child Relationship Questionnaire (Furman and 

Giberson 1995) and Parental.   

2. To evaluate the direct and indirect effects of parenting practices and parent’s own 

oral health-related behaviour on dental caries experience in Indian school children 

3. To assess the impact of parenting practices and family demographics on gingival 

bleeding in the same cohort of Indian children 

4. To evaluate the effects of parenting practices on OHRQoL in children, with a focus 

on both the direct and the indirect effects via intervening variables, such as oral-

health related behaviour 
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1.2.4 Description of measures used and rationale for selecting these specific 

measures  

1.2.4.1 Oral health-related quality of life questionnaires   

An age-specific instrument, the child perception questionnaire for 11-14-year-

old children (CPQ 11-14), was used to evaluate OHRQoL in children (Jokovic et al. 

2002). This instrument was chosen because it has distinct advantages over other 

OHRQoL instruments. For example, Child Oral Impacts on Daily Performances has 

been found to be valid in 11- to 12-year-old children, but it has been developed as an 

interviewer-administered instrument (Gherunpong et al. 2004a). Also, some ceiling 

effects have been observed in the Social Functioning and School subscales of the Child 

Oral Health Impact Profile instrument (Broder and Wilson-Genderson 2007). In 

addition, CPQ11-14 has complementary questionnaires, the Parental-Caregiver Perception 

Questionnaire (P-CPQ) and Family Impact Scale (FIS). P-CPQ and FIS are helpful in 

evaluating the parental perception of the implications of a child’s oral condition on 

his/her QoL and on the family respectively (Jokovic et al. 2003; Locker et al. 2002). 

Parent versions of OHRQoL were also used, as they can serve as a backup if the 

translated version of CPQ11-14 does not exhibit acceptable validity and reliability. 

Further details on the construct and dimensions of CPQ11-14, P-CPQ and FIS are 

presented in Chapters 2.1 and 2.2. Items of the measure, CPQ11-14 can be viewed in 

Appendix D (Page 283). Items of P-CPQ and FIS are presented in Appendix E (Pages 

292-295) 

Few dimensions of parenting practices like positive involvement 

encouragement, problem-solving, interpersonal atmosphere and coercion have been 

found to be associated with dental caries experience (de Jong-Lenters et al. 2014). 

Therefore, a parent-child relationship (also referred to as parenting practices in this 
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thesis) questionnaire which measures various dimensions of parenting was sought. In 

addition, parenting style was also assessed as literature indicates that style of parenting 

could influence health-related practices. However, the parent-child relationship is the 

most important factor in determining parenting styles (Xu 2007).  

1.2.4.2 Parent-child relationship 

There are several self-administered questionnaires available to assess parent-child 

relationships. A renowned textbook on family measurement techniques (Touliatos et al. 

2001) and a systematic review of family relationship measures (Duijster et al. 2013) 

were reviewed to identify an appropriate questionnaire. The short form of Parent-Child 

Relationship Questionnaire (PCRQ) (Furman and Giberson 1995) was found to be 

appropriate as this is the only instrument that measures qualities found in the parent-

child relationship in several specific dimensions (Pritchett et al. 2011). There are a few 

other questionnaires available that evaluate paricular dimensions of the parent-child 

relationship. However, these were deemed unsuitable for the following reasons:  

- Parent-child relationship inventory. This has been found to exhibit good validity. 

However, it deals with only two dimensions, i.e., conflict resolution and 

acceptance (Lange et al. 2002).  

- Parent-child interaction-revised questionnaire. This has also been found to have 

acceptable psychometric properties but is an extensive instrument with 78 items 

and is used to assess parent’s attitudes towards parenting and their children 

(Coffman et al. 2006).  

- EMBU – adolescent questionnaire.This measures an adolescent’s perception of 

parent’s warmth, rejection, overprotection, favouritism and consists of 56 items. 

This was developed in a Dutch population and pays particular attention to 

‘favouritism’ to evaluate the child’s perception of parent’s favouritism to a 

sibling (Gerlsma et al. 1991).   
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- Parent-child closeness questionnaire. This measures adolescent’s perception of

parent-child relationship quality, comprises only nine items, and does not allow

assessment of specific dimensions of the parent-child relationship. It was

designed for children from divorced households (Buchanan et al. 1991).

- Parent-child intimacy and closeness questionnaire. This comprises nine items

and only measures adolescent’s perception of intimacy with the nature of the

parent’s approach to supervision (Giordano et al. 1993).

- The parental attachment questionnaire. This consists of 55 items that measure

adolescent’s current attachment (including quality of attachment, parental

fostering of autonomy, and emotional support from parents) with a parent but

not other dimensions of the parent-child relationship (Kenny 1987).

- Parental nurturance scale. This consists of 24 items to evaluate adolescent’s

perception of nurturing behaviours. These items do not measure the components

of the parent-child relationship which were of interest (Buri 1989).

- Parental supportive behaviours questionnaire. This is a concise instrument

consisting of nine items to measure a child’s perception of emotional support

from parents. This questionnaire was constructed to identify aspects of parental

support that affect self-esteem (Felson and Zielinski 1989).

The short form of PCRQ is available in two parallel versions: for parents and 

children. The parent version was used to reduce the response burden on children in this 

thesis. The short form of PCRQ consists of 40 items under five dimensions or subscales;   

warmth, personal relationship, disciplinary warmth, possessiveness, and power 

assertion. The dimension, warmth represents affection between the parent and the child 

and also admiration for each other. Personal relationship measures similarity, intimacy, 

nurturance, and companionship between parent and child. It also measures prosocial 

behaviour towards each other. Disciplinary warmth relates to praising children, the 
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parent providing a rationale for rules and punishment, and involving children in 

decision making. Possessiveness comprises items relating to protectiveness and 

possessiveness towards the child. Power assertion evaluates the dominance, and 

physical and verbal punishment exerted by a parent over the child. It also records 

parent’s practice in depriving child’s privileges, inducing guilt in the child and 

quarrelling with the child.            

Items of PCRQ are presented in Appendix E (Page 296). The PCRQ has been found 

to exhibit good convergent validity by its subscales correlating significantly with other 

measures of parenting. It also had good reliability with Cronbach’s alphas for the 

subscales ranging from 0.68 to 0.81 (Furman and Giberson 1995)(Xu 2007).  

1.2.4.3 Parenting Styles 

Based on the warmth and control dimensions of parent-child interaction, 

Baumrind has classified parenting styles as Authoritative, Authoritarian and Permissive.  

An authoritative parenting style is characterised by high levels of warmth and control 

and is associated with best developmental outcomes. Authoritarian (characterised by 

high control and low warmth) is associated with a lack of social competence and self-

esteem, aggressiveness, and poor academic achievement. Lastly, Permissive parenting 

(characterised by high warmth and low control) is associated with impulsive, aggressive 

behaviour, and problems of substance use. This typology has been widely used in 

literature. Therefore, assessing parenting style using this method would facilitate 

comparison of findings with the existing literature. However, only two questionnaires 

were found which could be completed by parents and which measure the three 

constructs of parenting style as proposed by Baumrind (Baumrind 1991). These are the 

Parental Authority Questionnaire-Revised (PAQ-R) and Parenting Styles and 

Dimensions Questionnaire (PSDQ). While both measure the global parenting styles 

based on Baumrind’s typology, PSDQ categorises parenting styles rather than providing 
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information about specific levels of parenting practices. PAQ-R allows measurement of 

the levels of each type of parenting style. PAQ-R consists of 10 items in each of 

Authoritarian, Authoritative and Permissive parenting scales (Appendix E, Page 302). 

Each item is scored on a five point Likert scale ranging from ‘strongly agree’ to 

‘strongly disagree’ and this instrument has been found to have good psychometric 

properties (Reitman et al. 2002). After reviewing the literature, several self-

administered parenting style questionnaires were found but were considered unsuitable 

as they did not use Baumrind typology.  
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1.3 Thesis Structure 

This thesis consists of six chapters; a general introduction (Chapter 1), four 

results chapters (Chapters 2 to 5) and a final discussion chapter (Chapter 6). Chapter 2 

includes two published papers that evaluated the psychometric properties of the 

translation of OHRQoL instruments used in this study and also presents the 

methodology and results involving the evaluation of the factor structure of parenting 

practices questionnaire. Chapters 3 and 5 comprise published systematic reviews 

presenting the relevant background material. These two chapters also present the results 

corresponding to objectives 2, and 4, in the form of published papers. Chapter 4 

corresponds to the third objective of this thesis which is presented as a published paper; 

it also includes a literature review of the parent-related predictors of gingivitis in 

children. The concluding Chapter includes a general discussion of study methods and 

findings, implications of the research, and conclusions. Overall, this thesis includes 

seven articles formatted to meet the requirements of the peer-reviewed academic 

journals in which they have been published or are under review. As most of the content 

in this thesis is in the form of journal articles, there might be some repetition about the 

description of the study population and methods in results chapters. To ensure 

coherence of the thesis, all journal articles are presented in identical format with tables 

and figures included within the text.  

A single standard format of referencing (Author, year) has been used throughout 

the thesis and to avoid their duplication, references are provided at the end of the thesis.  

This thesis was prepared in accordance with Griffith University policies 

(griffith.edu.au/hdr/thesis preparation).  

https://www.griffith.edu.au/higher-degrees-research/current-research-students/thesis/preparation/formatting
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1.4 Overview of research objectives and corresponding papers 

Figure 1.1: Objectives of the thesis, published or accepted papers incorporated in the 

chapters   
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Chapter 2: Psychometric properties of oral health related quality of life 

and parenting measures used in the study 

This chapter presents the three measures of OHRQoL used in this study, all of which 

underwent cross-cultural adaptation: 

1. Child Perception Questionnaire for 11- to 14-year-old children (CPQ11-14) administered to

children;

2. Parent-Caregiver Perception Questionnaire (P-CPQ) administered to parents; and

3. Family Impact Scale (FIS) administered to parents.

Paper 1 (chapter 2.1) presents the psychometric properties of CPQ11-14 while paper 2 

(chapter 2.2) describes the psychometric properties of the parent versions of OHRQoL, i.e., 

P-CPQ and FIS. These three measures aided in exploring the influence of parent-child

relationship and other family-related variables on OHRQoL. 

In addition, to evaluate the parent-child relationship and parenting style, a short form of 

Parent-Child Relationship Questionnaire (PCRQ) (Furman and Giberson 1995) and Parental 

Authority Questionnaire- Revised (PAQ-R) respectively were administered to parents. 

Parent-child relationship and parenting styles are the most important explanatory variables of 

this study. PCRQ and PAQ-R were translated and tested for validity. The methods and results 

on the validity and reliability of PCRQ and PAQ-R are presented after papers 1 and 2 under 

chapters 2.3 and 2.4 respectively with the intention to submit these findings as a journal 

article for publication at a later stage.     
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Paper 1 (Chapter 2.1) 

This section includes a co-authored paper. The bibliographic details of the paper, 

including all authors, are: 

Kumar S, Kroon J, Lalloo R, Johnson NW. Psychometric Properties of Translation of the 

Child Perception Questionnaire (CPQ11-14) in Telugu Speaking Indian Children. PLoS One. 

2016 Mar 1;11(3):e0149181.  

My contribution to the paper involved the conception and designing of the study, data 

collection, statistical analysis and drafting the article.   

The journal in which this article has been published is an open access peer-reviewed 

journal with an international readership. The Impact Factor (2015) for this journal is 3.54. 

Permission has been provided by the publisher, Public Library of Science, under their 

Creative Commons Attribution License which states that “Authors retain ownership of the 

copyright for their content”. 

Santosh Kumar Tadakamadla (Date) 09 March 2017 

Corresponding author: Santosh Kumar Tadakamadla   (Date) 09 March 2017 

Supervisor: Prof Newell Johnson (Date) 08 March 2017 
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2.1 Psychometric properties of translation of the Child Perception Questionnaire 

(CPQ11-14) in Telugu speaking Indian children 

Santhosh Kumar, Jeroen Kroon, Ratilal Lalloo, Newell W Johnson 

2.1.1 Abstract   

Oral health related quality of life research among children in India is still nascent and 

no measures have been validated to date. Although, CPQ11-14 has been previously used in 

studies from the Indian sub-continent, the instrument has never been tested for cross-cultural 

adaptability. This study aimed to assess the validity and reliability of CPQ11-14 in Telugu 

speaking Indian school children. Primary school children of Medak district, Telangana State, 

India, were recruited by a multi-stage probability sampling method. The translated 

questionnaire was initially pilot tested on a small subset of children (n=40). Children with 

informed consent from parents (N=1342) were then provided with questionnaires containing 

the Telugu translation of CPQ11-14, followed by a clinical examination conducted by a single 

examiner, using Basic WHO survey methods for dental caries, malocclusion, and Dean’s 

Fluorosis index. Children (n=161) in randomly chosen schools were re-administered the same 

questionnaire after a two-week interval to test reliability of CPQ11-14 on repeated 

administrations. Internal consistency and test-retest reliability as determined by Cronbach’s 

alpha and Intra-class correlation coefficient for overall CPQ11-14 scale were 0.925 and 0.923 

respectively. CPQ11-14 discriminated between the categories of fluorosis and malocclusion 

while its discriminant validity with respect to dental caries was limited. CPQ11-14 also 

demonstrated good construct validity with both overall CPQ11-14 and its subscales having 

significant positive correlation with global ratings of oral health and overall well-being, even 

after adjusting for confounding variables. CPQ11-14 had a correlation of 0.405 with self-

evaluated oral health and 0.407 with self-evaluated impact of oral health on overall well-

being. In conclusion, Telugu translation of CPQ11-14 demonstrated good internal consistency 



16 
 

and excellent reliability on repeated administrations after two weeks. It also exhibited good 

discriminant and construct validity.  

2.1.2 Introduction  

Quality of Life (QoL) has been defined by the World Health Organization (WHO) as 

“an individual’s perception of their position in life in the context of the culture and value 

systems in which they live and in relation to their goals, expectations, standards and 

concerns” (World Health Organization, 1995)   . These concepts apply to Health Related 

Quality of Life (HRQoL) including Oral Health Related Quality of Life (OHRQoL). 

OHRQoL is integral to general health and well-being (Sischo and Broder 2011) and 

comprises several dimensions including absence of impairment, appropriate physical, 

emotional and social functioning (Gift and Atchison 1995). It is a holistic concept which does 

not rely solely on traditional clinical variables (Shearer et al. 2011a; Tuchtenhagen et al. 

2015), which complements clinical indicators by determining the subjective functional and 

psycho-social impacts of oral disease on overall well-being (Shearer et al. 2011a). This has 

led to an increase in research in recent decades (de Paula et al. 2013) and although most 

papers report on studies conducted in adult populations, OHRQoL assessment in children has 

gained momentum very recently (Kumar et al. 2014), which could be attributed to the 

introduction of measures for assessment in children.  

Initially it was assumed that QoL measures reported by children themselves might not 

yield valid responses compared to proxy instruments answered by parents or caregivers on 

behalf of their children (Barbosa and Gaviao 2008a). Recently several age-specific and self-

administered QoL instruments have been introduced which were found to be valid. For 

instance, the Scale of Oral Health Outcomes for children aged 5-years (Tsakos et al. 2012), 

the Child Perception Questionnaire (CPQ)8-10 (Jokovic et al. 2004) and CPQ11-14 (Jokovic et 

al. 2002) for children aged 8-10 and 11-14 years respectively.  CPQ does also have an 
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analogous parental child perception questionnaire (Jokovic et al. 2003) which can be used as 

a proxy to CPQ.  Child-OIDP (Gherunpong et al. 2004a), Paediatric Quality of Life Inventory 

(PedsQL) Oral Health Scale (Steele et al. 2009) and other instruments have also been found 

to be valid self-administered OHRQoL instruments for children with few limitations. CPQ11-

14 has been most widely used and has been tested for cross-cultural adaptation in many 

countries including Thailand (Gururatana et al. 2011), Cambodia (Turton et al. 2013), Korea 

(Shin et al. 2015), Peru (Abanto et al. 2013), Brazil (Barbosa et al. 2009; Goursand et al. 

2008), China (McGrath et al. 2008), Australia (Do and Spencer 2008), New Zealand (Foster 

Page et al. 2005), UK (O'Brien et al. 2006), Canada (Jokovic et al. 2002), Saudi Arabia 

(Brown and Al-Khayal 2006), Germany (Bekes et al. 2012), Denmark (Wogelius et al. 2009) 

and Italy (Olivieri et al. 2013).  

OHRQoL research among children in India is still nascent and no measures have been 

validated to date. Although, CPQ11-14 has been previously used in studies from the Indian sub-

continent  (Kumar et al. 2011a), the instrument has never been tested for cross-cultural 

adaptability. Telugu is the third most spoken language in India, estimated to be used by 74 

million individuals, principally in the States of Telangana and Andhra Pradesh (Government 

of India, 2001). This study aimed to assess the validity and reliability of CPQ11-14 in Telugu 

speaking school children in Telangana.  

2.1.3 Methods 

2.1.3.1 Study population and sampling procedure  

This validation study is part of a research project that aims to evaluate the effect of 

various socio-demographic and parent related variables on oral hygiene behaviour, oral health 

and OHRQoL of children. Ethical approval has been obtained from the Griffith University 

Human Research Ethics Committee (Ref No: DOH/12/14/HREC) and the ethics committee 
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of Panineeya Dental College, India (Ref No: 00126).  The study sample was recruited by a 

multi-stage probability sampling method from Medak District. Ten of 46 subdistricts were 

randomly selected.  At the second stage schools were randomly selected proportional to the 

total number of schools in each subdistrict. Children in the 6th grade were invited to 

participate from each chosen school. Permissions were also obtained from the District 

Educational Office and individual school authorities. Written informed consent was obtained 

from parents approving each child’s participation.  

Children were visited in their schools and those willing to participate were initially 

provided with a booklet containing information sheet, parent questionnaire (comprised 

questions on Socioeconomic status, family environment, health related behaviour, parent 

perception of child’s OHRQoL and its impact on family, parent child relationship and 

parenting style) and consent forms. On a subsequent visit, child questionnaires (comprised 

questions on health related behaviour, and CPQ11-14) were administered and clinical 

examinations conducted on those children whose parents returned signed consent forms. All 

participants were provided with oral hygiene and treatment advice along with an oral hygiene 

kit consisting of tooth paste (Colgate® dental cream) and a toothbrush (Colgate® Zigzag). In 

order to evaluate test-retest reliability, questionnaires were readministered to children in four 

randomly chosen schools. Questionnaires were considered to be invalid if more than half of 

the questions in each subscale were unfilled.       

2.1.3.2 Translation and cross-cultural adaptation of Telugu CPQ11-14 

A Universalist approach was followed (Herdman et al. 1998) aiming to achieve all six 

types of equivalence. The procedure of translation and cross-cultural adaptation followed 

guidelines proposed by Beaton et al., (Beaton et al. 2000). At first, two independent 

translators (one of them being the principal investigator, SK) conducted forward translation 

of the CPQ11-14 from the original English version to Telugu. This was followed by back 
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translation of the Telugu version, which was synthesised with consensus of both the forward 

translators into English, by two independent translators. A consolidated version was then 

developed by an expert committee that comprised all the translators, a public health dentist 

and two school teachers who were postgraduates in English and Telugu literature 

respectively. This version was pilot tested by administering it to 40 children in one school, all 

of whom were later interviewed by one of the authors (SK) to identify any difficulties in 

understanding. Minor modifications were made at this stage based on the input from the 

children and a final version of Telugu CPQ11-14 developed. This consisted of 37 items 

categorized under four domains (Oral symptoms, Functional limitations, Emotional well-

being and Social well-being). The response for each item ranged from a score of 0 to 4 on a 

Likert scale of “not at all” to “almost every day”. A further two items on the overall self-

rating of oral health and its effect on overall well-being were included with Likert scale 

responses “Excellent” =0 to “Poor” = 4 and from “Not at all” = 0 to “Very much” = 4 

respectively.     

2.1.3.3 Clinical examination 

Clinical examinations were performed under natural day light by a single examiner 

(SK) who recorded dental caries experience, fluorosis and malocclusion. Dental caries 

assessment in the permanent dentition was recorded by DMFT (Klein H 1938): a tooth was 

diagnosed as carious when a lesion in a pit or fissure, or on a smooth surface, had an 

unmistakable cavity, undermined enamel, or detectably softened floor or wall (World Health 

Organization, 2013) . Dean’s fluorosis index (Dean 1934) was scored from 0 to 4 (0 is given 

for no fluorosis and 4 for severe fluorosis characterized by confluent pitting, corroded 

appearance and brown stains spread over most tooth surfaces). A subject was considered to 

have malocclusion when he/she had any kind of malocclusion classified as Class I/II/ III by 
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Angle (Angle 1889), oligodontia or gross orthodontic problems which needed orthodontic 

treatment.  

2.1.3.4 Statistical analysis  

Statistical analysis was performed using SPSS 22.0 (IBM, New York). Internal 

consistency of the domains and overall CPQ11-14 were assessed by Cronbach’s alpha. The 

test-retest reliability on repeated administrations was evaluated by Intra-class Correlation 

Coefficient (ICC) two-way mixed consistency method. An ICC of <0.4 is considered to be 

poor, 0.41-0.60 as moderate, 0.61-0.80 as good and >0.8 as excellent (Bartko 1966). 

Normality test using Kolmogorov-Smirnov Test showed that the subscale and overall CPQ11-

14 data in relation to various dependent variables deviated significantly from normality, hence 

non-parametric tests were used. Discriminant and construct validity were assessed by 

comparing the summary scales between the clinical diagnosis categories and global ratings 

respectively. Kruskal Wallis H test was used to assess the statistical differences in summary 

scores between the categories of caries severity and global ratings while the Mann Whitney U 

test was used for malocclusion and fluorosis. In addition, Spearman Correlation was used to 

assess the relationship between the summary scales and global ratings. As the correlation 

between the global ratings and summary scales could be confounded by other variables, 

partial ‘r’ was calculated by adjusting for gender, socioeconomic status (SES) and clinical 

diagnosis.      

2.1.4 Results  

Questionnaires were distributed to 1580 individuals, of which 1342 were returned, a 

response rate of 85%. There were no incomplete questionnaires. The final study sample thus 

consisted of these 1342 school children, aged 11- 14 years (Mean±SD: 12.17±0.80), of which 

59% were boys. For test-retest reliability, questionnaires were readministered to 180 subjects, 

of which 161 children returned complete questionnaires. 
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Internal consistency for the overall CPQ11-14 as determined by Cronbach’s alpha was 

0.907, regarded as excellent. Emotional Well-being (EWB) and Social Well-being (SWB) 

subscales had Cronbach’s alpha of >0.8, while the internal consistency of the other two 

subscales was below 0.8. The test-retest reliability of all the subscales and overall scale was 

excellent with ICC’s of >0.8 (Table 2.1). Functional limitation domain had the least (0.805), 

while overall CPQ had the highest ICC (0.923).  

Table 2.1: Internal consistency, test-retest reliability and descriptive data of overall OHRQoL 

and its subscales  

 Number 

of items 

Mean ICC 95% CI Cronbachs 

alpha 

Oral symptoms  6 4.87±3.54 0.863 0.818-0.898 0.624 

Functional limitations  9 4.66±4.37 0.805 0.743-0.853 0.723 

Emotional well-being(EWB) 9 4.47±5.74 0.876 0.835-0.908 0.869 

Social well-being(SWB)  13 3.13±5.04 0.921 0.894-0.942 0.845 

CPQ11-14 37 17.15±15.75 0.923 0.896-0.943 0.907 

1 

Approximately, 70% were caries free and severe caries (DMFT>3) was only found in 

7% of the subjects. The prevalence of malocclusion and moderate to severe grades of 

fluorosis was 16.6% and 4.9% respectively. Very few subjects (1.04%) had decayed teeth 

with pulpal involvement (not presented in tables).  Table 2.2 demonstrates that children with 

malocclusion had significantly higher scores in EWB domain and for overall CPQ11-14 when 

compared to those with no malocclusion. Children with moderate to severe forms of fluorosis 

had poorer scores in all the OHRQoL domains than those with no to mild fluorosis. However, 

there was no discrimination in OHRQoL scores between the children belonging to various 

dental caries severity categories. 

1 
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Table 2.2: Discriminant validity: CPQ11-14 and its subscales in relation to dental caries, 

malocclusion and fluorosis severity 

 N Oral 

symptoms  

Functional 

limitations 

Emotional 

well-being 

Social well-

being 

OHRQoL 

 Median(IQR) Median(IQR) Median(IQR) Median(IQR) Median(IQR) 

Dental caries        

DMFT =0 938 4 (5) 4 (6) 2 (7) 1(4) 13 (19) 

DMFT=1-3 311 4 (5) 3 (5) 2(7) 1(4) 11 (17) 

DMFT>3 93 4 (6) 3 (5) 3(6.5) 1(5) 14 (17) 

Malocclusion        

No 1119 4 (5) 3 (6) 2 (6) 1 (4) 12 (18) 

Yes 223 5 (6) 4 (7) 4 (10)‡ 2 (5) 16 (22)* 

Fluorosis∞        

No to mild 1063 4 (5) † 4 (6) † 2 (6) † 1 (3) † 12 (17) † 

Moderate to 

severe 

66 9.5 (6) 9.5 (7) 13 (12.3) 10 (11.5) 40 (26) 

*Mann Whitney U test, p<0.05, †Mann Whitney U test, p<0.001, ∞ Fluorosis examination was 

done only in 1129 subjects   

Table 2.3 shows that both the subscale scores and CPQ11-14 final score increased as 

the subjective rating of oral health deteriorated from ‘excellent to poor’. With no exception, 

all the CPQ11-14 subscales and overall CPQ11-14 score had significant positive correlation with 

global ratings of oral health and well-being (i.e., subjects who rated their oral health and its 

impact on overall well-being as poor and very much respectively had the highest subscale and 

overall OHRQoL scores). The lowest correlation existed between functional limitation and 

global ratings (0.269 with self-evaluated oral health and 0.311 with self-evaluated impact of 

oral health on overall well-being) while the highest correlation was observed for total CPQ11-

14 score (0.405 with self-evaluated oral health and 0.407 with self-evaluated impact of oral 

health on overall well-being). The correlation was found to be significant even when the 

correlation coefficient was adjusted for known variables like gender, SES, and clinical 

diagnosis categories (Table 2.4). In general, the strongest correlation was observed between 

the total CPQ11-14 score and global ratings.  
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Table 2.3: Construct validity: overall CPQ11-14 and its subscale scores in relation to global 

self-rating of oral health and impact of oral health on overall well-being 

N Oral symptoms Functional 

limitations 

Emotional 

well-being 

Social well-

being 

OHRQoL 

Median(IQR) Median(IQR) Median(IQR) Median(IQR) Median(IQR) 

Self-evaluated oral health 

Excellent 151 2 (3)‡ 3 (3)‡ 0 (2)‡ 0 (1)‡ 6 (9)‡ 

Very good 225 3 (4) 2 (3.5) 1 (3) 0 (2) 7 (14) 

Good 387 4 (4) 3 (4) 2 (5) 1 (3) 12(16) 

Fair 477 5 (5) 4 (5) 4 (8) 2 (5) 17 (19) 

Poor 102 8 (5.5) 8 (7.3) 10.5 (10.3) 8.5(10.3) 35.5 (27) 

Self-evaluated impact of oral health on overall well-being 
Not at all 556 3 (3.8)‡ 2 (3)‡ 1 (3)‡ 0 (2)‡ 7 (12)‡ 

Very little   418 5 (5) 4 (6) 3 (7) 1 (4) 15.5 (16) 

Somewhat 258 6 (6) 5 (7) 5 (8.3) 3 (7) 21 (24) 

A lot  57 6 (6) 6 (9) 7 (15) 6 (12.5) 28 (35) 

Very much 53 8 (9) 5 (9.5) 3 (13) 2 (13) 18 (42) 
‡Kruskal Wallis H test, p<0.001 

Table 2.4: Construct validity: correlation of overall CPQ11-14 and its subscale scores with 

global self-rating of oral health and the impact of oral health on overall well-being 

Self-rating of oral 

health 

Self-rating of impact of 

oral health on overall 

well-being 

R Partial r R Partial r 

Oral symptoms 0.356** 0.342** 0.386** 0.347** 

Functional limitations 0.269** 0.247** 0.311** 0.286** 

Emotional well-being  0.408** 0.361** 0.340** 0.292** 

Social well-being  0.323** 0.273** 0.323** 0.312** 

Overall OHRQoL 0.405** 0.376** 0.407** 0.375** 

r – Spearman correlation coefficient  

Partial r – correlation coefficient adjusted for gender, Socioeconomic status, fluorosis, 

malocclusion and dental caries 

** Correlation is significant at 0.01 level (2-tailed) 

2.1.5 Discussion 

The impact of a child’s oral health on QoL and its association with overall health and 

well-being has been emphasised for more than a decade (Sischo and Broder 2011). Although 

previously the evaluation of OHRQoL in children was made using questionnaires 
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administered to parents as proxy, it has to be understood that the perception of children and 

adults on the impact of oral heath on QoL is likely to be different (Piovesan et al. 2009). 

Furthermore, it has been shown that by using appropriate techniques it is possible to obtain 

valid and reliable reports of HRQoL from children themselves (Jokovic et al. 2002). This has 

led to development of many self-administered OHRQoL instruments for children.  Among 

many others, CPQ11-14 has been most widely tested with several short versions also being 

available (Jokovic et al. 2006). This was first developed in Canada and has been found to be 

valid in children with dental caries, malocclusion and with craniofacial anomalies (Gilchrist 

et al. 2014).  

The present study aimed to evaluate the cultural acceptability, validity and reliability 

of a Telugu translation of CPQ11-14 questionnaire in representative 11- to 13-year-old school 

children of Medak district. It was found to be both valid as well as reliable on repeated 

administrations. In order to make the questionnaire acceptable to the children, a few changes 

were incorporated in the translated questionnaire. For instance, children were confused with 

the last option on the Likert scale “Every day/almost every day” which had to be changed to 

“almost every day”. The statement on difficulty with using a musical instrument had to be 

accompanied with an additional statement in parentheses as most of the children who have 

never used these instruments were unsure on which option to select, therefore the statement 

“if you have never used the instrument please select the option ‘not at all’” was added to the 

original item “Had difficulty in playing musical instrument like flute, trumpet or mouth 

organ”. In order to attain conceptual equivalence, the phrase “felt unsure of yourself” had to 

be changed to “lost self-confidence” and “difficult to drink with a straw” to “faced difficulty 

in drinking liquids (eg. cold drinks) with a straw”. When the questionnaire was piloted, most 

of the children could not recall that they needed to choose option “not at all” if the impact 

was due to reasons other than those related to their teeth, lips and jaws. Therefore, while 
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answering the questionnaire children were asked to read each statement in functional 

limitation, EWB and SWB with prefix “In the past 3 months, did you ever “statement”, if you 

had this difficulty due to other reasons, please select “not at all”.  

Reliability findings demonstrated that the test-retest reliability with an interval of 2 

weeks for all the subscales and overall CPQ11-14 was striking. All the retest questionnaires 

were administered exactly after two weeks, were filled by children in their classes and were 

returned the same day.  A time frame of 2 weeks was chosen to avoid any clinical change and 

recollection bias. The ICC’s observed in the present study are in accordance with those 

reported by the developers of the CPQ11-14 in their validation study (Jokovic et al. 2002)  and 

that observed in a study that validated CPQ8-10 and CPQ11-14 in Brazil (Barbosa et al. 2009). 

However, the ICC values observed in this study were greater than those reported in the 

previous validation studies in other languages which could be due to the longer time intervals 

considered in those studies, such as a month in Arabic (Brown and Al-Khayal 2006), 3 weeks 

in German (Bekes et al. 2012) and Brazilian Portuguese (Goursand et al. 2008). EWB and 

SWB subscales had Cronbach’s alpha of >0.8 while the internal consistency of the other two 

subscales was less than 0.8. Similar trend was observed by Jokovic et al., in their validation 

study of CPQ11-14 in Canada (Jokovic et al. 2002).   

Malocclusion has been found to have a significant negative impact on QoL (Dimberg 

et al. 2014), our findings suggest that subjects with malocclusion reported greater impact of 

oral heath on their daily life activities. Malocclusion has considerable psychosocial impact 

which influences self-confidence, social life (Bellot-Arcís et al. 2013) and psychological 

functioning (Johal et al. 2007) and orthodontic treatment in patients with malocclusion 

significantly contributes to improvement in OHRQoL (Zhou et al. 2014). We have found that 

children with malocclusion reported greater scores in EWB and SWB but the significance in 

difference was observed only for EWB domain. However, dental caries experience was not 
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related to OHRQoL scores. This might be because dental caries would not cause functional 

limitations and psychosocial dysfunction unless associated with pain. We have observed that 

only 1% of the total subjects had teeth with pulpal involvement and most of the subjects were 

unaware of having caries in their teeth. There have been conflicting findings from the 

validation studies of CPQ11-14 with some finding an association between dental caries and 

OHRQoL (Abanto et al. 2013; Brown and Al-Khayal 2006; Foster Page et al. 2005; 

Goursand et al. 2008; Shin et al. 2015) and others not (Bekes et al. 2012; Gururatana et al. 

2011; Marshman et al. 2005; Olivieri et al. 2013).  

The Telugu CPQ11-14 showed excellent discriminant validity by discriminating the 

group that had fluorosis with visible changes from the group that had no distinctive changes 

in the teeth. All the children with no or very mild and mild forms of fluorosis were assigned 

to one category while the moderate and severe forms were assigned to the other category. We 

believed that for dental fluorosis to have a significant impact on psychosocial aspects of 

quality of life, it has to present with brown stains and involving most of the tooth surfaces. 

Studies in the past that had very few subjects with fluorosis causing aesthetic concern have 

observed fluorosis to have no impact on quality of life (Do and Spencer 2007) and not to 

cause dissatisfaction to the parents (Sigurjons et al. 2004).  Literature suggests that mild 

fluorosis might not be an important psychosocial concern (Tellez et al. 2012) but moderate to 

severe fluorosis can have a significant impact on QoL (Aguilar-Diaz et al. 2011; Tellez et al. 

2012) as was observed in this study. Global ratings are the summary indicators which are 

used as gold standard to assess construct validity (Jokovic et al. 2005).  

CPQ11-14 demonstrated good construct validity with all its subscales and overall score 

increasing (ie., OHRQoL decreasing) as the subject’s global ratings of oral health worsened 

from ‘excellent to poor’. Furthermore, all the CPQ11-14 subscales and overall CPQ11-14 score 

had significant positive correlation with global ratings of oral health and well-being both with 
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and without adjustment for confounding variables like gender, SES and clinical diagnosis 

categories. This suggests that the Telugu translation of CPQ11-14 succeeded in measuring what 

it intended to measure, i.e., construct validity. Although, the strength of correlation was 

moderate (Cohen 1977), they are greater than those reported by most of the previous 

validation studies of CPQ11-14 (Bekes et al. 2012; Jokovic et al. 2005; McGrath et al. 2008; 

Shin et al. 2015).  

The strengths of this study include the sample size which is greater than most of the 

previously conducted validation studies of CPQ11-14 and representativeness of the study 

sample to the whole district of Medak. Furthermore, all three important clinical variables 

(dental caries, malocclusion and fluorosis) that are commonly used in literature for assessing 

discriminant validity of CPQ11-14 were considered in this study. However, we have not 

assessed criterion validity as there is no gold standard instrument that measures OHRQoL in 

children.   

In conclusion, the Telugu translation of CPQ11-14 demonstrated good internal 

consistency and excellent reliability on repeated administrations after two weeks. It also 

exhibited good discriminant validity with both subscale and overall scores differing between 

the categories of malocclusion and fluorosis. Telugu CPQ11-14 and all its subscales were 

related to global ratings of oral health and overall well-being, thus also had good construct 

validity. 
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2.2 Validity and reliability of short forms of Parental-Caregiver Perception and 

Family Impact Scale in a Telugu speaking population of India 

Santhosh Kumar, Jeroen Kroon, Ratilal Lalloo, Newell W Johnson 

2.2.1 Abstract 

 Background: Parental-Caregiver Perception Questionnaire (P-CPQ) and Family 

Impact Scale (FIS) are commonly used measures to evaluate the parent’s perception of the 

impact of children’s oral health on quality of life and family respectively. Recently, shorter 

forms of P-CPQ and FIS have been developed. No study has sought to validate these short 

forms in other languages and cultures. This study aimed to evaluate the validity and 

reliability of FIS, 8 and 16-item P-CPQ in a Telugu speaking population of India.  Methods: 

For this cross-sectional study, a multi-stage random sampling technique was used to recruit 

11-14 year-old schoolchildren of Medak district, Telangana, India and their parents (n=1342). 

Parents were approached with questionnaires through their children who underwent clinical 

examinations for dental caries, fluorosis and malocclusion. The translated versions underwent 

pilot testing (n=40), test-retest reliability was also assessed (n=161). Results: The overall 

summary scale and subscales of the short forms of P-CPQ and FIS failed to discriminate 

between the categories of dental caries severity. Also, malocclusion status was not related to 

the domain or overall scores of both the short forms of P-CPQ. There were significant 

differences in subscale and overall scores of 16 and 8-item P-CPQ and FIS between the 

fluorosis categories. Both 16 and 8-item P-CPQ summary scales were significantly related to 

parent’s global rating of oral health (16-item, r=0.30, p<0.01; 8-item, r=0.28, p<0.01) and 

overall well-being (16-item, r=0.22, p<0.01; 8-item, r=0.22, p<0.01), thereby exhibiting good 

construct validity. However, the correlation of emotional and social well-being scales of short 

forms of P-CPQ and FIS with global ratings was of low strength. Cronbach’s alphas for FIS, 



30 
 

16-items and 8-items P-CPQ scales were 0.78, 0.83 and 0.71 respectively, while the Intra-

Class Correlation coefficients were 0.752, 0.812 and 0.816 respectively. Cronbach’s alphas 

for most of the subscales of short forms of P-CPQ were less than 0.7. Conclusions: The 

overall scales of 16 and 8-items P-CPQ scales demonstrated good construct validity while the 

construct validity of FIS was questionable. Discriminant validity of all the three instruments 

was good only in relation to fluorosis. Overall scales of all three short forms exhibited 

acceptable internal consistency and reliability on repeated administrations.  

Key words: Children; Cross-cultural adaptation; Oral health related Quality of life; Parent-

Caregiver Perception questionnaire; Telugu; Translation   

2.2.2 Background  

Child Oral Health Quality of Life (COHQOL) is a battery of instruments, proposed to 

comprise self-administered, age-specific Oral Health Related Quality of Life (OHRQoL) 

questionnaires (Jokovic et al. 2002).  These are the Child Perception Questionnaire (CPQ) for 

children in the age groups 5-7 years, 8-10 years (Jokovic et al. 2004) and 11-14 years 

(Jokovic et al. 2002), the Parental-Caregiver Perception Questionnaire (Jokovic et al. 2003) 

(P-CPQ) and the Family Impact Scale (Locker et al. 2002) (FIS). Both the P-CPQ and FIS are 

administered to parents. P-CPQ evaluates the parent’s or caregiver’s perception of the impact 

of their child’s oral health on his/her quality of life (Goursand et al. 2013) while FIS assesses 

the impact of child’s oral condition on the family (Locker et al. 2002).   

Literature suggests that children below 6 years of age are not capable of abstract 

thinking and of reasoning the timing of past events.  Therefore it is recommended to use 

adults as proxy to report the impact of dental disease in children (Pahel et al. 2007). 

However, P-CPQ has been developed for administering to parents of children even older than 

6 years as a supplement to children’s self-report of oral health and well-being (CPQ) (Jokovic 
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et al. 2003). The main rationale for proposing the supplemental use of P-CPQ with CPQ is 

that parents or caregivers are intimately involved in the health care of their children (Jokovic 

et al. 2003). Child health comprises not only physical growth but also emotional development 

and social functioning, both within and outside the family. It is thus plausible to consider 

Quality of Life (QoL) from the perspective of both parents and their children (Antunes et al. 

2012). Parents and caregivers are the major influence on a child’s health behaviours 

(Goursand et al. 2009b). Seeking treatment for children is also driven by parents’ perceptions 

of a child’s illness or suboptimal QoL (Basgul et al. 2011; Goursand et al. 2009b; Jokovic et 

al. 2003; Vetter et al. 2012).   

Oral diseases can have negative impact on functional, social and psychological well-

being of both children and their families (Gomes et al. 2014). This emphasises why family 

impact needs to be recorded along with self-reported and parental perception of QoL in 

children. FIS assists to assess caregiver-burden bias when using parental reports of child’s 

health as these can be influenced by the emotional and physical burden caused to parents by 

their child’s condition (Locker et al. 2002).   

The 31 item P-CPQ, which consists of four domains or subscales (oral symptoms, 

functional limitations, emotional well-being and social well-being) and 14 item FIS were 

developed a decade ago and have been found to be valid in an English speaking Canadian 

population (Jokovic et al. 2003; Locker et al. 2002). P-CPQ has also been successfully 

translated and adapted in Brazil (Barbosa and Gaviao 2012; Goursand et al. 2009b), Peru 

(Albites et al. 2014), China (McGrath et al. 2008) and Germany (Bekes et al. 2012). The 

psychometric properties of P-CPQ were also found to be acceptable in a UK population 

(Marshman et al. 2007). FIS has also been tested for cross-cultural acceptability in Brazil 

(Barbosa Tde and Gaviao 2009; Goursand et al. 2009a) and China (McGrath et al. 2008).   
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Recently a short form of FIS (8 items) and two forms of P-CPQ (16 items with four 

domains of four items each; 8 items with four domains of two items each) have been 

developed with acceptable validity and reliability in a New Zealand population (Thomson et 

al. 2013). No study has sought to validate these short forms in other languages and cultures or 

analysed the psychometric properties of either the short or long versions of P-CPQ and FIS in 

the Indian subcontinent, specifically in Telugu language. Telugu is estimated to be spoken by 

74 million people across two southern states (Telangana and Andhra Pradesh) of India. It is 

the most spoken language after Hindi and Tamil in India (Government of India, 2001).  

Shorter versions were preferred as they had good psychometric properties (Thomson 

et al. 2013) similar to the original longer versions (Jokovic et al. 2003; Locker et al. 2002) 

and cause less burden to the respondents (Thomson et al. 2013), specifically in the context of 

our study where the parents were required to answer a battery of questionnaires. 

This study aimed to evaluate the validity and reliability of FIS and of the 8 and 16 

item P-CPQ in a Telugu speaking population of India.       

2.2.3 Methods  

2.2.3.1 Sampling and study population  

The study was conducted as part of PhD project of SK. Ethical approval was granted 

by the Griffith University Human Research Ethics Committee in Australia and the ethics 

committee of Panineeya Institute of Dental Sciences & Research Centre, Hyderabad, India. 

Subjects for this study included parents and school children of Medak district in the state of 

Telangana, India. Medak is one of the 23 districts of Telugu speaking states, Telangana and 

Andhra Pradesh, India. Children were recruited by a multi stage random sampling procedure. 

At first stage, 9 subdistricts (administrative divisions) were randomly selected from a total of 

46 sub-districts in Medak. At second stage, schools proportional to the total number of 
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schools in each subdistrict were randomly selected (36 schools were selected from a total of 

455 schools in the district). Later, all 6th grade children (age 11 to 14) from the selected 

schools were invited to participate. All the invited children expressed interest and were 

provided with consent forms to be signed by the parents and also child and parent versions of 

the questionnaires. Consenting children underwent clinical examinations by a single 

examiner (SK) in the schools for dental caries, fluorosis and malocclusion. Dental caries was 

recorded in the permanent dentition and deciduous dentition using the Decayed Missing and 

Filled Teeth (DMFT) and dft indices respectively (Klein H 1938) and fluorosis using Dean’s 

Fluorosis index (Dean 1934). World Health Organization criteria were adopted for caries 

diagnosis (World Health Organization, 2013). In addition, malocclusion status was recorded: 

a subject was considered to have malocclusion when he/she had any kind of malocclusion 

classified as Class I/II/ III by Angle (Angle 1889), or gross orthodontic problems which 

requires orthodontic treatment. The child questionnaire consisted of items about health-

related behaviours, Telugu translation of Child Perception Questionnaire for 11- to 14-year-

old children (CPQ11-14) and a child’s perception of his/her relationship with parents. The 

parent questionnaire consisted of items related to socio-demographics, family environment, 

health-related behaviours, P-CPQ, FIS, parent’s relationship with their children (Parent Child 

Relationship Questionnaire (Furman and Giberson 1995)) and parenting style (Parental 

Authority Questionnaire-Revised (Reitman et al. 2002)). Children were requested to 

preferably have the questionnaire completed by the mother.  If this was not feasible it could 

be completed by the father or other caregiver. To encourage participation a free oral hygiene 

kit was provided to each child and an incentive of a mobile recharge card worth 50 Indian 

Rupees was given to parents.  After 2 weeks children in four randomly chosen schools were 

approached to evaluate the reliability of the previously completed questionnaires. Children 

were again provided with questionnaires to be completed by their parents and were instructed 
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to return these within 3 days. For this study, P-CPQ and FIS from parent questionnaires and 

clinical examination data were only used.    

2.2.3.2 Adaptation of short forms of Telugu P-CPQ and FIS 

In order to achieve culturally acceptable and conceptually equivalent P-CPQ and FIS, 

specific guidelines (Beaton et al. 2000) for cross cultural adaptation of self-report measures 

were followed. English versions of the short forms of P-CPQ and FIS were translated into 

Telugu by two independent translators. The principal author was one of the translators. A 

single translated version was developed with consensus from both translators which was then 

back translated into English by two independent translators. An expert committee consisting 

of all the translators, a public health dentist and two school teachers was then formed to 

develop the final version of short forms of Telugu P-CPQ and FIS. The responses for the 

Telugu short forms of P-CPQ and FIS were similar to that of the English versions which 

ranged from “never =0” to “every day or almost every day=4” on a 5 point Likert scale. In 

addition, two statements on global ratings of oral health and overall well-being were added to 

the questionnaire to evaluate the general perception of parents or caregivers of their child’s 

oral health and its effect on overall well-being. The responses for these two statements ranged 

from “excellent=0” to “poor=4” and “not at all=0” to “very much=4” respectively on a five 

point Likert scale. The translated version was administered to 40 parents for assessing the 

content validity of the translated questionnaires.         

2.2.3.3 Statistical analysis 

Statistical analysis was conducted using IBM SPSS Statistics for Windows, Version 

22.0. (New York, IBM Corp). For discriminant validity, subscale and overall scores of P-

CPQ and FIS were compared between the categories of oral disease levels. As the data was 

skewed, non-parametric statistics were used. Mann Whitney U test was used to compare the 

scores across the categories of fluorosis and malocclusion while Kruskal Wallis H test was 
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used for evaluating statistical differences between the categories of caries severity. Construct 

validity of the translated questionnaires were tested by assessing the correlations of subscale 

and overall scores with the global ratings of oral health and overall well-being. Spearman 

Correlation coefficient was used for this purpose. In addition, adjusted correlation using 

partial ‘r’ was calculated after adjusting for potential confounders which included gender of 

the parent or caregiver, Socioeconomic status (SES), fluorosis, malocclusion and dental 

caries status. Correlations below 0.20 were considered weak, 0.20-0.30 as medium and >0.30 

as high (Hemphill 2003). Internal consistency of subscale and overall scales was assessed 

using Cronbach’s alpha (values of 0.7 and more are considered acceptable (Nunnaly 1978)) 

and test retest reliability was evaluated using Intra class correlation co-efficient (ICC).  ICC 

of 0.61-0.8 was considered good and >0.8 was considered excellent (Bartko 1966).  

2.2.4 Results  

A total of 1580 questionnaires were distributed, of which 1342 questionnaires were 

returned with complete data. All the children who returned the completed questionnaires 

underwent clinical examination (n=1342). The age of the study population ranged from 11-14 

years and more than half were boys (59%). Approximately two thirds (64.6%) of the 

questionnaires were completed by the mother followed by father (33%) and other carer 

(2.4%). Of 180 questionnaires that were re-distributed to parents after 2 weeks, 161 

completed questionnaires were returned.  

The overall summary scale and subscales of the short forms of P-CPQ and FIS failed 

to discriminate between the categories of dental caries severity (Table 2.5). Higher scores 

were reported for FIS by parents of children with malocclusion. However, malocclusion 

status was not related to the domain or overall scores of the 16 item P-CPQ. There were 

striking differences in parent reported subscale scores and summary scores of the 16 item P-
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CPQ and FIS between the fluorosis categories. Parents of children with moderate and severe 

fluorosis reported higher impact of oral health on children’s quality of life and family.     

Table 2.5: Discriminant validity of the 16 item P-CPQ and FIS in relation to dental caries, 

malocclusion and fluorosis  

Oral 

symptoms 
Median(IQR) 

Functional 

limitations 
Median(IQR) 

Emotional 

well-being 
Median(IQR) 

Social well-

being 
Median(IQR) 

16 item        

P-CPQ

Median(IQR) 

FIS 

Median(IQR) 

Dental caries (DMFT+dft) 

DMFT+ 

dft = 0 

3(5) 2(4) 1(4) 0(2) 7(11) 2(7) 

DMFT+ 

dft =1-3 

3(5) 2(5) 1(5) 0(3) 9(14) 3(7) 

DMFT+ 

dft >3 

3(5) 2(3) 1(5) 0(2) 7(11) 3(9) 

Malocclusion 

No 3(5) 2(4) 1(4) 0(2) 7(13) 2(6) * 

Yes 3(5) 2(4) 1(4) 0(2) 7(12) 3(8) 
*Mann Whitney U test, p=0.021

Fluorosis 

None to 

mild 

3(5)* 2(4)* 1(3)* 0(2)* 7(11)* 2(7)* 

Moderate 

to severe 

6(5) 4(5) 4(8) 1(5) 15.5(18) 5(9) 

*Mann Whitney U test, Wilcoxon W, p<0.001

Table 2.6: Discriminant validity of the 8 item P-CPQ in relation to dental caries, 

malocclusion and fluorosis 

Oral 

symptoms 
Median(IQR) 

Functional 

limitations 
Median(IQR) 

Emotional 

well-being 
Median(IQR) 

Social well-

being 
Median(IQR) 

8 item         

P-CPQ

Median(IQR) 

Dental caries  

DMFT+dft =0 2(3) 1(3) 0(2) 0(0) 4(7) 

DMFT+dft =1-3 2(3) 1(3) 0(2) 0(1) 5(8) 

DMFT+dft >3 2(3) 0(3) 0(3) 0(0) 4(6) 

Malocclusion 

No 2(3) 1(3) 0(2) 0(1) 4(6) 

Yes 2(3) 1(3) 0(2) 0(1) 4(8) 

Fluorosis  

None to mild 2(3)* 1(2)* 0(2)* 0(0)* 4(6)* 

Moderate to 

severe 

3(2) 2(3) 1.5(4) 0(3) 8(10) 

*Mann Whitney U test, p<0.001
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No differences in subscale and overall scores of the 8 item P-CPQ were found 

between the dental caries severity categories (Table 2.6). Similar to the 16 item P-CPQ, the 8 

item P-CPQ and its domains failed to discriminate between the malocclusion categories, but 

significant differences were found between the fluorosis categories.     

Table 2.7 demonstrates that 16 and 8 item P-CPQ summary scales were significantly 

positively related to parent’s global rating of children’s oral health (16 item P-CPQ, r=0.30, 

p<0.01; 8 item P-CPQ, r=0.28, p<0.01) and overall well-being (16 item P-CPQ, 

r=0.22,p<0.01; 8 item P-CPQ, r=0.22, p<0.01). These correlations remained significant even 

after controlling for confounding variables. Although significant, FIS had poor correlation 

with overall oral health (r=0.11, p<0.01) and well-being (r=0.11, p<0.01).  The correlations 

of emotional and social well-being subscales of both 16 and 8 items P-CPQ with the global 

ratings were also of low strength.   

Table 2.7: Correlation of the 16 and 8 item P-CPQ overall and subscale scores with global 

self-rating of oral health and overall well-being 

Global rating of oral 

health 

Global rating of 

overall well-being 

R Partial r r Partial r 

16 item P-CPQ 

Oral symptoms  0.333** 0.330** 0.215** 0.206** 

Functional limitations 0.247** 0.249** 0.159** 0.145** 

Emotional well-being  0.192** 0.198** 0.158** 0.150** 

Social well-being  0.136** 0.117** 0.114** 0.111** 

Total P-CPQ 0.302** 0.303** 0.220** 0.205** 

8 item P-CPQ 

Oral symptoms  0.275** 0.280** 0.211** 0.198** 

Functional limitations 0.251** 0.251** 0.166** 0.132** 

Emotional well-being  0.176** 0.173** 0.135** 0.130** 

Social well-being  0.076** 0.064** 0.103** 0.097** 

Total P-CPQ 0.279** 0.289** 0.221** 0.202** 

FIS 0.111** 0.105** 0.112** 0.115** 

r – Spearman correlation coefficient  

Partial r – correlation coefficient adjusted for gender of the parent or caregiver, SES, 

fluorosis, malocclusion and dental caries 

**Correlation is significant at the 0.01 level (2-tailed) 
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Table 2.8: Internal consistency, test-retest reliability and descriptive data of overall OHRQoL 

and its subscales  

 Number 

of items 

Mean Range ICC 95% CI Cronbach’s 

alpha 

16 item P-CPQ       

Oral symptoms 4 3.73±3.25 0-16 0.735 0.655-0.799 0.629 

Functional limitations 4 2.57±2.93 0-16 0.818 0.759-0.863 0.611 

Emotional well-being 4 2.44±3.15 0-15 0.776 0.706-0.831 0.735 

Social well-being 4 1.36±2.28 0-13 0.895 0.859-0.922 0.626 

Total P-CPQ 16 10.10±9.04 0-53 0.812 0.751-0.858 0.839 

8 item P-CPQ       

Oral symptoms 2 1.93±1.83 0-8 0.759 0.685-0.818 0.425 

Functional limitations 2 1.54±1.87 0-8 0.779 0.710-0.833 0.387 

Emotional well-being 2 1.21±1.80 0-8 0.748 0.672-0.809 0.645 

Social well-being 2 0.59±1.20 0-7 0.902 0.869-0.927 0.299 

Total P-CPQ 8 5.30±4.85 0-26 0.816 0.757-0.862 0.710 

FIS 8 4.44±5.08 0-24 0.752 0.676-0.812 0.782 

 

Table 2.8 presents the reliability statistics of the 16 and 8 item P-CPQ along with FIS. 

Cronbach’s alphas for overall scale of the 16 item P-CPQ was 0.839. Oral symptoms (0.629) 

and functional limitations (0.611) subscales had lower values and also social well-being 

(0.626). Cronbach’s alphas were very low for the 8 item P-CPQ ranging from 0.299 (Social 

well-being) to 0.710 (Total P-CPQ). FIS had an acceptable internal consistency value of 

0.782. ICC’s for test-retest reliability for all the domains and overall scales were all 

acceptable with the lowest ICC observed for oral symptoms domain (0.735) of the 16 items 

P-CPQ and the highest ICC for the social well-being domain (0.902) of the 8 item P-CPQ. 

2.2.5 Discussion  

In this study we evaluated the psychometric properties of FIS along with the 8 and 16 

item P-CPQ.  P-CPQ and FIS were found to have acceptable reliability and validity by the 

developers. However, when using QoL instruments in different languages and cultures along 

with the translation, questionnaire are supposed to be adapted culturally to maintain the 

content validity at a conceptual level (Beaton et al. 2000). Therefore, guidelines prescribed by 
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Beaton et al., (2000) for translation and cross-cultural adaptation were strictly followed in 

this study. For instance, the item “had a hard time paying attention in school” was slightly 

corrected to “had difficulty in paying attention in school” and “acted shy or embarrassed” to 

“felt shy or embarrassed in front of others” for semantic equivalence. In addition, in the 

statement “avoided smiling or laughing when around other children”, the word smiling was 

deleted as both smiling and laughing have approximately the same meaning in the dialect of 

this study population.  

In order to evaluate the content validity of the instruments in this setting, 

questionnaires were administered to a sample of 40 parents. Personal interviews were 

conducted with each parent after completing the questionnaire to find if they had any 

problems or suggestions for improvement. Subsequent to this, changes were made to the 

statement on missed school to “missed school because of pain, appointments with the doctor 

or dentist or for taking dental treatment” as majority of the parents got confused whether the 

question was related to general health or specifically oral health.  

Dental caries severity failed to influence the subscale or overall scores of any of the 

parental reports in this study. This might be because clinical indicators measure disease while 

the concept of OHRQoL intends to evaluate overall health and well-being (Barbosa Tde and 

Gaviao 2009). Further, Locker and Slade described that the weak association of subjective 

ratings with clinical variables might be due to the type or nature of the disease, confounding 

effect of socio-demographic variables and difference in perceptions levels between the 

subjects (Locker and Slade 1994). Dental caries in particular, when in early stages of the 

disease, might not affect the child’s ability to perform his/her day to day activities (Barbosa 

Tde and Gaviao 2009). Therefore, for dental caries to have an impact on quality of life, it 

most likely requires pulpal involvement, which was a rare finding in this child population.   
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No differences were observed in P-CPQ domain and overall scores between the 

malocclusion categories, similar to findings from a previous  study (Marshman et al. 2007) in 

a UK population, however some differences were observed in few domains between Chinese 

children attending paediatric and orthodontic clinics  (McGrath et al. 2008). Parents of 

children with moderate and severe forms of fluorosis reported higher impacts in all the 

subscales of P-CPQ and also FIS. The reason for contrast in relationship of parental 

perceptions with malocclusion and fluorosis might be because of the awareness of the parents 

about self-correcting malocclusion in children of this age with mixed dentition in contrast to 

the permanent nature of fluorosis.  

Global ratings of oral health and overall well-being were significantly positively 

correlated to FIS, the 8 and 16 item P-CPQ and their subscales in the expected direction. 

However, the strength of association observed between FIS and the global ratings was weak 

which makes the construct validity of Telugu FIS questionable. Further, the emotional and 

social well-being subscales of both the 16 items and 8 items P-CPQ weakly correlated with 

global oral ratings. Weaker correlation of these subscales with overall global ratings is 

evident from a previous study (Marshman et al. 2007) conducted in the UK.  In general, 

overall scales of 16 items and 8 items P-CPQ demonstrated good construct validity, the 16 

items P-CPQ had the highest correlation followed by the 8 item P-CPQ and FIS. Contrasting 

findings have been reported from previous validation studies with the majority finding an 

association with global ratings (Barbosa Tde and Gaviao 2009; Marshman et al. 2007; 

McGrath et al. 2008) while only one study from Brazil reported no correlation (Antunes et al. 

2012).  

Although the internal consistency scores of FIS and the 16 and 8 item P-CPQ overall 

scales were above 0.7, which is acceptable, the values observed in this study (0.78, 0.83 and 

0.71 respectively) are less than those observed by developers of the short forms where 
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Cronbach’s alpha values of 0.85, 0.89 and 0.82 for FIS and the 16 and 8 item P-CPQ 

respectively were reported (Thomson et al. 2013). Oral symptoms had less than acceptable 

reliability estimate which is in accordance with previous studies on cross-cultural adaptation 

of P-CPQ (Marshman et al. 2007; McGrath et al. 2008) and that was observed by the 

developers of P-CPQ (Jokovic et al. 2003). Also, the Cronbach’s alphas for functional 

limitations and social well-being was less than 0.70 as observed by Marshman et al., 

(Marshman et al. 2007). All the domains of the short form of 8 item P-CPQ had unacceptable 

Cronbach’s alpha values which might be due to less number of items in each subscale, 

evidence suggests that reliability estimates increases with the scale length (Cronbach 1951). 

The internal consistency values for subscales have not been reported by the 

developers of short forms to enable comparison. However, ICC’s for test-retest reliability for 

all the domains and overall scales were good to excellent in the range of 0.735 (oral 

symptoms domain of the 16 item P-CPQ) to 0.902 (social well-being domain of the 8 item P-

CPQ). 

In order to reduce the sampling variance, schools proportional to total number of 

schools in each sub district were selected. However, this study is not free of limitations. 

Firstly, study population were recruited from only one district. Studies on wider populations 

from few randomly chosen districts of Telugu speaking Indian states are recommended to 

further evaluate the psychometric properties of P-CPQ and FIS. Another limitation is that 

only private schools were considered for inclusion in this study. This is because, a greater 

proportion of parents of children in government schools are illiterate. According to data 

collected in 2014, more than half of the mothers and approximately one third of the fathers of 

children in public schools have never been to school (Wadhwa 2014). Therefore, if the study 

also included government school children, the response rate would have been poor limiting 

the generalizability of the study findings. Further, the reading levels of children enrolled in 
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government schools in India are “low” (ASER-India 2014) and thus they might not be able to 

complete the child questionnaire. Lastly, Angle’s classification was used to assess the 

malocclusion; a comprehensive measure like Index of Treatment Needs would have been 

more relevant. 

2.2.6 Conclusions  

The overall scales of 16 and 8-items P-CPQ scales demonstrated good construct 

validity while the correlation of FIS with global ratings was of low strength which makes its 

construct validity questionable. All the three scales failed to discriminate between the caries 

severity categories and the short forms of P-CPQ failed to differentiate the categories of 

malocclusion. Discriminant validity of all three scales and their subscales was good in 

relation to fluorosis. The overall scales of all three short forms (16 and 8 items P-CPQ and 

FIS) exhibited acceptable internal consistency and reliability on repeated administrations as 

assessed by Cronbach’s alpha and ICC respectively. However, the internal consistency 

reliability of most of the subscales of short forms of P-CPQ was below the acceptable level 

which requires further investigation.  



43 
 

2.3 Psychometric properties of the translated Parent-Child Relationship 

Questionnaire   

 The factor structure of the Telugu translation of Parent-Child Relationship 

Questionnaire (PCRQ) was assessed using factor analysis. Also, the reliability of the 

translated PCRQ was evaluated. The translation and cross-cultural adaptation procedures 

have been described in papers 1 and 2. Statistical methods and the results of the psychometric 

analysis are presented in this sub-chapter.   

2.3.1 Data Analysis Plan  

 An exploratory factor analysis was conducted to assess the factor structure of the 

translated version of the PCRQ. Based on the original PCRQ factor structure, we expected to 

find a five-factor structure with factors of Warmth, Personal Relationship, Disciplinary 

Warmth, Power Assertion, and Possessiveness. A confirmatory factor analysis was then 

conducted to confirm the factor structure. Reliability analysis was also conducted.  

 All analyses were conducted in SPSS Version 23.0 and AMOS Version 23.0. The 

sample was randomly split in half (samples A and B) to conduct the exploratory (EFA) and 

confirmatory factor (CFA) analysis respectively. All data were examined to ensure items 

were correlated at or above 0.30 with at least one other item. Factor loadings ≥0.32 were 

considered for inclusion. When the sample size is at least 300, factor loadings ≥0.32 are 

considered statistically meaningful (Tabachnick and Fidell 2007). 

2.3.2 Results 

Table 2.9 shows the characteristics of the sample A and sample B. The majority of 

respondents in both samples were mothers of children between the age of 11 and 14.  
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Table 2.9 Basic characteristics of children and parents in Samples A and B 

Variable Sample A 

n= 488 

Sample B 

n= 525 

Child gender 

Male (%) 247 (50.6%) 285 (54.3%) 

Female (%) 241 (49.4%) 240 (45.7%) 

Mother respondent 423 (86.7%) 454 (86.5%) 

Mean child age (SD) 11.59 (0.56) 11.58 (0.58) 

Mean parent age (SD) 34.09 (6.77) 34.40 (6.08) 

2.3.2.1 Exploratory Factor Analysis of the Telugu PCRQ 

An EFA was conducted using data from sample A. Sampling was appropriate, KMO 

= 0.86 and Barlett’s test of Sphericity was significant, 2 (780) = 4356.63, p <0.001. Principal 

Axis Factoring extraction revealed two factors with initial eigenvalues which indicated that 

the factors explained 22 and 7% of the variance. Following Oblimin rotation with Kaiser 

Normalisation, two obvious factors were indicated with eigenvalues above 1.0. Twenty-seven 

items loaded onto Factor 1 which was a mix of Warmth, Personal Relationship, Disciplinary 

Warmth, and Possessiveness items. Based on item loadings, Factor 1 appeared to be items 

associated with positive parenting behaviours. Cronbach’s alpha indicated that items on 

Factor 1 (Positive Parenting) had strong internal consistency, a = 0.90. Factor 2 was 

comprised of ten ‘Power Assertion’ items and one Disciplinary item which appeared to be 

related to power and assertion (Power Parenting). Cronbach’s alpha indicated that items on 

Factor 2 had acceptable internal consistency, a = 0.71. None of the items were excluded as 

there were very few items which loaded less than 0.32.  
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Table 2.10: Factor loadings from exploratory factor analysis (n = 488) and standardised 

loadings from confirmatory factor analysis (n = 525) of the Telugu translation of Parent-

Child Relationship Questionnaire. 

Factor 

EFA factor loading (CFA standardised loading) 

Factor 1 Factor 2 

Disciplinary item 7 0.49 (0.50) - 

Disciplinary item 16 0.44 (0.42) - 

Disciplinary item 19 0.56 (0.54) - 

Disciplinary item 26 0.58 (0.57) - 

Disciplinary item 35 0.53 (0.53) 

Disciplinary item 38 0.31 (0.32) - 

Personal Relationship item 5 0.52 (0.55) - 

Personal Relationship item 6 0.52 (0.51) - 

Personal Relationship item 9 0.58 (0.59) - 

Personal Relationship item 14 0.56 (0.56) - 

Personal Relationship item 17 0.52 (0.51) - 

Personal Relationship item 24 0.50 (0.49) - 

Personal Relationship item 25 0.41 (.40) - 

Personal Relationship item 28 0.59 (0.59) - 

Personal Relationship item 33 0.44 (0.42) - 

Possessiveness item 1 0.59 (0.58) - 

Possessiveness item 2 0.44 (0.45) - 

Possessiveness item 20 0.51 (0.51) - 

Possessiveness item 21 0.18 (0.23) 

Possessiveness item 39 0.18 (0.19) - 

Possessiveness item 40 0.50 (0.50) - 

Power Assertion item 4 - 0.41 (0.21) 

Power Assertion item 8 - 0.38 (0.22) 

Power Assertion item 10 - 0.28 (0.01) 

Power Assertion item 13 - 0.39 (0.12) 

Power Assertion item 15 - 0.29 (0.52) 

Power Assertion item 18 - 0.18 (0.71) 

Power Assertion item 23 - 0.51 (0.32) 

Power Assertion item 27 - 0.56 (0.32) 

Power Assertion item 29 - 0.43 (0.32) 

Power Assertion item 32 - 0.44 (0.25) 

Power Assertion item 36 (0.47) 0.27 

Power Assertion item 34 - 0.43 (0.35) 

Power Assertion item 37 - 0.47 (0.13) 

Warmth item 3 0.57 (0.53) - 

Warmth item 11 0.62 (0.60) - 

Warmth item 12 0.59 (0.58) - 

Warmth item 22 0.65 (0.65) - 

Warmth item 30 0.60 (0.58) - 

Warmth item 31 0.57 (0.54) - 

Note. All standardised loadings were significant at p <0.05 
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2.3.2.2 Confirmatory Factor Analysis of the Telugu PCRQ 

 A CFA was conducted in AMOS to examine the fit of the two-factor structure found 

in the exploratory factor analysis using sample B (n = 525). A saturated model of the two-

factor structure was fit using Maximum Likelihood estimation, however was deemed 

unsatisfactory since there was significant misfit indicated by the fit indices, 2 (664) = 

1757.34, p < 0.001; Comparative Fit Index (CFI) = 0.78; Tucker-Lewis Index (TLI) = 0.75; 

Root Mean Square Error of Approximation (RMSEA) = 0.05 (90% CI = 0.05–0.06); Root 

Mean Square Residual (RMR) = 0.09. Exploration of modification indices revealed 

parameters that could be re-specified to improve model fit and were used to estimate the 

parameters associated with the largest modification indices. Only covariance modification 

indices between error terms were re-specified so as to maintain the two-factor measurement 

model being tested. These modification resulted in better model fit, 2 (651) = 1304.08, p < 

0.001; CFI = 0.87; TLI = 0.85; RMSEA = 0.04 (90% CI = 0.04 –0.05); RMR = 0.07.  

 Modification indices also suggested that a path between Factor 2 and Power Assertion 

item 27 was more appropriate than between item 27 and Factor 1 (Positive Parenting; as 

suggested by the EFA). This modification resulted in the best model fit, 2 (586) = 1019.87, p 

< 0.001; CFI = 0.91; TLI = 0.89; RMSEA = 0.03 (90% CI = 0.03 –0.04); RMR = 0.07. All 

factor loadings were below p = 0.001 and two items significantly loaded onto Factor 2 

(Power Parenting) at p <0.05. Standardised factor loadings are displayed in Table 2.10. Two 

items did not significantly load on to the original factors, Possessiveness item 21 significantly 

loaded onto Factor 2 and Power Assertion item 36 significantly loaded on to Factor 1.  
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2.4 Psychometric properties of the translated Parental Authority Questionnaire-

Revised  

 Psychometric properties of the Telugu translation of Parental Authority 

Questionnaire-Revised (PAQ-R) were evaluated for its applicability to Telugu speaking 

Indian children. The construct validity was assessed using factor analysis and reliability was 

evaluated using Cronbach’s alpha. The translation and cross-cultural adaptation procedures 

have been presented in chapters 2.1 and 2.2. Statistical methods and the results of the 

psychometric analysis are presented in this sub-chapter.   

2.4.1 Data Analysis Plan 

 To assess the factor structure of the Parental Authority Questionnaire-Revised (PAQ-

R), an exploratory factor analysis was first conducted. Based on the PAQ-R factor structure, a 

three-factor structure was expected with factors of Authoritative, Authoritarian and 

Permissive approaches to parenting. A confirmatory factor analysis was then conducted.  

 All analyses were conducted in SPSS Version 23.0 and AMOS Version 23.0. The 

sample was randomly split in half (samples A and B). Data from Sample A was used to 

conduct the exploratory factor analysis, and Sample B was used to conduct confirmatory 

factor analysis. All data were examined to ensure items were correlated at or above 0.30 with 

at least one other item. Factor loadings ≥0.32 were considered for inclusion (Tabachnick and 

Fidell 2007). 

2.4.2 Results 

2.4.2.1 Exploratory Factor Analysis of the PAQ-R 

 Sampling was appropriate: KMO = 0.84 and Barlett’s test of Sphericity was 

significant, 2 (435) = 3289.09, p <0.001. Principal Axis Factoring extraction revealed seven 

factors with initial eigenvalues that indicated that the factors explained between 16 and 3% of 



48 
 

the variance. Following Oblimin rotation with Kaiser Normalisation, two clear factors were 

indicated with eigenvalues above 1.0. When examining the item loadings, the factor structure 

was unclear. Seven items loaded onto Factor 1 which was a mix of permissive, authoritative 

and authoritarian items. Factor 2 was comprised of four authoritarian items and one 

authoritative item. Based on the two-factor solution, 18 items failed to load.  

 Given that this solution was not ideal, a second exploratory factor analysis was 

conducted. This time only mother respondents were used in accordance with the sample 

characteristics described in the original article by the developers (Reitman et al. 2002). The 

sample was reduced to 314 with 100% mother respondents. Sampling was appropriate, KMO 

= 0.77 and Barlett’s test of Sphericity was significant, 2 (435) = 1782.16, p <0.001. The 

rotated solution revealed three factors that explained 14, 4, and 3% of the variance, 

respectively. Factor 1 is comprised of mostly Authoritarian items with some Authoritarian 

and Permissive items also loading on Factor 1. Factor 2 is mostly comprised of Authoritarian 

items and Factor 3 is comprised of Permissive items (Table 2.11). Factor 1 showed moderate 

internal consistency: Cronbach alpha = 0.78. Factor 2 and Factor 3 had lower reliability due 

to reduced item size, a = 0.62 and 0.47, respectively. 
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Table 2.11: Factor loadings from the exploratory factor analysis (n = 314) and standardised 

loadings from confirmatory factor analysis of parent-reported approaches to parenting on the 

PAQ-R (n = 525). 

 

Factor 

EFA factor loading (CFA standardised loading) 

Factor 1 Factor 2 Factor 3 

Authoritarian item 2 - 0.23 (0.39) - 

Authoritarian item 3 - 0.30 (0.45) - 

Authoritarian item 7 - 0.41 (0.32) - 

Authoritarian item 9 - 0.47 (0.41) - 

Authoritarian item 12 0.38 (0.47) - - 

Authoritarian item 16 - 0.29 (0.36) - 

Authoritarian item 18 - 0.54 (0.46) - 

Authoritarian item 25 - 0.30 (0.38) - 

Authoritarian item 26 0.47 (0.47) - - 

Authoritarian item 29 - 0.36 (0.49) - 

Authoritative item 4 0.47 (0.47) - - 

Authoritative item 5 0.35 (0.30) - - 

Authoritative item 8 - 0.43 (0.40) - 

Authoritative item 11 0.27 (0.36) - - 

Authoritative item 15 0.56 (0.56) - - 

Authoritative item 20 0.24 (0.39) - - 

Authoritative item 22 0.41 (0.05) - - 

Authoritative item 23 0.46 (0.52) - - 

Authoritative item 27 0.34 (0.39) - - 

Authoritative item 30 0.44 (0.40) - - 

Permissive item 1 0.31 (0.26) - - 

Permissive item 6 - - 0.42 (0.22) 

Permissive item 10 - - 0.35 (0.40) 

Permissive item 13 0.30 (0.43) - - 

Permissive item 14 0.44 (0.48) - - 

Permissive item 17 0.49 (0.46) - - 

Permissive item 19 - - 0.59 (0.42) 

Permissive item 21 - - 0.40 (0.38) 

Permissive item 24 0.42 (0.45) - - 

Permissive item 28 - - 0.32 (0.34) 

Note. All standardised loadings from CFA were significant p<0.001.  
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2.4.2.2 Confirmatory Factor Analysis PAQ-R 

 A CFA was conducted in AMOS Sample B (n = 525) to examine the fit of the three-

factor structure found in the exploratory factor analysis using Sample A. Using Maximum 

Likelihood estimation, a saturated model of the three-factor structure was fit, however the fit 

indices indicated misfit to the model, with 2 (375) = 773.94, p < 0.001; CFI = 0.8; TLI = 

0.77; RMSEA = 0.04 (90% CI = 0.04–0.05); RMR = 0.05. Modification indices were used to 

determine which parameters could be re-specified to improve model fit. Covariance 

modification indices between the error terms of items on the same factor were re-specified. 

This modification resulted in better model fit, with 2 (363) = 641.36, p < 0.001; CFI = 0.86; 

TLI = 0.83; RMSEA = 0.03 (90% CI = 0.03 –0.04); RMR = 0.05. All factor loadings were 

significant p< 0.001.  

Although most of the factor loadings were significant and above the cut-off of 0.32, 

all three factors comprised items belonging to more than one parenting style. The results from 

EFA and CFA indicated that the Telugu translation of PAQ-R is not valid. Further, the 

internal consistency of two factors was less than the acceptable threshold of 0.7 (Nunnaly 

1978) which demonstrates that the translation was not reliable. Therefore, the Telugu 

translation of PAQ-R was not used in further analyses in this sample of Telugu speaking 

children.        
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Chapter 3: Effect of parenting practices on dental caries of children 

Dental caries is the first of three outcomes explored in this thesis. In this chapter, two 

papers are presented. The first paper (paper 3, chapter 3.1) is a systematic review that 

provides a synthesised evidence of the effect of various parental characteristics on the dental 

caries experience in the permanent dentition of children. This is followed by a brief review of 

the literature on the association between parenting practices and dental caries in children 

(chapter 3.2) as this content could not be included in the systematic review. Literature review 

is followed by the empirical study, Paper 4 (chapter 3.3) which explored the impact of 

parenting practices and associated variables on dental caries experience of children.  
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Chapter 3.1 (Paper 3) 

This section includes a co-authored paper. The bibliographic details of the paper, 

including all authors, are: 

Kumar S, Tadakamadla J, Kroon J, Johnson NW. Impact of parent-related factors on dental 

caries in the permanent dentition of 6-12-year-old children: A systematic review. J Dent. 

2016 Mar;46:1-11. doi: 10.1016/j.jdent.2015.12.007. 

My contribution to the paper involved the conception and designing of the study, 

searching the literature, retrieving the data, and drafting the paper.   

The journal in which this article has been published is a peer-reviewed journal with an 

international readership. The Impact Factor (2015) for this journal is 3.109. Permission has 

been provided by the publisher, Elsevier, which states that “Elsevier hereby grants you 

permission to reproduce the aforementioned material subject to the terms and conditions” 

Santosh Kumar Tadakamadla (Date) 09 March 2017 

Corresponding author: Santosh Kumar Tadakamadla (Date) 09 March 2017 

Supervisor: Prof Newell Johnson (Date) 08 March 2017 
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3.1 Impact of parent-related factors on dental caries in the permanent dentition 

of children 

Santhosh Kumar, Jyothi Tadakamadla, Jeroen Kroon, Newell W Johnson 

 

3.1.1 Abstract  

Objective: To synthesise data from the literature on the effects of various parent-

related characteristics (socio-demographic, behavioural and family environment) on dental 

caries in the permanent dentition of children. Data: Available studies in which the effects of 

parent-related characteristics on dental caries experience in the permanent dentition of 

children aged 6 – 12 years were evaluated. Sources: PubMed, Medline and CINAHL, 

restricted to scientific articles, were searched in April 2015. English language and time filters 

(articles published from 2000) were used. Study selection: A total of 4162 titles were 

retrieved, of which 2578 remained after duplicates were removed. After review of titles and 

their abstracts by two independent reviewers, 114 articles were considered relevant for full 

text review. Of these, 48 were considered for final inclusion. Data extraction was performed 

by two authors using piloted data extraction sheets. Conclusions: Most of the literature on 

determinants of dental caries has been limited to socioeconomic and behavioural aspects: we 

found few studies evaluating the effects of family environment and parental oral hygiene 

behaviour. Children belonging to lower socioeconomic classes experienced more caries. In 

more than half the studies, children of highly educated, professional and high income parents 

were at lower risk for dental caries. There were conflicting results from studies on the effect 

of variables related to family environment, parents’ oral hygiene behaviour and parent’s 

disease status on dental caries in their children.  

Key words: Children; Dental caries; Family environment; Permanent dentition: 

Socioeconomic status 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Kumar%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26747024
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3.1.2 Introduction 

Untreated dental caries in the permanent dentition is the most prevalent condition 

affecting more than one-third of the world population (Vos et al. 2012), utmost burden being 

observed in 6 year old children (Kassebaum et al. 2015). Dental caries and other oral diseases 

are influenced by many factors, ranging from political and economic policies on a macro 

level to socioeconomic, genetic (Bretz et al. 2003), behavioural, psychosocial factors at an 

individual level (Watt and Sheiham 2012). In addition to these individual and macro level 

determinants, parental socioeconomic characteristics have been found to influence dental 

caries (Hooley et al. 2012) and even oral health related quality of life (Kumar et al. 2014) in 

children. These socioeconomic variables account for approximately 50% of the differences in 

the prevalence of dental caries in children at age 12 (Hobdell et al. 2003).  

Most of the literature on predictors of dental caries in children is limited to individual 

(socio-behavioural, lifestyle and biological factors) and community level factors. However, 

there is a need to study the effects of family circumstances on dental caries in children as 

their oral health-related behaviours (Astrom 1998; Levin and Currie 2010; Poutanen et al. 

2006) and oral health are either directly or indirectly influenced by their family (Fisher-

Owens et al. 2007). Few systematic reviews have been published on the influence of parental 

characteristics on dental caries in children. One such study found that lower social class, 

lower parental education, lower family income, single-parent families, higher birth order and 

big family size are associated with higher prevalence and/or severity of early childhood caries 

(Hooley et al. 2012). More recently another systematic review provided evidence on the 

influence of parents’ knowledge, attitudes and behaviour on dental caries in children and 

adolescents (Castilho et al. 2013). In addition, family functioning has also been found to be 

associated with childhood dental caries (Duijster et al. 2014b).  
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There are systematic reviews on the effect of parental influences on early childhood 

caries (Hooley et al. 2012) and effects of parental oral hygiene behaviour on dental caries in 

their children (Castilho et al. 2013). However, there is no synthesised evidence on the effects 

of various parent related characteristics on caries in the permanent dentitions of children aged 

6 to 12 years which would help in better understanding of the determinants of dental caries in 

this important age group. This review aims to synthesise data from the literature on the effect 

of various parent-related characteristics (socio-demographic, behavioural and family 

environment) on dental caries in the permanent dentition of 6- to 12-year-old children. 

3.1.3 Methods  

The current systematic review conforms to the guidelines set by Preferred Reporting 

Items for Systematic reviews and Meta-Analyses (PRISMA) (Moher et al. 2009b) and has 

been registered with the Prospective Register for Reporting Systematic Reviews (registration 

number-CRD42014010513).  

3.1.3.1 Eligibility criteria  

The PICO question for this review was “What are the parent related characteristics 

that influence dental caries levels in permanent dentitions of 6- to 12-year-old children”. All 

the cross-sectional, longitudinal and experimental studies that were published in English from 

2000 to March 2015 were considered for inclusion. Reviews, personal opinions and letters 

were excluded. Suitability of the studies was based on the predetermined inclusion criteria of 

1) the study population comprised children aged 6 – 12 years; and 2) caries was assessed in 

the permanent dentition. For study populations with mixed age groups of children and 

adolescents, abstracts were only considered for inclusion when the results for each age 

category were presented separately. Abstracts that did not state anything about 

socioeconomic status and parental characteristics were excluded.  
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3.1.3.2 Search strategy  

Databases searched in April 2015 were PubMed, Medline and CINAHL. The search 

was restricted to scientific articles using filters of language (English) and time (from year 

2000 to March 2015). The search strategy used is shown in Table 3.1. A truncation for the 

term “child” was used. A manual search for literature was not attempted.   

Table 3.1: Search strategy used in the present study  

#1 Dental caries 

#2 Child* OR Children 

#3 Socioeconomic Factors OR Parent-Child Relations OR Health Knowledge, 

Attitudes, Practice OR Education OR Occupations OR Income OR Social 

Environment OR Family OR Family Relations OR Housing OR Educational Status 

OR Parents OR Mothers OR Fathers 

#4 #1 AND #2 AND #3 

 

3.1.3.3 Study selection 

Two authors (SK and JT) screened the titles and abstracts independently. When the 

information in the abstract was inconclusive, to decide on its suitability for inclusion (for 

instance, age of the study sample has not been provided), it was considered for full text 

review. There was no disagreement between the reviewers on determining the suitability of 

articles for inclusion.   

3.1.3.4 Data collection  

Data extraction was done using piloted data extraction sheets by two authors (SK and 

JT).  Data collected was rechecked for accuracy by the senior authors (JK and NWJ). Data on 

study design and setting, sample size, age, parental characteristics, statistical tests, findings 

on association of dental caries with parental characteristics, caries diagnosis criteria and 

caries outcome measure were extracted from each study. Studies included exhibited clinical 

heterogeneity as they differed widely in design, method of caries diagnosis, participants, 

parental characteristics assessed and the measure of dental caries used as outcome. Therefore, 
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no single effect size estimates could be calculated.  Quantitative systematic review with 

single effect size estimates (Meta-analysis) of all the studies was not possible as the parent 

characteristics were diverse, ranging from education to home environment. Moreover, 

subgroup analysis with respect to each parent characteristic (e.g., education) was also not 

possible due to non-uniform definition of the characteristic and its categorisation. Further, the 

definition of the outcome measure (e.g., prevalence of decayed teeth, total decayed teeth, and 

total caries count) was different between the studies.  

3.1.3.5 Quality assessment criteria  

Quality assessment criteria for the articles included were adopted from a previous 

systematic review (Hooley et al. 2012). Scoring was done for each article on three different 

criteria:  

1. Caries diagnosis: Based on the method of caries diagnosis used in the study, caries at the 

pre-cavity level was given a score of 1 and those at cavity level and subject/parent 

reported caries were scored 2 and 3 respectively.  

2. Representativeness of the study sample: Samples collected from random clusters or strata 

of countries or provinces were scored 1 while those on towns and cities were scored 2. 

Studies on convenience samples that were randomly chosen were scored 3 and those on 

convenience samples with no randomisation were scored 4. 

3. Statistical adjustment: Studies that statistically adjusted for the effect of confounders 

when evaluating the influence of independent variables on dental caries were scored 1 

while those lacking statistical adjustment were scored 2.  

A modification was added to these criteria where a score of 1 was allocated to 

longitudinal studies or studies that used a life course approach, while a score of 2 was 

allocated to cross-sectional studies.  
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3.1.4 Results  

A total of 4162 titles were retrieved from electronic searches in PubMed (2492), 

Medline (926) and CINAHL (744).  After duplicates were removed 2578 titles remained. 

Figure 3.1 describes the titles retrieved, screened, full text articles included and excluded 

with reasons. All the titles along with their abstracts were reviewed. One hundred and 

fourteen articles were relevant and considered for full text review, from which 48 were 

selected. Sixty six articles were excluded for reasons such as: population level socioeconomic 

variables were used; no separate data were presented for ages 6 to 12; combined caries data 

were reported for the deciduous and permanent dentitions; effect of parental characteristics 

on dental caries was not analysed; no parental variables were studied; studies were initiated 

before 2000; age of the study population was not provided; impact of parental characteristics 

was only evaluated on the deciduous dentition; and permanent dentition was not examined.  

Seven articles were excluded for more than one of the above reasons. 

 

Figure 3.1: PRISMA flow chart depicting the article selection procedure  
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3.1.4.1 Background characteristics  

Ten studies were conducted in Brazil (Alves et al. 2013b; Benazzi et al. 2012; Lopes 

et al. 2013; Martins et al. 2014; Pardi et al. 2010; Pereira et al. 2007; Peres et al. 2009b; 

Piovesan et al. 2011b; Rossete Melo et al. 2013; Traebert et al. 2011), three each from 

Australia (Arora and Evans 2012; Do et al. 2010; Kilpatrick et al. 2012), India (David et al. 

2005; Mahalakshmi et al. 2004; Sakeenabi et al. 2012) and  a collaboration across Germany 

and Ireland (Sagheri et al. 2007; 2009a; Sagheri et al. 2009b). There were two articles each 

from Iran (Daneshkazemi and Davari 2005; Saied-Moallemi et al. 2006), Japan (Okada et al. 

2008; Okada et al. 2002), Thailand (Krisdapong et al. 2013; Lueangpiansamut et al. 2012), 

Greece (Oulis et al. 2012; Vadiakas et al. 2011), Russia and Norway (Koposova et al. 2013; 

Koposova et al. 2010). There were nineteen single country papers. The majority of the studies 

were cross-sectional in design (42) and one article presented data from previous studies (Do 

et al. 2010). Two studies were longitudinal (Kilpatrick et al. 2012; Rossete Melo et al. 2013) 

and there was one each of experimental (Thorild et al. 2012), cohort (Peres et al. 2009b) and 

retrospective design (Laitala et al. 2013).   

 

3.1.4.2 Quality of the articles  

Quality of each study in constituent criteria is presented in Table 3.2. Most of the 

studies diagnosed caries at cavity level. Only seven studies were conducted on randomly 

selected clusters of the country or provinces. Nineteen studies statistically controlled the 

effect of confounders when evaluating the influence of independent variables on dental 

caries. There were only five studies that were longitudinal or used a life course approach. 
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Table 3.2: Overall rank and score of the studies reviewed in various quality criteria.   

Caries diagnosis level Sample 

Ranking 

Statistical 

ranking 

Study design 

ranking 

Reference 

1 2 1 2 Alves et al. 2013 

2 1 1 2 Krisdapong et al.2013 

2 2 1 1 Peres et al. 2009 

2 1 1 2 Rajab et al. 2014 

2 2 1 2 Ahmed et al. 2007 

2 2 1 2 Al Agili et al. 2014 

2 2 1 2 Benazzi et al. 2012 

2 2 1 2 Cvikil et al. 2014 

2 2 1 2 Do et al. 2010 

3 1 2 1 Kilpatrick et al. 2012 

2 2 1 2 Lopes et al. 2013 

2 2 1 2 Martins et al. 2014 

2 1 2 2 Oulis et al. 2012 

2 2 1 2 Pardi et al. 2010 

2 2 1 2 Pereira et al. 2007 

2 2 1 2 Piovesan et al. 2011 

2 2 1 2 Smyth and Caamano 

2005 

2 2 1 2 Thomson and Mackay 

2004 

1 3 2 1 Thorlid et al. 2012 

2 1 2 2 Ullah et al. 2002 

2 1 2 2 Vadlakas et al. 2011 

2 1 2 2 Wong et al. 2001 

2 3 1 2 Arora and Evans 2012 

2 2 2 2 Campus et al. 2001 

2 2 2 2 Daneshkazemi and 

Davari 2005 

2 2 2 2 David et al. 2005 

2 2 2 2 Enjary et al. 2006 

2 2 2 2 Gathecha et al. 2012 

2 2 2 2 Huew et al. 2011 

2 2 2 2 Koposova et al. 2013 

2 2 2 2 Llompart et al. 2010 

2 4 1 1 Rossete Melo et al. 

2013 

2 2 2 2 Sagheri et al. 2008 

2 2 2 2 Sagheri et al. 2007 

2 2 2 2 Sagheri et al. 2009a 

2 2 2 2 Sagheri et al. 2009b 
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2 2 2 2 Saied-Moallemi et al. 

2006 

2 2 2 2 Sakeenabi et al. 2012 

2 2 2 2 Sweeney and Kinirons 

2000 

2 3 1 2 Traebert et al. 2011 

2 3 2 2 Koposova et al. 2010 

2 4 2 1 Liatala et al. 2013 

2 3 2 2 Namala et al. 2007 

2 4 2 2 Lueangpiansamut et al. 

2012 

2 4 2 2 Fergus. 2010 

2 4 2 2 Mahalakshmi et al. 

2004 

2 4 2 2 Okada. 2008 

2 4 2 2 Okada. 2002 

3.1.4.3 Socioeconomic status (SES) 

SES-related parental characteristics studied were a composite scale of SES, household 

income, parents’ education, parents’ occupation, house ownership, family health insurance 

coverage, owning a car, money regularly spent on sweets and daily pocket money for snacks. 

A composite SES scale based on parents’ education and employment level was used in five 

studies (Alves et al. 2013b; Campus et al. 2001; Kilpatrick et al. 2012; Sagheri et al. 2007; 

Sagheri et al. 2009b), all of which observed an inverse relation between SES and caries (i.e. 

people belonging to poor SES exhibited greater caries). Table 3.3 presents the significant 

parental characteristics and their direction of relation with dental caries in all the included 

studies.   



62 

Table 3.3: Background characteristics, significant parental characteristics and the direction of relation of the parental characteristics with the 

outcome variable (dental caries) in the studies reviewed.  

Study 

design 

Study 

sample 

Study 

location 

Age Sample 

size 

Parental 

characteristics 

studied 

Significant 

parental 

characteristics 

in uni or 

bivariate 

analysis 

Significant 

parental 

characteristics 

in 

multivariable 

analysis 

Direction of relation Outcom

e 

variable 

Reference 

CSS School 

children 

West 

Baghdad

, Iraq 

12 391 Mother’s education 

Father’s education 

Mother’s 

education 

Mother’s 

education 

Caries experience 

greater  in children of 

highly educated 

mothers  

DMFT Ahmed et 

al. 2007 

CSS School 

children 

Jeddah, 

Saudi 

Arabia 

9 880 Father’s education 

Mother’s education 

Family income 

Type of home 

Home ownership 

Receipt of 

government 

monetary support 

Medical insurance 

coverage   

Dental insurance 

coverage 

Father’s 

education 

Mother’s 

education 

Home 

ownership 

None Children of parents 

with less than high 

school education and 

those owning a home 

had higher caries 

prevalence.  

‘D’ of 

DMFT 

Al Agili et 

al. 2014 

CSS School 

children 

Porto 

Alegre, 

Brazil 

12 1528 Brazilian 

socioeconomic 

classification (based 

on education level 

of head of family 

and purchase power 

of family) 

SES SES Greater caries 

prevalence and 

experience in lower 

SES children 

DMFT Alves et al. 

2013 
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CSS School 

children 

Lithgow, 

New 

south 

wales, 

Australia 

10-12 257 Living in a single 

parent household 

Education level of 

female 

parent/guardian 

Education level of 

male 

parent/guardian 

Occupation of 

female 

parent/guardian 

Occupation of male 

parent/guardian 

Family income 

Occupation of 

male 

parent/guardian 

Occupation of 

male 

parent/guardian 

Children whose male 

parent/guardian was a 

pensioner, a labourer, 

or unemployed had 

greater extent of caries 

than those children 

whose male 

parent/guardian was 

manager or had a 

professional occupation 

DMFT Arora and 

Evans 2012 

CSS School 

children 

Piracicab

a city, 

Brazil 

12 724 Monthly family 

income 

Number of people 

living in the 

household 

Mother’s 

educational level  

Fathers’ educational 

level 

Home ownership 

Monthly family 

income 

Father’s 

education 

Mother’s 

education 

Monthly family 

income  

Children of parents 

earning less income 

were at greater risk than 

those earning more 

Caries was less 

prevalent in children of 

parents with higher 

education than their 

counterparts 

DMFT Benazzi et 

al. 2012 

CSS School 

children 

Sassari, 

Sardinia 

(Italy) 

12 403 Socioeconomic 

category and status 

of the family 

Age of the mother 

Socioeconomic 

category and 

status of the 

family 

None Children belonging to 

higher socioeconomic 

level had lower caries 

levels 

DMFT  

DMFS 

Campus et 

al. 2001 

CSS School 

children 

Vienna, 

Austria 

12 736 Migration 

background of 

parents 

Migration 

background of 

parents 

Migration 

background of 

parents 

Children with a 

migration background 

are at high risk of 

DMFT Cvikl et al. 

2014 
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Parent’s education 

(parent with highest 

level of education 

was considered)  

Parent’s 

education 

dental caries and 

children of parents with 

low educational level 

experienced greater 

caries levels.   

CS School 

children 

Yazd 

and 

Hadi-

Shahr 

cities, 

Iran 

12 1223 Parents’ job 

Parents’ 

Educational level 

(no information 

about which parent 

it was)  

None None - DMFT Daneshkaze

mi and 

Davari 2005 

CSS School 

children 

Thiruvan

anthapur

am, 

Kerala 

12 838 Mother’s education None None - DMFT David et al. 

2005 

Data 

from 

two 

previo

us 

CSS 

Children 

who 

attended 

school 

dented 

service 

South 

Australia 

and 

Queensla

nd 

6-12 7875 Equivalized 

household income 

(based on 

Household size and 

income) 

Equivalized 

household 

income 

Equivalized 

household 

income 

Children of lowest 

income category more 

risk at caries  

DMFS Do et al. 

2010 

CSS School 

children 

Clermon

t-

Ferrand, 

France 

10 427 Family status  

Number of children 

in the family 

Birth order of the 

child 

Mother’s 

employment 

Father’s 

employment  

Country of origin of 

the parents  

Number of 

children in the 

family  

Mother’s 

employment 

Father’s 

employment  

Country of 

origin of the 

parents  

Number of 

children in the 

family  

Father’s 

employment 

Country of 

origin of the 

parents 

Greater caries in 

families with more 

children  

Children of jobless 

parents had greater 

caries 

Children of one or both 

immigrant parents had 

greater caries  

DMFT Enjary et al. 

2006 
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Basic dental 

insurance 

Basic dental 

insurance Children with state aid 

insurance had  more 

caries than those with 

private insurance 

CSS School 

children 

Montserr

at 

(British 

overseas 

territory) 

12 32 Fathers occupation No inferential 

statistics done  

No inferential 

statistics 

reported 

-  DMFT Fergus 2010 

CSS School 

children 

Nairobi 

west and 

Mathira 

west 

districts, 

Kenya 

12 639 Mother’s education  Not conducted Mother’s 

education in 

Nairobi west 

district 

Children of illiterate 

mothers more prone for 

dental caries than those 

whose mothers were 

educated  

DMFT Gathecha et 

al. 2012 

CSS School 

children 

Benghaz

i, Libya 

12 2662 Father’s education 

Mother’s education 

Father’s 

education 

Father’s 

education 

Children of less 

educated fathers had 

greater caries  

DMFT 

DMFS 

Huew et al. 

2011 

CSS 

data 

from a 

LS 

School 

children 

National 

represent

ative  

sample 

of 

Australia 

6-7 4464 Socioeconomic 

position (SEP) 

(derived from 

combined annual 

household income, 

parents’ years of 

education and  

occupation ) 

Not conducted SEP Lower SEP was 

associated with higher 

odds of parent-reported 

caries 

Parent 

reported 

caries 

levels 

Kilpatrick 

et al. 2012 

CSS School 

children 

Arkhang

elsk, 

North 

West 

Russia; 

12 590- 

Russian

; 

264- 

Norweg

Family economy  

Family status 

Money spent on 

sweets per week 

Parental education 

Self-evaluated 

oral health 

Oral health 

Oral health 

problems in the 

Children were more at 

caries risk if their 

parents evaluated their 

oral health as 

moderate/bad, and

DMFT Koposova 

et al. 2013 
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Tromso, 

Northern 

Norway 

ian Parents self-

evaluated oral 

health 

Oral health 

problems in the past 

2 years 

Last dental 

attendance  

Adequate help 

obtained during last 

visit to dentist  

Number of teeth  

problems in the 

past 2 years, 

                  

Adequate help 

obtained during 

last visit to 

dentist 

 

past 2 years                                                           

had oral problems in the 

last 2 years 

                                                                   

and have not received 

adequate help in last 

dental visit  

CSS School 

children 

Arkhang

elsk, 

North 

West 

Russia; 

Tromso, 

Northern 

Norway 

12 48- 

North 

west 

Russia; 

36 – 

Tromso

, 

Norway 

Family status   

Money spent on 

sweets per week 

Parental education 

Self-evaluated oral 

health condition 

Oral health 

problems in the past 

2 years 

Number of teeth 

Time since last visit 

to dentist 

Parental 

education 

                                                     

Self-evaluated 

oral health 

                                                

Oral problems 

during the past 2 

years 

                                         

Time since last 

visit to dentist 

 

Parental 

education 

                                        

 

                             

 

                                         

                                       

Time since last 

visit to dentist 

Children more at risk of 

caries if parents had 

<12 years of education,  

bad self-evaluated oral 

health and 

                                                       

oral health problems 

during the last 2 years  

                                                    

No information given 

on the direction of 

relation of caries with 

parents’ time since last 

dental visit  

DMFT Koposova 

et al. 2010 

CSS Children 

selected 

from 

citizen 

registry 

Subsamp

le of 

Thailand 

National 

oral 

health 

12 1063 Daily pocket money 

for snacks 

Daily pocket 

money for 

snacks  

Daily pocket 

money for 

snacks 

Children receiving 

pocket money of >10 

bahts had greater caries 

than those receiving 0-

10 baht 

DMFT Krisdapong 

et al. 2013 
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survey 

RS Children 

attending 

Ylivieska 

Public 

Health 

Centre  

Yliviesk

a district, 

Finland 

10 93 

(xylitol

), 55 (F 

or 

CHX) 

and 359 

(none) 

Mothers’ receiving 

preventive 

intervention (three 

groups; xylitol 

chewing gum, 

fluoride or CHX 

varnish treatments , 

no intervention    

None  None - DMFT Laitala et al. 

2013 

CSS School 

children 

Berisso 

city, 

Buenos 

Aires 

province

, 

Argentin

a 

6 804 Socioeconomic 

position (from 

father’s or mother’s 

occupation)  

Socioeconomic 

position 

Not conducted Children of manual 

workers had greater 

caries experience than 

those whose parents 

were managers, 

professionals and 

employees  

DMFT 

DMFS 

Llompart et 

al. 2010 

CSS School 

children 

City of 

Sao 

Paulo, 

Brazil 

12 4249 House crowding 

Mother’s education 

Father’s education 

Family income 

Owning a car 

House crowding 

                                  

Mother’s 

education  

Father’s 

education 

Family income                             

Owning a car 

House crowding 

                                                             

  

Family income 

                                   

Greater caries in 

children living in over-

crowded houses                                             

Children of less 

educated parents had 

more caries                      

Greater caries in 

children with less 

family income 

More caries in children 

of families with no car 

Untreate

d caries 

(D of 

DMFT) 

Lopes et al. 

2013 

CSS School 

children 

Na 

Klang 

district, 

Nongbua 

12 111 Father’s education 

Mother’s education 

Family income 

Family income  Family  income Children belonging to 

families with more 

income were at greater 

risk for caries 

DMFT Lueangpian

samut et al. 

2012 
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Lampoo 

province

, 

Thailand 

CSS School 

children  

Parkala 

and 

Udupi 

towns, 

India  

12 200 Social class based 

on per capita 

income  

None  Not performed  - DMFT 

SIC 

Mahalaksh

mi et al. 

2004 

CSS School 

children 

Belo 

Horizont

e, Minas 

Gerais, 

Brazil 

8-10 1204 Household income 

Number of 

residents in the 

home 

Caregivers’ 

schooling 

Household 

income 

Caregivers’ 

schooling 

None  Children of caregiver 

with lesser education 

and less household 

income had greater 

caries experience and 

severity 

DMFT Martins et 

al. 2014 

CSS School 

children 

(Autistic 

and non-

autistic) 

From 

three 

districts 

of 

Istanbul, 

Turkey   

6-12 363 

(62-

autistic, 

301-

non-

autistic) 

Mother’s education 

Father’s education 

Family income 

 

Family income Family income  Children from  low 

income families had 

more caries 

DMFT Namal et al. 

2007 

CSS Mothers 

and 

children 

attending 

Hiroshima 

University 

Dental 

Hospital 

Hiroshi

ma city, 

Japan 

8-11 117 Mother’s gingival 

health and oral 

hygiene level 

(measured by Oral 

rating index) 

Mothers oral health 

behaviour  

Mother’s 

gingival health 

and oral hygiene 

level  

Mother’s 

gingival health 

and oral hygiene 

level  

Mothers with better 

gingival health and oral 

hygiene had children 

with lower caries 

DFT Okada et al. 

2008 

CSS School 

children 

Hiroshi

ma, 

Japan 

7-12 296 Parent’s oral health 

behaviour  

Parent’s oral 

health behaviour 

on decayed teeth 

Parent’s oral 

health behaviour 

on DT  

Children of parents 

with better oral health 

behaviour had less 

DT 

FT 

Okada et al. 

2002 
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(DT) only  caries 

CSS School 

children 

Greece 12 1224 Father’s education  

Mother’s education  

Father’s 

education  

Mother’s 

education  

Father’s 

education  

Mother’s 

education  

Children of mother or 

father with higher 

education had lower 

caries experience  

DMFT 

DMFS 

Oulis et al. 

2012 

CSS School 

children 

Piracicab

a city, 

Sao 

Paulo, 

Brazil 

12 1001 Family monthly 

income 

Number of 

residents living in 

the house 

Mother’s education 

Father’s education  

Home ownership 

DMFS and 

DMFS+WL 

Family income 

Residents in 

house  

Mother’s 

education 

                                    

Father’s 

education 

WL: 

Family income 

Residents in 

house 

Fathers 

education 

DMFS and 

DMFS+WL 

Family income 

Residents in 

house  

 

                                

Father’s 

education 

WL: 

Family income 

 

Children from high 

income families had 

less caries  

Children in houses with 

more residents had 

greater caries                                        

Children of father or 

mother with greater 

education had less 

caries 

DMFS 

DMFS + 

WL 

WL (non 

cavitated 

active 

caries 

lesion) 

Pardi et al. 

2010 

CSS School 

children 

Piracicab

a city, 

Sao 

Paulo, 

Brazil 

12 929 Monthly family 

income 

Number of people 

living in the 

household  

Father’s education  

Mother’s education  

Car ownership  

Home ownership 

Monthly 

income,  

                                     

Father’s 

education 

Mother’s 

education 

 

Car ownership 

Monthly income 

                                   

Father’s 

education 

 

 

 

                                            

Children in families 

with more income had 

less caries  

Children of father or 

mother with better 

education had less 

caries  

                                                   

Children in families 

with more number of 

cars had less caries  

DMFT Pereira et 

al. 2007 
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Cohort Children of 

Pelotas, 

brazil 

Pelotas, 

brazil 

12 339 Social class at birth 

(employment 

status) 

 

Family income at 

birth 

 

Father’s schooling 

at birth 

 

Mother’s schooling 

at birth   

 

Family economic 

level at age 12 

Mother’s 

schooling at 

birth 

 

None  Children of less 

educated mothers had 

greater caries 

DMFT Peres et al. 

2009 

CSS School 

children 

City of 

Santa 

Maria, 

Brazil 

12 792 Household income 

Mother’s schooling 

Father’s schooling 

Mother’s 

occupation 

Father’s occupation 

DMFT 

prevalence: 

Household 

income  

Mother’s 

schooling 

Father’s 

schooling 

Mother’s 

occupation  

DMFT mean: 

Household 

income 

Father’s 

schooling  

SiC: 

Household 

DMFT 

prevalence: 

Household 

income  

 

 

 

 

DMFT mean :  

Household 

income 

 

SiC: 

Household 

income 

 

 

Children from families 

with higher household 

income had more caries  

Children of mother or 

father with less 

education had more 

caries   

Children of 

unemployed mothers 

had more caries 

DMFT 

prevalen

ce 

DMFT 

mean 

SiC 

Piovesan et 

al. 2011 
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income 

Father’s 

schooling   

CSS School 

children 

Jordan 12 2560 Parents’ level of 

education 

Not conducted  Parents’ level of 

education 

Children of parents 

with low education had 

greater caries 

experience and were at 

greater risk 

DMFT Rajab et al. 

2014 

LS School 

children 

Belo 

Horizont

e, Brazil 

9-11 224 Family income 

 

Mother´s education 

None  None  - Incidenc

e of 

carious 

lesion on 

the 

occlusal 

surface 

of 1st 

permane

nt molars 

Rossete 

Melo et al. 

2013 

CSS School 

children 

Frielburg

, 

Germany 

12 322 Parents education  Parents 

education  

Not done  Children with parents 

with greater education 

had less caries 

DMFT Sagheri et 

al. 2008 

CSS School 

children 

Freiburg, 

Germany 

and 

Dublin, 

Ireland 

12 699 Social class (based 

on parents’ 

educational level 

and parents’ 

employment) 

Social class in 

both cities  

Not performed  Children belonging to 

lower social class had 

more caries but in 

Freiburg, caries was 

poorest in middle social 

class followed by low 

and high 

DMFT Sagheri et 

al. 2007 

CSS School 

children 

North-

west 

Dublin, 

Ireland 

12 332 Family’s medical 

card status 

(available to low 

income individuals 

None  Not performed  - DMFT Sagheri et 

al. 2009a 
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and families) 

CSS School 

children 

Dublin, 

Ireland 

and 

Freiburg, 

Germany 

12 567 Social class (based 

on parents’ 

educational level 

and parents’ 

employment) 

Social class Social class  Children belonging to 

lower social class had 

more caries but in 

Dublin, caries was 

poorest in middle social 

class followed by low 

and high 

DMFT Sagheri et 

al. 2009b 

CSS School 

children 

Tehran, 

Iran 

9 409 Parent’s education 

(highest of either of 

the parents ) 

Parent’s 

education  (only 

on Decayed 

component)  

Not performed  Children of low 

education parents had 

greater decayed teeth  

D 

DMFT 

Saied-

Moallemi et 

al. 2006 

CSS School 

children 

Davange

re city, 

India 

6 765 SES (based on per 

capita family 

income) 

SES  Not performed  Children belonging to 

lower SES had more 

caries 

DMFT Sakeenabi 

et al. 2012 

CSS School 

children 

Galiza, 

Spain 

12 1217 Mother’s education Mother’s 

education  

Mother’s 

education  

Children of mothers 

with higher education 

had less caries  

DMFT Smyth and 

Caamano 

2005 

CSS School 

children 

South 

Belfast 

area, 

Ireland 

11-12 230 Parental 

employment status 

(no information 

about which parent 

it was) 

Parental 

employment 

status  

Parental 

employment 

status 

No  information on 

direction 

Untreate

d caries 

“D” of 

DMFT 

Sweeney 

and 

Kinirons 

2000 

CSS School 

children 

Southlan

d 

province

, New 

Zealand 

9 443 New Zealand 

Socioeconomic 

Index (based on the 

occupation of the 

parent with higher 

occupation) 

None  SES (only in 

unadjusted 

analysis)  

Children belonging to 

families with higher 

SES had less caries 

DMFS Thomson 

and Mackay 

2004 

ES Children Varberg 

city, 

Sweden  

10 405 Mothers MS levels 

at 18 months of 

child’s age 

Mothers MS 

levels  

Not conducted  Mothers MS levels 

positively correlated 

with caries experience 

DS 

(cavitate

d and 

Thorlid et 

al. 2012 
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Mothers’ chewing 

gums (four groups: 

xylitol, 

CHX+Xyl+sorbitol, 

F+Xyl+Sorb & non 

chewing group) 

when child was of 

6-18 months age  

in children non-

cavitated 

lesion) 

CSS School 

children 

Municip

ality of 

Curitiba

nos, 

Brazil 

12 253 Father’s education 

Mother’s education  

 

 

Father’s 

education 

Mother’s 

education 

Father’s 

education 

Mother’s 

education 

Children of father or 

mother with greater 

education had less 

caries  

DMFT Traebert et 

al. 2011 

CSS School 

children 

Banglad

esh 

12 631 Social class (based 

on father’s 

education) 

None  None  - DMFT Ullah et al. 

2002 

CSS Children Greece 12 1224 Mother’s education 

Father’s education 

Not conducted  Mother’s 

education 

Father’s 

education 

Children of father or 

mother with greater 

education had less 

caries  

DMFS Vadiakas et 

al. 2011  

CSS School 

children 

Guangdo

ng 

province

, China 

12 1576 Parents’ education   Not conducted  None  - DMFT Wong et al. 

2001 

CSS = Cross-sectional study; LS = Longitudinal study; RS = Retrospective study; ES = Experimental study; SiC=Significant Caries Index; WL 

= White Lesions in enamel.
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3.1.4.3 Family income  

Family, or some alternative indicators of income status, were considered in 20 articles 

(Al Agili and Alaki 2014; Arora and Evans 2012; Benazzi et al. 2012; Do et al. 2010; Enjary 

et al. 2006; Koposova et al. 2013; Koposova et al. 2010; Krisdapong et al. 2013; Lopes et al. 

2013; Lueangpiansamut et al. 2012; Mahalakshmi et al. 2004; Martins et al. 2014; Namal et 

al. 2007; Pardi et al. 2010; Pereira et al. 2007; Peres et al. 2009b; Piovesan et al. 2011b; 

Rossete Melo et al. 2013; Sagheri et al. 2009a; Sakeenabi et al. 2012). Nine of these found an 

inverse relation (Benazzi et al. 2012; Do et al. 2010; Lopes et al. 2013; Martins et al. 2014; 

Namal et al. 2007; Pardi et al. 2010; Pereira et al. 2007; Piovesan et al. 2011b; Sakeenabi et 

al. 2012), 5 observed family income to be insignificant (Al Agili and Alaki 2014; Arora and 

Evans 2012; Mahalakshmi et al. 2004; Peres et al. 2009b; Rossete Melo et al. 2013) and only 

1 study observed a direct relationship (Lueangpiansamut et al. 2012). One study found that 

children with State Aid insurance had greater caries experience than those with private 

insurance (Enjary et al. 2006), whereas a family medical card given to low income families 

was found to be non-significant in a study from the city of Dublin, Ireland (Sagheri et al. 

2009a). Two studies found no association between money spent on sweets and dental caries 

(Koposova et al. 2013; Koposova et al. 2010). Another study found that children who were 

given more pocket-money experienced greater caries levels (Krisdapong et al. 2013). Two 

studies observed car ownership to be inversely related to dental caries (Lopes et al. 2013; 

Pereira et al. 2007), with 3 studies finding no relation between home ownership and dental 

caries (Benazzi et al. 2012; Pardi et al. 2010; Pereira et al. 2007). On the other hand, in a 

study from Saudi Arabia, children whose parents owned a home had greater caries experience 

(Al Agili and Alaki 2014). In one study, children’s self-evaluated family economy was found 

to be insignificant in predicting dental caries (Koposova et al. 2013).  
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3.1.4.4 Parents’ education 

Six studies from Brazil (Benazzi et al. 2012; Lopes et al. 2013; Pardi et al. 2010; 

Pereira et al. 2007; Piovesan et al. 2011b; Traebert et al. 2011), two from Greece (Oulis et al. 

2012; Vadiakas et al. 2011) and one from Saudi Arabia (Al Agili and Alaki 2014) found 

education of both the parents’ to be significantly inversely related to dental caries experience, 

while four studies (Arora and Evans 2012; Lueangpiansamut et al. 2012; Namal et al. 2007; 

Saied-Moallemi et al. 2006) reported that the education level of either parent failed to 

influence dental caries in their children. Only mothers’ education, but not father’s, was 

significant in a study from Iraq (Ahmed et al. 2007) and a cohort study from Brazil (Peres et 

al. 2009b) showed that children of highly educated mothers experienced less caries than those 

children whose mothers were less educated. On the contrary, a study from Libya found only 

fathers’ education to significantly influence dental caries (Huew et al. 2011). In four studies 

that recorded only mother’s education, which were conducted in five different regions, this 

was found to be insignificant in Kerala (India), Belo Horizonte (Brazil) and Nairobi West 

District (Kenya) (David et al. 2005; Gathecha et al. 2012; Rossete Melo et al. 2013), while it 

was found to be significantly associated with lower caries experience in Galiza (Spain) and 

Mathira West District (Kenya) (Gathecha et al. 2012; Smyth and Caamano 2005). A study 

from Bangladesh used father’s education as a proxy of social class and found it to be an 

insignificant predictor of dental caries experience (Ullah et al. 2002). Of the eight studies that 

have considered only one of either parent’s education, three found it to be insignificant 

(Daneshkazemi and Davari 2005; Koposova et al. 2013; Wong et al. 2001) while five 

reported parents’ education as inversely related to dental caries (Cvikl et al. 2014; Koposova 

et al. 2010; Martins et al. 2014; Rajab et al. 2014; Sagheri et al. 2008).  
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3.1.4.5 Parents’ occupation 

Of the four studies that evaluated the effect of the occupation of each parent on the 

dental caries experience of their children, an Argentinian study found children of parents who 

were manual workers to experience greater dental caries than those children whose parents 

were in professional occupations (Llompart et al. 2010).  A French study (Enjary et al. 2006) 

found significantly greater caries in children of unemployed parents than those who were 

employed. The other two studies from Brazil (Piovesan et al. 2011b) and Australia (Arora 

and Evans 2012) observed only mother’s occupation and father’s occupation respectively to 

significantly influence dental caries with children of unemployed parents experiencing more 

caries than those with employed parents. A study where only the  parent with the “higher” 

occupation, as defined by the New Zealand socioeconomic index, was considered found that 

children of parents’ with higher occupation scores had less caries experience (Thomson and 

Mackay 2004). Of two studies that have evaluated the effect of  parental employment status 

on dental caries, one from Northern Ireland observed it to significantly influence dental decay 

(Sweeney and Kinirons 2000) while another from Iran found no association (Daneshkazemi 

and Davari 2005). A cohort study from Brazil reported that social class of the family, based 

on the occupation, was not significantly associated with  dental caries (Peres et al. 2009b).  

3.1.4.6 Family environment  

Of the four studies that assessed the effect of house crowding, or number of people in 

the household, two observed  significantly more caries in children living in crowded houses 

(Llompart et al. 2010; Pardi et al. 2010), while the other two found this to be insignificant 

(Benazzi et al. 2012; Pereira et al. 2007). All four studies that assessed the effect of family 

status (living with both parents/single parent) on dental caries found it to be insignificant 

(Arora and Evans 2012; Enjary et al. 2006; Koposova et al. 2013; Koposova et al. 2010).  In 

Iranian school children, the variable ‘number of siblings’ was not related to dental caries 
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(Daneshkazemi and Davari 2005). However, in a study on 10-year-old school children in 

France, those children living in a family with 4 or more children and having one parent born 

in a foreign country, experienced greater caries levels. In this study, birth order of the child 

was not related to dental caries experience (Enjary et al. 2006). Another study, from Austria, 

has also found that children whose parents were migrants were at greater risk of dental caries 

(Cvikl et al. 2014). In an Italian study the age of the mother had no influence on dental caries 

experience (Campus et al. 2001).    

3.1.4.7 Parents’ oral health status and behaviour  

Two studies observed no significant difference in dental caries experience between 

the children whose mothers used xylitol chewing gum and those children whose mothers used 

some alternative preventive regimen (Laitala et al. 2013; Thorild et al. 2012). Two studies 

(Koposova et al. 2013; Koposova et al. 2010) considered a wide range of parental 

characteristics such as parents’ self-evaluated oral health, oral health problems in the 

previous 2 years, last dental attendance, help obtained during last dental visit and number of 

teeth. One of these studies found ‘self-evaluated oral health’, ‘oral health problems during the 

past 2 years’ and ‘last dental attendance’ as significant factors in influencing dental caries 

while the other study observed ‘help obtained during last dental visit’, ‘self-evaluated oral 

health’ and ‘oral health problems during the past 2 years’ to significantly influence dental 

caries in children. In two studies by the same author (Okada et al. 2008; Okada et al. 2002), 

one (Okada et al. 2008) observed the mother’s gingival health and oral hygiene level to 

significantly correlate with the caries level in children, but the mother’s oral health behaviour 

was not related to dental caries. The other study observed a correlation between parents’ oral 

health behaviour and dental decay in children (Okada et al. 2002)   
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3.1.5 Discussion  

This paper intended to systematically review original articles published since 2000 on 

the influence of various parental characteristics on children’s dental caries levels. Two 

previous systematic reviews reported the parent-related risk factors associated with dental 

caries in deciduous dentition of children (Harris et al. 2004; Hooley et al. 2012); therefore 

only studies that studied the effects of parental characteristics on permanent dentition were 

included in the present review. Although literature suggests that caries is multifactorial and 

disease levels vary from country to country and within countries based on the living 

conditions, environmental factors, lifestyle and preventive facilities available (Edelstein 

2006), we limited our objective to analyse the effect of only socio-demographic, behavioural 

and family environment-related characteristics of parents. Studies that evaluated the effect of 

macro level or community level SES characteristics were excluded from this review as we 

aimed to assess the influence of parents’ individual level circumstances. Article search was 

limited to those published after 2000 in order to present the updated evidence from the recent 

literature. Moreover, a systematic review has also been published in 2001 on socioeconomic 

determinants of dental caries but it was not specific to permanent dentition in children aged 

6-12 years (Reisine and Psoter 2001).  

Given that the literature on this topic is extensive, hand searching for grey literature 

did not seem plausible. We have initially planned to include non-English titles but did not 

pursue as it was not logistically possible to undertake translations. However, we believe that 

exclusion of non-English articles would not have impacted the conclusions of this study as 

there were only four abstracts that were relevant for full text review. No evidence of 

systematic bias has been observed in those reviews and meta-analyses where articles 

belonging to languages other than English were excluded (Morrison et al. 2012). Taking into 

account the existence of massive literature on this topic, keywords pertinent to our objective 
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were diligently selected to capture relevant articles and avoid retrieving exhaustive unrelated 

titles. Truncation was also used for key word “Child” in order to capture those articles that 

have used variations of the keyword “Child”. This helped in keeping the search 

comprehensive as well as relevant.   

The effect of SES on dental caries was unequivocal: all studies that have used a 

composite SES scale report that children in lower SES families experience greater caries than 

those belonging to higher SES families. This is in accordance with a recent systematic review 

which observed an association between caries and SES (Schwendicke et al. 2015). A wide 

range of proxy indicators for family income were used in the reviewed studies. More than 

half of these reported an inverse relationship between dental caries and family income. A 

majority of the studies that have considered parental education observed an inverse 

relationship, with children of well-educated parents experiencing less caries. However, 

several studies did not define measures of education and these data might not be valid. 

Children of unemployed parents’ and those in manual jobs were reported to have greater 

caries than their counterparts. In general, the effect of various SES indicators on dental caries 

was not conclusive, but family income, parents’ education and occupation were inversely 

related to dental caries experience in more than half of the studies which considered these 

characteristics. There were variations between the study regions for association of various 

socioeconomic indicators with dental caries in children, for instance all except one study 

from Brazil found significant association between parents’ education and dental caries. 

Literature suggests that the relative strength of different kinds of interrelated SES indicators, 

like occupation, education and income, do shape health status but show regional variation, 

presumably related to political and cultural factors (Piha et al. 2010).  Therefore, the effect of 

these SES indicators on dental caries should be inferred thoughtfully as the reviewed articles 
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came from different parts of the world and most studies were small and cross-sectional in 

design.  

The variables overcrowding and poor health have been linked in previous studies 

(Australian Indigenous HealthInfoNet 2008). However, a recent literature review (Office of 

the Deputy Prime Minister, UK 2004) concluded that there is no strong evidence from quality 

studies to support the impact of overcrowding on health outcomes. In accordance, house 

crowding was not found to be related to dental caries in any of the studies included in this 

review. Children living with a single or separated parent are prone to imbibe poor oral health 

behaviours as their parents are stressed to earn income and thus neglect the monitoring of oral 

health, while those children living with both biological parents are more likely to live in a 

supportive environment for performing better oral health behaviours (Lisboa et al. 2013). 

Further, a systematic review  (Hooley et al. 2012) found evidence indicating that children 

living in single parent families and in families with many siblings have higher rates of early 

childhood caries.   However, none of the studies we reviewed found that living with single 

parents would necessarily put children at greater risk for dental caries. This difference 

between the previous systematic review and our study can be attributed to the difference in 

ages of the children considered: children aged 6-12 years would have already developed their 

oral hygiene regimen and do not require monitoring of oral hygiene behaviours. We have 

only two studies in our review which observed the effect of number of siblings or children in 

the family on dental caries and the results from these were conflicting. Although the children 

of parents who were migrants were at more risk of dental caries, this variable was considered 

only in two studies (Cvikl et al. 2014; Enjary et al. 2006). 

There have been reports confirming transmission of cariogenic bacteria from mothers 

to their children (Li and Caufield 1995; Weintraub et al. 2010) and evidence suggests a direct 

relationship between oral colonization with Mutans streptococci (MS) in mother and the child 
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(Thorild et al. 2002). However, from the two studies reviewed in the age group reviewed 

here, only one found an association between MS levels in mothers’ saliva and dental caries 

levels in their children. The same study found no direct benefit of mothers chewing xylitol 

gum on dental caries in 10-year-old children. Nevertheless, the American Academy of 

Paediatric Dentistry (2008) recommends xylitol usage in children and adolescents  at 

moderate or high risk for dental caries as Xylitol is effective in reducing MS levels in saliva 

and plaque.   

The evidence on the influence of parents’ oral hygiene behaviour, oral hygiene level, 

gingival health status and self-evaluated oral health on dental caries is not robust as the 

findings from the few studies reviewed here were contradictory. A recent systematic review 

(Castilho et al. 2013) concluded that parents’ oral health habits do influence children’s dental 

caries levels.  

The quality assessment tool used in this study was not validated; however it assesses 

the three important domains (selection of participants, measurement of variables and control 

for confounding) of quality assessment (Sanderson et al. 2007) and was easy to use. This tool, 

rather than just recording the validity of the method of variable measurement as a 

dichotomous response of ‘yes’ or ‘no’, gives a three-point scoring based on the severity and 

accuracy of caries diagnosis. Further, the criteria we used satisfies all the recommendations 

for a good quality assessment tool which includes; having small number of domains, being 

specific with consideration given to topic, and being a simple checklist  (Sanderson et al. 

2007).  

The results of this systematic review should be interpreted with caution as we have 

synthesised the literature from different studies that have used different methods of caries 

diagnosis.  The differences in the criteria used, and the severity level at which dental caries 

was diagnosed, would have caused differences in the quantification of caries levels between 
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studies. Other limitations of this systematic review include the poor quality of many study 

designs, heterogeneous and small populations with a danger of extrapolating findings to a 

whole country. Concerns about the non-uniformity of parent-level variables and 

comparability of dental caries diagnosis, hindered us from performing meta-analysis. The 

majority of the studies were cross-sectional in nature and thus the association between parent 

characteristics and dental caries in children cannot be regarded as causal.  

3.1.6 Conclusions  

Most of the literature on determinants of dental caries has been limited to 

socioeconomic and behavioural aspects while we found that studies evaluating the effect of 

family environment and parental oral hygiene behaviour are few. Further studies with 

uniform caries diagnosis criteria and methods are recommended to understand the interplay 

of various parent related characteristics and dental caries. Children belonging to lower SES 

families experienced greater caries than those belonging to higher SES. In more than half of 

the studies, children of highly educated, professional and high income parents were at lower 

risk for dental caries compared to those whose parents were poorly educated, unemployed or 

manual workers and had low family income. There were conflicting results from the studies 

on the effect of variables related to family environment and parents’ oral hygiene and status 

on dental caries which makes it difficult to provide inferences on their relationship with 

dental caries.   

3.1.7 Updated literature review  

A new search was conducted in March 2017. As the time limiter used to search the 

relevant articles in the published systematic review was March 2015, a new search was 

carried out to retrieve the articles published from April 2015 to February 2017.  Search in 

PubMed using the similar search criteria retrieved 268 titles, of which, eight articles were 

included for full-text review. Among the articles that met the inclusion criteria, four were 
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conducted on Brazilian child population (Alves et al. 2015; de Oliveira et al. 2015a; 

Fernandez et al. 2015; Paula et al. 2015a). Two studies from Brazil (de Oliveira et al. 2015a; 

Fernandez et al. 2015) and one study on Italian 12-year-old children (Ferrazzano et al. 2016) 

observed that caries experience decreased as the level of mother's education increased. Paula 

et al., (2015) found that lower family income, parental education, and not owning a home 

were associated with greater caries experience. However, in multivariate analysis household 

income was the only variable that remained significant. Another study on a small sample of 

12-year-old Brazilian children reported that poor ‘family development index (an indicator of 

socioeconomic characteristics and living conditions) was associated with greater caries 

experience (Alves et al. 2015). There was one study from India which found that children of 

mothers with unskilled occupations and illiterate parents were more likely to have dental 

caries than those children who had mothers with skilled occupations and parents’ with greater 

than ten years of education (Kumar et al. 2016d).   

Of the eight included studies, there were only two studies that found no association 

between parental socioeconomic characteristics and caries experience in children. A study on 

a large sample 12-year-old children from China found no association between parental 

education level and dental caries (Shen et al. 2015) while a study on a representative sample 

of 9-11-year-old US children found no association between family income and dental caries 

experience in multivariate analysis.  

The findings from the eight recently published articles are similar to those reported in 

the published systematic review.   
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3.2 Literature on the effect of parenting practices on dental caries experience  

A literature review on the impact of parenting practices on childhood caries could not 

be presented in our systematic review (chapter 3.1) as most of the studies that have evaluated 

this association were conducted in children with early childhood caries. Whereas, our 

systematic review included only those studies that had caries in permanent dentition as the 

outcome while those that had caries in deciduous dentition or both the dentitions as the 

outcome were excluded. Therefore, a brief review of the existing literature on the association 

between parenting practices and children’s caries is presented here.  

Duijster et al. studied the impact of several family-related variables on early 

childhood caries in Netherlands. They observed that children from poorly organized families 

had greater caries experience and this association was mediated through toothbrushing 

frequency (Duijster et al. 2014a; Duijster et al. 2014b). Family organization assesses, using a 

structured questionnaire (Duijster et al. 2014a), the structure, routines, specific roles of family 

members and the ability of the family to resolve problems.. They also observed that parents 

of caries-free children were more likely to exhibit positive parenting practices (eg., positive 

involvement and encouragement) and demonstrated less coercive parenting practices than 

those parents whose children had caries (de Jong-Lenters et al. 2014; Duijster et al. 2015).  

However, no study could be traced from other parts of the world including the Indian 

sub-continent that has evaluated the pathway of the influence of parental rearing practices on 

dental caries in the permanent dentition of children. Another study was conducted in the 

United States of America (USA) on a small sample of 132 child/parent dyads to assess the 

association between parenting style and dental caries experience in the deciduous dentition 

(Howenstein et al. 2015). That study observed lower caries experience in children whose 

parents reported high levels of warmth and control towards their children (Howenstein et al. 
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2015). In contrast to the observations made by Duijster et al., de Jong-Lenters et al., and 

Howestein et al., there were two studies conducted in the native child population of USA and 

India which found no association between parenting style and dental caries experience 

(Dabawala et al. 2016; Seran et al. 2013). The reason for the effect of parenting style not 

being observed on childhood caries in both these studies might be because of the parenting 

questionnaire (parenting style dimension questionnaire - PSDQ) they chose. PSDQ 

categorises parents into any of the three parenting styles (authoritative, authoritarian and 

permissive) and these authors have compared the caries levels between the three parenting 

styles. However, the majority (more than 90%) of the parents in these studies reported only 

one type of parenting style making it difficult to facilitate valid comparisons (Dabawala et al. 

2016; Seran et al. 2013) 



86 

Paper 4 (Chapter 3.3) 
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3.3 Parenting practices and children's dental caries experience: A structural 

equation modelling approach 

Kumar S, Tadakamadla J, Zimmer-Gembeck MJ, Kroon J, Lalloo R, Johnson NW 

3.3.1 Abstract  

Aim: To evaluate the direct and mediated associations between parenting practices and dental 

caries experience in Indian school children   

Methods: The target population consisted of school children and their parents (N=1539) of 

Medak district in the state of Telangana, India. Parents completed a questionnaire that 

consisted of questions related to socio-economic status (SES), family structure, the number of 

children, their own oral hygiene behaviour, and their parenting practices. Parenting practices 

were assessed using a translated version of Parent-Child Relationship Questionnaire (PCRQ) 

which was found to have two factors, power assertion (i.e., over control and coercion) and 

positive parenting (warmth and positive parent-child interaction). Children completed a 

questionnaire on tooth brushing frequency, dental visiting and sugar consumption practices to 

evaluate their oral hygiene behaviour, and underwent a clinical examination for dental caries 

by a single examiner. Path analysis was used to explore the influence of parent-child 

relationship, SES and other family level variables on dental caries experience of children.   

Results: Parents’ oral hygiene behaviour was positively (β=0.18), and power assertion 

negatively (β=-0.06) associated with children's oral hygiene behaviours. Families reporting 

higher SES had children with less dental caries experience (β=-0.10) and better oral hygiene 

behaviour (β=0.13). Power assertion parenting had an indirect association with dental caries 

experience (β=0.003, p=0.038).  

Conclusions: Children had higher dental caries experience when they lived in families with 

lower SES and used more power assertion parenting practices.  
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3.3.2 Introduction  

Globally, it is estimated that 60% to 90% of school children experience dental caries 

(Oral health  2012), making it one of the ten most prevalent health conditions in the world 

(Kassebaum et al. 2015). Several intricately interrelated determinants predict oral health in 

children. These can broadly be categorised as child-, family- and community-level variables 

(Fisher-Owens et al. 2007). In particular, parental socio-economic status (SES) and home 

environment are important family-level predictors of hygiene and diet-related conditions such 

as dental caries in children (Hooley et al. 2012; Kumar et al. 2016f). Parents make choices 

about health-related practices (Case and Paxson 2002; Levin and Currie 2010), and they also 

provide an environment that supports the development of specific oral health-related 

behaviours (Duijster et al. 2015). Children tend to adopt the behaviour of their parents 

(Astrom 1998; Levin and Currie 2010), and child health-related behaviour is also shaped 

through parenting practices (de Jong-Lenters et al. 2014). Research demonstrates that family 

relationships are important for the overall development and wellbeing of children (Duijster et 

al. 2013), and the quality of these relationships can also influence health-related behaviour in 

children (Duijster et al. 2014b). However, the majority of the literature on parental 

determinants of children's dental caries has overlooked the likelihood that family 

relationships and parenting practices may be important predictors. Instead, most research in 

the past has been limited to study of family SES, lifestyle, behaviour and demographic factors 

as correlates of children's dental caries experience (Kumar et al. 2016f).  

The comprehensive assessment of oral health outcomes guided by a broader framework 

including psychosocial attributes has gained importance only recently (Fisher-Owens et al. 

2007). From the limited evidence available a few studies have reported family functioning 

(Duijster et al. 2014b) , family relationships (de Jong-Lenters et al. 2014) and parenting styles 

(Howenstein et al. 2015) to be associated with dental caries in children, with poorer 
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functioning and relationships related to more dental caries. None of these studies tested a 

comprehensive model of family-level variables in predicting children’s dental caries in a 

large sample, and none have been conducted in developing countries. Operational pathways 

of the association between various family-level variables and dental caries were explored 

using path analysis, making this the first study to evaluate these relationships. Based on the 

empirical research on determinants of dental caries, a theoretical model with plausible 

pathways was hypothesised (Figure 3.2) (Astrom 1998; Duijster et al. 2014a; Fisher-Owens 

et al. 2007; Hooley et al. 2012). It was hypothesised that family SES, family structure, the 

number of children, parents' oral hygiene behaviour and parenting behaviours would predict 

children’s oral hygiene behaviour. Children's oral hygiene behaviour would, in turn, directly 

predict children's dental caries experience. It was also hypothesised that higher SES would 

predict better oral hygiene behaviour in children and parents, and lower dental caries 

experience in children. This study aimed to evaluate the direct and mediated associations 

between parenting practices and dental caries experience in Indian school children.    

 

Figure 3.2: Conceptual framework depicting the association of family related determinants 

with dental caries in children  
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3.3.3 Methods  

Ethics approval for this study was granted by the Griffith University Human Research 

Ethics Committee (DOH/12/14/HREC) and institutional ethics committee of Panineeya 

Institute of Dental Sciences & Research Centre, Hyderabad, India (00126).  Written informed 

consent was obtained from the parents, approving the participation of their children.  

This cross-sectional study was conducted from May 2014 to March 2015 with the 

target population consisting of school children and their parents of Medak district in the state 

of Telangana, India. A representative sample (N=1539) was recruited by a multi-stage 

random sampling procedure which is described in more detail in previous papers (Kumar et 

al. 2016a; 2016b). Information sheets and consent forms were sent to parents through 

children. All parents provided consent for participation of their children. The sample size 

used in this study was considered adequate. A sample size of 450 cases is considered 

adequate for the most complex mediating models while a sample of 30 is adequate for a 

simple CFA (Wolf et al. 2013).  

3.3.3.1 Data collection  

All children underwent clinical examination and completed a questionnaire consisting 

of questions related to oral hygiene behaviour. Clinical examination for dental caries in the 

permanent dentition was performed by a single calibrated examiner (SK). Caries experience 

was quantified in each individual as DFT (Decayed and Filled Teeth) (Klein H 1938). A 

lesion was considered as carious when it presented with an unmistakable cavity, undermined 

enamel, or a detectably softened floor or wall (Organization 2013). Repeated examination 

was conducted in approximately 12% (n=186) of the study population who were randomly 

chosen by the recording clerk in each school. The kappa coefficient for intra-examiner 

reliability was 88.7%.  
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Oral hygiene behaviour was assessed using five closed-ended questions. 

Toothbrushing frequency was recorded using the question; “How frequently do you clean 

your teeth in a day?” which had three responses (score 1=less than once, score 2=once, and 

score 3=twice or more). Information on sugar consumption was collected by two questions; 

“How frequently do you consume sweet foods between meals in a day?” and “How 

frequently do you consume sweet drinks between meals in a day?”, responses to these 

questions were ‘twice or more’ (score 1), ‘once’ (score 2), and ‘rarely or never’ (score 3). 

The frequency of fresh fruit consumption was recorded as ‘twice or more a day’ (score 3), 

‘once’ (score 2) and ‘rarely or sometimes in a week’ (score 1). Furthermore, dental visiting 

practices were scored as the following; score 1=never been to the dentist, score 2=visited 

more than a year ago, and score 3=visited a dentist within the last year. A total behaviour 

score was formulated for parents and children separately by summing responses to the five 

questions, resulting in a total score that could range from 5 to 15. A higher score represents 

better oral hygiene behaviour.   

A parent questionnaire was also administered consisting of oral hygiene behaviour 

questions similar to those administered to children, socio-economic status (SES), family 

environment (family structure, and a number of children), and parenting practices. The 

questionnaire booklet carried a note that the preference was for mothers to complete the 

survey, with fathers allowed to do so if the mother was illiterate. SES of the family was 

assessed using the Kuppuswamy scale. This composite measure is based on the education and 

occupation of the head of the family, as well as annual income. The family income dimension 

of the scale is regularly updated based on the Consumer Price Index.  The most recent 2015 

update was used in this study. A score was allocated to each of the dimensions with a total 

composite SES score calculated by summing the scores of the three dimensions. A higher 

score indicates a higher SES (Gadhave and Nagarkar 2015). Family structure was categorised 
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as either a single parent family (families with only one parent and child/children), a nuclear 

family (families in which only husband, wife and their children reside) or a non-nuclear 

family (families in which extended family members of the husband or wife also reside). It 

was converted to a dummy variable (0= nuclear or non-nuclear family, 1=single parent 

family) for inclusion in the Structural Equation Modelling (SEM) while number of children 

was used as a continuous measure.   

Parenting practices were assessed using the Parent-Child Relationship Questionnaire 

(PCRQ) which is a valid and reliable measure (Furman and Buhrmester 2001). The original 

English version of the PCRQ was translated into the local language, Telugu, using standard 

translation procedures (Beaton et al. 2000) and was subjected to validity and reliability 

analysis. The translation procedure is described in more detail in previous papers (Kumar et 

al. 2016a; 2016b). The English version of PCRQ consists of 40 items, grouped under five 

dimensions: warmth, personal relationship, disciplinary warmth, power assertion, and 

possessiveness. PCRQ requires the parent to respond to each item on a five-point Likert scale 

(1=hardly at all, 2=not too much, 3=somewhat, 4=very much, 5=extremely much). A higher 

score in a dimension represents the greater practice of that parenting dimension. Factor 

analysis was used to examine the structure of the items on this measure and to determine 

subscales to use in further analyses.  

3.3.3.2 Statistical analysis  

SPSS and AMOS (IBM SPSS Statistics for Windows, Versions 22.0., Armonk, NY) 

were used to conduct statistical analyses. Descriptive statistics are presented as means and 

percentages. In the path model, total scores for parenting practices, and children’s and 

parent’s oral hygiene behaviour were modelled as single observed indicators of underlying 

latent variables. In separate analyses, the factor structure and reliability of the measures of 

parenting practices and oral hygiene behaviour were assessed using confirmatory factor 
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analysis (CFA) and Cronbach’s alpha, respectively. CFA was conducted using Maximum 

Likelihood estimation method on half of the randomly selected study population. For the 

PCRQ, EFA was also conducted because CFA specifying the five-factor structure (proposed 

by the developers) did not result in a good fit to our data. EFA was conducted using principal 

axis factoring and Oblimin rotation with Kaiser Normalisation on a randomly chosen 50% 

sample. Factors with an eigenvalue of more than 1 were rotated and maintained. 

The model consisted of three endogenous (DFT, children’s and parents' oral hygiene 

behaviour) and six exogenous variables. Prior to conducting the primary analyses the 

normality of all the continuous variables was determined by assessing their skewness and 

kurtosis. The distributions of most variables departed significantly from the normal 

distribution. These measures were transformed using the square root, and the model was then 

separately fitted with the non-transformed and the transformed measures. There were no 

substantial differences in the path coefficients, so only the results from the model using non-

transformed measures are reported in this paper. The direct and indirect effects were also 

tested using bootstrap methods. Bias-corrected bootstrap with 95% confidence intervals was 

used to assess the indirect effects (Lin and Tsai 2016; MacKinnon et al. 2002). The fit of the 

path model and CFA to the data was assessed using the Root Mean Square Error of 

Approximation (RMSEA), Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), and the 

Standardized Root Mean Square Residual (SRMR). The model was considered to have a 

good fit if RMSEA and SRMR were less than 0.08. A value of 0.9 or greater for CFI and TLI 

were considered indicative of a good fitting model (Hoyle and Panter 1995). A p value of 

<0.05 was considered significant.   
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3.3.4 Results  

The questionnaire was distributed to 1800 children and their parents, 1539 

questionnaires were returned (response rate of 85.5%).  These children underwent clinical 

examination. The majority of questionnaires were completed by mothers (65.1%). The 

family-level and behavioural characteristics of the study population are presented in Table 

3.4. The majority of children were male and aged between 11 to 14 years. Approximately, 

one-third (31%) of the subjects had one or more decayed teeth and the mean caries 

experience was 0.73±1.37. The majority of mothers (73.4%) and fathers (67.1%) had 1 to 12 

years of (86.6%) and sweet drinks (73.6%) between meals. Almost 72% of the families had 

1-2 children, and 11.7% of the children were living with single parents.  
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Table 3.4: Family-related and behavioural characteristics of the study population 

Variables   N (%) 

Gender   

 Male  915 (59.5) 

 Female  624 (40.5) 

Father’s education    

 Graduate/post graduate/professional 393 (25.5) 

 Year 1-12 1033 (67.1) 

 Illiterate  113 (7.4) 

Mother’s education    

 Graduate/post graduate/professional 253 (16.5) 

 Year 1-12 1130 (73.4) 

 Illiterate  156 (10.1) 

Father’s occupation    

 Semi-profession/Profession 137 (8.9) 

 Semi-skilled/skilled/self-employed  1039 (67.5) 

 Unemployed/unskilled   363 (23.6) 

Mother’s occupation    

 Semi-profession/Profession 3 (0.2) 

 Semi-skilled/skilled/self-employed  505 (32.8) 

 Unemployed/unskilled   1031 (67.0) 

Family annual income   

 >19587 INR  272 (17.7) 

 9793-19586 INR 456 (29.6) 

 <9792 INR 811 (52.7) 

Teeth cleaning frequency  

 Once/day  1415 (91.9) 

 Twice or more/day  117 (7.6) 

 Rarely/sometimes in a week 7 (0.5) 

Frequency of sweet consumption between meals/day 

 Once  130 (8.4) 

 Twice or more  76 (4.9) 

 Rarely or never  1333 (86.6) 

Frequency of sweet drinks consumption between meals/day 

 Once  327 (21.2) 

 Twice or more  80 (5.2) 

 Rarely or never  1132 (73.6) 

Frequency of fresh fruits consumption in a day 

 Once  271 (17.6) 

Twice or more  89 (5.8) 

Rarely or sometimes in a week  1179 (76.6) 

Dental visits    

 Never been to dentist 1269 (82.5) 

Visited more than a year ago 119 (7.7) 

 Visited within the last year 151 (9.8) 

Number of children in the family   

 1-2 children  1107 (71.9) 

 >2 children  432 (28.1) 
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Family structure    

 Single parent families  180 (11.7) 

 Other family types  1359 (88.3) 
INR- Indian Rupees  

3.3.4.1 Measurement models  

On conducting CFA, the model of PCRQ with five factors did not have a good fit to 

our data. Therefore, EFA was conducted, which revealed two factors with eigenvalues greater 

than one. The fit of this two-factor structure was confirmed by CFA (Table 3.5). Twenty-

seven items that belonged to the dimensions of warmth, personal relationship, disciplinary 

warmth, and possessiveness loaded highly on the first factor (23 of the 27 items loaded ≥ 

0.41). All of these 27 items on this first factor demonstrated positive parenting behaviour, and 

the factor was labelled “positive parenting”. The 13 items belonging to the dimension power 

assertion loaded highly on the second factor and reflected negative parenting behaviours that 

were coercive and overly controlling. Cronbach’s alpha for the items on the positive 

parenting factor was 0.90, and 0.71 for the items on the power assertion dimension. Both 

children’s and parents' oral hygiene behaviour measurement models had a good fit (Table 2) 

and the factor loadings of the items in both the models were significant.  The Cronbach’s 

alphas for child and parent’s oral hygiene behaviour were 0.43 and 0.30 respectively. As both 

children’s and parents’ oral hygiene models were valid, the cumulative scores of the five 

items were used to generate an oral hygiene behaviour score in the SEM. 

Table 3.5: Fit statistics for the measurement models 

 TLI  CFI  RMSEA SRMR 

Parent child relationship questionnaire 0.91 0.89 0.03 0.07 

Children’s oral hygiene behaviour  0.983 0.992 0.018 0.0208 

Parent’s oral hygiene behaviour  0.953 0.977 0.032 0.0246 
TLI – Tucker-Lewis Index; CFI – Comparative Fit Index; RMSEA – Root Mean Square Error of Approximation; 

SRMR – Standardized Root Mean Square Residual  
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Figure 3.3: Path analysis with standardised bootstrapped estimates of the conceptual model 

of decayed and filled teeth in the permanent dentition 

3.3.4.2 Results of the path analysis  

Overall, the model fits the data well for dental caries experience (CFI = 0.999; TLI = 

0.999; RMSEA = 0.011; SRMR = 0.008). In the fitted model with DFT as the primary 

endogenous variable, Figure 3.3 and Table 3.6 show that most modelled effects were 

significant but small in size. In particular, parents' oral hygiene behaviour was positively 

(β=0.18), and power assertive parenting was negatively (β=-0.06), associated with children's 

oral hygiene behaviours which denote that oral hygiene behaviour was poorer in those 

children whose parents reported more use of power assertion parenting practices. As 

hypothesised, families reporting higher SES had children with less dental caries experience 

(β=-0.10) and better oral hygiene behaviour (β=0.13). The associations of family structure 

and number of children in the family with oral hygiene behaviour were not significant. Also, 

children's oral hygiene behaviour was not significantly related to dental caries experience. 

Some indirect associations were also observed in this model. Although the effect was small, 

power assertion parenting had an indirect association with children's dental caries experience 

(β=0.003, p=0.038), whereby children of those parents who reported more power assertive 
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parenting practices having greater dental caries experience. Moreover, SES was indirectly 

related to children’s oral hygiene behaviour (β=0.035, p=0.007).  

Table 3.6: Standardised bootstrapped estimates in the final model of DFT   

Effect  Β Boot-strapped 

SE 

Bias 

corrected 95% CI 

P 

DIRECT EFFECTS  

Predicting child oral hygiene behaviour  

Positive parenting  0.036 0.030 -0.032 - 0.091 0.289 

Power assertion parenting  -0.057 0.027 -0.108 - 0.005 0.041 

Parent oral hygiene behaviour 0.180 0.028 0.130- 0.238 0.009 

Socioeconomic status  0.131 0.029 0.074- 0.187 0.009 

Number of children  -0.014 0.023 -0.066 - 0.030 0.523 

Family structure  -0.035 0.023 -0.080 - 0.007 0.113 

 

Predicting parent oral hygiene behaviour  

Socioeconomic status  0.195 0.027 0.137 - 0.243 0.012 

 

Predicting DFT  
    

Child oral hygiene behaviour -0.052 0.029 -0.106 - 0.010 0.120 

Socioeconomic status -0.104 0.023 -0.143 - 0.045 0.028 

     

INDIRECT EFFECTS      

Predicting child oral hygiene behaviour    

Socioeconomic status 0.035 0.008 0.022 - 0.053 0.007 

 

Predicting DFT  
    

Socioeconomic status -0.009 0.005 -0.018 - 0.001 0.075 

Family structure  0.002 0.002 0 - 0.006 0.138 

Number of children  0.001 0.001 -0.001-0.007 0.345 

Power assertion parenting  0.003 0.002 0 – 0.011 0.038 

Positive parenting  -0.002 0.002 -0.01 – 0.001  0.158 

Parents behaviour  -0.009 0.006 -0.022 – 0.002 0.098 
Significant p values are marked in bold font 

3.3.5 Discussion  

Power assertion parenting practices had a negative association with children’s oral 

hygiene behaviour. SES and parent’s oral hygiene behaviour were also associated with 

children’s oral hygiene behaviour.  

Factor analyses of the PCRQ (Furman and Buhrmester 2001), which was translated 

for use in this study, was found to have two factors - one assessing positive parenting 

practices (positive parenting) and one assessing negative practices (power assertion 
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parenting). The internal consistency of these two factors was good, having Cronbach’s alphas 

comparable to those reported by the scale authors (Furman and Buhrmester 2001). Although 

the measurement models for parenting practices were supported, reliability estimates for 

children's and parents' oral hygiene behaviours were low. However, total scores were formed 

for hygiene behaviour for our analyses, given that low Cronbach's alpha does not necessarily 

indicate that the use of a total score is not valid (Lance et al. 2006). Lower Cronbach’s alphas 

can be acceptable when the items are tapping different aspects, which together define the 

latent construct. The items of oral hygiene models used in this study measure diverse 

characteristics (brushing frequency, dietary practices) but were valid components of total oral 

hygiene behaviour (Neuendorf 2017).   

It was found that parents' oral hygiene behaviour was positively associated with 

children’s oral hygiene behaviour in accordance with existing literature (Astrom 1998; 

Poutanen et al. 2006; Tang et al. 2014). This finding confirms that health-related behaviour in 

children is influenced by parent’s health behaviour among a myriad of other determinants 

including parenting practices (National Research Council, 2004). Thus, this association 

suggests that children may model the behaviour of their parents, or that parents who have 

poorer health behaviour may fail to instruct their children in the needed behaviours to 

maintain good oral health. The findings for parenting practices as a correlate of children's oral 

hygiene behaviour and dental caries experience in the present study support this latter notion. 

Although positive parenting did not have any significant association with hygiene behaviour 

in our multivariate model, parents who reported more power assertion parenting had children 

with worse oral hygiene behaviour. This suggests that parents who use more coercive 

practices may not be as effective in assisting their children to learn good health behaviour. 

For example, research on feeding behaviours and parenting suggests that parent-child 

relationship influences the autonomy given to the child in eating (Birch and Fisher 1998; 
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Joyce and Zimmer-Gembeck 2009). Although limited literature is available on the effect of 

parenting practices on oral hygiene behaviour, parenting practices have been found to be 

associated with oral hygiene behaviour. For example, adolescents who perceived ‘fair 

parenting’ and ‘close relationship’ with their parents were found to have better toothbrushing 

practices (Levin and Currie 2010). Another study found that adolescents report fewer intakes 

of sugared foods when they receive more parental support, and adolescents are less likely to 

smoke when they report more support and monitoring by parents (Astrom 1998).  

It was surprising that once all other model associations were accounted for, children's 

oral hygiene behaviour failed to be significantly associated with dental caries experience. 

However, power assertive parenting had an indirect association with higher dental caries 

experience, which might be via poorer oral hygiene behavioural practices that were included 

in the model. Future research should include additional predictors (e.g. fluoride exposure) in 

a model predicting children's dental caries. It may be that these additional predictors would 

further help to explain the association between parenting practices and dental caries 

experience. 

Although no previous studies have used path analysis to evaluate the effect of 

parenting practices and children’s oral hygiene behaviour on oral health outcomes, evidence 

from the literature confirms that power assertive parenting is associated with poor oral health 

outcomes in children such as higher levels of dental caries experience (de Jong-Lenters et al. 

2014), gingival bleeding (Nicolau et al. 2003a), traumatic dental injuries (Nicolau et al. 

2003b), and also periodontal disease in adulthood (Nicolau et al. 2007). However, the present 

study significantly adds to these findings by being the first to use a validated measure of 

parenting practices, to include a large sample of both parents and children, and to examine 

the mediating effect of oral hygiene behaviour on clinical outcomes. For example, past 

research has used the Parenting Styles and Dimensions Questionnaire (PSDQ) (Dabawala et 
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al. 2016; Seran et al. 2013) (Howenstein et al. 2015), which only provides categories of 

parenting styles rather than providing information about specific levels of parenting practices. 

Measuring levels of specific types of parenting practices allow for the type of model testing 

done here and also provides information about parenting practices that may be more 

amenable to intervention.  

It is also important to emphasise the findings for SES. Even after accounting for 

parenting practices and parents' own hygiene behaviours, SES was related to dental caries 

experience with children living in families with higher SES having lower caries experience. 

In a previous systematic review, it was found that parental SES has a significant impact on 

dental caries experience of children (Kumar et al. 2016f). One of the interesting findings was 

that SES was associated with both parents' and children’s oral hygiene behaviour and also on 

children's dental caries experience. We also found that SES influenced children’s oral 

hygiene behaviour indirectly, which was partly mediated through parents' oral hygiene 

behaviour. In the path model we allowed parenting practices and SES to co-vary as 

supportive and involved parenting practices are known to be associated with SES (McLoyd 

1990). 

Other family demographic characteristics failed to add much prediction in our model. 

Contrary to our hypotheses that children of single parents and from families with a larger 

number of children would present poor oral hygiene behaviour due to limited attentional 

(Hooley et al. 2012; Kumar et al. 2016f) material resources respectively, family structure and 

number of children failed to have an effect on children’s oral hygiene behaviour or dental 

caries experience. Our findings suggest that these factors may be less important once SES, 

parenting practices, and parents' own hygiene behaviours are considered in a comprehensive 

model. Covariances were estimated between SES, number of children and family structure as 
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evidence from India indicates that single parent families and those with more children are at 

an increased risk of living in poverty (Swain and Pillai 2005; Traeger 2011).       

There are some limitations of this study. Due to the cross-sectional design the findings 

observed cannot be assumed as necessarily causal. Another limitation is that family income 

was not adjusted for the number of members in the family; per capita income might have 

been a better indicator of household income. However, number of children was also 

accounted for in our model, making the associations of SES with other variables unique from 

the association of the number of children with other variables. It should also be noted that the 

standardised estimates observed were generally small to moderate in magnitude. 

Nevertheless, the path coefficients observed in this study are similar to those reported in 

previous studies that evaluated the impact of family related factors on oral health outcomes in 

children.  A Dutch study observed path coefficients ranging from 0.05 to 0.36 (Duijster et al. 

2014a) and a study from China found values in the range of 0.04 to 0.30 (Ji et al. 2016).  

Although, both the parent and child questionnaires were anonymous, the data 

obtained was self-reported and could have been subjected to socially acceptable reporting. 

Based on the findings it is evident that not only the parental characteristics like SES, but also 

the parenting practices and parent’s oral hygiene behaviour, have an effect on dental caries 

experience. As literature supports that parenting practices and parent’s health behaviours also 

influences other health-related behaviours, the findings from this study strengthen the 

importance of the common risk factor approach (Sheiham and Watt 2000). This offers more 

opportunities for planning effective health promotion programs using the common risk factor 

approach by focusing attention on parents and parenting practices to help parents to reduce 

power assertion strategies and increase support of their children in their oral health 

behaviours. This might be done by partnering with parenting specialists or other allied health 
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professionals who have expertise in parenting interventions and advice (Thomas and 

Zimmer-Gembeck 2007). 
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Chapter 4: Effect of parenting practices on gingivitis of children 

The previous chapter addressed the first outcome of this thesis, dental caries, while 

this chapter deals with gingivitis. Chapter 4.1, which is a systematic review was designed to 

synthesise literature on the effect of various parent-related variables on gingival or 

periodontal diseases in children. This is followed by Chapter 4.2 (paper 5), written as a 

journal article, presents the findings related to the third objective of evaluating the impact of 

parenting practices and family demographics on gingival bleeding.  
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4.1 A systematic review of the parent-related predictors of gingival diseases 

in children   

A systematic review was conducted to evaluate what parent-related 

characteristics predict gingival or periodontal diseases in children. The protocol of this 

review has been registered with the International prospective register of systematic 

reviews (CRD42017058822).  

4.1.1 Eligibility and search criteria 

All studies that evaluated the influence of any parent-related variable on gingival 

or periodontal diseases were considered for inclusion. Studies that assessed the impact 

of ethnicity, parent’s perceptions of oral health, and health education interventions to 

parents were considered for exclusion. Also, those studies that had bacterial or 

microbiological outcomes rather than clinical periodontal outcomes were excluded. 

Both cross-sectional and longitudinal studies that were conducted on populations of all 

ages were considered for inclusion. Electronic search for relevant literature was 

undertaken in PubMed, Embase, Cinahl and Cochrane databases in February 2017. The 

search strategy used in PubMed is presented in Table 4.1. As the literature on the 

predictors of gingival diseases is vast, the search was limited to the articles published in 

the last decade (1st January 2007 to 31st January 2017). 

Table 4.1: Search strategy used in PubMed to retrieve literature related to parental 

predictors of gingival disease 

#1 Child* OR adolescent* 

#2 Gingivitis OR gingiva* OR 'gingival bleeding' OR 'gingival inflammations' OR 

'necrotizing ulcerative gingivitis' OR 'periodontal index' OR 'periodontal disease' 

OR periodontitis 

#3 Parent* OR mother OR father OR caregiver*) 

#4 #1 AND #2 AND #3 
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All the title and abstracts were reviewed; all those articles which had gingival or 

periodontal outcomes and stated about recording any parent-related characteristics were 

considered for full-text review. Pre-piloted forms were used for data extraction. Data on 

the characteristics of the study population, the method used to assess the gingival 

diseases, the outcome of the study, significant parent-related characteristics in univariate 

and multivariate analyses were extracted. 

4.1.2. Quality assessment criteria of included articles 

Each included study was also assessed for quality using Effective Public Health 

Practice Project quality assessment tool for quantitative studies (EPHPP 2010). This 

involves rating a study as strong, moderate or weak in six methodological components; 

selection bias, study design, confounders, blinding, data collection methods and 

withdrawals and drop-outs. As the studies retrieved were only observational, the 

component ‘withdrawals and drop-outs’ were excluded from the quality assessment. 

The overall quality of a study was rated as strong if it did not have weak ratings in any 

of the five components while moderate and weak ratings were given when a study had 

at least one weak and two or more weak ratings respectively.         

4.1.3 Articles identified and included 

Search in PubMed retrieved 419 titles. Cinahl yielded 18 titles while 283 and 26 

titles were identified from Embase and Cochrane respectively. After removing 

duplicates, 649 articles were remaining. The abstracts of the 649 titles were reviewed 

for their possible inclusion in the full-text review. Forty-three articles were reviewed in 

full, and thirteen were excluded for several reasons. Three studies were excluded as no 

parent-related variables were recorded (Al-Jobair et al. 2013; Maiya et al. 2015; Tsami 

et al. 2011). Parent-related characteristics were recorded and assessment of gingival 

diseases conducted but their association was not evaluated in seven studies (Collett et 
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al. 2016; Costa et al. 2016; Gibbs et al. 2015; Kumar et al. 2008; Pereira et al. 2010; 

Petrova et al. 2014; Yazdani et al. 2008). Two were excluded as the data from similar 

study population was presented in two separate articles (Nanayakkara et al. 2013; 

Nascimento et al. 2013). One was excluded as it used the type of school (viz. private, 

public) as an indicator of family’s socioeconomic status (Rajab et al. 2014). A flowchart 

describing the flow of information is presented in Figure 4.1.   

 

 

Figure 4.1: PRISMA flowchart demonstrating the titles identified, screened and 

included in review  

4.1.4 Background characteristics of the included studies   

 There were no studies that could be rated as ‘strong’ quality. Of the 30 articles, 

only six were of moderate quality (Amarasena and Ekanayake 2010; Feldens et al. 

2006; Peres et al. 2012; Shearer et al. 2011b; Sim and Han 2015; Vadiakas et al. 2011). 
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A majority (eight articles) of the studies were from Brazil, and three were conducted on 

Iranian child population (Kazemnejad et al. 2008; Nourijelyani et al. 2014; Yazdani et 

al. 2008). There were two articles each from Sri Lanka (Amarasena and Ekanayake 

2010; Nanayakkara et al. 2014), Turkey (Erdemir et al. 2010; Kesim et al. 2012), Sudan 

(Ali et al. 2016; Farah and Ghandour 2009) and Greece (Angelopoulou et al. 2015; 

Vadiakas et al. 2011). There was one study each from Argentina (Ravera et al. 2012), 

Belgium (Leroy et al. 2011), Estonia (Pahkla et al. 2010), Japan (Okada et al. 2008), 

India (Jain et al. 2009), New Zealand (Shearer et al. 2011b), Romania (Funieru et al. 

2016), South Korea (Sim and Han 2015), Sweden (Ericsson et al. 2016), United States 

of America (Bernabe et al. 2015) and Yemen (Al-Sufyani et al. 2014). Gingival 

bleeding on probing was the measure used to evaluate gingivitis in most of the studies 

followed by the gingival index of Loe and Silness and Community Periodontal Index.  

Most of the studies were conducted on children and adolescents (Table 4.2).  
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Table 4.2: Background characteristics, main findings, and quality of the included studies 

Design Study 

populati

on 

Age 

Sampl

e size 

(Respo

nse 

rate) 

Gingival 

index used 

Source 

of 

parent-

related 

informa

tion 

Parent-

related 

variables 

recorded in 

the study 

Outcom

e 

variable 

Significa

nt in 

univariat

e analysis 

Significant in 

multivariate 

analysis 

Selec

tion 

bias 

Desig

n 

Confou

nding 

Blind

ing 

Data 

collec

tion 

Over

all 

quali

ty 

Referen

ce 

CS Children 

with 

Down 

syndrom

e 

attending 

three 

special 

schools 

of Sanaa 

city, 

Yemen 

6-16

N=101

Gingival 

index (GI) 

of Loe and 

Silness, 

Parents - Mother's

education

- Father’s

education

(No

information

on how

educational

status was

categorized

)

Gingival 

index 

used as a 

continuo

us 

measure 

Not 

conducted 

- Mother's

education

- Father’s

education

Weak  Weak  Moderat

e 

Mode

rate 

Stron

g 

Weak  Al-

Sufyani 

et al. 

2014 

CS Children 

with 

congenita

l heart

defects

attending

Ahmed

Gasim

cardiac

centre,

Sudan

and

control

children

from

3-12

Cases- 

N=111 

(95.7%

) 

Control

s – 

N=182 

(94.8%

) 

Modified 

GI index 

was used 

to measure 

gingivitis 

in six pairs 

of teeth 

Intervie

ws with 

child’s 

caregive

rs 

- Mother’s

education

- Caregiver’s

knowledge

of caries

- Caregiver’s

brushing

- Caregiver’s

service

utilisation

Gingiviti

s score 

dichoto

mised 

(median 

used as 

cut-off) 

Mother’s 

education 

- Mother's

educational

level (poor

GI in

children of

mother’s

with lower

education)

Mode

rate 

Weak Strong Mode

rate 

Weak  Weak  Ali et al. 

2016 
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three 

localities, 

Sudan  

CS Children  

 

attending 

secondar

y 

schools 

in the 

Nattandi

ya 

education 

division 

of 

the 

Puttalam 

district of 

Sri 

Lanka. 

15 

400 

(100%) 

GI of Loe 

and Silness 

(measured 

on four 

surfaces of 

each tooth) 

Pocket 

depth 

measured 

but 

parental 

predictors 

not 

evaluated 

Children 

complet

ed 

question

naire  

- Father’s 

occupation 

- Mother’s 

education  

 

Gingiviti

s status 

dichoto

mised as 

good and 

poor 

based on 

Median 

GI  

- Father’s 

occupati

on 

- Mother’s 

educatio

n  

 

Mother’s 

education  

(higher level 

of mother’s 

education and 

higher father’s 

occupation 

associated 

with less 

severe 

gingivitis)   

Mode

rate  

Weak  Moderat

e  

Mode

rate  

Stron

g  

Mode

rate   

Amarase

na et al. 

2010 

CS School 

children 

of few  

selected 

schools 

in Greece  

9-10 

N=266 

Simplified 

GI ( 

presence 

or absence 

of 

gingival 

bleeding) 

 

Parents 

by 

question

naire  

- Parent’s  

education  

- Parent’s 

brushing 

frequency 

- Parent’s 

involvemen

t in 

brushing  

  

Number 

of teeth 

with 

bleeding 

on 

probing 

used as a 

continuo

us 

variable 

None  Not conducted  Weak  Weak  Weak  Mode

rate  

Weak  Weak  Angelop

oulou. et 

al., 2016 

CS 

(used 

data 

from 

The US 

Nationa

Non-

institutio

nalised 

children 

from all 

the states 

1-17 

N=75,6

76 

Presence 

or absence 

of gingival 

bleeding in 

last 6 

months  

Intervie

ws with 

parents  

- Family 

income  

Below 

variables 

adjusted in 

multivariate 

Dichoto

mised 

into 

Presence 

or 

absence 

Has been 

stated that 

crude 

Odds 

ratios 

were 

Family 

income  

(children from 

higher income 

families less 

likely to have 

Stron

g  

Weak  Strong  Stron

g  

Weak  Weak  Bernabe 

et al. 

2015 
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l 

Survey 

of 

Childre

n’s 

Health) 

of USA  analysis  

- Most 

knowledge

able 

person’s 

(MKP) 

relationship 

to the child 

- Caregiver’s 

education 

level  

- Maternal 

age 

- Family 

structure  

- Household 

size  

of 

bleeding 

gums  

calculated 

but the 

values are 

not to be 

seen in 

the article  

gingival 

bleeding)  

CS  Children 

attending 

private 

and 

public 

preschool

s in city 

of Belo 

Horizont

e, Brazil  

5  

N=546 

(85.8%

) 

Visual 

examinatio

n of 

gingiva 

(Gingivitis 

present 

when 

gingival 

contour 

and colour 

were 

abnormal) 

Guardia

ns 

complet

ed 

question

naire  

 

 

 

Mother’s 

Sense of 

Coherence 

(SOC) 

 

Dichoto

mised 

into 

presence 

or 

absence 

of 

gingiviti

s  

None  None  

 

 

Mode

rate  

Weak  Strong  Mode

rate  

Weak  Weak  Bonanto 

et al. 

2009  

CS Children 

and 

adolesce

nts 

attending 

a 

reference 

2-18  

N=80 

(82.5%

) 

Gingival 

bleeding 

index(GBI

) for 2-6-

year-old  

Communit

y 

Intervie

w with 

caregive

rs  

- Caregiver’

s education 

- Family 

income  

 

Presence 

or 

absence 

of 

Periodon

tal 

alteratio

Caregiver

’s 

education 

 

Caregiver’s 

education 

(≤8 years of 

education 

associated 

with 

periodontal 

Weak  Weak  Strong  Mode

rate   

Stron

g  

Weak  Cardoso 

et al. 

2015 
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centre for 

cerebral 

palsy in 

Campina 

Grande, 

Brazil 

Periodonta

l Index 

(CPI) for 

7-18 with 

index teeth  

ns (GBI 

of ≥1% 

vs less 

And CPI 

0 vs 

others)   

 

changes) 

CS Schoolch

ildren of 

Pelotas, 

Brazil   

8-12 

N=121

1 

(69.2%

) 

Gingival 

bleeding 

on all four 

sites of 

index teeth 

was 

assessed 

(no 

informatio

n on which 

teeth were 

index 

teeth) 

Parents 

complet

ed a 

question

naire  

- Maternal 

schooling 

- Family 

income  

 

- Presenc

e or 

absence  

of 

gingivit

is 

- Gingivi

tis 

severity 

(dichot

omised 

into < 

median 

and 

>media

n)  

Presence 

of 

gingivitis  

None 

Severity of 

gingivitis  

- Maternal 

schoolin

g 

- Family 

income  

 (less 

schooling 

and 

income 

associated 

with more 

extent of 

gingivitis) 

None  

  

Mode

rate  

Weak  Moderat

e  

Stron

g  

Weak  Weak  Chiapin

otto et 

al. 2013 

CS  Children 

attending 

public 

and 

private 

preschool

s of 

Piracicab

a, Brazil  

5  

N= 728 

(89.5%

) 

Gingival 

bleeding 

on probing 

assessed 

using CPI 

probe on 

four sites 

(distal, 

buccal, 

mesial, 

Parents 

answere

d the 

question

naire   

- Family 

income  

- Number of 

people 

living in 

the 

household 

- Parent’s 

education 

- Home 

Presence 

of 

gingiviti

s 

(gingival 

bleeding 

in more 

than 3 

teeth) vs. 

absence 

- Family 

income  

- Number 

of 

people 

living in 

househol

d  

- Father’s 

educatio

Family 

income  

Stron

g  

Weak  Strong  Mode

rate  

Weak  Weak  Cortella

zi et al. 

2008 
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lingual) of 

each tooth  

 

ownership 

- Car 

ownership   

of 

gingiviti

s  

 

 

 

n 

- Mother’s 

educatio

n (more 

children 

from 

low-

income 

families, 

less 

educated 

parents, 

and 

crowded 

houses 

had 

gingiviti

s)   

CS  School 

children 

of one 

public 

school in 

Sao Joao 

de Meriti 

city, 

Brazil  

11-12 

N=190 

Bleeding 

on probing 

on six sites 

(mesiobuc

cal, buccal, 

distobucca

l, 

distolingua

l, lingual, 

and 

mesiolingu

al) of all 

teeth  

Parents 

by 

question

naire  

- Mother’s 

education  

- Father’s 

education 

- Family 

income  

- Mother’s 

SOC 

- Type of 

bathroom 

- Water 

supply 

 

Bleeding 

on 

probing 

divided 

into 3 

categorie

s  (low, 

moderate 

and high  

based on 

% of 

sites 

with 

bleeding

) 

 

  

Type of 

bathroom 

(children 

living in 

houses 

with no 

flush 

toilet were 

more 

likely to 

have 

gingivitis  

Type of 

bathroom 

 

 

 

Weak  Weak  Strong  Mode

rate  

Stron

g  

Weak  Da silva 

et al. 

2014 

CS  Children 6-12 - GI of Loe Parent’s - Smoking in - Bleedin Clinical Clinical Weak  Weak  Moderat Mode Stron Weak  Erdemir 
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seeking 

dental 

treatment 

at 

Departm

ent of 

Paediatri

c 

dentistry, 

Kirikkale 

Universit

y, Turkey  

109 and 

Silness 

- Gingival 

bleeding 

(presence/

absence) 

based on 

Ainamo 

and Bay) 

- Pocket 

depth and 

clinical 

attachmen

t loss 

measured 

on six 

sites of 4 

teeth in 

maxilla  

complet

ed a 

question

naire  

the 

presence of 

child 

(Exposure 

to passive 

tobacco 

smoke) 

- Father’s 

smoking 

status 

- Mother’s 

smoking 

status 

(parents’ 

smoking 

categorised 

into non-

smoker, 

<10, 10-20, 

>20)  

g on 

probing 

dichoto

mised 

(presen

ce or 

absence

) 

- Clinical 

attachm

ent 

level, 

pocket 

depth 

and 

gingival 

index 

score 

used as 

continu

ous 

measur

es   

attachmen

t level 

- Exposur

e to 

passive 

tobacco 

smoke 

- Father’s 

smoking  

- Mother 

smoking 

(better 

clinical 

attachm

ent level 

in 

children 

not 

exposed 

to 

passive 

tobacco 

smoke, 

having 

non-

smoking  

fathers 

and 

mother)   

attachment 

level  

- Exposure to 

passive 

tobacco 

smoke 

- Father’s 

smoking 

status 

- Mother’s 

smoking 

status 

e  rate  g  et al. 

2010  

CS Subjects 

born in 

1987 

living in 

two areas 

of the  

county 

19 

N=506 

(72%) 

Bleeding 

on probing 

(presence 

of absence 

on six sites 

of each 

tooth 

Subjects 

complet

ed a 

question

naire  

Parent with 

the highest 

education  

 

 

Percenta

ge of 

sites 

with 

gingival 

bleeding 

dichoto

Not 

conducted  

None  Mode

rate  

Weak  Moderat

e  

Mode

rate  

Weak  Weak  Ericsson 

et al. 

2016 
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council 

of Vastra 

Gotaland, 

Sweden 

mised 

(lowest 

quartile 

in the 

study, 

≤41% vs 

>41%) 

CS School 

children 

of 

Khartou

m 

Province, 

Sudan  

12 

N=636 

(99.3%

)  

- Loe and 

Silness GI  

- Pocket 

depth 

(parental 

predictors 

not 

evaluated

) 

Intervie

wing 

children  

Parent’s 

education 

(no info if 

this meant 

mother or 

father) 

Mean 

gingival 

index  

Parent’s 

education 

(greater 

mean GI 

score in 

children 

of 

illiterate 

parents)  

Not conducted  Mode

rate  

Weak  Weak  Weak  Stron

g  

Weak  Farah et 

al. 2009 

CS  Children 

attending 

public 

nurseries 

of 

Canoas 

City, 

Brazil 

3-5  

N=490  

Gingival 

bleeding 

index of 

Ainamo 

and Bay 

(All 

surfaces of 

each tooth 

probed) 

 

Parent’s 

complet

ed a 

question

naire  

- Mother’s 

education  

- Family 

income  

Mean 

percenta

ge of 

teeth 

with 

gingival 

bleeding 

None  None  Mode

rate  

Weak  Moderat

e  

Mode

rate  

Stron

g   

Mode

rate  

Feldans 

et al. 

2006 

CS Schoolch

ildren of 

Buchares

t, 

Romania 

10-17 

N=159

5 

(75%) 

Gingival 

index of 

GI 

 

Children 

complet

ed the 

question

naire  

- Father’s 

education  

- Mother’s 

education 

- Standard of 

living 

(Low=>1p

erson/room 

and 

High=≤1/ro

- Dichoto

mised 

into 

presenc

e (mean 

gingival 

index 

more 

than 0)  

or 

Presence 

of 

gingivitis   

- Mother’s 

education 

- Father’s 

education 

- Living 

standard 

(More 

Not conducted  Mode

rate  

Weak  Weak  Mode

rate   

Stron

g  

Weak  Funieru 

et al. 

2016 
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om)  absence 

of 

gingivit

is  

- Extent 

of 

gingivit

is (% of 

surfaces 

with 

gingivit

is) 

 

children 

living in 

low 

standard 

and with 

less 

educated 

parents 

had 

gingivitis

) 

Extent of 

gingivitis 

- Mother’s 

education 

- Father’s 

education 

 (children 

of parents 

with no 

University 

diploma 

had 

greater 

mean 

gingival 

index) 

CS Subjects 

attending 

a special 

needs 

school in 

Udaipur, 

India 

12-30 

N=254 

Periodonta

l status 

assessed 

using CPI 

(subjects 

below 15 

assessed 

only 

bleeding 

No 

informat

ion on 

how 

parent-

related 

informat

ion was 

sought 

- Father’s 

education 

- Mother’s 

education 

- Socioecon

omic 

status- (no 

informatio

n on how 

CPI 

score 

dichoto

mised 

(No 

informati

on on 

how this 

was 

Not 

conducted  

-Mother’s 

education 

-Socioeconom

ic status  

(children of 

mother’s with 

less education 

and poor SES 

had poor 

Weak  Weak  Moderat

e  

Mode

rate  

Stron

g   

Weak  Jain et 

al. 2009 
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and 

calculus) 

these were 

categorise

d in 

multivariat

e analysis) 

done)    periodontal 

status) 

CS School 

children 

of 

Tehran, 

Iran 

15-19 

N=867 

Periodonta

l health 

status 

assessed 

using CPI 

on only 6 

Ramjford 

teeth 

 

Children 

complet

ed a 

question

naire 

- Father’s  

education 

- Mother’s  

education  

- Occupation 

(Not used 

in analysis)  

 

Prevalen

ce of 

CPI (No 

informati

on on 

what 

prevalen

ce 

meant) 

Not 

conducted  

- Father’s 

education  

- Mother’s 

education 

(prevalence 

of 

periodontal 

disease 

more in 

children of 

less 

educated 

parents) 

Mode

rate  

Weak  Strong  Mode

rate  

Weak   Weak  Kazemn

ejad. et 

al 2008 

CS School 

children 

and 

adolesce

nts of 

Anatolia

n city, 

Turkey 

6-17 

N=453

4  

 

 

 

 

 

CPI  

One tooth 

with 

highest 

score in 

each 

sextant 

was 

scored.  

Questio

nnaire 

complet

ed by 

parents  

- Father’s 

education 

- Mother’s 

education 

- Father’s 

employme

nt status 

(data not 

seen in 

tables) 

- Mother’s 

employme

nt status   

Dichoto

mised 

into 

presence 

or 

absence 

of 

bleeding 

gums ( 

Gum 

bleeding 

also used 

as an 

independ

ent 

variable)  

Males  

- Father’s 

educatio

n 

- Mother’

s 

educatio

n 

(children 

with better 

SES and 

greater 

parents’ 

education 

had poor 

CPI) 

Females  

None 

None Mode

rate  

Weak  Weak  Mode

rate  

Weak  Weak  Kesim et 

al. 2012 
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CS Pre-

school 

children 

of 

Flanders, 

Belgium  

3 and 

5,  

N= 

1071 (3 

years 

old) 

N=111

9 (5 

years 

old) 

Visual 

inspection 

of gingiva 

on buccal 

surfaces of 

four teeth 

(55, 52, 72 

and 75)  

Gingivitis 

is 

considered 

as absent 

when no 

discolorati

on and 

swelling 

were 

observed  

Questio

nnaire 

complet

ed by 

parents 

- Home 

situation 

(child 

living with 

both 

parents or 

living with 

one parent 

or others) 

- Mother’s 

education  

- Father’s 

education  

- Help with 

brushing  

- Family 

smoking 

status  

Dichoto

mised 

into 

visible 

gingiviti

s on at 

least one 

tooth or 

no 

gingiviti

s on any 

tooth  

Not 

conducted  

3 years old  

None   

5 years old 

Family 

smoking 

status (greater 

risk of 

gingivitis in 

children of 

families who 

smoked 

previously 

than in those 

who never 

smoked) 

Stron

g  

Weak  Strong  Mode

rate   

Weak  Weak  Leroy et 

al. 2011 

CS  Preschoo

l  

children 

of 

Kegalle 

District, 

Sri Lanka 

48-72 

months 

N=784 

(94%) 

Bleeding 

on probing 

on four 

surfaces 

(mesial, 

distal, 

buccal/labi

al and 

lingual/pal

atal) of six 

index teeth 

(55, 61,63, 

75, 81 and 

83) 

Parents 

complet

ed 

question

naire  

- Father’s 

education 

- Mother’s 

education 

- Employme

nt status of 

mother 

- Family 

income  

- Number of 

children in 

family  

- Dichot

omised 

into 

presenc

e or 

absenc

e of 

gingiva

l 

bleedin

g in 

univari

ate (No 

inform

ation 

presenc

e or 

absenc

- Father’s 

educatio

n 

- Mother’s 

educatio

n 

- Mother’s 

employm

ent status 

- Number 

of 

children 

in family 

(More 

number of 

children 

with less 

educated, 

- Mother’s 

employment 

status  

- Number of 

children in 

family  

Stron

g   

Weak  Strong  Mode

rate  

Weak  Weak  Nayanak

kara. et 

al 2014 
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e of 

bleedin

g in all 

teeth or 

any 

teeth) 

- Gingiv

al 

bleedin

g in 

multiv

ariate 

Not 

defined 

how 

presenc

e or 

absenc

e was 

classifi

ed  (all 

teeth or 

any 

teeth) 

unemploy

ed parents 

and with 

≥3childre

n in 

family 

had 

bleeding 

on 

probing) 

CS School 

children 

of 

Tehran, 

Iran 

11-12 

N=383  

 

CPI used 
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yani et 

al. 2014 
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17 
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on 
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Mother’

s 
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4.1.5 Effect of family socioeconomic status (SES) on periodontal disease 

4.1.5.1 Family income 

Influence of family income on gingival disease was analysed in ten studies, of 

which six (Bernabe et al. 2015; Chiapinotto et al. 2013; Cortellazzi et al. 2008; 

Nourijelyani et al. 2014; Peres et al. 2012; Tomazoni et al. 2016) observed lower levels 

of gingival disease in those children from families with higher income than those 

children who belonged to lower income families. Among the four studies that found no 

effect of family income (Cardoso et al. 2014; da Silva et al. 2014; Feldens et al. 2006; 

Nanayakkara et al. 2014), one study on a small sample of 11-12 year old school children 

in Brazil evaluated the impact of proxy indicators of SES (such as type of bathroom and 

water supply) and found that children living in houses with no flush toilet were more 

likely to have gingivitis than those children who lived in houses that had a flush toilet 

(da Silva et al. 2014). Home ownership was used as a proxy indicator of family income 

in two studies which found it to have no effect on the gingival status of children 

(Cortellazzi et al. 2008; Yazdani et al. 2008). All the four studies that assessed the 

association of household crowding or number of individuals in the house and gingival 

disease found poor gingival status in children living in crowded households (Cortellazzi 

et al. 2008; Funieru et al. 2016; Nanayakkara et al. 2014; Tomazoni et al. 2016).  

4.1.5.2 Education status of the parents 

Eighteen and eleven studies assessed the impact of father’s and mother’s 

education respectively on the gingival status of children. Of which, fourteen and eleven 

studies found better gingival status in children of mothers’ and fathers’ with higher 

education respectively than children with less educated parents. Education status of 

either of the parent was used as a predictor of gingival disease in six studies 

(Angelopoulou et al. 2015; Cardoso et al. 2014; Ericsson et al. 2016; Farah and 
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Ghandour 2009; Ravera et al. 2012; Yazdani et al. 2008). Only half of these studies 

observed a positive influence of higher level of parent’s education on the gingival status 

of children (Cardoso et al. 2014; Farah and Ghandour 2009; Ravera et al. 2012) while 

the remaining articles found no effect.  

4.1.5.3 Occupation of the parents 

A country-wide study on representative adults of South Korea found that those 

adults whose mothers and fathers were in white-collar occupations were at less risk for 

periodontitis (Sim and Han 2015). There were two (Nanayakkara et al. 2014; 

Nourijelyani et al. 2014) and one (Amarasena and Ekanayake 2010) studies that 

assessed the association of mother’s and father’s occupation respectively with gingival 

disease and found that children of parents who were unemployed or in manual 

occupations had poorer gingival status than those children whose parents’ were 

employed or in professional occupations.  However, there was one study from Turkey 

which found no effect of maternal employment status on periodontal status in 6-17-

year-old children (Kesim et al. 2012).   

4.1.6 Parent’s knowledge, practices, or clinical status 

Data from four studies indicated that poor gingival or periodontal status of 

mother or father is associated with poor gingival or periodontal status in children 

(Nourijelyani et al. 2014; Okada et al. 2008; Pahkla et al. 2010; Shearer et al. 2011b). 

Further, two studies found that exposure to passive tobacco smoke at home was 

associated with greater risk of gingivitis  (Leroy et al. 2011) and lower levels of clinical 

attachment (Erdemir et al. 2010). Four studies explored the impact of caregiver’s sense 

of coherence, knowledge, attitudes, practices, involvement in child’s brushing on 

gingivitis of children but found no effect (Ali et al. 2016; Angelopoulou et al. 2015; 

Bonanato et al. 2009; Ravera et al. 2012) 
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4.1.7 Summary 

Data from the reviewed articles indicate that all the three common indicators 

(income, education, and occupation) of parent’s SES have a significant effect on 

gingival or periodontal diseases in children. Better gingival or periodontal status was 

observed in children of parents with higher SES than those children whose parents were 

of lower SES. Although the association between parent’s own smoking practices, 

periodontal disease levels, and children’s periodontal status was explored only in few 

studies, findings indicate that children exposed to passive smoking and having parents 

with periodontal diseases are at greater risk of gingivitis or periodontal diseases. None 

of the studies included in this review evaluated the impact of parenting practices on 

gingival or periodontal diseases in children. However, one study could be traced which 

was published in 2003 (not included in the review as it was published before 2007) that 

found high levels of bleeding gums in those children who experienced high levels of 

paternal punishment 



130 

Chapter 4.2 (Paper 5) 

This section includes a co-authored paper. The bibliographic details of the paper, 

including all authors, are: 

Kumar S, Tadakamadla J, Zimmer-Gembeck MJ, Kroon J, Lalloo R, Johnson NW. The 

effect of parenting practices on the severity of gingival bleeding in children. Journal of 

Periodontology 10 March 2017: 1-12.  doi:10.1902/jop.2017.16081.  

My contribution to the paper involved the conception and designing of the study, 

data collection, statistical analysis and drafting the article.   

The journal in which this article has been published is a peer-reviewed journal 

with an international readership. The Impact Factor (2015) for this journal is 1.71. 

Permission has been provided by the publisher, American Academy of Periodontology, 

which states that “The Academy, grants to Author the royalty-free right of republication 

in any book of which he/she is the Author or Editor, subject to the express conditions 

that the book acknowledges that the Article was first published in the Journal of 

Periodontology, is subject to the copyright of the Academy, and is reprinted with 

permission of the Academy”. This article was first published in Journal of 

Periodontology (doi:10.1902/jop.2017.16081).  

                        (Date) 09 March 2017 

                                                                              (Date) 09 March 2017 

(Date) 08 March 2017 

Santosh Kumar Tadakamadla            

Corresponding author: Santosh Kumar Tadakamadla     

Supervisor: Prof Newell Johnson             



131 
 

4.2 The effect of parenting practices on the severity of gingival bleeding in 

children 

Santhosh Kumar, Jyothi Tadakamadla, Melanie Zimmer-Gembeck, Jeroen Kroon, 

Ratilal Lalloo, Newell Walter Johnson 

4.2.1 Abstract  

Background: Studies have consistently reported that parenting practices having 

an impact on eating styles which determine obesity levels in children. However, there is 

no study that evaluated the association of parenting practices on gingivitis in children 

using path analysis to evaluate if oral health-related behaviour mediates this association. 

This study aimed to test a model of the parenting and family demographic factors that 

could account for gingivitis in children, with a focus on the mediational roles of oral 

health-related behaviours and oral hygiene status. Methods: Clinical examination of oral 

hygiene status and gingivitis was conducted using simplified oral hygiene and modified 

Community Periodontal Indices respectively on sixth-grade school children (n=1539) of 

Medak District in Telangana State, India. Children also answered a questionnaire 

consisting of 5 closed-ended questions on oral health-related behaviour. Parents 

responded to queries related to socioeconomic status (SES), family structure, the 

number of children, oral health-related behaviour and parenting practices. Results: The 

prevalence of gingival bleeding was 92.4%. Power assertion parenting had a negative 

effect on oral hygiene status (β=0.044, p=0.074), it also had an indirect effect on 

gingival bleeding (β=0.011, p=0.047). Oral hygiene status was positively associated 

with the extent of gingival bleeding (β=0.24, p=0.008). Children living in families with 

lower SES had worse oral hygiene (β=-0.101, p=0.009) gingival bleeding status (β=-

0.024, p=0.011). Conclusions: Power assertion parenting had a deleterious effect on the 

extent of gingival bleeding via children's worse oral hygiene status, but SES was also 

important for predicting oral hygiene and gingival bleeding. 
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Keywords: Parenting; Gingivitis; Social Class; Oral hygiene 

4.2.2 Introduction  

“Simple” gingivitis which is induced by local irritation (Carpenter 1901) and 

associated with the presence of microbial biofilm on tooth surfaces adjacent to free 

gingivae is the most prevalent gingival disease (Albandar and Tinoco 2002). It is more 

common in populations from developing countries (Albandar and Tinoco 2002).  

Although there are no comprehensive global data available on the burden of gingival 

diseases, partly due to the non-availability of a uniform method of recording and 

reporting gingival diseases (Jenkins and Papapanou 2001), research indicates that 

gingivitis with varying severity is common in children and adolescents (Al-Ghutaimel et 

al. 2014; Califano 2005; Clerehugh 2008; American Academy of Pediatric Dentistry 

2008). However, gingivitis is easily preventable (Jin et al. 2016).  

Although most children experience mild gingivitis, gingival problems can 

significantly impair quality of life (Gherunpong et al. 2004b). Poor oral health-related 

practices, like occasional toothbrushing (De la Rosa et al. 1979) and a high intake of 

sucrose, have been found to be associated with increased volume of dental biofilm and 

increased severity and extent of gingivitis (Loe 2000; Moynihan and Petersen 2004). On 

the other hand, inflamed gums and gingival bleeding have an impact on ability to clean 

teeth (Gherunpong et al. 2004b).  

Socioeconomic disparities are also evident for gingivitis, with children living in 

low socioeconomic status (SES) families experiencing higher levels of disease 

(Cortellazzi et al. 2008; Nicolau et al. 2003a; Petersen and Ogawa 2012). This disparity 

has been attributed to inequality in access to health services, availability of health-

related information, and low capacity to afford oral hygiene products (Agbaje et al. 

2016). In addition to socioeconomic disparities, family-related characteristics, like 

parenting practices and family structure including the number of children in the family, 
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have been associated with levels of gingival disease (Nicolau et al. 2003a). For 

example, they observed greater paternal punishment to be associated with higher levels 

of gingivitis (Nicolau et al. 2003a). Given the role of oral hygiene in gingival disease, it 

is quite likely that parenting practices may have an influence on disease because of the 

intervening role of children's oral hygiene practices. Thus, the path of associations from 

parenting and SES to gingivitis could be mediated through oral health-related 

behavioural practices. In this study, we tested the path of association from parenting 

practices and SES to gingivitis via oral hygiene in Indian school children using a 

structural equation model (SEM). The model included parenting practices, family 

demographics, and children's oral health-related behaviour, oral hygiene status and 

gingival status. It was hypothesised that parenting practices would have a direct effect 

on oral health-related behaviur, which in turn would influence children's oral hygiene 

status. Oral hygiene status was hypothesised to have a direct impact on the extent of 

children's gingival bleeding (Figure 4.2). 

 

Figure 4.2: Theoretical model of the impact of parenting practices and other family-

related predictors on gingivitis 

4.2.3 Methods  

This cross-sectional study was conducted in Medak district of Telangana state in 

India during the period May 2014 to February 2015. All the sixth-grade school children 

and their parents who were attending the private schools of Medak district were eligible 
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to participate. Private schools were chosen for practical reasons, which were described 

in detail in our previous article (Kumar et al. 2016b). Representative school children of 

the study region were recruited using a multistage probability sampling procedure. First, 

ten sub-districts were randomly selected from a total of 48 subdistricts; this was 

followed by random selection of schools proportional to the total number of schools in 

each subdistrict. In the final stage, sixth-grade children and parents in all the selected 

schools were invited to participate. G-power was used to calculate the sample size, a 

sample size of 1145 was considered adequate for eight predictors in a linear regression 

analysis with an alpha error and statistical power of 5% and 95% respectively to detect 

an effect size of 0.02 (Faul et al. 2009).    

This study was conducted in accordance with ethics principles of the Declaration 

of Helsinki. Ethics approval was granted by the Human Research Ethics Committee of 

Griffith University in Australia and Panineeya Institute of Dental Sciences & Research 

Centre in India. Written informed consent was sought from all the parents who 

approved the participation of their children. Parents were approached with an 

information sheet and consent sheets carried home by their children from school. All the 

parents thus approached consented to participate and also approved the clinical 

examination of their children. Children were examined in schools by a single examiner 

(SK) who conducted an assessment of oral hygiene and gingival bleeding status. The 

Simplified Oral Hygiene Index was used, which has two components: “Debris”, and a 

Calculus Index (Greene and Vermillion 1964). Assessment for debris and calculus is 

conducted on six index surfaces (four posterior and two anterior teeth) and is scored 

based on the extent of tooth surface covered. Debris and calculus scores of each 

individual are calculated as the mean score of the assessed surfaces. Oral hygiene status 

is quantified as the sum of mean debris and calculus scores (Greene and Vermillion 

1964). The Modified Community Periodontal Index (CPI) was used to assess gingival 
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bleeding, scoring all teeth. Although a modified CPI also involves observation for 

periodontal pockets, this was not recorded in our study because it is not indicated in 

individuals younger than 15 years (World Health Organization, 2013). Each tooth is 

examined for presence or absence of bleeding by inserting a CPI probe and sweeping it 

between the gingiva and every surface of every tooth with an optimal sensing force of 

20 grams. Extent of gingival bleeding was quantified in each individual as the 

percentage of teeth with gingival bleeding (World Health Organization, 2013). At the 

time of the clinical examinations, a questionnaire was administered to children which 

consisted of questions on oral health-related behaviour. These included frequency of 

toothbrushing (rarely, once per day, twice or more per day), visits to a dentist (never, 

more than a year ago, within the last year), frequency of sweet foods (sometimes or 

rarely, once and twice or more per day) and consumption of sweetned and/or carbonated 

drinks between meals (sometimes or rarely, once and twice or more) and also frequency 

of consumption of fresh fruits (sometimes or rarely, once and twice or more per day). A 

cumulated score was calculated to quantify the overall oral health-related behaviour in 

each with higher score denoting better oral health-related behaviour.       

Parents answered a questionnaire which comprised questions on SES: (for 

details see (Kumar et al. 2016c). Parents also completed a closed-ended question on 

their family structure which consisted of three responses, ‘single parent family,' ‘nuclear 

family’ and ‘non-nuclear family’ and an open-ended question on number of children in 

the family along with the oral health-related behaviour questions that were also 

administered to children. Parenting practices were measured using a translated version 

of 40-item parent-child relationship questionnaire which consists of five dimensions; 

warmth, personal relationship, disciplinary warmth, power assertion, and possessiveness 

(Furman and Giberson 1995). However, when the translated version underwent factor 

analysis all the items of the dimensions “warmth, personal relationship, disciplinary 
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warmth, and possessiveness” which represent warmth loaded onto one factor which was 

named as positive parenting. All the items of the dimension, ‘power assertion’ which 

represents control loaded on to another factor which was named ‘power assertion.' 

Respondents had to choose an option on a 5 point Likert scale for each item and 

cumulative scores for “positive” and “power assertive” parenting practices were 

obtained by summing the response scores of all the items that belonged to the 

corresponding dimension. A higher score represented a greater exercise of that specific 

parenting practice.    

SPSS (Version 23.0. Armonk, NY: IBM Corp) was used to conduct descriptive 

statistics and bivariate analysis. As the outcome was normally distributed, unpaired t-

test and one-way ANOVA were used to compare the extent of gingival bleeding 

between the categories of socio-behavioural variables as appropriate. AMOS (Version 

23.0. Armonk, NY: IBM Corp) was used to conduct path analysis. Path analysis was 

used to simultaneously assess the effect of positive and power assertive parenting 

practices along with other family-related predictors (parent’s oral health-related 

behaviour, SES, family structure, and number of children) on gingival bleeding 

mediating through children’s oral health-related behaviour and oral hygiene status. 

There were three endogenous variables (Children’s oral health-related behaviour, oral 

hygiene status, and gingival status) and six exogenous variables (positive parenting, 

power assertive parenting, parent’s oral health-related behaviour, SES, family structure, 

and number of children). All the variables in the model were used as continuous 

variables except ‘family structure’ which was converted to a dummy variable (0=single 

parent family, 1=nuclear/non-nuclear family). The direct and indirect effects in the 

model were estimated using bootstrap with bias corrected 95% confidence intervals 

with maximum likelihood estimation. Fit indices used were Root Mean Square Error of 

Approximation (RMSEA), Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), 
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and the Standardized Root Mean Square Residual (SRMR). The cut-off values for these 

indices to consider the model a good fit to the data were <0.08 (for RMSEA and 

SRMR) and ≥0.9 (for CFI and TLI)(Hoyle and Panter 1995). A p value of <0.05 was 

considered significant.    

4.2.4 Results 

Among the 1800 questionnaires distributed to parents, 1539 were returned 

(85.5%). Children’s mean age was 12.14 ±5.25 years. Overall, 92.4% of children had 

gingival bleeding on at least one tooth and the mean percentage of teeth with gingival 

bleeding in the total sample was 23.94±16.57. Table 4.3 demonstrates that there was a 

lower proportion of teeth with gingival bleeding in children whose mothers had 

graduate/post-graduate education and fathers belonging to semi-profession/professional 

occupations compared to other parents. Also, oral hygiene status of children whose 

fathers and mothers had ‘graduate or post-graduate or professional’ education was better 

than those whose parents had lesser levels of education. Children of parents with semi-

professional or professional occupations had better oral hygiene status than those whose 

parents belonged to other occupations. Children of higher income families had better 

oral hygiene status than those from lower income families, while gingival bleeding 

severity was not associated with family income. Oral health-related behavioural 

practices were not associated with oral hygiene status or severity of gingival bleeding 

except toothbrushing frequency. Oral hygiene status was significantly poorer in those 

children who reported brushing rarely/sometimes per week than those brushing once or 

more a day.  
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Table 4.3: Bivariate analysis of the association of socio-behavioural characteristics with 

gingival bleeding and oral hygiene status  

Variable  N Percentage of teeth 

with gingival 

bleeding           

Mean ±SD 

Simplified Oral 

Hygiene Index 

Mean ±SD 

Father’s education      

 Graduate/post 

graduate/professional 

393 23.91±15.93 1.67±0.87† 

 1-12 1033 23.98±16.89 1.92±0.93 

 Illiterate  113 23.61±15.95 2.06±0.91 

Mother’s education      

 Graduate/post 

graduate/professional 

253 22.23±16.43* 1.57±0.84† 

 1-12 1130 23.68±16.27 1.93±0.94 

 Illiterate  156 27.04±18.60 1.90±0.82 

Father’s occupation     

 Semi-

profession/Profession 

137 21.90±14.19* 1.63±0.78* 

 Semi-

skilled/skilled/self-

employed  

1039 25.01±16.91 1.87±0.94 

 Unemployed/unskilled   363 21.62±16.12 1.93±0.90 

Mother’s occupation     

 Semi-

profession/Profession 

3 21.91±15.09 1.53±0.87† 

 Semi-

skilled/skilled/self-

employed  

505 25.10±17.48 1.97±0.97 

 Unemployed/unskilled   1031 23.64±16.30 1.85±0.89 

Family annual income     

 > 292 USD 272 25.61±16.01 1.73±0.88* 

 146 – 292 USD 456 23.77±16.46 1.83±0.88 

 <146 USD 811 23.46±16.79 1.93±0.95 

Teeth cleaning frequency    

 Rarely/sometimes a 

week  

7 15.18±17.26 2.88±1.00* 

 Once  1415 23.98±16.32 1.86±0.91 

 Twice or more  117 23.89±19.27 1.90±0.98 

Last dental visit     

 Never  1269 23.63±16.99 1.88±0.94 

 Visited a dentist once or 

more   

270 25.36±14.38 1.78±0.83 

Sweet food consumption between meals in a day   

 Twice or  more  76 22.02±13.11 1.86±0.94 

 Once  130 22.65±14.91 1.87±0.77 

 Rarely or never  1333 24.17±16.89 1.87±0.92 

Sweet drink consumption between meals in a day   

 Twice or  more  80 26.59±18.35 1.77±0.85 
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Once 327 23.67±15.78 1.89±0.96 

Rarely or never 1132 23.82±16.66 1.87±0.91 

Frequency of fresh fruits consumption in a day 

Once  271 23.66±16.62 1.64±0.82 

Twice or more 89 25.51±17.00 1.86±0.91 

Rarely or sometimes in 

a week  

1179 23.59±16.46 1.88±0.93 

Family structure 

Single 180 22.70±17.42 1.90±0.90 

Nuclear 904 23.88±16.02 1.83±0.89 

Non-nuclear 455 24.54±17.29 1.91±0.98 

Number of children 

1-2 1107 24.31±16.49 1.87±0.91 

3-4 398 23.09±16.81 1.84±0.96 

≥5 34 21.68±16.29 2.04±0.85 

*p<0.05, †p<0.01. Indian currency converted to USD for ease of understanding to

International readers

Table 4.4: Standardized bootstrapped direct effects with bias corrected 95% confidence 

intervals for the final model of gingival bleeding  

Effect Β Bootstrapped 

SE of β 

Bias-corrected 

95% CI 

P 

Oral hygiene status  

Positive parenting  -0.029 0.026 -0.087-0.026 0.229 

Power assertion parenting 0.044 0.024 -0.007-0.094 0.074 

Socioeconomic status  -0.101 0.027 -0.155 - -0.048 0.009 

Number of children  -0.009 0.025 -0.066 - 0.033 0.648 

Family structure  0.001 0.026 -0.046 - 0.055 0.932 

Gingival status  

Oral hygiene status 0.240 0.024 0.194 - 0.287 0.008 

Significant p values are in bold 

The model fit with the conceptual model (Figure 4.2) was poor (TLI =0.68; 

CFI=0.84; RMSEA=0.054; SRMR=0.038; Chi Square=97.61, p<0.001). Therefore, the 

model was modified as seen in Figure 4.3. To improve the model fit, children’s oral 

health-related behaviour was deleted as it was neither associated with the parenting 

practices nor with the oral hygiene status. Subsequently, parent’s oral health-related 

behaviour was also deleted.  The revised model (Figure 4.3) fit the data well (TLI 

=0.924; CFI=0.986; RMSEA=0.031; SRMR=0.0149; Chi Square=9.788, p=0.044). 
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Table 4.4 demonstrates that power assertion parenting had a direct effect on oral 

hygiene status (β=0.044, p=0.074), but this effect was marginally insignificant. Oral 

hygiene status had a direct positive impact on the gingival bleeding effect (β=0.240, 

p=0.008): children who had higher OHI-S score (i.e., poorer oral hygiene status) had a 

greater percentage of teeth with gingival bleeding. Also, SES had a significant direct 

effect on oral hygiene status (β=-0.101, p=0.009) with children belonging to higher SES 

experiencing poorer oral hygiene status.  

 

Figure 4.3: Standardised direct and indirect effects of the final model of gingival 

bleeding. Solid and dotted lines represent direct and indirect effects (via oral hygiene 

status), respectively. Error terms and covariances between exogenous variables 

(parenting and family demographics) are not presented for ease of understanding. 

*p<0.05, †p<0.01.      

Some indirect effects were also evident; power assertion had an indirect effect 

on gingivitis (β=0.011, p=0.047) with children of parents reporting higher power 

assertion presenting with a greater percentage of teeth with gingivitis. In addition, SES 

also had an indirect effect on the extent of gingival bleeding mediated through the oral 

hygiene status with children of higher SES demonstrating less severe gingival bleeding 

β=-0.024, p= 0.012.   
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4.2.5 Discussion   

Gingivitis is characterised by oedema, erythema, and bleeding (Jin et al. 2016). 

Using the CPI to assess gingival bleeding in this study, because it is easy to interpret 

and comparatively reliable (Poulsen 1981), we found a very high prevalence of gingival 

bleeding in our study population of 92.4%. This is in accordance with a study conducted 

in Telangana state of India, where every child had gingival bleeding (Sukhabogi et al. 

2014).  Data from our previous study conducted among a North Indian child population 

also observed similar prevalence (Santhosh et al. 2013).  

As the prevalence of gingival bleeding was very high, the aim of this study was 

to examine whether family factors, including parenting and family demographics, were 

associated with the extent of children's gingival bleeding, and to test whether the effect 

of the family on children's extent of gingival bleeding might be mediate by oral health-

related behaviour and oral hygiene status. We could locate only one previous study that 

has tested whether parenting is associated with children's gingival status (Nicolau et al. 

2003a). In this previous longitudinal study, greater paternal punishment was associated 

with higher levels of gingivitis (Nicolau et al. 2003a). We extended this study by testing 

the mediating pathways of the association between parenting, as well as other family 

characteristics, and children's gingival status. In this context, it has to be understood that 

Indian parents exercise greater levels of warmth (positive parenting in this study) and 

also control (power assertion in this study) on their children when compared to the 

parents from the Western countries. (Barnhart et al. 2013) Parenting practices were 

recorded on a continuous scale in this study, and the children were not categorised into 

a specific parenting practice. Each parent had a score for positive parenting and power 

assertive parenting with a higher score representing a greater exercise of that specific 

practice. Although positive parenting had no effect on gingival bleeding, the findings 

indicate that those children whose parents exerted a high level of power assertion 
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parenting had poorer oral hygiene status and subsequently a greater proportion of teeth 

with gingival bleeding.  

Our previous results of a structural equation model of dental caries (Kumar et al. 

2016g) (Unpublished observations) which did not include ‘oral hygiene status’ 

demonstrated that power assertion parenting had a negative effect on children’s oral 

health-related behaviour. However, in the model of gingival bleeding, children’s oral 

health-related behaviour was not associated with parenting practices or with the severity 

of gingival bleeding. This might be due to inclusion of both oral health-related 

behaviour and also oral hygiene status in the hypothesised model. Nicolau et al. 

observed similar findings in their multivariate model where the toothbrushing frequency 

failed to influence the severity of gingival bleeding, while plaque scores remained a 

significant predictor of gingival bleeding (Nicolau et al. 2003a).    

It was observed that power assertion parenting had a direct effect on oral 

hygiene status while oral health-related behaviour failed to mediate the association 

between parenting practices and clinical oral status. This might be because of three 

reasons: firstly, oral health-related behaviour practices recorded in this study were not 

comprehensive and the assessment was based on few closed-ended questions; we could 

have missed practices such as the technique of brushing, time of brushing, texture of 

toothbrush and use of fluoride in tooth paste. Secondly, low prevalence of unfavourable 

behavioural practices (eg.,0.5% brushed their teeth rarely, 4.5% and 5.2% consumed 

sweet foods and drinks between meals twice or more a day) might be another reason for 

not finding a statistical association. Also, data from different Asian countries including 

India suggest that self-reported regular oral hygiene was inadequate to prevent 

accumulation of plaque biofilm (Corbet et al. 2002) and subsequent gingival bleeding. 

This finding emphasises that there are other factors which might be more important than 

just frequency of performing oral hygiene. For instance, a study has observed that those 
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subjects using a medium textured toothbrush had less gingival bleeding than those using 

hard textured toothbrushes (Kolawole et al. 2011). Lastly, it has been found that certain 

psychosocial characteristics, like sense of coherence, influence the association between 

oral health-related behavioural practices and gingivitis in adolescents (Ayo-Yusuf et al. 

2008). Sense of coherence was not included in our study which could have weakened 

the association between the behavioural practices and oral hygiene status. We also 

found power assertion parenting to have an indirect effect on the extent of gingival 

bleeding in children; this might have been mediated through psychosocial predictors 

which were not included in this study. Psychosocial predictors, like satisfaction with 

life, perceived stress and sense of control have been observed to mediate the association 

between parenting practices and oral health outcomes (Sanders and Spencer 2005).  

   Oral hygiene status had a positive direct effect on the severity of gingival 

bleeding with poorer oral hygiene causing greater proportion of teeth with gingival 

bleeding, this is in accordance with the literature (Corbet and Leung 2011). Results 

from the path analysis showed SES was associated with both oral hygiene status, as was 

the extent of gingival bleeding. Children of higher SES had better oral hygiene and 

lower levels of gingival bleeding. Studies demonstrate that SES indicators like parent’s 

education and family income are associated with oral hygiene status (Kumar et al. 2008; 

Santhosh et al. 2013) and gingival bleeding (Cortellazzi et al. 2008; Nicolau et al. 

2003a). 

The present study has some limitations: Firstly, the data collected on oral health-

related practices were not comprehensive. Although we have tried to include the most 

important family demographic factors in the model, several psychosocial variables, such 

as stress and coping that have been found to operate at various SES levels (Tomazoni et 

al. 2016) and have an impact on gingivitis in children, could not be considered (Ayo-

Yusuf et al. 2008; Nammontri et al. 2013). Nevertheless, our study demonstrates that, 
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apart from SES disparities which have been widely understood and studied, parenting 

practices are also important in predicting gingival disease in children. Further studies 

are recommended that take into account a wider range of oral health-related practices 

and psychosocial variables. This would aid in understanding the mediating pathways of 

the impact of parenting practices on gingival bleeding. A clear understanding of the 

association between these clinical, behavioural, psychosocial and family-related factors 

would aid in planning effective health promotion activities. It is evident from the 

literature that low cost structured family-based interventions (Barlow and Stewart-

Brown 2000; Stewart-Brown et al. 2005) are also effective in modifying parenting 

practices. Given that parenting practices are associated with a wide range of health 

related practices and subsequent health outcomes like obesity (Wake et al. 2007), and 

that interventions aimed at improving supportive parenting practices help in executing 

healthy eating behaviours in children which have been successful in treating childhood 

obesity (Sung-Chan et al. 2013), it seems reasonable that improving parenting practices 

might also have a positive effect on oral health outcomes in children.  

4.2.6 Conclusions  

In conclusion, greater levels of power assertion parenting practices were 

associated with poor oral hygiene and poor gingival status. Subjects with higher, 

relative to lower, SES had better oral hygiene status and a lower proportion of teeth 

with gingival bleeding. Oral hygiene status had a direct influence on gingival bleeding 

with greater severity of gingival bleeding being observed in those having poor oral 

hygiene.  
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Chapter 5: Effect of parenting practices on Oral Health-Related Quality of 

life of children 

While the previous two chapters have discussed dental caries and gingivitis, this chapter 

deals with the last outcome; Oral Health-Related Quality of Life (OHRQoL). This chapter 

includes two papers (papers 6 and 7) published as peer-reviewed journal articles. Chapter 5.1 

(Paper 6) systematically reviews the existing literature on the effect of various parent-related 

variables on OHRQoL in children. Chapter 5.2 (Paper 7) presents the observations related to the 

last objective of the thesis which involves evaluating the direct and mediating effects of 

parenting practices on OHRQoL of Telugu speaking Indian schoolchildren.  
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Paper 6 (Chapter 5.1) 

This section includes a co-authored paper. The bibliographic details of the paper, 

including all authors, are: 

Kumar S, Kroon J, Lalloo R. A systematic review of the impact of parental socio-economic 

status and home environment characteristics on children's oral health related quality of life. 

Health Qual Life Outcomes. 2014 Mar 21;12:41. doi: 10.1186/1477-7525-12-41. 
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5.1 A systematic review on the impact of parental characteristics on children’s Oral 

Health Related Quality of Life      

Santhosh Kumar, Jeroen Kroon, Ratilal Lalloo 

5.1.1 Abstract  

Childhood circumstances such as socioeconomic status and family structure have been 

found to influence psychological, psychosocial attributes and Oral Health Related Quality of 

Life (OHRQoL) in children. A clear understanding of these intervening variables that mediate 

the relationship of clinical variables with OHRQoL will aid in planning effective clinical 

interventions. Therefore, the aim of this study was to conduct a systematic review of the 

published literature to assess the influence of parental socioeconomic status (SES) and home 

environment on children’s OHRQoL. A systematic search was conducted in August 2013 using 

PubMed, Medline via OVID, CINAHL Plus via EBSCO, and Cochrane databases. Studies that 

have analysed the effect of parental characteristics (including SES, family environment, family 

structure, number of siblings, household crowding, parents’ age, and parents’ oral health 

literacy) on children’s OHRQoL were included. Quality assessment of the articles was done by 

the Effective Public Health Practice Project’s Quality Assessment Tool for Quantitative studies. 

Database search retrieved a total of 2,849 titles after removing the duplicates, 36 articles were 

found to be relevant. Most of the studies were conducted on Brazilian children and were 

published in recent two years. Early Childhood Oral Health Impact Scale and Children’s 

Perception Questionnaire11-14 were the instruments of choice in preschool and school aged 

children respectively. Findings from majority of the studies suggested that the children from 

families with high income, parental education and family economy had better OHRQoL. 

Mothers’ age, family structure, household crowding and presence of siblings were significant 

predictors of children’s Oral health related quality of life. However, definitive conclusions from 
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the studies reviewed are not possible due to the differences in the study population, parental 

characteristics considered, methods used and statistical tests performed. 

Key words: Oral health related quality of life; Children; Socioeconomic status; Home 

environment.   

5.1.2 Background  

The World Health Organisation (WHO) defines Quality of Life (QoL) as “an 

individual’s perception of their position in life in the context of the cultural and value systems in 

which they live and in relation to their goals, expectations, standards and concerns” (World 

Health Organization, 1995)  . Currently, there is a growing interest and move towards the use of 

patient-focussed assessments to gain more meaningful information, although subjective, on the 

impact of oral disease on an individual (Llewellyn and Warnakulasuriya 2003). This is because 

clinical indicators alone do not reveal the full impact of oral conditions on the psychosocial 

well-being of a patient (McGrath et al. 2004). Thus, it has been proposed that an evaluation of 

physical functioning and psychological well-being should be complemented with a normative 

oral-health assessment (de Paula et al. 2013).   

Previously concerns were raised that children’s reports of their health and QoL would 

not meet accepted psychometric standards of validity and reliability, because of limitations in 

their cognitive capacities and communication skills, (Barbosa and Gaviao 2008a; Jokovic et al. 

2002; Jokovic et al. 2004) but currently several validated Oral Health Related Quality of Life 

(OHRQoL) instruments are aimed at school-aged children (Broder and Wilson-Genderson 2007; 

Gherunpong et al. 2004a; Jokovic et al. 2002; Jokovic et al. 2004) and preschool children (Pahel 

et al. 2007; Tsakos et al. 2012) 

Studies show that children’s oral-health status is often related to social dimensions, such 

as parental income and education (Santhosh et al. 2013). Furthermore, childhood circumstances, 
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as indicated by socioeconomic status (SES), family structure and parenting quality, have been 

found to influence psychological and psychosocial attributes in children (Sanders and Spencer 

2005). This is strengthened by findings from recent studies where parental socioeconomic 

factors as well as home environment have been found to impact negatively on children’s 

OHRQoL (Paula et al. 2012), with children residing in orphanages presenting with poorer 

OHRQoL than those living with their parents (Kumar et al. 2011a). However, this is not always 

the case, with conflicting findings from a few studies where parental SES and home 

environment characteristics were found to be insignificant in predicting children’s OHRQoL.    

A clear understanding of the relationships between clinical variables and OHRQoL, and 

determining the intervening variables that mediate these effects, will facilitate the design of 

optimally effective clinical interventions (Wilson and Cleary 1995). While a systematic review 

has been conducted on the association of children’s oral health status with their OHRQoL 

(Barbosa and Gaviao 2008b), there is currently no published evidence available on the influence 

of parental attributes on children’s OHRQoL. Therefore, the aim of this study was to conduct a 

systematic review of the published literature to assess the influence of parental SES and home 

environment on children’s OHRQoL. 

5.1.3 Methods  

5.1.3.1 Search criteria    

The protocol for this systematic review was registered with the International Prospective 

Register of Systematic Reviews, and allocated with the registration number CRD42013005433. 

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 

guidelines for conducting a systematic review were used (Moher et al. 2009a). A search for 

eligible journal articles was undertaken in August 2013, using PubMed, Medline via OVID 

(Ovid MEDLINE (R) 1946 to Present with Daily Update), CINAHL Plus via EBSCO, and 

Cochrane databases to answer if parental characteristics (including SES, family environment, 



 

150 
 

family structure, number of siblings, household crowding, parents’ age, and parents’ oral health 

literacy) influence children’s OHRQoL. The search strategy that was used in PubMed is 

presented in Table 5.1. In order to prevent the loss of potential articles, a broad range of medical 

subject heading (MeSH) terms and combination of search strategies were used. As “Oral Health 

Related Quality of Life” is not a MeSH term, it was used as a keyword to search in all the fields. 

A truncation for the MesH term “child” was used, as the search term “child” could have many 

variants. For parental characteristics, a wide-ranging list of subject headings and subheadings 

were used that included “socioeconomic status” and “home environment”. In PUBMED, there 

was no time limit set in the search criteria, while the lower limit for entry date in Medline via 

OVID and CINAHL Plus via EBSCO was set to 1946 and 1997 respectively. Titles from all 

languages were considered, since a few journals publish articles both in English and foreign 

languages. In addition to searching electronic databases, a manual search for the relevant 

literature was completed, using the journal repositories in the Griffith University library and by 

searching the cross-references of the selected articles. 

Table 5.1: Search strategy used in PubMed  

#1 Oral health related quality of life 

#2 (“Child*”[MeSH] OR “Adolescent”[MeSH]) 

#3 “Oral health”[MeSH] 

#4 “Quality of life”[MeSH] 

#5 (“Socioeconomic Factors”[MeSH] OR “Social Class”[MeSH] OR “Social 

Environment”[MeSH] OR “Poverty”[MeSH] OR “Illiteracy”[MeSH] OR 

“Literacy”[MeSH] OR “Educational Status”[MeSH] OR “Employment”[MeSH] 

OR “Family Characteristics”[MeSH] OR “Income”[MeSH] OR “Occupations 

and Professions”[MeSH] OR “Unemployment”[MeSH] OR “Social 

Change”[MeSH] OR “Family Characteristics”[MeSH] OR “Marital 

Status”[MeSH] OR “Parenthood”[MeSH] OR “Family Relations”[MeSH] OR 

“Nuclear Family”[MeSH] OR “Family Functioning”[MeSH] OR “Age 

Factors”[MeSH] OR “Birth Place”[MeSH] OR “Birth Intervals”[MeSH] OR 

“Birth Order”[MeSH] OR “Race Factors”[MeSH] OR “Special 

Populations”[MeSH]) 

#6 (#1 AND #2) 

#7 (#1 AND #2 AND #5) 

#8 (#2 AND #3 AND #4) 

#9 (#2 AND #3 AND #4 AND #5) 
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5.1.3.2 Study selection and data extraction 

All titles retrieved were exported to EndNote (version X6) software, and one of the authors 

(SK) selected titles that were relevant to OHRQoL in children. The selection criteria for 

inclusion after reviewing the full text of the articles were as follows:  

 the article used validated OHRQoL instruments to assess OHRQoL in children; and 

 the study evaluated the influence of SES, family income, family economy, parental 

occupation, parent’s education level, parent’s demographics, dental health literacy of the 

caregivers, household crowding, number of siblings, family structure and any other 

parent-related characteristics on children’s OHRQoL.  

Studies were excluded when individuals studied were older than 18 years of age, where full 

text was not available in English, and if the study did not consider the effect of relevant parental 

characteristics on OHRQoL of children. Articles that assessed the association of children’s 

OHRQoL with other variables that are not parent-related, such as ethnicity, geographic location 

of residence, urbanisation and dental care experience, were also excluded, as were studies with 

subjects ranging from children to adults that have studied the association of subject’s SES with 

OHRQoL but not of the parents. Piloted forms were used by one of the authors (SK) to extract 

information from each full-text article, which were then screened independently by the other 

two senior authors for accuracy. Consensus was reached through discussion between the authors 

where discrepancies occurred.  

5.1.3.3 Quality assessment of selected articles  

The Effective Public Health Practice Project’s (EPHPP) Quality Assessment Tool for 

Quantitative Studies was used to evaluate the quality of included articles (Project). The EPHPP 

tool was created primarily for individual level observational and clinical studies based on 

populations. EPHPP quality assessment involves rating each article on a three-point scale 

(strong, moderate and weak) in six components: selection bias, study design, confounders, 
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blinding, data-collection methods, and withdrawals and drop-outs. Based on the rating of each 

methodological component, a global rating of strong, moderate or weak was allocated to each 

article (Chillon et al. 2011).  

5.1.4 Results  

Figure 5.1 illustrates the details of both the selected and excluded studies. The database 

search retrieved a total of 4,129 titles (2,627 from PubMed, 829 from Medline via OVID, 673 

from CINAHL and 1,517 from the COCHRANE). After removing duplicates, 2,849 titles 

remained, and 428 titles were considered for abstract screening. After excluding a further 359 

articles based on their abstract, 69 (Abanto et al. 2012; Abanto et al. 2011; Acharya and Tandon 

2011; Alves et al. 2013a; Baker et al. 2010; Bendo et al. 2010; Bernabe et al. 2009; Bernabe et 

al. 2008; Biazevic et al. 2008; Bordoni et al. 2012; Broder and Wilson-Genderson 2007; 

Carvalho et al. 2013b; Christopherson et al. 2009; Cohen-Carneiro et al. 2011; Cortes et al. 

2002; Crocombe et al. 2012a; Crocombe et al. 2012b; Dak-Albab and Dashash 2013; Dame-

Teixeira et al. 2013; de Paula et al. 2013; Divaris et al. 2012; Feu et al. 2013; Fisher et al. 2004; 

Foster et al. 2011; Foster Page et al. 2012; Gaynor and Thomson 2012; Goettems et al. 2012; 

Goettems et al. 2011; Hobdell et al. 2009; Koposova et al. 2012; Koposova et al. 2010; Kotecha 

et al. 2013; Kramer et al. 2013; Krisdapong et al. 2013; Krisdapong et al. 2012a; Krisdapong et 

al. 2012b; Kumar et al. 2011a; Locker 2007; López and Baelum 2007; Luoto et al. 2009; 

Martins-Júnior et al. 2013; Mashoto et al. 2009; Massarente et al. 2011; Mbawalla et al. 2010; 

McGrath and Bedi 2002; Motta et al. 2011; Nurelhuda et al. 2010; Pani et al. 2012; Pani et al. 

2013; Papaioannou et al. 2011; Paula et al. 2012; Peres et al. 2003; Peres et al. 2009a; Piovesan 

et al. 2011a; Piovesan et al. 2010; Roumani et al. 2010; Scapini et al. 2013; Scarpelli et al. 2013; 

Traebert et al. 2010; Tubert-Jeannin et al. 2005; Ukra et al. 2013; Vargas-Ferreira and Ardenghi 

2011; Vargas-Ferreira et al. 2010; Williams et al. 2010; Wong et al. 2011; Wong and King 

2011; Yazicioglu et al. 2013; Zanatta et al. 2012; Zhang et al. 2007) articles were considered for 
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full-text review of which 35 met the inclusion criteria. For the articles excluded three were not 

available in English (Bordoni et al. 2012; Motta et al. 2011; Peres et al. 2003), one was a review 

(Cohen-Carneiro et al. 2011) thirteen did not analyse the effect of recorded parental 

characteristics on children’s OHRQoL (Alves et al. 2013a; Bendo et al. 2010; Biazevic et al. 

2008; Christopherson et al. 2009; Cortes et al. 2002; Dame-Teixeira et al. 2013; Goettems et al. 

2012; Koposova et al. 2010; Pani et al. 2012; Piovesan et al. 2011a; Roumani et al. 2010; 

Traebert et al. 2010; Wong et al. 2011), six evaluated the effect of socio-demographic 

characteristics of participants’ on OHRQoL but not of their parents (Crocombe et al. 2012a; 

Crocombe et al. 2012b; Hobdell et al. 2009; McGrath and Bedi 2002; Williams et al. 2010; 

Zanatta et al. 2012), one was not conducted on children or adolescents (Fisher et al. 2004), two 

did not collect data on parental characteristics (Gaynor and Thomson 2012; Zhang et al. 2007), 

eleven analysed the influence of exploratory variables on children’s OHRQoL that were not 

directly related to parents (Acharya and Tandon 2011; Bernabe et al. 2009; Broder and Wilson-

Genderson 2007; Foster et al. 2011; Hobdell et al. 2009; Koposova et al. 2010; Krisdapong et al. 

2013; Luoto et al. 2009; Traebert et al. 2010; Vargas-Ferreira and Ardenghi 2011; Yazicioglu et 

al. 2013). Three articles were excluded based on more than one exclusion criteria (Hobdell et al. 

2009; Koposova et al. 2010; Traebert et al. 2010). 
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Figure 5.1: PRISMA flowchart depicting the flow of information through the different phases  

5.1.4.1 Overview of the included studies  

Year of publication  

Approximately one-third of the studies considered for inclusion (Carvalho et al. 2013b; 

Dak-Albab and Dashash 2013; de Paula et al. 2013; Feu et al. 2013; Kotecha et al. 2013; 

Kramer et al. 2013; Martins-Júnior et al. 2013; Pani et al. 2013; Scapini et al. 2013; Scarpelli et 

al. 2013; Ukra et al. 2013) were published in 2013, while seven (Abanto et al. 2012; Divaris et 

al. 2012; Foster Page et al. 2012; Koposova et al. 2012; Krisdapong et al. 2012a; Krisdapong et 

al. 2012b; Paula et al. 2012) and six papers (Abanto et al. 2011; Goettems et al. 2011; Kumar et 

al. 2011a; Massarente et al. 2011; Papaioannou et al. 2011; Wong and King 2011) were 
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published in 2012 and 2011 respectively. Aside from one paper published in in 2005 (Tubert-

Jeannin et al. 2005), there were no papers that pre-dated 2007.  

Study setting 

Of the 35 articles which met the inclusion criteria nearly half (n=16) were conducted in 

Brazil, followed by two each from Thailand (Krisdapong et al. 2012a; Krisdapong et al. 2012b), 

New Zealand (Foster Page et al. 2012; Ukra et al. 2013) and Tanzania (Mashoto et al. 2009; 

Mbawalla et al. 2010). One study from Thailand (Krisdapong et al. 2012a) was conducted on 

both 12- and 15-year-old children, with a separate data set presented for both age groups; hence 

the data from this study appears in both Tables 5.3 and 5.4. There was one article each from the 

United States (Divaris et al. 2012), Canada (Locker 2007), France (Tubert-Jeannin et al. 2005), 

Hong Kong (Wong and King 2011), Malaysia (Baker et al. 2010), India (Kumar et al. 2011a), 

United Kingdom (Kotecha et al. 2013), Saudi Arabia(Pani et al. 2013), Syria (Dak-Albab and 

Dashash 2013), Greece (Papaioannou et al. 2011), Norway (Koposova et al. 2012), Chile (López 

and Baelum 2007) and Sudan (Nurelhuda et al. 2010).   

Age of the study population  

Eight studies were conducted on pre-school children (Table 5.2), while 22 and 6 studies 

had a study population aged in the range of 10–15 (Table 5.3) and 10–21 (Table 5.4) years 

respectively.  

OHRQoL instruments used 

The Early Childhood Oral Health Impact Scale (ECOHIS) was the OHRQoL instrument 

of choice in preschool children, except for one study (Krisdapong et al. 2012b), which used 

modified Child Oral Impacts on Daily Performances (Child-OIDP). Child Perceptions 

Questionnaire (CPQ11-14) was the most widely used OHRQoL instrument in studies conducted 

on children and adolescents with fourteen papers reporting its use. Child-OIDP was used in six 
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studies (Carvalho et al. 2013b; Krisdapong et al. 2012a; Mashoto et al. 2009; Mbawalla et al. 

2010; Nurelhuda et al. 2010; Tubert-Jeannin et al. 2005), two of them being the validation 

studies (Nurelhuda et al. 2010; Tubert-Jeannin et al. 2005). Parental-Caregivers Perceptions 

Questionnaire (P-CPQ) and Family Impact Scale (FIS) components of COHQoL without 

CPQ11-14 were used by two studies that were conducted on children with cerebral palsy 

(Abanto et al. 2012) and autism (Pani et al. 2013). Three studies used OIDP with study 

populations aged 12 (Peres et al. 2009a), 15 (Krisdapong et al. 2012a) and 15–16 years (Bernabe 

et al. 2008). OHIP was used in three studies, one with a study population aged 12–15 years (Feu 

et al. 2013), and the other two with adolescents in the age range of 15–18 (Papaioannou et al. 

2011) and 12–21 (López and Baelum 2007) years.  
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Table 5.2: Characteristics of the study population and principal results from OHRQoL studies in preschool children (studies involving children 

aged 6 have also been included)    

Study 

design 

Study sample Age 

of the 

sampl

e 

Sample 

size 

n 

(respons

e rate) 

OHRQ

OL 

instrum

ent 

Parental 

characteristics studied 

Significant 

parental 

characteristics in 

unadjusted 

analysis 

Significant 

parental 

characteristics in 

adjusted analysis 

Insignificant 

parental 

characteristic

s 

Quali

ty 

Refer

ence 

CS Preschool 

children who 

sought dental care 

during the 

screening 

program at 

University of Sao 

Paulo, Brazil  

2-5 260 

(85.2%) 

ECOHIS 

question

naire by 

one of 

the 

parent 

Number of siblings  

Marital status of parents  

Household crowding 

House property  

Family income  

Mothers’ age   

Father’s age  

Mother’s education  

Father’s education  

Father’s work activity 

away from home 

Mother’s  work activity 

away from home 

Household 

crowding  

Mother’s work 

activity Family 

income  

Family income Number of 

siblings 

Marital status 

of parents  

House 

property  

Mother’s age 

Father’s age 

Mother’s 

education 

Father’s 

education  

Father’s work 

activity  

Mode

rate 

Aban

to et 

al. 

2011 

Prospe

ctive 

cohort 

Interview data 

from Carolina 

oral health 

literacy project 

3-5 203 ECOHIS 

question

naire by 

caregiver

s 

Caregiver’s oral health 

literacy  

Caregiver's age  

Caregiver’s education  

Caregiver’s age 

(inversely related 

to ECOHIS)   

Caregiver’s 

education 

(inversely related 

to ECOHIS)  

Caregiver’s oral 

health literacy 

(weakly correlated 

with ECOHIS) 

Not conducted None  Mode

rate 

Divar

is et 

al 

2012 
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(no p values 

provided for the 

relationship 

between any of the 

variables and 

children’s 

OHRQoL)  

CS Children and 

mothers of city of 

Pelotas, Brazil 

2-5 608 

(88.7%) 

ECOHIS 

question

naire by 

mothers  

Maternal dental anxiety  

Family income  

Mother’s education   

Mother’s  use of dental 

services  

Maternal dental 

anxiety for total 

ECOHIS score, 

child’s function 

and parent distress 

domain  

Mother’s education  

Mother’s use of 

dental services   

Maternal dental 

anxiety for parent 

distress domain 

Mother’s education 

for total ECOHIS 

score 

Mother’s use of 

dental service for 

child’s function 

domain and total 

ECOHIS  

Family income  

 

Mode

rate 

Gotte

ms et 

al 

2011 

CS Public 

preschool/nurseri

es children of 

Canoas, Brazil  

2-5 1245 

(90.2%) 

ECOHIS 

question

naire by 

caregiver

s  

Mother’s age  

Family structure 

(nuclear/non-nuclear)  

Mother’s education 

Family income  

None  None  Mother’s age  

Family 

structure  

Mother’s 

education 

Family income  

Mode

rate 

Kram

er et 

al 

2013 

CS Children of 

Diaantina, Brazil  

2-5 638 

(98.1%) 

ECOHIS 

by 

interview

ing any 

of the 

parent 

Marital status of parents  

Household crowding 

Mother’s age 

Number of siblings 

Mother’s education   

Father’s education  

Family income 

None  Mother’s age  Marital status 

of parents 

Household 

crowding 

Number of 

siblings 

Mother’s 

education   

Father’s 

Mode

rate 

Marti

ns-

Junio

r et al 

2013 
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education  

Family income 

CS Pre-school 

children of city of 

Belo Horizonte, 

Brazil. 

5 1412 

(96.3%) 

ECOHIS 

question

naire by 

caregiver

s  

Child’s position (single 

child/others)  

Caregiver’s age 

Caregiver’s education 

Caregiver’s relationship 

to the child 

(Mother/others) 

Household income  

Social Vulnerability 

Index (as a measure for 

socioeconomic status 

based on the residence) 

Child’s position  

Caregiver’s age 

Caregiver’s 

education 

Social vulnerability 

index 

Household income 

 

 

 

 

 

For child impact 

section (CIS) of 

ECOHIS  

Child’s position  

Caregivers age 

Household income  

For Family impact 

section (FIS)of 

ECOHIS  

Caregivers age   

Household income 

For CIS of 

ECOHIS 

Caregiver’s 

education 

Caregiver’s 

relationship to 

the child  

Social 

Vulnerability 

Index 

For FIS of 

ECOHIS  

Child’s 

position  

Caregiver’s 

education 

Caregiver’s 

relationship to 

the child  

Social 

Vulnerability 

Index   

Mode

rate 

Scarp

elli et 

al 

2013 

CS Chinese preschool 

children in Hong 

Kong  

3-5 1296 

(96.5%) 

ECOHIS 

question

naire by 

parents 

or 

caregiver

s 

Relationship of the 

primary caregiver to the 

child (Mother /other 

family member)  

Caregiver’s education  

Household income 

Caregiver’s 

education for only 

symptom domain 

of ECOHIS 

Income level for 

only symptom 

domain of ECOHIS 

Household income 

on family impact 

section of ECOHIS 

Relationship of 

caregiver to 

the child on 

overall 

ECOHIS, FIS 

and CIS. 

Caregiver’s 

education for 

other domains 

Mode

rate 

Won

g and 

Kim 

2011 
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of the ECOHIS 

except 

symptoms, 

overall 

ECOHIS, FIS 

and CIS  

Income level 

for other 

domains of the 

ECOHIS 

except 

symptoms, 

overall 

ECOHIS, FIS 

and CIS 

CS Preschool 

children of 

Patumwan 

district, Bangkok, 

Thailand 

5-6 503 

(100% ) 

Modified 

Child-

OIDP 

question

naire by 

subjects  

Family structure 

(Living with 

parents/Living with 

single parents or others) 

Hometown of parents 

(Both were from 

Bangkok/either was 

from Bangkok/both 

were from other places) 

Occupation of the head 

of the household 

Hometown of the 

parents  

Occupation of the 

head of the 

household 

Occupation of the 

head of the 

household 

Family 

structure 

 

Mode

rate 

 

Krisd

apon

g et 

al 

2012 

CS Kindergarten 

children of 

Buenos Aires 

metropolitan area, 

Argentina 

Not 

provid

ed 

95 

(69.8%) 

ECOHIS 

question

naire by 

parents  

Family SES or poverty 

related factors based on 

parent’s/caregiver’s 

education, family work 

conditions and 

oral health care 

coverage 

SES or poverty 

related factors on 

family impact 

section of ECOHIS  

Not conducted  None  Poor Bord

oni et 

al 

2012 
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Table 5.3: Overview of the studies on children between the ages 10 – 15 years  

Study 

design 

Study sample 

characteristics 

Age 

of the 

sampl

e 

Sample 

size 

n 

(respons

e rate) 

OHRQ

OL 

instrum

ent used 

Parental 

characteristics studied 

Significant 

parental 

characteristics in 

unadjusted 

analysis 

Significant 

parental 

characteristics in 

adjusted analysis 

Insignificant 

parental 

characteristic

s 

Quali

ty 

Refere

nce 

CS School children 

of Clermont-

Ferrand, France. 

10 414 

(84%) 

Child-

OIDP  

question

naire by 

children 

in face to 

face 

interview 

(translate

d and 

validated 

in the 

same 

study) 

Professional activity of 

the father  

Professional activity of 

the mother  

Place of mother’s birth 

(France/other country) 

Place of father’s birth 

(France/other country)  

Number of children in 

the family 

Family health insurance 

Place of mother’s 

birth 

Number of children 

in the family 

Not done  Professional 

activity of the 

father  

Professional 

activity of the 

mother  

Place of 

father’s birth  

Family health 

insurance 

Weak 

 

 

 

Tubert

-

Jeanni

n et al 

2005 

CS School children 

of Juiz de Fora, 

Brazil  

12 286 CPQ11-14 

question

naire by 

children 

Family structure (living 

with biological parents: 

Yes/no)  

Presence of siblings 

Number of siblings  

Household crowding  

Family income  

Mother’s education 

Father’s education   

Home ownership 

Family income 

Father’s education  

Mother’s education  

Home ownership 

only with 

emotional well-

being domain 

Family structure 

Number of siblings  

Household 

crowding only with 

oral symptoms and 

Family income 

Mother’s education  

Family structure 

only for domains 

social and 

emotional well-

being. 

Presence of 

siblings 

Mode

rate 

de 

Paula 

et al 

2013 
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social well-being 

domains 

CS Schoolchildren of 

Arkhangelsk, 

Russia and 

Tromso, Norway 

12 514 from 

Arkhang

elsk 

(87%) 

and 124 

from 

Norway 

(47%) 

 

CPQ11-14 

(translate

d into 

Norwegi

an and 

Russian) 

question

naire by 

children  

 

 

 

 

Mother’s education 

Family economy   

Social support  

Mother’s education 

Family economy  

Not done  Social support  Weak  

Kopos

ova et 

al 

2012 

CS School children 

of Khartoum, 

Sudan 

12 1109 

(99%) 

Child-

OIDP 

(Arabic-

validated 

in the 

same 

study) by 

interview

ing 

subjects  

Socioeconomic status 

(SES) assessed based 

on 9 dichotomous 

indicators of SES 

SES  SES only in public 

school attendees 

but not in private 

school attendees  

None  

 

 

 

Mode

rate 

 

Nurelh

uda et 

al 

2010 

CS School children 

of the city of Juiz 

de Fora, Brazil 

12 515 CPQ11-14 

question

naire by 

children 

Family structure (living 

with both biological 

parents: Yes/no) 

Number of siblings  

Use of cigarettes, 

alcohol and drug in the 

family  

Household 

Family structure   

Number of siblings  

Use of cigarettes, 

alcohol and drug in 

the family  

Household 

overcrowding  

Family income  

Family income  

Mother’s education  

Number of siblings  

Household 

crowding   

 

 

House 

ownership 

Weak Paula 

et al 

2012 
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overcrowding  

Family income  

Mothers education 

Father’s education  

House ownership  

Mother’s education 

Father’s education 

CS 

nested 

in 

Cohort 

Birth Cohort of 

children born in 

1993 in Pelotas, 

Brazil at age 12 

12 339 

(94.4%) 

OIDP 

(modifie

d) 

question

naire by 

children  

Family income at child 

birth 

Maternal schooling at 

child aged 6 months  

Maternal employment 

status at child aged 6 

months  

Family economic status 

(based on Brazil 

Criterion for Economic 

Classification) at child 

aged 12 years  

Maternal schooling  

Maternal 

employment status  

Maternal schooling  

Maternal 

employment status  

Family 

socioeconomic 

status 

Effect of 

family income 

on children’s 

OHRQoL is 

not presented 

in the  results 

though in 

methods it has 

been stated to 

be entered into 

multivariate 

analysis   

Stron

g 

Peres 

et al 

2009 

CS Public school 

children of Santa 

Maria, RS, Brazil 

12 792 

(90%) 

CPQ11-14 

question

naire by 

children  

Fathers’ education 

Mother’s education  

Father’s Occupation  

Mother’s Occupation  

Household income 

Mother’s education  

Father’s education  

Household income  

Father’s occupation 

only for overall 

CPQ score and 

emotional well-

being 

Household income 

for overall CPQ 

score, Oral 

symptoms and 

emotional well-

being 

Mother’s education 

for overall CPQ 

score, Functional 

limitations, 

emotional and 

social well-being 

domains   

Mother’s 

occupation  

Father’s 

occupation for 

oral symptoms, 

functional 

limitations and 

social well-

being domains   

Mode

rate 

Pioves

an et 

al 

2010 
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CS Sub-sample of the 

sixth Thailand 

national oral 

health survey 

12 1,063(96

.6%) 

 

Child-

OIDP by 

interview

ing 

children  

Daily pocket money  Daily pocket 

money  

None  None  Mode

rate 

Krisda

pong 

et al 

2012 

Prospe

ctive 

School children 

of Banting 

district, Selangor, 

Malaysia. 

12-13 439 

(96.9%) 

CPQ11-14 

(translate

d) 

question

naire by 

children  

Family income  

Parental education  

Family income  None  Parental 

education  

Stron

g 

Baker 

et al 

2010 

CS School children 

of Udaipur, India 

12-15 536 

(98.3%) 

CPQ11-14 

by 

interview

ing the 

children  

Living with parents/no 

parents 

Living with 

parents/no parents 

Living with 

parents/no parents 

None  Mode

rate 

Kumar 

et al 

2011 

CS Children with 

Cerebral palsy 

attending dental 

clinics of 

University of Sao 

Paulo, Brazil  

6-14 60 (80%) P-CPQ 

and FIS 

question

naire by 

one of 

the 

parent 

Household crowding   

Number of siblings 

Mother’s education  

Father’s education  

Family income  

Father’s education  

Family income  

Household 

crowding  

 

Family income  Number of 

siblings 

Mother’s 

education 

Mode

rate 

Abant

o et al 

2012 

CS Children with 

cleft lip, 

University of 

Damascus, Syria 

6-14 87 

(96.6%) 

Modified 

CPQ11-14 

question

naire by 

subjects 

facilitate

d by 

interview

s  

Socioeconomic status 

scale (based on 

education, occupation    

of both the parents and 

monthly family income) 

SES for all 

domains and 

overall CPQ11-14 

score except 

functional 

limitations  

Not conducted  None  Weak Dak-

Albab 

et al 

2013 

CS Autistic children, 8-13 59 P-CPQ Mother’s age  Not done  For P-CPQ For P-CPQ Weak Pani et 
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one of their 

unaffected sibling 

and healthy 

children in 

Riyadh and 

Jeddah, Saudi 

Arabia 

families 

from 100 

with 

autistic 

children 

(59%) 

matched 

with 59 

families 

with no 

autistic 

children 

and FIS 

question

naires by 

any of 

the 

parent 

(translate

d and 

validated 

in Arabic 

version 

in the 

same 

study but 

data not 

presente

d)  

Father’s age  

Father’s education  

Mother’s education  

Family income  

Mother’s age  

For FIS  

Mother’s age  

Mother’s education  

Total monthly 

income 

Father’s age 

Father’s 

education  

Mother’s 

education  

Total monthly 

income   

For FIS  

Father’s age 

Father’s 

education 

al 

2013 

 

 

 

 

CS Children with 

AIDS attending 

Child Institute of 

the School of 

Medicine,  

University of Sao 

Paulo, Brazil    

10-15 88 

(90.7%) 

CPQ11-14 

question

naire by 

subjects  

House ownership  

House crowding  

Caregiver of the family 

None on overall 

CPQ11-14 score  

House ownership 

for oral symptoms 

domain  

Caregiver of the 

family for social 

well-being domain. 

House 

crowding  

Mode

rate 

Massa

rante 

et al 

2011 

CS Children with 

tooth agenesis 

and complete 

dentition in the 

clinics of 

Birmingham 

Dental Hospital, 

UK. 

11-14 86 with 

tooth 

agenesis 

and 30 

complete 

dentition 

CPQ11-14 

(16 item)  

by 

children 

and P-

CPQ by 

parents   

Social deprivation/ 

Socioeconomic status 

(not seen in the 

methods) 

None  Not conducted for 

the effect of SES 

on OHRQoL 

Socioeconomic 

status 

Mode

rate 

Kotec

ha et 

al 

2013 

CS Grade 6 and grade 11-14 370 CPQ11-14 Family dental insurance Family dental Household income  Number of Weak Locker 
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8 school children 

in geographic 

areas served by 

Public Health 

Departments of 

York Region and 

Brant County, 

Canada 

(10 item 

short 

form) 

question

naire by 

children  

coverage Number of 

adults in the household  

Number of children in 

the household  

Family income  

Receipt of government 

income support  

Mother’s education  

insurance coverage 

Number of adults 

in the household  

Household income  

Receipt of 

government 

income support  

Mother’s education 

Number of adults 

in the household 

children in the 

household (no 

data in results 

on tits effect 

on OHRQoL) 

 

2007 

CS Public school 

children of 

Osorio, South 

Brazil 

11-14 515 

(80.5%) 

CPQ11-14 

(16 item 

impact 

short 

form) 

question

naire by 

subjects  

Family structure (living 

with both parents/ 

living with only one 

parent or neither of 

them)   

Mother’s education 

Family income 

Family income  

Family structure 

Family income  

Family structure 

Mother’s 

education  

 

Mode

rate 

Scapin

i et al 

2013 

CS Public school 

children of Santa 

Maria, Brazil. 

11-14 944 

(94%) 

CPQ11-14 

question

naire  by 

subjects 

Mothers education  

Fathers education  

Household income   

Household income 

for overall CPQ 

score, Oral 

symptoms, 

emotional and 

social well-being 

Mother’s education 

for emotional well-

being domain 

Household income 

for overall CPQ 

score, Oral 

symptoms, 

emotional and 

social well-being     

Household 

income for 

functional 

limitation 

domain  

Mother’s 

education for 

overall CPQ, 

Oral 

symptoms, 

functional 

limitations and 

social well-

being domain 

Father’s 

education on 

overall score 

Mode

rate 

Vargas

-

Ferreir

a et al 

2010 
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and all 

domains 

CS Intermediate 

school children of 

Dunedin, New 

Zealand 

12-13 354 

(58.8%) 

CPQ11-14 

(16 item 

impact 

short 

form) 

question

naire by 

subjects 

Area based deprivation  Area based 

deprivation 

None  None  Weak Foster 

Page 

et al 

2013 

Data 

from 

two 

previo

us 

Cross-

section

al 

studies 

Intermediate 

School children 

of Taranaki and 

Otago of New 

Zealand 

12-13 783 CPQ11-

14(16 

item 

impact 

short 

form) 

question

naire  by 

subjects 

Area based deprivation 

as a measure of SES  

None  

 

 

 

 

None  Area based 

deprivation  

Weak Ukra 

et al 

2013 

Retros

pective 

Public school 

children of city of 

Manaus, State of 

Amazonas, Brazil 

12-14 300 

(77.1%) 

Child-

OIDP by 

interview

ing the 

subjects  

Mothers age 

Mother’s schooling  

Father’s schooling 

Financial governmental 

support 

House crowding  

Family income 

Mother’s age Financial 

government 

support 

Father’s schooling 

Mother’s age  

Mother’s 

schooling, 

House 

crowding  

Family income 

Mode

rate 

Carval

ho et 

al 

2013 

Prospe

ctive 

study 

with 2 

year 

follow 

up 

Children 

attending 

orthodontics 

clinics and 

schools near Rio 

de Janeiro 

University, Brazil 

12-15 

 

 

284 

(89.5%) 

OHIP-14 

question

naire by 

subjects 

Socioeconomic status 

(according to Brazil 

Economic 

Classification Criteria) 

None  None  Socioeconomic 

status  

Stron

g 

Feu et 

al 

2013 



 

168 
 

Table 5.4: Background and study characteristics of studies conducted in adolescents as well as children aged 10 to 21 years old  

Study 

design 

Study sample 

characteristic

s   

Age 

of the 

sampl

e 

Sampl

e size 

n (%) 

OHRQO

L 

instrume

nt used  

Parental 

characteristics 

studied  

Significant parental 

characteristics in 

unadjusted analysis 

Significant parental 

characteristics in 

adjusted analysis 

Insignificant parental 

characteristics   

Qua

lity 

Refere

nce 

CS Public school 

children in 

grade 6 of 

Kilwa district, 

Tanzania 

10-19 1780 

(72.6

%) 

Child-

OIDP 

(Kiswahil

i version) 

by 

interviewi

ng 

subjects 

Mother’s education  

Father’s education  

Family wealth 

index  

Family wealth index 

on eating and leaning  

Family wealth index 

on eating and 

speaking 

Mother’s education  

Father’s education  

 

Mod

erate 

Mashot

o et al 

2009  

CS Sub-sample of 

the sixth 

Thailand 

national oral 

health survey 

15 

year 

old 

811 

(93.1

%) 

OIDP by 

interviewi

ng 

children  

Daily pocket 

money  

None  

 

None  Daily pocket money Mod

erate 

Krisda

pong et 

al 2012 

CS Secondary 

school 

children, Sao 

Paulo, Brazil 

15-16 1060 

(48.1

%) 

OIDP 

attributed 

to 

malocclus

ion by 

interviewi

ng the 

subjects 

Socioeconomic 

status (a composite 

measure recorded 

based on 

participation of 

the head of 

household in the 

production or 

distribution 

processes) 

None  Not conducted  Socioeconomic status Wea

k 

Bernab

e et al 

2008 

CS School 

children of 

metropolitan/

non-

15-18 515 OHIP-14 

questionn

aire by 

children 

Parental education  

Parental 

Occupation 

None Not done  Parental education  

Parental Occupation 

Wea

k 

Papaio

annou 

et al 

2011 
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metropolitan 

and 

urban/rural 

areas of 

Greece  

in face to 

face 

interview

s  

CS High school 

children of the 

province of 

Santiago, 

Chile  

12-21 9155 

(99.9

%) 

Modified 

OHIP-Sp 

questionn

aire by 

children  

Household size  

Housing status  

Number of cars 

owned by the 

family  

Paternal income  

Level of mother’s 

education  

Household size  

Housing status  

Number of cars owned 

by the family  

Paternal income  

Mother’s  education  

Household size  

Housing status 

Number of cars 

owned by the family 

Paternal income 

Mother’s  education 

None  Mod

erate 

Lopez 

and 

Baelu

m 

2007 

CS Secondary 

school 

students of 

Arusha, 

Northern 

Tanzania  

12-21 2412 

(80.7

%) 

Child-

OIDP 

(Kiswahil

i version) 

questionn

aire by 

subjects  

Father’s education 

Mother’s education 

Family 

socioeconomic 

status (perceived 

affluence of 

household)  

Household wealth 

index (based on 

durable household 

assets indicative of 

family wealth)  

Parents affording 

dental care  

Mother’s education  

Father’s education  

Parents affording 

dental care  

Family SES 

Family SES 

Parents affording 

dental care  

Household wealth 

index 

Mod

erate 

Mbawa

lla et al 

2010 
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5.1.4.2 Socioeconomic status (SES) 

A broad range of SES dimensions were used in different studies, including 

family income, parents’ occupation, parents’ education, family economic status, 

deprivation status and household wealth index. Six studies reported of using a single 

composite scale for SES assessment (Bernabe et al. 2008; Dak-Albab and Dashash 

2013; Feu et al. 2013; Kotecha et al. 2013; Nurelhuda et al. 2010; Peres et al. 2009a), of 

which two (Dak-Albab and Dashash 2013; Nurelhuda et al. 2010) found a significant 

effect of SES on OHRQoL in unadjusted analysis. In one of these studies from Sudan, a 

significant effect was observed only in children who were public school attendees on 

statistical adjustment for confounders (Nurelhuda et al. 2010). Area-based deprivation 

was used in three studies (Foster Page et al. 2012; Scarpelli et al. 2013; Ukra et al. 

2013), of which one study on intermediate school children of Dunedin observed that 

those belonging to high deprivation had poorest OHRQoL compared to those in the low 

and medium categories of deprivation [28], but its effect was not observed in adjusted 

analysis.  

Family income 

Apart from four articles (Divaris et al. 2012; Krisdapong et al. 2012b; Kumar et 

al. 2011a; Papaioannou et al. 2011), family income or other indicators of family 

economy were recorded in all the included articles. Among the sixteen articles that 

evaluated the influence of total family income on children’s OHRQoL, twelve papers 

found a significant association (Abanto et al. 2012; Abanto et al. 2011; Baker et al. 

2010; de Paula et al. 2013; Locker 2007; Pani et al. 2013; Paula et al. 2012; Piovesan et 

al. 2010; Scapini et al. 2013; Scarpelli et al. 2013; Vargas-Ferreira et al. 2010; Wong 

and King 2011) with better family income predicting better OHRQoL in children. There 

were a few discrepancies between the studies; the influence of income was not 
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maintained on adjusted analysis in one of the studies (Baker et al. 2010), whereas in a 

study (Piovesan et al. 2010) of 12-year-old Brazilian school children, the effect of 

family income was limited to overall CPQ score along with its two domains (oral 

symptoms and emotional well-being). Family income was found to have a significant 

effect only on symptoms domain and family impact section of ECOHIS, both in 

unadjusted and adjusted analysis respectively (Wong and King 2011). One of the 

studies on a sample of autistic children of Saudi Arabia observed family income to 

significantly influence FIS of COHRQoL but not the P-CPQ in adjusted analysis (Pani 

et al. 2013). Household income was found to be significantly related to overall CPQ11-

14 and all its domains except for functional limitations in both adjusted as well as 

unadjusted analysis (Vargas-Ferreira et al. 2010). A cohort study that estimated the 

association of oral health impacts in 12-year-old Brazilian adolescents with life course 

socioeconomic variables considered family income at birth as one of the predictors, but 

its effect was not presented in the results (Peres et al. 2009a).    

Other family income indicators 

More than half of the thirteen studies that analysed the effect of proxy indicators 

on children’s OHRQoL found them to be significantly related to the outcome. The 

proxy measures of family income or wealth used in few of the articles were house 

ownership (Massarente et al. 2011) (only associated with oral symptoms domain of 

CPQ11-14); family wealth index based on durable household assets (Mashoto et al. 

2009) (related to impairment of few functions); and family health insurance (Tubert-

Jeannin et al. 2005), (was not significantly related to children’s OHRQoL). The 

perceived affluence of household, household wealth index based on durable household 

assets, and parent’s affordability for dental care were proxy measures in a study, and 

found both household wealth index and parent’s affordability to dental care to be 
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significant predictors of children’s OHRQoL (Mbawalla et al. 2010). A study on a 

representative sample of 12- and 15-year-old children in Thailand found that the 

prevalence of oral health impacts on QoL in 12-year-old children was greater in those 

children who receive daily pocket money of 0-20 baht compared to those who receive 

more than 20 baht per day (Krisdapong et al. 2012a); this was significant only in 

unadjusted analysis.  

Eight studies used family income along with other proxy measures such as self-

perceived family economy (Koposova et al. 2012), receipt of governmental income 

support and family dental insurance (Locker 2007), financial government support 

(Carvalho et al. 2013b), and social vulnerability index (Scarpelli et al. 2013), which 

were found to have a significant effect on children’s OHRQoL in unadjusted analysis. 

Conversely, house property (Abanto et al. 2012) and house ownership (Paula et al. 

2012) were not found to be significant, but one study on 12-year-old school children of 

Juiz de For, Brazil, reported that children whose parents owned a house had better 

OHRQoL than those who do not own a house (de Paula et al. 2013) only in bivariate 

analysis. A study on Chilean adolescents found number of cars owned and monthly 

paternal income to be significantly associated with OHRQoL, while house ownership 

was insignificant (López and Baelum 2007).   

Parent’s occupation  

Six studies (Abanto et al. 2011; Krisdapong et al. 2012b; Papaioannou et al. 

2011; Peres et al. 2009a; Piovesan et al. 2010; Tubert-Jeannin et al. 2005) analysed the 

effect of a parent’s occupation on children’s OHRQoL. Of the four studies that observed 

a significant association, three found statistical associations when the effect of 

confounders was not controlled in statistical analysis. Preschool children whose 

household heads were unskilled or economically inactive had a higher likelihood of 
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having high-level oral impacts than those whose household heads had skilled 

occupations (Krisdapong et al. 2012b), while studies from France (Tubert-Jeannin et al. 

2005) and Greece (Papaioannou et al. 2011) reported the parent’s professional activity 

and parental occupation, respectively, to be insignificant. The influence of occupation of 

both the parents on their children’s OHRQoL was studied in 12-year-old public school 

children of Brazil, but the father’s occupation was singularly significant in unadjusted 

analysis, with children of unemployed fathers being at greater risk of poor OHRQoL 

than those who had employed fathers (Piovesan et al. 2010). In a study that assessed the 

effect of parents’ work activity found fathers’ work activity away from home to be 

insignificant while mothers’ work activity was significantly related to total ECOHIS 

scores which was not observed after statistical adjustment (Abanto et al. 2011). 

Occupational position of the head of the family (Bernabe et al. 2008)  and occupation of 

both the parents (Dak-Albab and Dashash 2013) were used as components of composite 

SES scale in two studies. Maternal employment status at age 6 months was a significant 

predictor for children’s OHRQoL at 12 years of age, with children of employed mothers 

reporting poorer OHRQoL than those who were not working (Peres et al. 2009a).        

Parent’s education 

Twenty-two studies (Abanto et al. 2012; Abanto et al. 2011; Baker et al. 2010; 

Carvalho et al. 2013b; de Paula et al. 2013; Goettems et al. 2011; Koposova et al. 2012; 

Kramer et al. 2013; Locker 2007; López and Baelum 2007; Martins-Júnior et al. 2013; 

Mashoto et al. 2009; Mbawalla et al. 2010; Pani et al. 2013; Papaioannou et al. 2011; 

Paula et al. 2012; Peres et al. 2009a; Piovesan et al. 2010; Scapini et al. 2013; Scarpelli 

et al. 2013; Vargas-Ferreira et al. 2010; Wong and King 2011) assessed the effect of 

educational level of parents on children’s OHRQoL.  
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The education level of both parents was found not to be related to children’s 

OHRQoL in three studies (Abanto et al. 2011; Martins-Júnior et al. 2013; Mashoto et al. 

2009). Parental education was recorded in two studies (with no clarity if the term 

‘parental’ implied mother or father) that found no relationship between parental 

education and children’s OHRQoL (Baker et al. 2010; Papaioannou et al. 2011). Two 

studies that evaluated the effect of mother’s education on children’s OHRQoL found it 

to be insignificant (Kramer et al. 2013; Scapini et al. 2013). 

The remaining fifteen studies found mixed results, with few observing 

significant effects of both parents’ or either of the parent’s education on children’s 

OHRQoL, and the remaining reporting parent’s education to influence only a few 

domains of the OHRQoL. However, in all fifteen studies, a higher level of parental 

education was associated with better OHRQoL in children.     

Three studies reported that higher educational level of the mother and father 

predicted better OHRQoL in children but only the mother’s education was significantly 

related to OHRQoL after adjustment (de Paula et al. 2013; Paula et al. 2012; Piovesan et 

al. 2010). However, in one of these studies, the mother’s education was not associated 

with the oral symptoms domain of the CPQ but was significantly related to other 

domains and overall scores (Piovesan et al. 2010). In contrast, the father’s education 

was significantly related to children’s OHRQoL among cerebral palsy children in Brazil 

but it did not maintain its significance after statistical adjustment (Abanto et al. 2012), 

while another study observed the father’s years of schooling to be significantly related 

to children’s perceptions of QoL after the effect of other confounders was adjusted in 

statistical analysis (Carvalho et al. 2013b). In a study that was conducted on adolescents 

in Tanzania, the education level of both the mother and father were significant 
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predictors for better OHRQoL in children in unadjusted analysis alone (Mbawalla et al. 

2010).   

Two studies (Pani et al. 2013; Vargas-Ferreira et al. 2010) observed the 

mother’s, but not the father’s, education to be significantly related to OHRQoL scores. 

In one of these studies, the mother’s education was found to be associated with the 

emotional well-being domain of the children’s OHRQoL, which was not observed in 

adjusted analysis (Vargas-Ferreira et al. 2010) . In four studies, the mother’s  and 

caregiver’s (Koposova et al. 2012; Locker 2007) education had a significant association 

with OHRQoL scores in unadjusted analysis (Scarpelli et al. 2013; Wong and King 

2011), but in three other studies, higher level of the mother’s education significantly 

predicted better QoL perceptions in children both in adjusted as well as unadjusted 

analysis (Goettems et al. 2011; López and Baelum 2007; Peres et al. 2009a).   

Parental education was one of the components of SES scale in five studies that 

evaluated SES’s influence on children’s OHRQoL  (Dak-Albab and Dashash 2013; Feu 

et al. 2013; Nurelhuda et al. 2010; Peres et al. 2009a) (Bordoni et al. 2012), . In two of 

these studies (Feu et al. 2013; Peres et al. 2009a), only the education of the head of the 

household was integral of SES scale.    

5.1.4.3 Parent’s demographics 

Age of the parents  

Seven articles (Abanto et al. 2011; Carvalho et al. 2013b; Divaris et al. 2012; 

Kramer et al. 2013; Martins-Júnior et al. 2013; Pani et al. 2013; Scarpelli et al. 

2013)considered the effect a of parent’s age on children’s OHRQoL.  

Two articles (Abanto et al. 2011; Kramer et al. 2013) found no significant 

relationship between parent’s age and children’s OHRQoL; one considered the mother’s 
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age and the other both parents’ age. Four studies reported the mother’s (Carvalho et al. 

2013b; Martins-Júnior et al. 2013) or caregiver’s (Divaris et al. 2012; Scarpelli et al. 

2013) age to be inversely related to children’s OHRQoL. The mother’s age was 

significantly related to both P-CPQ and FIS components of COHRQoL, but the 

direction of the relationship was not reported in the results (Pani et al. 2013) while the 

father’s age was found to be insignificant.  

Location of origin of the parents   

Two studies were identified that recorded information on the parents’ place of 

origin in relation to the study location (Krisdapong et al. 2012b; Tubert-Jeannin et al. 

2005) and found this to be significantly related to children’s OHRQoL. A study 

conducted on preschool children in Bangkok observed that children of parents whose 

hometown was not Bangkok were at a greater risk of having a high level of oral impacts 

than those children of whom either one or both parents were from Bangkok. However, 

this effect of the parents’ hometown was not evident in an adjusted statistical analysis 

(Krisdapong et al. 2012b). Similarly, a study from France observed higher Child-OIDP 

scores in children whose mothers were immigrants (Tubert-Jeannin et al. 2005), while a 

father’s place of birth was not significantly related to child-OIDP scores. 

Marital status of the parents  

Two studies (Abanto et al. 2011; Martins-Júnior et al. 2013) found no difference 

between the OHRQoL scores between the children with married and those with 

unmarried parents.   
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5.1.4.4 Home environment 

Relationship of the caregiver to the child  

Two studies (Scarpelli et al. 2013; Wong and King 2011) found no difference in 

OHRQoL scores between the preschool children who were taken care of by their 

mothers and those children whose caregivers were other family members. On the 

contrary, a study on children with AIDS (Massarente et al. 2011) reported that children 

whose mother was not their caregiver scored lower on the social well-being subscale of 

CPQ11-14 than those children who were cared for by their mothers.  

Family structure  

Seven studies (de Paula et al. 2013; Kramer et al. 2013; Krisdapong et al. 2012b; 

Kumar et al. 2011a; Locker 2007; Paula et al. 2012; Scapini et al. 2013)reported on the 

effect of family structure on children’s OHRQoL, but the definition of family structure 

differed between the studies. Two studies (Kramer et al. 2013; Scapini et al. 2013) 

classified family structure as either “nuclear” and “non-nuclear”, while three studies 

categorised family structure as “living with both the parents” and “living with single 

parents or others”. Two studies (Kramer et al. 2013; Krisdapong et al. 2012b) found 

family structure to be an insignificant predictor of children’s OHRQoL. Three studies 

reported better OHRQoL scores in those children living with their biological parents (de 

Paula et al. 2013; Paula et al. 2012) and those with nuclear families (Scapini et al. 2013) 

than their comparative counterparts. A comparison of the perception of OHRQoL 

between children living with parents and those with no parents found better OHRQoL 

scores in the former (Kumar et al. 2011a). Poor OHRQoL was found in children living 

in one-adult households than those children from multi-adult households (Locker 2007). 
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Crowding 

Eight studies (Abanto et al. 2012; Abanto et al. 2011; Carvalho et al. 2013b; de 

Paula et al. 2013; López and Baelum 2007; Martins-Júnior et al. 2013; Massarente et al. 

2011; Paula et al. 2012) evaluated the effect of household crowding on perceptions of 

the impact of oral health on quality of life in children. All the studies recorded number 

of people per room as a measure of house crowding, except for one study (López and 

Baelum 2007) that observed children in households, with more than three persons 

reporting poorer OHRQoL than those children with household size of 1–3 persons. 

Three studies (Carvalho et al. 2013b; Martins-Júnior et al. 2013; Massarente et al. 2011) 

found household crowding to be an insignificant variable, while four studies (Abanto et 

al. 2012; Abanto et al. 2011; de Paula et al. 2013; Paula et al. 2012) found it to be a 

significant predictor of children’s OHRQoL; however, the effect of household crowding 

did not remain significant on adjusting for the effect of other variables in statistical 

analysis.  

Number of siblings  

Eight articles (Abanto et al. 2012; Abanto et al. 2011; de Paula et al. 2013; 

Locker 2007; Martins-Júnior et al. 2013; Paula et al. 2012; Scarpelli et al. 2013; Tubert-

Jeannin et al. 2005) studied the relationship of number of siblings or children in the 

family with OHRQoL. Three studies (Abanto et al. 2012; Abanto et al. 2011; Martins-

Júnior et al. 2013) did not find any influence between the number of siblings on 

children’s OHRQoL, while an equal number of studies (de Paula et al. 2013; Paula et al. 

2012; Tubert-Jeannin et al. 2005) observed that the perception of OHRQoL deteriorated 

as the number of children in the family increased. Two studies (de Paula et al. 2013; 

Scarpelli et al. 2013) found that the impact of oral health on quality of life was poorer in 

children who had siblings than those who did not have any siblings.  
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Cigarette, alcohol and drug use  

One study (Paula et al. 2012) analysed the effect of cigarette, alcohol and drug 

use in the family on children’s OHRQoL, and reported poor OHRQoL in children of 

those families using these products.  

5.1.4.5 Parental oral health literacy, behaviour and dental anxiety  

A study (Divaris et al. 2012) that aimed to find the relationship of caregiver’s 

oral health literacy with preschool’s OHRQoL found these variables to be weakly 

correlated. In another study, mothers with moderate or high dental anxiety reported a 

higher total ECOHIS score along with its child’s function and parent distress domains, 

but in adjusted analysis, maternal dental anxiety was only associated with the parent 

distress domain (Goettems et al. 2011). In an unadjusted analysis, mothers’ use of 

dental services was significantly related to overall ECOHIS score and its domains, 

while in the adjusted analysis, mothers’ dental service usage was alone significantly 

related to the child’s function domain and overall ECOHIS score (Goettems et al. 2011).  

5.1.5 Discussion 

Disruptions in physical, psychological and social functioning are important in 

assessing oral health (Sheiham 2005), as the traditional epidemiologic clinical indicators 

do not provide an insight into individual’s abilities in performing their roles and 

activities (Sheiham et al. 2001). Most of the currently available OHRQoL instruments 

have succeeded in measuring the impact of oral health on physical, functional, social 

and emotional well-being of an individual. Adults and children alike are also affected by 

numerous oral and orofacial disorders, all of which have the potential to compromise 

functioning, well-being and QoL (Barbosa and Gaviao 2008b) . But the concept of 

OHRQoL in children has increased dramatically only in recent years. A systematic 

literature review reported that the number of articles published on child OHRQoL 
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between 2000 and 2006 was three times higher than between 1995 and 1999 (Barbosa 

and Gaviao 2008b).  

The Wilson and Cleary model of health-related quality of life demonstrates that 

individual perceptions of QoL are influenced by several individual, environmental 

characteristics and also non-medical factors (Wilson and Cleary 1995). However, 

evaluating the determinants of OHRQoL in children seems to be a new concept as there 

were no studies older than 2005 in spite of certain OHRQoL instruments being 

introduced between 2002 and 2005. Admittedly, the OHRQoL instruments for 

preschool children, such as ECOHIS (Pahel et al. 2007) and SOHO-5 (Tsakos et al. 

2012), were developed in 2007 and 2012 respectively. The latter instrument is a self-

reported OHRQoL measure for 5-year-old children. 

While the ECOHIS questionnaire was widely used in preschool children, there 

were no studies that have used SOHO-5 (Tsakos et al. 2012), which might be due to its 

recent development. The CPQ11-14 was the most widely used self-reported OHRQoL 

instrument in studies that were conducted on children and adolescents, and it is found to 

be valid as well as reliable in many cultural settings (Olivieri et al. 2013).         

This review indicates that the findings on the correlates of OHRQoL from 

studies are varied and non-uniform, with different measures being considered by 

different authors. Moreover, not all studies included in the review aimed to test the 

association between the parental attributes and children’s OHRQoL.  

Findings from both the adjusted and unadjusted analysis were tabulated 

separately for each study. In a few studies, the significant effect of exposure on the 

outcome that was observed in unadjusted analysis was not observed in multivariate 

analyses after adjusting for the effect of confounders. The importance of statistical 

adjustment becomes more pronounced in cross-sectional studies, and especially in those 
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studies that aim to ascertain the influence of many interrelated exposures on an 

outcome.  

Most of the studies were of moderate quality and only three were strong. This is 

because of the quality assessment criteria used, which rates only those whose study 

designs are experimental or longitudinal in nature as good. However, experimental or 

longitudinal study designs are rarely used in OHRQoL studies of our interest. 

Furthermore, a few studies that were of moderate quality were rated as weak in 

‘selection bias’ component of EPHPP as they did not report response rates. Although 

the literature on the determinants of children’s OHRQoL is abundant, it is unequally 

represented, with more than half of the studies conducted in Brazil. 

There were three four prospective studies (Baker et al. 2010; Divaris et al. 2012; 

Feu et al. 2013; Peres et al. 2009a) one of which was conducted with an objective to 

evaluate the effect of orthodontic treatment on OHRQoL (Feu et al. 2013). Due to the 

static nature of the exposure data (i.e., socioeconomic and home environment 

characteristics), most of the studies were of cross-sectional design. However, it would 

be interesting to observe the dynamic effect of these exposure characteristics along the 

life course of children’s OHRQoL, which was done in one of the studies (Peres et al. 

2009a) that assessed the influence of early life social conditions on children’s 

OHRQoL.  

The composite measure of SES or area-based deprivation failed to show its 

effect on children’s OHRQoL in most of the studies. However, family income or family 

economy indicators and parental education levels were found to be significant 

predictors of children’s OHRQoL. Nevertheless, their effect was not observed after 

adjusted analysis in a few of the studies. Further, the influence of family economy or 

parental education was associated with only few dimensions of children’s OHRQoL. 
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This discrepancy in results between the studies is due to the statistical methods adopted, 

i.e., a few studies analysed the effect of family income or parental education on overall 

OHRQoL score, while the others analysed the effect of these socioeconomic variables 

on overall OHRQoL, as well as its dimensions. In addition, some studies performed 

statistical adjustment for the effect of confounders when analysing the influence of 

parental characteristics on children’s OHRQoL and few have not made any attempt to 

do so. As anticipated, family economy and parental education were directly proportional 

to children’s OHRQoL in all the studies that have found significant associations. Low 

educational level may lead to reduced income (Sanders and Spencer 2005) and lower 

income is related to material deprivation (Piovesan et al. 2010). Children from poor 

families presenting poor oral hygiene behaviours have limited access to health care and 

preventive interventions, leading to a poor quality of life (Paula et al. 2012). 

None of the studies observed parents’ occupation to be significantly associated 

with children’s OHRQoL. Based on the findings from a few studies, it can be 

conceptually summarised that a mother’s work activity is a significant predictor during 

the early childhood while father’s occupation is significant during late childhood. 

Mothers’ or caregivers’ age significantly predicted better OHRQoL in children, 

which might be due to younger mothers feeling less secure in caring for their child 

(Martins-Júnior et al. 2013). Moreover, children of parents who are not native to the 

study location were found to be more prone to poor OHRQoL than those children 

whose parents are native to the area. This might be due to the indirect influence of SES, 

as migrants tend to have a lower SES than others. The marital status of the parents 

failed to influence children’s OHRQoL.  

Mother or other family members being the caregiver of the family did not 

influence children’s OHRQoL, except in one study on children with AIDS (Massarente 
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et al. 2011). It might be because of the additional care needed by these children than 

others as they are more prone to poor oral health.    

It is evident from the studies reviewed that children living with biological 

parents and those with nuclear families have better OHRQoL. More than half the 

studies that evaluated the relationship of crowding found it to be significantly associated 

with children’s OHRQoL, but only in unadjusted analysis. Household crowding is a 

proxy indicator of SES (Antunes et al. 2002), and thus its association with children’s 

OHRQoL might be masked by SES in adjusted analysis.    

Single children report lesser impact of oral health on quality of life than those 

who have siblings, while the effect of the number of siblings a child has on their 

OHRQoL is inconclusive from the results of the reviewed studies. Other factors that 

significantly influence children’s OHRQoL comprise familial use of deleterious 

substances, maternal dental anxiety and dental services usage.     

This is first study that has systematically reviewed the literature or the effect of 

parental socioeconomic and home environment characteristics on children’s OHRQoL. 

A systematic review (Cohen-Carneiro et al. 2011)has been published recently that 

evaluated the effect of socioeconomic characteristics on OHRQoL, which also included 

studies on children. In order to avoid exclusion of potential articles that had keywords 

other than those we have used, a broader term “Oral Health Related Quality of Life” 

was used to search “all fields”. 

We have not included other studies with the predictors “ethnicity”, 

“urbanisation”, “school type”, “dental fear” and “dental visits” as these are not directly 

related to either socioeconomic or home environment characteristics. One of the 

limitations of the present review is the lack of quantitative data presentation by meta-

analysis. Meta-analysis was not possible due to extremely heterogeneous data from the 
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studies included, with categorisation of both the outcomes and exploratory variables 

differing between the studies.         

5.1.6 Conclusions  

Accurate conclusions from the studies reviewed are not possible due to 

differences in the study population, methods used and statistical tests performed. Family 

income, indicators of family economy and parental education were significant 

predictors of children’s OHRQoL. Mothers’ age and home environment characteristics, 

such as family structure, household crowding and presence of siblings were 

significantly related to the outcome. Although the association of children’s OHRQoL 

and variables including location of origin of parents in relation to study location, 

deleterious habits in the family, mother’s dental anxiety and use of dental services were 

significant, the evidence is not strong enough as the data supporting their relationship 

with the outcome is only from one study. Lastly, the conclusions from the current 

review cannot be generalised to the whole population as the studies reviewed were not 

representative from the whole world, and more than half of the articles were from 

Brazil-based studies.     

5.1.7 Updated literature review   

An updated search was conducted with criteria similar to that was used in the 

published systematic review. As the search in the published article included studies 

published until August 2013, updated search was conducted with time limiters 

(September 2013 to February 2017).  Search in PubMed yielded 254 titles. On screening 

the abstracts, twenty-eight articles seemed suitable for full-text review. The results 

presented below by reviewing the recent articles are similar to those published in the 

systematic review.  



 

185 
 

After reviewing the full text, twenty-four articles were included (Abanto et al. 

2014a; Abanto et al. 2014b; Abreu et al. 2015; Benson et al. 2015; Carvalho et al. 

2013a; Chaffee et al. 2017; Clementino et al. 2015; Dimberg et al. 2016; Freire-Maia et 

al. 2015; Gomes et al. 2014; Gururatana et al. 2014; Hongxing et al. 2014; Martins et al. 

2015; Merdad and El-Housseiny 2017; Nanayakkara et al. 2013; Page et al. 2014; Paula 

et al. 2015b; Ramos-Jorge et al. 2015; Sardenberg et al. 2017; Schuch et al. 2015; 

Shaghaghian et al. 2015; Sousa et al. 2014; Souza et al. 2017; Vedovello et al. 2016). 

Two articles were excluded as the effect of parental characteristics on OHRQoL was not 

evaluated (Fernandes et al. 2015; Ortiz et al. 2014). One study each were excluded due 

to parental variables being adjusted in statistical analysis (de Oliveira et al. 2015b) and 

data on parental characteristics not being collected (Krisdapong et al. 2014). Most of the 

included studies (16 of 24) were from Brazil. Quality of none of the included could be 

rated ‘strong’ according to EPHPP criteria; there were nine and fourteen studies with 

‘weak’ and ‘moderate’ ratings respectively. Table 5.5 presents the principal results, 

characteristics and quality rating of the reviewed studies.  

5.1.7.1 Socioeconomic status  

Three articles used area based deprivation as an indicator of SES, of which two 

found (Benson et al. 2015; Page et al. 2014) no effect of SES on OHRQoL while the 

third article observed lower SES to be associated with poorer OHRQoL (Vedovello et 

al. 2016).  Two studies that used composite scales of SES have found different results 

with one study on Swedish children finding no association (Dimberg et al. 2016) while 

a longitudinal study from Thailand reported better OHRQoL among children belonging 

to high SES (Gururatana et al. 2014).  Among eighteen articles that evaluated the 

influence of family income on OHRQoL, two found no association (Chaffee et al. 2017; 

Nanayakkara et al. 2013), eleven reported better OHRQoL in subjects with higher 

family income, and five articles found high income to be associated with poorer 
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OHRQoL. Five studies assessed the effect of the education level of the primary 

caregiver on OHRQoL and found contrasting findings; three articles (Clementino et al. 

2015; Freire-Maia et al. 2015; Martins et al. 2015) found negative impact of caregiver’s 

education on OHRQoL while two articles (Carvalho et al. 2013a; Sardenberg et al. 

2017) found a positive effect of caregiver’s education.  Among ten articles that studied 

the association between mother’s level of education and OHRQoL, only one reported no 

association (Abanto et al. 2014a) while six and three articles (Chaffee et al. 2017; 

Gomes et al. 2014; Paula et al. 2015b) found positive and adverse effect of high 

education level of mother’s on children’s OHRQoL respectively. All the four articles 

that assessed the association of father’s education and OHRQoL reported that greater 

fathers’ level of education is associated with better OHRQoL (Abanto et al. 2014a; 

Hongxing et al. 2014; Merdad and El-Housseiny 2017; Nanayakkara et al. 2013).



187 

Table 5.5: Characteristics of the study population and principal results from the recently published oral health related quality of life studies  

Study 

design 

Study sample Age 

of the 

sampl

e 

Sample 

size 

n 

(respons

e rate) 

OHRQ

OL 

instrum

ent 

Parental 

characteristics studied 

Significant 

parental 

characteristics in 

unadjusted 

analysis 

Significant 

parental 

characteristics in 

adjusted analysis 

Direction of 

association   

Qua

lity 

Referen

ce 

CS Children and 

parents attending 

for dental 

screening at 

University of Sao 

Paulo Dental 

School, Brazil. 

5-6 335 

(85.2%) 

SOHO-5 

recorded 

by 

interview

ing one 

of the 

parents 

and 

children 

Family income Family income on 

both parental and 

child reports    

Family income on 

both parental and 

child reports 

Children of 

higher income 

families 

reported better 

OHRQoL  

Wea

k 

Abanto 

et al. 

2014b 

CS Children with 

Cerebral Palsy 

attending the 

centre for special 

needs patients at 

University of Sao 

Paulo Dental 

school, Brazil.   

6-14 60 (80%) Combina

tion of P-

CPQ and 

FIS 

question

naire 

complete

d by 

parents   

House property 

Marital status of parents 

Household crowding  

Number of siblings  

Mother’s education  

Father’s education  

Family income   

Household 

crowding  

Father’s education 

Family income   

Family income  Household 

crowding of 

>1person/room

associated with

poor

OHRQoL,

higher father’s

education and

family income

associated with

better

OHRQoL

Wea

k 

Abanto 

et al. 

2014a 

CS Adolescents and 11-12 123 FIS Family income Family income Family income Children from Wea Abreu et 
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parents attending 

the dental 

screening 

programme of the 

Department 

of Paediatric 

Dentistry and 

Orthodontics of 

the Federal 

University of 

Minas Gerais, 

Brazil. 

(98.4%) question

naire 

complete

d by 

parents/c

aregivers 

families with 

greater family 

income had 

better 

OHRQoL 

k al. 2015 

LS Schoolchildren of 

seven public 

schools of UK 

11-12

at

baseli

ne 

14-15

at

follow

-up

374 

(Dropout 

– 31%)

CPQ 

ISF-16 

question

naire by 

children 

SES (based on area of 

residence) 

Not conducted None - Mod

erate 

Benson 

et al. 

2015 

CS Pre-school 

children of 

BeloHorizonte 

city, Minas 

Gerais, Brazil  

60-71

month

s 

1069 

(94.9%) 

ECOHIS 

question

naire 

complete

d by 

parents/c

aregivers 

Family income  

Parents’/guardians’ 

schooling 

Caregivers’ relationship 

to child 

Age of the 

parent/caregiver   

For both Child 

impact section 

(CIS) and Family 

impact section 

(FIS)of ECOHIS  

-Parents’ years of

schooling

-Family income

-Age of the parent

On both CIS and 

FIS of ECOHIS  

-Age of the parent

Oral health had 

less impact on 

children and 

family among 

children of 

parent/caregive

r with higher 

education, 

family income, 

and younger 

Mod

erate 

Carvalho 

et al. 

2013 
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caregiver 

CS data 

from a 

clustere

d 

random

ised 

trial 

Mothers attending 

for follow-up at 

few selected 

municipal health 

centres in Porto 

Alegre, Brazil.   

38 

month

s 

456 ECOHIS 

question

naire 

complete

d by 

mothers  

Age of the mother  

Family composition 

(single/both parents) 

Number of household 

members  

Maternal education 

Household income  

Social class 

 

Maternal education  

Social class  

Maternal education  

Social class  

Children of 

mothers with 

less education 

and belonging 

to lower social 

class had better 

OHRQoL 

Wea

k 

Chaffee 

et al. 

2017 

CS Pre-school 

children of 

private and public 

preschools of 

Campina Grande, 

Brazil  

3-5 843 

(97.6%) 

ECOHIS 

question

naire 

complete

d by 

parents/c

aregivers  

 

  

Parents/caregivers age 

Parents/caregivers 

schooling 

Family income 

Number of residents at 

home  

For CIS of 

ECOHIS  

- Parents schooling  

- Number of home 

residents  

- Family income  

For FIS of 

ECOHIS  

- Parents schooling  

- Parents age  

 

 

 

 

 

 

None  Children of 

parents with 

more 

schooling, 

greater age, 

and more 

salary had 

poorer QoL   

Mod

erate 

Clementi

no et al. 

2015 

CS Children 

attending three 

Swedish Public 

dental service 

9.8-

13.5 

257 

(92.8%) 

CPQ11-

14ISF 

question

naire 

SES (based on parent’s 

education and 

occupation) 

Childs living with 

None  None  - Wea

k 

Dimberg 

et al. 

2016 
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Clinics, Sweden complete

d by 

children 

parents (yes/no) – data 

not seen in tables  

CS School children 

of Belo 

Horizonte, Brazil 

8-10 1201(83.

8% ) 

CPQ8-10 

recorded 

by 

interview

ing 

children 

Family income 

Number of residents at 

home 

Parents/caregivers 

education 

Family income 

Number of 

residents at home 

Parents/caregivers 

education 

Parents education Children of 

parents with 

more income, 

education and 

those living 

with more than 

four residents 

at home had 

poorer 

OHRQoL  

Mod

erate 

Freire-

Maia et 

al. 2015 

CS Private and public 

preschool 

children of 

Campina Grande 

City, Brazil 

3-5 843 

(97.5%) 

ECOHIS 

question

naire 

complete

d by 

parents 

Parents/caregivers age  

Mother’s schooling  

Number of residents at 

home 

Household income   

For both CIS and 

FIS of ECOHIS  

- Mother’s

schooling

- Number of

residents at home

-Household income

None Children of 

parents with 

more income, 

education and 

those living 

with more than 

or equal to 6 

residents at 

home had 

poorer 

OHRQoL  

Mod

erate 

Gomes et 

al. 2014 

LS Children from 

eight schools of 

Chonburi 

province, 

Thailand 

11-14 510 

After 

drop out 

at nine 

months – 

CPQ11-14  

question

naire 

complete

d by 

SES (used as a latent 

variable for education 

of both the parents and 

family income) in 

structural equation 

Not conducted SES had an effect 

on OHRQoL at 

baseline and three 

months follow-up 

Children from 

higher SES 

had better 

OHRQoL   

Mod

erate 

Gururata

na et al. 

2014 
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89.2% 

remained 

children modelling  

CS Adolescents 

attending 16 high 

schools in Xian 

city, China 

15-19 5608 

(93%) 

OIDP 

OHIP-14 

question

naire 

complete

d by 

children 

Mother’s education  

Father’s education  

Self-assessed economic 

wealth 

Family wealth (based 

on durable household 

assets) 

For both OHIP and 

OIDP 

-Mother’s

education

-Father’s education

-Self-assessed

economic wealth

-Family wealth

For OHIP-14 

-Mother’s

education

-Family wealth

For OIDP

- Family wealth

Children of 

parents with 

more years of 

education, 

income and 

family wealth 

had better 

OHRQoL 

Mod

erate 

Hongxin

g et al. 

2014 

CS School children 

attending public 

and private 

schools of Belo 

Horizonte city, 

Brazil 

8-10 1204 

(83.3%) 

CPQ8-10 

question

naire 

complete

d by 

children 

Parents/caregivers 

schooling 

Household income 

Parents/caregivers

schooling

Household income

Household income Children of 

parents who 

had more than 

formal 

education (8 

years) and 

more income 

reported 

greater impact 

on OHRQoL 

Mod

erate 

Martins 

et al. 

2015 

CS Middle school 

children of 

Jeddah city, Saudi 

Arabia 

11-14 1312 

(87%) 

CPQ11-14 

question

naire 

complete

d by  

children 

Number of siblings 

Family income  

Father’s education 

Mother’s education  

Number of siblings 

Family income  

Father’s education 

Mother’s education 

Number of siblings 

Family income  

Father’s education 

Children with 

few siblings, 

father’s with 

higher 

education and 

more family 

income had 

better 

OHRQoL  

Mod

erate 

Merdad 

and El-

Houssein

y 2017 

CS Preschool 48-72 784 ECOHIS Family income For both CIS and For both CIS and Children of Mod Nanayak
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children of 

Kegalle District, 

Sri Lanka 

month

s 

(94%) question

naire 

complete

d by 

parents  

Education level of 

mother  

Education level of 

father  

FIS of ECOHIS  

Father’s education 

Mother’s education   

FIS of ECOHIS  

Father’s education 

Mother’s education   

parents’ with 

less than 12 

years of 

education had 

poorer 

OHRQoL  

erate kara et 

al. 2013 

CS Children 

undergoing 

routine dental 

examinations in 

Dunedin 

Community 

clinics, New 

Zealand 

6-9 150 CHU9D 

CPQ-

ISF:16 

question

naires 

complete

d by 

children  

Area-based deprivation 

score 

None  None  -  Wea

k 

Page et 

al. 2014 

CS Schoolchildren 

from 22 public 

and private 

schools of the city 

of Juiz de Fora, 

Brazil 

12 515 CPQ11-14 

question

naire  by 

children 

Family income  

Mother’s education 

Household crowding  

Number of siblings  

Family structure (living 

with single/both 

parents) 

Family income  

Mother’s education 

Household 

crowding  

Number of siblings  

Family structure 

(living with 

single/both parents) 

Not conducted  Children not 

living with 

both the 

biological 

parents, having 

mothers’ with 

more than 

formal 

education, 

greater family 

income, more 

than two 

siblings and in 

houses with 

>1person 

living per 

Mod

erate 

Paula et 

al. 2015 
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room had 

poorer 

OHRQoL 

CS Preschool 

children of 

Diamantina city, 

Brazil 

3-5 451 

(90.4%) 

ECOHIS 

question

naire 

complete

d by  

parents/c

aregivers 

Mothers’ education 

Family income  

Mothers’ education 

Family income  

Mothers’ education 

Family income  

Children of 

mothers with 

greater years 

of education 

and income 

had better 

OHRQoL 

Mod

erate 

Ramos-

Jorge et 

al. 2015 

CS Children 

attending few 

municipal schools 

of Campo Magro 

city, Brazil 

8-10 531 CPQ8-10 

question

naire 

complete

d by 

children 

Mother’s employment 

status  

Parents/caregivers 

education 

Family income 

Number of residents in 

home (not seen in 

tables) 

Marital status  

 

Family income  

Parent’s/caregiver’

s education 

Family income  Children of 

mothers with 

less education 

and from low-

income 

families had 

poorer 

OHRQoL 

Wea

k 

Sardenbe

rg et al. 

2017 

CS Children 

attending public 

and private 

schools of 

Pelotas, Brazil 

8-10 1086 

(69%) 

CPQ8-10 

question

naire 

complete

d by 

children 

Mother’s education 

Family income  

Mother’s education 

Family income  

Family income  Children of 

mothers with 

less education 

and from 

families with 

low income 

had poorer 

OHRQoL 

Mod

erate 

Schuch 

et al. 

2015 

CS Kindergarten 

children of Shiraz 

3-6 396 

(87%) 

FIS 

section 

Variables not used in 

analysis  

Parent’s attitude 

towards the 

Parental variables 

not used in 

Child of 

parents with 

Wea

k 

Shaghag

hian et 
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city, Iran of 

ECOHIS 

question

naire  

complete

d by 

parents 

-Father’s education 

-Mother’s education 

-Father’s job 

-Mother’s job 

-Number of children in 

the family 

Parent’s attitude 

towards the importance 

of deciduous teeth 

brushing  

 

importance of 

deciduous teeth 

brushing  

 

multivariate 

analysis   

low attitudes 

score towards 

the importance 

of brushing 

deciduous 

teeth had 

poorer 

OHRQoL  

al. 2015 

CS Preschool 

children attending 

private and public 

preschools of 

Campina Grande 

City, Brazil 

3-5 732 

(84.7%) 

ECOHIS 

question

naire  

complete

d by 

parents 

Mother’s education 

Family income  

 

For CIS of 

ECOHIS  

Mother’s education 

Family income 

For FIS of 

ECOHIS  

Mother’s education   

 

For CIS OF 

ECOHIS Mother’s 

education  

For FIS of 

ECOHIS  

None  

  

 

Children of 

parents with 

more than 

formal 

education (8 

years) and 

from families 

with high 

income had 

better 

OHRQoL 

Mod

erate 

Sousa et 

al. 2014 

CS data 

from 

Brazil’s 

Nationa

l survey 

of oral 

health 

conditi

Representative 

population of 

Brazil  

12 7328 OIDP 

answered 

by 

children 

through 

interview

s  

Family income  Family income  Family income  Children from 

families with 

low income 

had poorer 

OHRQoL 

Mod

erate 

Souza et 

al. 2017 



 

195 
 

ons 

2010 

CS School children in 

public schools of 

Piracicaba, Sao 

Paulo, Brazil 

7-10 1256 CPQ8-10 

question

naire 

complete

d by 

children 

Area-based SES  Area-based SES Area-based SES  Children from 

low SES areas 

had poorer 

OHRQoL 

Wea

k 

Vedovell

o et al. 

2016 

CS – Cross-sectional, LS- Longitudinal  

CPQ11-14ISF – 16 item CPQ11-14 obtained by Item impact method; CHU9D – Child Health Utility 9D Index  
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5.1.7.2 Family environment 

Living in a house with large number of residents was a significant predictor of 

poorer OHRQoL in three studies (Abanto et al. 2014a; Freire-Maia et al. 2015; Gomes 

et al. 2014) while a similar number of studies found it not to be associated with 

OHRQoL (Chaffee et al. 2017; Clementino et al. 2015; Paula et al. 2015b). Children 

with more siblings had poorer OHRQoL in two studies (Merdad and El-Housseiny 

2017; Paula et al. 2015b). Children living with both biological parents had better 

OHRQoL in one study (Paula et al. 2015b), but another study found no effect of this 

characteristic on children’s OHRQoL (Chaffee et al. 2017).     

5.1.7.3 Parents’ demographics and other parent-related factors 

Age of the mother or caregiver was a significant predictor of OHRQoL in two 

studies (greater age of mother associated with poorer OHRQoL) (Carvalho et al. 2013a; 

Clementino et al. 2015) while two studies found no association between age of the 

parents and children’s OHRQoL (Chaffee et al. 2017; Gomes et al. 2014). Effect of the 

marital status of parents was observed to have no effect on OHRQoL in a study from 

Brazil (Abanto et al. 2014a).  In a study conducted among Iranian Kindergarten 

children, children of parents with poor attitudes towards the importance of brushing 

deciduous teeth had poorer OHRQOL (Shaghaghian et al. 2015).  
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Paper 7 (Chapter 5.2) 
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5.2 The role of parental rearing practices and family demographics on Oral 

Health Related Quality of Life in children 

Santhosh Kumar. Jyothi Tadakamadla, Melanie Zimmer-Gembeck, Jeroen Kroon, 

Ratilal Lalloo, Newell Walter Johnson 

5.2.1 Abstract 

Objectives: To evaluate the direct and indirect (via oral health-related behaviour) 

effects of parental rearing practices on children's Oral Health Related Quality of Life 

(OHRQoL) within a family-focused, comprehensive predictive model. Methods: 

Participants were 11-14-year-old children and their parents living in Telangana State, 

India (N=1130). Children were clinically assessed for dental caries, gingivitis, oral 

hygiene status, fluorosis and malocclusion, and completed a self-administered 

questionnaire on oral health-related behaviour and OHRQoL. Parents answered 

questions related to their socioeconomic status (SES), family circumstances, parent’s 

perceptions of child’s OHRQoL, and child rearing practices. Structural Equation 

Modelling was used to evaluate the pathways through which parenting practices were 

associated with children's OHRQoL. Results: Parents with higher positive (β = -0.102) 

and lower power assertion rearing practices (β = 0.099) had children with better 

OHRQoL. Parental rearing practices did not have any effect on children’s oral hygiene 

behaviour. Children who had malocclusion (β = 0.076) and fluorosis (β = 0.380) had 

lower OHRQoL. Family SES had a significant effect on children’s oral hygiene 

behaviour and oral hygiene status with children of higher SES demonstrating better oral 

hygiene behaviour and status.  Children living in single parent families reported poorer 

oral hygiene behaviour (β = -0.048) than those living in other types of families.  

Conclusions: Parental rearing practices had direct effects on OHRQoL. However, the 

hypothesised indirect effects of these practices on OHRQoL via poor oral health 

behaviour were not supported. 
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Key words: Oral Health; Quality of life; Parental rearing practices; Family structure; 

Socioeconomic status  

5.2.2 Introduction  

Evaluation of Oral Health-Related Quality of Life (OHRQoL) plays an 

important role in understanding the impact of oral diseases on daily functioning. In 

particular, an assessment of OHRQoL goes beyond traditional clinical measures to 

provide insight into the social and emotional experiences associated with oral disease, 

while also providing an assessment of impaired physical functioning (Sischo and Broder 

2011). Such Quality of Life (QoL) assessments have become an important adjunct to 

traditional clinical assessment (Wilson and Cleary 1995), but despite models of QoL 

being available (Wilson and Cleary 1995), it is still unclear what individual and 

contextual characteristics influence OHRQoL. In one systematic literature review, 

parental socioeconomic status (SES), family structure, household crowding and number 

of children in the family were significant predictors of children's OHRQoL (Kumar et 

al. 2014). Thus, in children, family and caregiver characteristics could exert an 

influence on children's OHRQoL (Sischo and Broder 2011) .  

Parental rearing practices have a direct impact on children's health which 

continues into adulthood (Stewart-Brown et al. 2005). Children of parents who are 

responsive to children’s needs and set appropriate expectations for children’s behavior 

eat more healthily and are more physically active than those who are less responsive to 

children’s needs (Sleddens et al. 2011). Subsequently, these children show positive 

health outcomes (Wake et al. 2007). From the limited published literature available on 

the impact of parental rearing practices on oral health outcomes it can be concluded that 

a positive family environment is associated with better toothbrushing behaviour 

(Duijster et al. 2014b). It has also been observed that children whose parents are 

authoritative (supportive to the needs of the children but also are demanding) exhibited 
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healthy eating practices (Kremers et al. 2003) and better behaviour in the dental 

operatory (Howenstein et al. 2015) than those children whose parents were 

unsupportive. Some studies have even observed that children who reported high levels 

of paternal punishment were more likely to experience dental injuries and high levels of 

gingival bleeding than those children who reported low levels of paternal punishment 

(Nicolau et al. 2003a; Nicolau et al. 2003b). However, only one study could be traced 

that evaluated the effect of parenting quality on OHRQoL which reported negative and 

unsupportive parenting during childhood to be significantly associated with poorer 

OHRQoL in adulthood (Sanders and Spencer 2005). To our knowledge the pathways by 

which parenting practices impact children’s OHRQoL have never been explored. There 

can be two mechanisms by which parenting practices may affect children’s OHRQoL. 

These could be mediated through oral hygiene behaviour. As described earlier, research 

suggests that unsupportive/coercive parenting practices are related to poor health-related 

behaviours in general (Astrom 1998; Levin and Currie 2010), and children with poor 

oral health behaviour are predisposed to greater levels of oral diseases (Castilho et al. 

2013), which in turn causes poorer OHRQoL (Barbosa et al. 2013). Alternatively, 

psychosocial factors like sense of coherence and social support could mediate the effect 

of parental rearing practices on OHRQoL (Sanders and Spencer 2005). In this study we 

aimed to evaluate the former pathway. We tested the direct and indirect (via oral 

hygiene behaviour) effects of parental rearing practices on children's OHRQoL within a 

family-focused, comprehensive predictive model. Understanding these proximal factors 

that impact OHRQoL in children provides opportunities for addressing these predictors 

at a younger age in order to improve oral health outcomes and overall well-being.   

5.2.2 Material and methods  

Sixth-grade school children and their parents were recruited from Medak district 

in Telangana, India by multi-stage probability sampling. The procedure has been 
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explained in detail in our previous publications (Kumar et al. 2016a; 2016b). The 

present study involved a clinical examination of students in their schools and 

administration of a questionnaire to children, as well as their parents. The questionnaire 

was sent to parents via their children, requesting that the mother complete the 

questionnaire. Fathers were asked to act if mothers were unable to do so (e.g., because 

of absence or reading limitations). Parents were provided with an information sheet and 

consent forms. Written informed consent was obtained and all the parents approached 

agreed to participate. Ethics approval was obtained from Griffith University and 

Panineeya Institute of Dental Sciences & Research Centre.  

5.2.2.1 Clinical examination 

A single examiner [SK] conducted the clinical examination of children, 

recording dental caries experience, oral hygiene status, gingivitis, fluorosis and 

malocclusion. Although the assessments of fluorosis and malocclusion were not initially 

conceptualised, evaluation of these conditions commenced at a later stage as previous 

research has found these clinical measures to influence perceived quality of life 

(Chankanka et al. 2010; Kragt et al. 2016). Dental caries in deciduous and permanent 

dentitions was assessed using World Health Organization diagnostic criteria (World 

Health Organization, 2013). In the SEM model, only decay was used as it denotes 

disease experience which was quantified as the sum of decayed teeth in the deciduous 

and permanent dentitions (dt+DT). Oral hygiene status was quantified using a 

simplified oral hygiene index which has two components; debris and calculus assessed 

on six index teeth (Greene and Vermillion 1964). Gingivitis was recorded using the 

modified Community Periodontal Index by evaluating gingival bleeding in each tooth 

which was quantified as the percentage of teeth with gingival bleeding (World Health 

Organization, 2013). Fluorosis was recorded using Dean’s fluorosis index, which 

involves scoring of the two most severely affected teeth. The score of fluorosis ranges 
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from 0 (no fluorosis) to 4 (severe fluorosis) characterized by confluent pitting, corroded 

appearance, and brown stains spread over most tooth surfaces) (Dean 1934). In order to 

facilitate its inclusion in the path analysis, fluorosis status was converted into a dummy 

variable with no and very mild forms of fluorosis scored as ‘0’ and mild to severe forms 

of fluorosis scored as ‘1’. Malocclusion was recorded as presence or absence of any 

malocclusion (Angle’s Class I/II/III malocclusion (Angle 1889), oligodontia or gross 

orthodontic problems).  

5.2.2.2 Child questionnaire  

Children answered five written questions related to oral hygiene and dietary 

practices. These included toothbrushing frequency per day (scored as 1=less than once, 

2=once, and 3=twice or more), frequency of consumption of sweet foods and sweet 

drinks between meals in a day (scored as 1=twice or more, 2=once, and 3=rarely or 

never), frequency of fresh fruit consumption (scored as 1=rarely or sometimes in a 

week, 2=once, and 3=twice or more a day), visits to dentist (scored as 1=never been to 

the dentist, 2= visited more than a year ago, and 3= visited a dentist within the last 

year). The scores from the responses to the five questions were summed to calculate 

each child's total oral health-related behavior score, with a higher score demonstrating 

better oral health-related behavior.  

To measure OHRQoL, children completed the Child Perception Questionnaire 

(CPQ11-14) (Jokovic et al. 2002) which was translated into the local language, Telugu. 

The Telugu version was found to be valid and reliable (Kumar et al. 2016a).  CPQ11-14
 

consists of 37 items, which can be grouped into four dimensions of oral symptoms, 

functional limitations, and emotional and social well-being. Responses to each item 

range from 0 (not at all) to 4 (very much), and the total score is the sum of the item 

scores, a higher total score denotes a poorer OHRQoL.    



 

203 
 

5.2.2.3 Parent questionnaire  

The questionnaire completed by parents comprised questions on SES, family 

structure, the number of children in the family, oral hygiene, and dietary practices. SES 

was recorded using the Kuppuswamy scale, which is described in detail in our 

published paper (Kumar et al. 2016c). This is a composite measure of SES designed for 

Indian circumstances, using income, education, and occupation: SES was used as a 

continuous measure in the Structural Equation Modelling (SEM). However, subjects 

could be classified into three SES categories based on their composite score which has 

been described in detail previously (Kumar et al. 2016c). Family structure was 

classified as single parent and other types of family. Responses to questions on oral 

hygiene and dietary practices were used to calculate the oral health-related score similar 

to that of the children in the study.  

Parents also completed the Telugu translation of the short forms of the Parental-

Caregiver Perception Questionnaire (P-CPQ), the Family Impact Scale (FIS) (Thomson 

et al. 2013), and the Parent-Child Relationship Questionnaire (PCRQ) (Furman and 

Giberson 1995). The P-CPQ and FIS were used to evaluate the parent’s perception of 

the impact of their child’s oral health on his/her quality of life and the impact of the 

child’s oral condition on the family. The Telugu version of the short forms of P-CPQ 

(16 items) and FIS (8 items) were found to have satisfactory validity and reliability 

(Kumar et al. 2016b). The responses to each item on the P-CPQ and FIS range from 0 

(never) to 4 (every day or almost every day). Item scores are summed to form total 

scores, with higher total scores on P-CPQ and FIS indicating poorer OHRQoL and 

greater impact of child’s oral condition on the family, respectively.  

The PCRQ consists of 40 items which are categorized into five dimensions, 

namely; possessiveness, personal relationship, warmth, disciplinary warmth, and power 

assertion (Furman and Giberson 1995). Responses to each item range from 1 (hardly at 
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all) to 5 (extremely much). Factor analysis of the PCRQ revealed two factors. One of 

the factors consisted of all the items belonging to the dimension ‘power assertion,’ 

while all the other items loaded onto another factor which was named “positive 

parenting.” Item scores were averaged to form the total scores for power assertion and 

positive parenting, with higher scores indicating more of each parenting practice. 

5.2.2.4 Conceptual framework  

A theoretical framework based on the OHRQoL model proposed by Sischo and 

Broder (Sischo and Broder 2011) was adopted (Figure 5.2) which incorporates 

biological (Malocclusion and Fluorosis), individual (parenting practices and oral 

hygiene behaviour), clinical status (dental decay and gingivitis) and environmental (SES 

and family structure) characteristics. It was hypothesised that parenting practices, 

malocclusion, fluorosis and clinical status (dental caries and gingivitis) would have a 

direct effect on OHRQoL. We also hypothesized that parenting practices (shown as 

"characteristics of the individuals" in Figure 5.2) would have an effect on OHRQoL 

mediated through oral health-related behavior and clinical status.  

 

Figure 5.2: Conceptual framework of the determinants of OHRQoL in children 

(adopted from Sischo and Broder 2011)  
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5.2.2.5 Statistical analysis  

G power analysis program was used to calculate the required sample size (Faul 

et al. 2009). A minimum sample size of 1103 was calculated as adequate using the most 

conservative effect size of 0.02 to achieve a power of 0.90 with an alpha error of 5%. 

SPSS (Version 23.0. Armonk, NY: IBM Corp) was used to conduct descriptive 

analysis. SEM was conducted using AMOS (Arbuckle 2014). For statistical analysis, 

only children who had undergone clinical examinations for all the five clinical indices 

were included, as path analysis could not be performed with missing data. Three 

separate models were constructed using AMOS with CPQ11-14, P-CPQ and FIS as the 

outcomes. Indices used to evaluate the model fit were the Comparative Fit Index (CFI) 

and the Tucker-Lewis Index (TLI) of >0.9, the Root Mean Square Error of 

Approximation (RMSEA), and the Standardized Root Mean Square Residual (SRMR) 

of <0.08 (Hoyle and Panter 1995). The χ2 and associated p-value are also reported. 

Bootstrap with bias corrected 95% confidence intervals was used to test the direct and 

indirect effects. As the model fit and the associations were similar for the three models, 

we present only the findings from the model in which CPQ11-14 was the outcome 

variable.   

5.2.3 Results  

Questionnaires were sent to 1580 parents, of which 1342 were returned, a 

response rate of 85%. Of these 1342 subjects who underwent the clinical examination, 

data on all five clinical indicators (including fluorosis and malocclusion) were obtained 

from 84% of the participants (1130 subjects). More than half the child participants 

(58.2%) were male. The mean age of the children was 12.19±0.94.  See Table 5.6 for 

other demographic information. 
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Table 5.6: Background characteristics and clinical measures of the study population   

Variables N (%) 

Gender  

Male  658 (58.2) 

Female  472 (41.8) 

Family SES   

High   290 (25.7) 

Medium  519 (45.9) 

Low  321 (28.4) 

Number of children in the family  

1-2 children  810 (71.7) 

>2 children  320 (28.3) 

Family structure   

Single parent families  120 (10.6) 

Other family types  1010 (89.4) 

Malocclusion   

Yes  212 (18.8) 

No 918 (81.2) 

Fluorosis   

No and very mild  1064 (94.2) 

Mild to severe      66 (5.8) 

Decayed teeth (Mean±SD) 0.82±1.49 

Oral hygiene status (Mean±SD) 1.93±0.94 

Percentage of teeth with gingival 

bleeding (Mean±SD) 

27.42±16.52 

 

Table 5.7: Fit indices for the structural equation models of CPQ11-14, P-CPQ and FIS  

Model # χ2 (p-value) CFI TLI RMSEA SRMR 

CPQ11-14 62.577 (0.017) 0.968 0.939 0.022 0.0257 

P-CPQ 51.680 (0.102) 0.981 0.963 0.016 0.0229 

FIS 54.868 (0.059) 0.973 0.948 0.018 0.0231 

 

Table 5.7 demonstrates that the hypothesized model fits the data well for each of 

the outcome variables. Table 5.8 and Figure 5.3 summarize the results of the model 

with the CPQ11-14. In this model, parenting practices were significantly associated with 

OHRQoL Thus, the results show that children of parents with higher positive (β = -

0.106) and lower power assertion parenting practices (β = 0.103) had better OHRQoL, 

respectively (a higher OHRQoL score indicates poorer quality of life). Children who 

had malocclusion (β = 0.076) and mild to severe forms of fluorosis (β = 0.38) perceived 
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the higher impact of their oral condition on quality of life. SES, dental caries, and 

gingivitis were not associated with OHRQoL. However, SES had a significant effect on 

children’s oral hygiene behaviour and status, with children of higher SES demonstrating 

better oral hygiene behaviour and status.  Children living in single parent families 

reported poorer oral hygiene behaviour (β = -0.048) than those living in other types of 

families. Parent’s and children’s oral hygiene practices were positively associated, while 

the number of children living in the family failed to have any impact on children’s oral 

hygiene.  

Table 5.8: Standardised bootstrapped estimates for the direct effects of the CPQ11-14 

model  

Effect Β Bootstrapped 

SE of β 

Bias-corrected 

95% CI 

P 

Child oral health-related behaviour 

Socioeconomic status  0.130 0.028 0.084 - 0.190 0.005 

Parent behaviour 0.184 0.035 0.123 - 0.261 0.009 

Positive parenting  0.021 0.030 -0.040 - 0.084 0.494 

Power assertion parenting  -0.060 0.031 -0.124 - 0.012 0.068 

Family structure  -0.048 0.025 -0.098 - -0.006 0.034 

Number of children  -0.027 0.027 -0.076 - 0.032 0.430 

Parent oral health-related behaviour    

Socioeconomic status  0.217 0.027 0.149 - 0.267 0.009 

Oral hygiene status      

Child oral hygiene 

behaviour 

-0.033 0.031 -0.100 - 0.029 0.226 

Socioeconomic status -0.126 0.029 -0.170 - 0.063 0.020 

dt+DT  

Oral hygiene status 0.089 0.030 0.035 - 0.155 0.007 

Gingivitis    

Oral hygiene status 0.214 0.162 -0.075 - 0.585 0.134 

OHRQoL      

SES 

Malocclusion 

0.025 

0.076 

0.027 

0.028 

-0.033 - 0.068 

0.023 - 0.140 

0.445 

0.011 

Fluorosis  0.380 0.038 0.299 - 0.450 0.011 

Positive parenting  -0.106 0.031 -0.168 - -0.059 0.003 

Power assertion parenting  0.103 0.026 0.055 - 0.168 0.008 

Decayed teeth  -0.028 0.030 -0.093 - 0.031 0.291 

Gingivitis  0.043 0.026 -0.001 - 0.105 0.058 

Significant p values are in bold font   
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Figure 5.3: Path analysis with standardised bootstrapped estimates of the direct effects 

in a conceptual model of OHRQoL 

Contrary to our hypothesis, parenting practices had direct, but did not have 

significant indirect, effects on OHRQoL. Children’s oral hygiene behaviour was not 

associated with oral hygiene status, which had an impact on dental caries but not on 

gingivitis. However, none of these oral conditions had any effect on OHRQoL.  The 

only indirect effects observed were a positive indirect effect of SES on children’s oral 

health-related QoL (β = 0.04, p=0.004) and a negative indirect effect of SES with 

decayed teeth (β = -0.012, p=0.006).  

5.2.4 Discussion  

This is the first study investigating pathways from parental rearing practices to 

children's OHRQoL within a broader framework of several clinical and family-related 

variables. The results indicate that parents' child rearing practices had a significant 

effect on OHRQoL with positive and power assertion parenting having a positive and 

negative effect on OHRQoL, respectively. However, our hypothesis that these effects of 

parenting practices on OHRQoL would be mediated by oral health-related behaviour 
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was not supported. Instead they were found to only have significant direct effects on 

children's quality of life. These findings do not rule out the possibility that other 

psychosocial factors (not considered in the present study) could mediate this 

association. For example, a longitudinal study found that those individuals who had 

experienced supportive parenting had favorable psychosocial attributes in adulthood 

(Sanders and Spencer 2005). These favourable attributes, in turn, had a positive 

influence on perceived OHRQoL. However, in that study, parenting practices were 

evaluated using a single objective question (Sanders and Spencer 2005). We used a 

‘parenting practices’ instrument that was found to have good psychometric properties 

(Furman and Giberson 1995). Further, studies in children and adolescents have 

confirmed that psychosocial factors like mental health, self-esteem, and positive body 

image have a direct effect on OHRQoL (Foster Page et al. 2013; Gururatana et al. 2014; 

Rodd et al. 2012). Positive psychosocial factors may follow from good parent-child 

relationships, which in turn have an effect on OHRQoL. This possibility should be 

tested in future research. 

Children with malocclusion and fluorosis reported high impacts of their oral 

health on quality of life; such findings have been discussed in detail in our published 

research (Kumar et al. 2016a). In brief, children with malocclusion had poorer 

OHRQoL than those without malocclusion and evidence from the synthesis of several 

articles from different countries confirm this association (Kragt et al. 2016). Although 

literature suggests that milder forms of dental fluorosis might only have aesthetic 

impact (Do et al. 2016), we found it to be associated with poorer OHRQoL. This might 

be because the fluorosis group in our study did not include ‘very mild’ but other severe 

forms of fluorosis, which have been consistently found to be associated with poorer 

QoL in other studies (Chankanka et al. 2010). Dental caries and gingivitis did not 
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impact OHRQoL. The insignificant association between these conditions and OHRQoL 

might also be due to their low prevalence and severity in this population.  

We found that lower SES was associated with poorer oral health-related 

behaviour and oral hygiene status but not OHRQoL. In accordance, there was no 

consensus between the seven studies that have evaluated the effect of a composite SES 

scale on OHRQoL in a recent systematic review (Kumar et al. 2014). In this review, 

three studies were identified that did not find any association between SES and 

OHRQoL, while there were two studies that reported significant associations, but with 

opposite results.  

Strength of the present study is the comprehensive simultaneous assessment of 

several family level and behavioural predictors of OHRQoL, including as many as five 

oral clinical conditions. In addition, the use of SEM assisted in understanding the many 

factors involved in predicting OHRQoL. Despite these strengths, a limitation as in any 

cross-sectional study is that the associations found cannot be interpreted as causal.  

This study observed that parental rearing practices significantly affect the 

subjective perception of children on the impact of their oral condition on overall well-

being. Studies suggest that clinical condition might not have an impact on the 

perception. Although we have found SES as a determinant of OHRQoL, our results 

denote the need to look beyond the physical aspects of family environment to emotional 

aspects, as both affect health outcomes. Findings from intervention studies for weight 

loss that have incorporated family-based training in supportive parenting and family 

functioning have showed positive results (Kitzman-Ulrich et al. 2010). By improving 

parental rearing practices through health promotion programs, most of the health 

outcomes (health-related behaviour, health status and overall QoL) can be indirectly 

improved. 
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In conclusion, parents who are more positive and less power assertive when 

interacting with their children, had children who reported better OHRQoL. However, 

the effect of parental rearing practices on OHRQoL was not mediated through oral 

health-related behaviour and oral health status as we had predicted. Finally, even after 

considering family demographics and parenting, malocclusion and fluorosis had 

significant negative impacts on OHRQoL.  
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Chapter 6: General Discussion 

The aim of this thesis was to evaluate the effect of the parent-child relationship 

on oral health outcomes in children and to explore the pathways of this association 

within a broader framework containing children’s oral health-related behavioural 

practices and parental characteristics. To test these associations, Structural Equation 

Modelling (SEM) was used as it allows simultaneous assessment of direct and 

mediating effects between dependent as well as between independent variables (Jeon 

2015).  

In general, it was hypothesised that children of parents with greater levels of 

positive and coercive rearing practices would report better and poorer oral health-related 

practices respectively, which would in turn influence oral health status and OHRQoL. 

Coercive parents tend to make all the decisions for their children; this might make them 

more dependent on their parents and less responsible for performing their oral health-

related behavioural practices. Further, children of parents who use more power assertion 

practices might be dissociated from emotional attachment which might lead to 

unhealthy behaviours in children including dietary practices which serve as a substitute 

for emotional attachment (Nicolau et al. 2007). Coercive parenting has been related to 

poor self-regulated eating and increased consumption of sweet food in adolescents 

(Liang et al. 2016) (Savage et al. 2007).  

Positive parenting in this thesis represents warmth, personal relationship, 

disciplinary warmth, and possessiveness. Parents who reported greater positive 

parenting practices are protective, affectionate, have an intimate relationship with their 

child but also set rules for their children. Studies suggest that those parents who are 

highly responsive to their children’s needs and are demanding have children with better 

health outcomes (Savage et al. 2007).  
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This chapter presents the rationale for the empirical methods chosen to examine 

the children, synthesises the results from previous chapters, and discusses the relevance 

of these findings in the light of the existing literature.  

This chapter concludes with a discussion of future recommendations and implications of 

this research.  

6.1 Rationale for methods chosen for clinical examination of children 

Data collection involved clinical examinations by a single examiner (the 

candidate) and administration of questionnaires to children and parents. Clinical 

examination was conducted for assessment of dental caries, oral hygiene status, 

gingivitis, fluorosis and malocclusion.  

Caries experience in permanent and deciduous dentitions was quantified as the 

sum of decayed and filled teeth. This quantification was based on the most commonly 

used decayed, missing and filled teeth epidemiological caries index;  (Klein H 1938). 

This index has been in use for more than six decades (Broadbent and Thomson 2005) 

and is widely accepted (Ditmyer M 2011). Caries assessment in deciduous dentition was 

not initially conceptualised due to time constraints. However, during the process of data 

collection, it seemed feasible also to assess the deciduous dentition.   

The simplified oral hygiene index (OHI-S) was used to evaluate children's oral 

hygiene status. It has been primarily developed for classifying oral hygiene status and 

comprises both a debris (soft debris covering the tooth surface) and calculus 

components (Greene and Vermillion 1964). Other commonly used measures for 

assessment of the amount of dental plaque biofilm do not consider dental calculus and 

were developed for use in clinical trials to assess the plaque removal efficacy of 

therapeutic agents (O' Leary et al. 1972; Turesky et al. 1970).  

Developed by the World Health Organization (2013), gingival status was 

assessed using the modified Community Periodontal Index (CPI), which relies on 
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presence or absence of gingival bleeding. This index is objective and offers greater 

reliability than other indices that rely on subjective descriptive criteria like an evaluation 

for a change of colour and appearance (Loe and Silness 1963).  

Although evaluation of malocclusion and fluorosis was not initially planned, 

they were considered at a later stage of this research given that the literature indicates 

that these clinical conditions impact on OHRQoL, which was one of the outcomes of 

interest (Chankanka et al. 2010; Kragt et al. 2016). Fluorosis was assessed using Dean’s 

Fluorosis Index (Dean 1934) and malocclusion was classified as ‘yes’ or 'no’ as these 

methods are simple and hence reliable.  

6.2 Impact of parenting practices on dental caries experience 

One of the objectives of this thesis was to evaluate the direct and indirect effects 

of parenting practices on the dental caries experience of children. While evaluating this, 

only caries data of the permanent dentition was used as all the subjects were not 

evaluated for caries in the deciduous dentition; inclusion of data from the deciduous 

dentition would have reduced the sample size and affected the power of the study. It 

was hypothesised that children's oral health-related behaviour would mediate the 

association between parenting practices and children's dental caries experience. This 

hypothesis is based on the literature that supports the impact of parenting practices on 

oral health-related behavioural practices of children (Duijster et al. 2014b; van der Horst 

et al. 2007) and the association of these practices with dental caries experience (Kumar 

et al. 2016e; Loe 2000; Moynihan and Petersen 2004). In contrast to this hypothesis, it 

was observed that oral health-related practices did not mediate the association between 

parenting practices and dental caries experience. One reason for this finding might be 

due to a low prevalence of subjects with poor practices in this study. Furthermore, 

completete data on behavioural practices was not recorded, which could have 

contributed to this finding. However, it was observed that ‘power assertion’ parenting 
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had an indirect effect on dental caries experience which indicates that there are some 

behavioural practices like consumption of less amount of sugar which would have 

mediated this association. Research suggests that parent-child interaction or parenting 

practices in relation to diet can have a profound effect on children’s food preferences, 

intake patterns, and diet quality (Savage et al. 2007). It was observed that parent’s and 

children’s oral health-related behaviour were positively associated. This confirms that 

parents act as role models for their children (Savage et al. 2007). For example, studies 

have found that young children of parents who consume high amounts of fruit juices 

and vegetables also develop similar dietary practices (Brown and Ogden 2004; 

Goldman et al. 2012; Savage et al. 2007).  Similar observations were made by 

researchers on teeth cleaning practices (Bozorgmehr et al. 2013; Tang et al. 2014) and 

sugar consumption practices (Bozorgmehr et al. 2013).  

Another highlight of the study was the focus on SES, in addition to parenting 

practices and children's oral health behaviour. In the present study, children living in 

families with a higher SES reported better oral health-related behaviour. SES disparities 

in oral health-related practices are evident from the literature (Honkala et al. 1981; 

Kumar et al. 2011b). Although the data on the association of SES and toothbrushing 

frequency is conflicting (Kolawole et al. 2011; Kumar et al. 2011b), dental visits (which 

are mostly out of the pocket expenses in India), and sugar eating practices (which 

requires parents to offer healthy alternatives) are associated with affordability (Mobley 

et al. 2009). SES also had a direct negative effect on dental caries experience with 

children; it is evident from many systematic reviews in children and adults that 

individuals belonging to higher SES present fewer carious lesions than those from lower 

SES (Costa et al. 2012; Hooley et al. 2012; Kumar et al. 2016f; Reisine and Psoter 

2001; Schwendicke et al. 2015). Apart from the material advantages, individuals 

belonging to higher SES tend to have better oral health knowledge, health literacy, 
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social support, and stability which influence the level of dental caries status (Costa et al. 

2012; Schwendicke et al. 2015).     

6.3 Effect of parenting practices on children's gingivitis  

To assess the effect of parenting practices (positive practices and power 

assertion parenting) on children's gingivitis, a model of gingivitis similar to that of 

dental caries was constructed by hypothesising that oral health-related behavioural 

practices followed by oral hygiene status would mediate the effect of parenting practices 

on the extent of children's gingival bleeding. However, the proposed data did not fit the 

model well. Therefore, a revised and more simplified model was tested hypothesising a 

single mediator of oral hygiene status linking parenting practices to children's gingival 

status. Power assertion parenting was associated with children's poorer oral hygiene 

status, but this effect was only marginally significant. This observation is similar to our 

previous finding in the model of dental caries, whereby power assertion parenting 

practices was associated with poorer oral health-related practices among children. The 

role of oral hygiene status as a mediator in the association between power assertion 

parenting and children's gingivitis demonstrates that oral hygiene status is a more 

sensitive measure than the measure of oral health-related behavioural practices (Nicolau 

et al. 2003a). A similar observation was supported by the findings of a life course study 

from Brazil where they observed plaque levels, but not the oral hygiene practices, to be 

associated with gingival bleeding (Nicolau et al. 2003a). In the path model of gingivitis, 

SES had a direct effect on oral hygiene status, which suggests that children of lower 

SES had poor oral hygiene status than children of higher SES, which then had an effect 

on gingivitis. This complies with the rationale that SES influences oral health-related 

practices as poor oral hygiene status is the immediate outcome of poor oral health-

related practices. Similar findings were reported by many studies in Indian children 

(Kumar et al. 2008; Kumar et al. 2009; Santhosh et al. 2013; Sogi and Bhaskar 2002). 
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Also, SES had an indirect effect on the extent of gingival bleeding which might have 

been mediated through the oral hygiene status.   

6.4 Impact of parenting on children's OHRQoL 

Another focus of this thesis was on the role that parenting practices may play in 

children's OHRQoL. It was hypothesised that more positive parenting practices and 

fewer power assertive parenting practices would predict children's better OHRQoL, and 

that these associations would be mediated through oral health-related practices followed 

by clinical status (oral hygiene status, gingival and dental caries status). However, this 

path was insignificant. Alternatively, both the power assertion and positive parenting 

practices had negative and positive direct effects on OHRQoL, respectively. It may be 

that there are other mediators that better explain why parenting practices are associated 

with children' OHRQoL. For example, one longitudinal study found that parenting 

practices in childhood were related to stress, coping skills, social support and life 

satisfaction which in turn predicted OHRQoL in adulthood (Sanders and Spencer 2005).  

In the current study, dental caries and gingivitis were also examined, and they 

had no significant association with children's OHRQoL, while malocclusion and 

fluorosis had an adverse impact on QoL. This might be due to the psychological and 

social consequences of the aesthetic implications of malocclusion and fluorosis. A 

similar finding was observed among Brazilian children, whereby malocclusion, but not 

dental caries and gingival bleeding, had a negative effect on QoL in a multivariate 

analysis (Paula et al. 2012). Further, low levels and severity of dental caries (mean of 

decayed and filled teeth in the permanent dentition was 0.7) and gingivitis (mean 

percentage of teeth with gingival bleeding was 24%) explains the insignificant effect of 

these clinical variables on OHRQoL. The impact of gingival bleeding on QoL has been 

found to increase with the increase in the extent of gingival bleeding (Tomazoni et al. 

2014). As was observed in the previous models, SES had a significant effect on oral 
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health-related practices and also oral hygiene status. The sample size used in the SEM 

of OHRQoL is different from those of dental caries and gingivitis as the data on few 

clinical variables (fluorosis, malocclusion, and caries in deciduous dentitions) were not 

collected from all the subjects, and children missing these data were excluded from the 

analyses.  

6.5 Strengths and limitations  

The exploration of the pathways linking parenting practices with dental caries in 

the permanent dentition, gingival bleeding and OHRQoL in children is the novel 

contribution of the current study. The findings contribute to the literature on the child-

level and family-level predictors of oral health outcomes in children. The sample size 

was large and representative of school age children of a semi-urban district of India. 

The study district is culturally and geographically similar to many other semi-urban 

districts of India in general and Telangana state in particular. However, the study 

findings might not be generalizable to the urban child population. Further, it needs to be 

understood that the associations extrapolated in this thesis might not be causal owing to 

the cross-sectional design of the study. 

 Despite these study strengths, there are few limitations to highlight. One of the 

main limitations is that children's behavioural practices were not assessed more 

comprehensively, which might be one reason that they did not mediate the association 

between parenting practices and clinical status. There are numerous behavioural 

practices associated with maintenance of oral hygiene like toothbrush design, duration 

of brushing (Loe 2000), the texture of bristles (Kolawole et al. 2011), and use of 

fluoridated toothpaste (Marinho et al. 2003), all of which could impact children's 

clinical status. Although data on the use of fluoridated toothpaste was collected from 

parents, this variable could not be included in the data analysis as most of the parents 

answered “do not know” about fluoride in their toothpaste.  
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Secondly, data on sugar consumption were limited.  It would have been 

preferable to have used a food diary to collect information on sugar consumption 

practices, rather than using three closed-ended questions. A food diary is a widely-used 

method for quantifying the consumption of various food ingredients, but is time-

consuming and requires a major commitment from respondents.  

Finally, a third limitation of this thesis is the inclusion of only children from private 

schools; the rationale for this has been described in a published article (Kumar et al. 

2016b).  

 A final issue to highlight is the possibility of additional mediators to test in 

future research. In the path analysis of OHRQoL, both positive parenting and power-

assertive parenting had a direct influence on OHRQoL. It is possible that these 

associations might have been mediated through psychosocial variables not considered in 

this study as these have been found by others to be mediating the association between 

parenting and OHRQoL (Sanders and Spencer 2005).  Although the collection of 

complete data on psychosocial variables, oral health-related behavioural and dietary 

practices would have helped in a comprehensive assessment of parenting practices on 

oral health outcomes, it would have led to a lower response from both children and 

parents due to the lengthy questionnaires. The lower response rate would have 

eventually affected the external validity of the study findings. 

6.6 Recommendations for future studies  

 Whilst the effect of parenting practices on Early Childhod Caries (ECC) has 

already been established (de Jong-Lenters et al. 2014; Duijster et al. 2015; Duijster et al. 

2014a), this thesis adds to the existing knowledge base on the impact of parenting 

practices on wider oral health outcomes in children and also the mediating role of oral 

health-related behavioural practices.  
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Parenting practices have their impact on oral health outcomes from infancy to 

adulthood. For instance, attachment parenting is associated with co-sleeping and 

nocturnal breastfeeding which leads to greater levels of ECC (Law 2007). The findings 

from this thesis indicate that the effect of parenting on oral health outcomes is persistent 

throughout infancy and childhood as parent’s responsiveness and demandingness 

influences oral health-related behaviours of their children (Law 2007). Therefore, future 

research needs to consider the proximal factors like parenting practices when assessing 

the inequalities in oral health. Also, parenting practices have been found to have an 

impact on OHRQoL; this impact has been observed to continue into adulthood (Sanders 

and Spencer 2005). These causal pathways of association could be studied by 

conducting new longitudinal studies or using data from studies that have spanned from 

childhood to adulthood. Studies in future should also comprehensively address the 

mediating pathways of association between parenting practices and oral health 

outcomes by addressing those variables which were not included in this thesis. 

It is evident from the literature that parenting practices also influence dietary 

practices and physical activity (Arredondo et al. 2006; Gubbels et al. 2011). 

Subsequently, parenting practices are associated with BMI, and a systematic review 

reported that this association was consistent among the longitudinal studies which found 

authoritative parenting to be linked to a healthy BMI (Shloim et al. 2015). Evidence 

from another systematic review indicates that interventions aiming to improve the 

authoritative parenting practices are effective in preventing childhood obesity (Gerards 

et al. 2011). As obesity and dental caries share common behavioural risk factors 

(Sheiham and Watt 2000) and the interventions for improving parenting practices have a 

positive effect in preventing obesity, there is a high likelihood that these strategies can 

also be used in preventing oral diseases. Therefore, it is necessary to think in terms of 

common risk factor approach rather than disease-specific approach. This would also 
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help in the judicial use of resources. Further research is warranted to implement and 

evaluate the effectiveness of family-based interventions targeted to improve health-

related behaviour and impact of these interventions on the actual health outcomes. One 

such example of a family-based intervention is ‘Group Lifestyle Triple P program’ 

which is a lifestyle specific parenting program. This program involves motivational 

interviewing techniques followed by nutrition, physical activity, and positive parenting 

strategies over a period of 12 weeks and it was found to be successful in reducing BMI 

in children (West et al. 2010). The effectiveness of this kind of intervention programs 

targeting families has not been studied so far in the prevention of dental caries.  

6.7 Conclusions 

 In conclusion, the findings from this extensive study of Indian children and their 

parents demonstrate that parenting practices, parent’s oral health-related behaviour and 

family SES exert a significant effect on oral health outcomes in children. In particular, a 

greater level of power-assertive parenting is associated with poorer oral hygiene and 

greater levels of dental caries experience and gingival bleeding. In relation to OHRQoL, 

positive parenting and power-assertive parenting had positive and negative effects on 

children's OHRQoL, respectively. The findings of this study are relevant to 

policymakers who seek to make recommendations for how to use scarce resources but 

still have the greatest chance of promoting child health. Furthermore, the findings are 

also relevant for dental professionals. Oral health professionals who wish to advance 

lifespan oral health by beginning in childhood need to engage the whole family (Law 

2007). By engaging parents, dental professionals can help them to adopt parenting 

practices that are both responsive and also demanding (Law 2007) as the children’s 

response to dental procedures in the clinic are also influenced by parenting styles and 

specific parenting practices (as well as modelling of good oral hygiene behaviour) 

(Aminabadi and Farahani 2008; Howenstein et al. 2015). Perhaps one approach would 
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be for dental professionals who specialise in or see a high number of children to have 

some background in how to communicate to parents to usesome strategies that would be 

expected to be effective for improving children's oral hygiene behaviours or to at least 

have access to referrals to parenting resources that they can provide to parents when 

they suspect extra assistance would be helpful. Clinicians can use the knowledge thus 

obtained in assessing the family circumstances which would help in evaluating the 

likelihood of parent’s influence on the child’s adherence to preventive oral health 

practices. Also, this knowledge can assist the clinicians in recommending those 

preventive practices and treatment procedures that are better acceptable to the child and 

also the parents. 
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of parent child relationships on oral health behaviour, oral health status and oral health 

related quality of life (OHRQoL) of school children of Medak District, India" (GU Ref 
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This is to confirm receipt of the remaining required information, assurances or 

amendments to this protocol. 

 

Consequently, I reconfirm my earlier advice that you are authorised to  immediately 
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protocol continue to apply. 

 

 

Regards 
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Appendix C 

Impact of parent child relationships on oral health behaviour, oral health status and 

oral health related quality of life (OHRQoL) of school children of Medak district, India 

CLINICAL EXAMINATION SHEET 

Subject ID   

Height   

Weight   

Dental fluorosis  

DENTAL CARIES (DMFT) 

 

                

             

 

             

                

 

GINGIVAL STATUS (COMMUNITY PERIODONTAL INDEX MODIFIED) 

 

                

                

 

ORAL HYGIENE INDICES – SIMPLIFIED  

 

 

 

 

 

 

17/16 11 26/27 

   

   

47/46 31 36/37 

17/16 11 26/27 

   

   

47/46 31 36/37 

18      17                18      17     16      15     14      13     12      11      21      22      23     24      25     26      27      28                                                   

 

18      17                18      17     16      15     14      13     12      11      21      22      23     24      25     26      27      28                                                   

 

                              48      47     46      45     44      43      42      41     31      32      33     34      35     36      37     38 

18      17                                           55     54      53     52      51      61      62      63     64      65                                                        

 
18      17                                           85     84      83     82      81      71      72      73     74      75                                                        

 

18      17                48      47     46      45     44      43     42      41      31      32      33     34      35     36      37      38                                                   

 

In general, this child has  

Basic problems like caries, gingivitis, trauma or other problems that can be treated by a general dentist 

Misaligned teeth and might need orthodontic treatment Class I/II/ III or oligodontia or gross orthodontic problems 

Oro-facial anomalies (Cleft lip/palate/craniofacial anomalies) 
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Appendix D 

Impact of parent child relationships on oral health behaviour, 
oral health status and oral health related quality of life (OHRQoL) 

of school children of Medak district, India 
 

Thank you for agreeing to participate in this study  
 

This questionnaire contains questions about your health related 
practices, the effect of your mouth condition on your daily life and 
the relationship you share with your mother (consider your father 
or other caregiver if your mother is not the primary caregiver)  

 
Please take the following into consideration while answering this 
questionnaire  

1. Please do not write your name 
2. There are no right or wrong answers, we just want to know 

your experiences and feelings 
3. Read each question and circle the corresponding response 

for each question 
4. Please do not copy the answers or discuss the questions with 

others while answering the questionnaire  
5. You will be given a toothbrush, toothpaste and advice about 

your dental problems – if any after examining your mouth 
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I. GENERAL INFORMATION 

(please tick the box or fill the blank wherever appropriate) 

1  ID                                                                           (Please do not write anything in this box) 

2 Name of the school                                                                          (Please do not write anything in this box) 

3 Date  Day              Month                               Year  

4 How old are you  _________ Years old 

5 Are you a boy or a girl?   

Boy               Girl  

6 Who is the your primary 

caregiver   

Mother                 Father  

Others________   

7 How do you clean your 

teeth? 

Tooth brush          Finger         Neem or chewing stick          None  

Other (please describe)________________________________   

8 Which material do you use 

when you clean your teeth? 

Tooth paste          Tooth powder         Charcoal/brick dust stick          None         

Others (please describe)________   

9 How frequently do you clean 

your teeth? 

Once a day          Twice or more  a day          Not every day, but more than once a week           

Not every day, but a few times a week         Rarely or never  

10 When was the last time you 

visited the dentist? 

Within last  6 months          Within last 6 – 12 months         More than a year ago                                           

Never  

11 How frequently do you 

consume sweets? 

Once a day          Twice or more  a day         Not every day, but more than once a week            

Not every day, but at least a few times a week         Rarely or Never  
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12 How frequently do you 

consume fresh fruits? 

Once a day          Twice or more  a day         Not every day, but more than once a week            

Not every day, but at least a few times a week         Rarely or Never  

13 How frequently do you 

consume sugared drinks? 

Once a day          Twice or more  a day         Not every day, but more than once a week            

Not every day, but at least a few times a week         Rarely or Never  

14 How frequently do you wash 

your hands 

Before every meal and after toilet         Only after taking meal        Only after toilet           

Sometimes before meal and after toilet        Rarely or never  

15 How frequently do you take 

bath? 

Once a day          Twice or more  a day         Not every day, but more than once a week            

Not every day, but at least a few times a week         Rarely or Never  

16 How frequently does your 

immediate older brother or 

sister clean his/her teeth? 

Once a day          Twice or more  a day         Not every day, but more than once a week            

Not every day, but at least a few times a week         Never         Do not know           

Do not have an elder sibling   
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FOR ANSWERING THE QUESTION NUMBERS 17 AND 18, PLEASE TICK THE APPROPRIATE BOX  

17 When you think about your teeth or mouth, would you say they are: 

 
Excellent          Very good         Good          Fair           Poor 

18 
How much does the condition of your teeth, lips, mouth or jaws affect your life overall 

 
Not at all          Very little         Somewhat          A lot          Very much 

 

PLEASE CIRCLE ONE OPTION TO ANSWER EACH STATEMENT BELOW 

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

  Never Once or twice Sometimes Often  Every day/almost everyday 

 19 

Pain in your teeth, lips, jaws or mouth? [CPQ-OS1-

1] 
N O S Of E 

 20 
Bleeding gums? [CPQ- OS2-2] N O S Of E 

 21 
Sores in the mouth? [CPQ-OS3-3] N O S Of E 

 22 
Bad breath? [CPQ-OS4-4] N O S Of E 

23 
Food stuck in between your teeth? [CPQ-OS5-5] N O S Of E 

24 
Food stuck in the top of your mouth? [CPQ-OS6-6] N O S Of E 

In the past 3 months, because of your teeth, lips, mouth or jaws, did you have any of the following problems? If you had these 

difficulties due to another reason, circle‘N’   

25 
Breathed through your mouth? [CPQ-FL1-7] N O S Of E 

II.                QUESTIONS ABOUT YOUR MOUTH  
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26 

Taken longer than others to eat a meal? [CPQ-FL2-

8] 
N O S Of E 

27 
Had trouble sleeping? [CPQ-FL3-9] N O S Of E 

In the past 3 months, because of your teeth, lips, mouth or jaws, how often has it been  

(If you had these difficulties but due to another reason, circle‘N’)   

28 

Difficult to bite or chew food like apples, corn on 

the cob or meat? [CPQ-FL4-10] 
N O S Of E 

29 

Difficult to open your mouth wide? [CPQ-FL5-11] 

 
N O S Of E 

30 

Difficult to say any words? [CPQ-FL6-12]  

 
N O S Of E 

31 

Difficult to eat foods you would like to eat? [CPQ-

FL7-13] 
N O S Of E 

32 

Difficult to drink with a straw? [CPQ-FL8-14] 

 
N O S Of E 

33 

Difficult to drink or eat hot or cold foods? [CPQ-

FL9-15]  
N O S Of E 
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QUESTIONS ABOUT FEELINGS 

Have you had certain/particular feelings because of your teeth, lips, mouth or jaws? If you felt this way for another reason, please 

circle ‘N’ 

In the past 3 months, how often have you: 

34 

Felt irritated or frustrated? [CPQ-EWB1-16] 

 
N O S Of E 

35 
Felt unsure of yourself? [CPQ-EWB2-17] N O S Of E 

36 
Felt shy or embarrassed? [CPQ-EWB3-18]  N O S Of E 

37 

Been concerned what other people think about 

your teeth, lips, mouth or jaws?  

[CPQ-EWB4-19] 

N O S Of E 

38 

Worried that you are not as good-looking as 

others? [CPQ-EWB5-20] 
N O S Of E 

39 
Been upset? [CPQ-EWB6-21]  N O S Of E 

40 
Felt nervous or afraid? [CPQ-EWB7-22] N O S Of E 

41 

Worried you are not as healthy as others? [CPQ-

EWB8-23] 
N O S Of E 

42 

Worried that you are different from other people? 

[CPQ-EWB9-24]  
N O S Of E 
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QUESTIONS ABOUT SCHOOL 

Have you had these experiences because of your teeth, lips, mouth or jaws? If it was for another reason, please circle ‘N’ 

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

43 

Missed school because of pain, appointments with 

the doctor or dentist for getting dental treatment 

[CPQ-SWB1-25] 

N O S Of E 

44 

Difficulty in paying attention in school? [CPQ-

SWB2-26]  
N O S Of E 

45 
Difficulty doing your homework? [CPQ-SWB3-27] N O S Of E 

46 

Not wanted to speak or read out aloud in class 

[CPQ-SWB4-28] 
N O S Of E 

QUESTIONS ABOUT YOUR SPARE-TIME ACTIVITIES AND BEING WITH OTHER PEOPLE 

Have you had these experiences because of your teeth, lips, mouth or jaws? If it was for another reason, please circle ‘N’ 

In the past 3 months, how often have you: 

47 

Avoided taking part in extracurricular activities 

like sports, drama, school trips etc? [CPQ-SWB5-

29]  

N O S Of E 

48 

Not wanted to talk to other children? [CPQ-SWB6-

30]  
N O S Of E 

49 
Avoided smiling or laughing when around other N O S Of E 
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children? [CPQ-SWB7-31] 

50 

Had difficulty playing a musical instrument such as 

flute, trumpet or Mouth organ? [CPQ-SWB8-32] 
N O S Of E 

51 

Not wanted to spend time with other people? [CPQ-

SWB9-33] 
N O S Of E 

52 

Argued with other children or your family? [CPQ-

SWB10-34] 
N O S Of E 

Have you had these experiences because of your teeth, lips, mouth or jaws? If it was for another reason, please circle ‘N’ 

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

53 

Other children teased you or called you names? 

[CPQ-SWB11-35] 
N O S Of E 

54 

Other children made you feel left out? [CPQ-

SWB13-36] 
N O S Of E 

55 

Other children asked you questions about your 

teeth, lips, jaws or mouth? [CPQ-SWB13-37] 
N O S Of E 

OS- Oral symptoms, FL- Functional limitations, EWB- Emotional Wellbeing, SWB – Social Wellbeing 
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Appendix E 

Impact of parent child relationships on oral health behaviour, 
oral health status and oral health related quality of life (OHRQoL) 

of school children of Medak district, India 
 

QUESTIONNAIRE FOR THE MOTHER/CAREGIVER 
 

Thank you for agreeing to participate in this study  
 

This questionnaire contains questions about your socio-economic 
status, family structure, environment at home, health related 
practices, the effect of your child’s mouth status on their daily life 
and the relationship you share with your child.  
 
To thank for your time, we would like to present you with a gift. 
Please let us know through your child or by contacting the 
research team if you do not wish to receive this 
Please take following things into consideration while answering 
this questionnaire  

1. Please do not write your or your child’s name anywhere in the 
questionnaire 

2. Your “child” in the questionnaire means the child who 
brought this questionnaire to you and all your child related 
responses are to be provided in reference to this child  

3. There are no right or wrong answers, we just want to know 
your experiences and feelings 

4. Read each question and circle the corresponding response 
for each question 

5. Please do not discuss the questions or responses with your 
child 

6. Please return the completed questionnaire in the sealed 
envelope provided through your child which will be collected 
from them by the research team  

7. This questionnaire is meant to be filled by the mothers or the 
primary caregiver of the child   
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I. GENERAL INFORMATION 

(please tick the box or fill the blank wherever appropriate) 

1  Subject ID                                                                                            (Please do not write anything in this box) 

2 Your relationship to the child Mother                 Father  

Others________   

3 Date  Day              Month                               Year  

4 What is your age   

5 Please tick your gender  Male         Female  

6 What is your occupation  

7 What is the occupation of your 

spouse  

 

8 What is your educational level  

9 What is the educational level 

of your spouse  

 

10 Please select one of the 

categories below for your 

monthly family income (yours 

and your spouse together)? 

Greater than 36,552 rupees         18,726 – 36,551        13,707 – 18,275        9138 – 13,706  

5483 – 9137        1846 – 5482        Less than or equal to1845 

11 What is your family structure? Single parent family (Families with only one parent and child/children)         

Nuclear (Families in which only husband, wife and their children reside) 

Non- nuclear (Families in which extended members of the husband or wife also reside)  

12 How many children do you 

have? 

 

13 How many people live in your  
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house? 

14 How many rooms are there in 

your house (except toilets and 

bathrooms)? 

15 What is the birth order of this 

child 

Eldest            Youngest           Others __________ (please provide the birth order in the descending order) 

16 How was this child’s birth 

weight 

Normal        Low birth weight 

17 Has this child been infected by 

diseases like hepatitis, 

pneumonia, influenza, 

diarrhea, measles at birth 

Yes 

No 

18 Did this child experience 

infectious diseases like 

pneumonia, mumps, measles, 

chicken pox or any other 

disease that required 

hospitalization after birth till 

date 

Yes 

No 

19 What was your age when you 

gave birth to this child 

20 How was your health at this 

child’s birth (Good/bad) 

Good Bad 

21 In general, how do you rate 

your family income status at 

this child’s birth  

Poor than current status             Did not change 

Better than current status 

22 How frequently do you 

exercise 

Once a day          Twice or more  a day          Not every day, but more than once a week          

Not every day, but a few times a week         Rarely or never  

23 How do you clean your teeth? Tooth brush          Finger         Neem or chewing stick          None Others________  
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24 Which material do you use 

when you clean your teeth? 

Tooth paste          Tooth powder         Charcoal/brick dust stick           

None        Others (write the name in the blank)________   

25 Do you use a fluoridated tooth 

paste to clean your teeth? 

Yes         No           Do not know  

26 How frequently do you clean 

your teeth? 

Once a day          Twice or more  a day          Not every day, but more than once a week           

Not every day, but a few times a week         Rarely or never  

27 When was the last time you 

visited the dentist? 

Within last  6 months          Within last 6 – 12 months          

More than a year ago                                          Never  

28 How frequently do you 

consume sweets? 

Once a day          Twice or more  a day          Not every day, but more than once a week           

Not every day, but a few times a week         Rarely or never  

29 How frequently do you 

consume fresh fruits? 

Once a day          Twice or more  a day          Not every day, but more than once a week           

Not every day, but a few times a week         Rarely or never  

30 How frequently do you 

consume sugared drinks? 

Once a day          Twice or more  a day          Not every day, but more than once a week           

Not every day, but a few times a week         Rarely or never  

31 How frequently do you wash 

your hands 

Before every meal and after toilet         Only after taking meal        Only after toilet            

Sometimes before meal and after toilet        Rarely or never  

32 How frequently do you take 

bath? 

Once a day          Twice or more  a day          Not every day, but more than once a week           

Not every day, but a few times a week         Rarely or never  
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FOR ANSWERING THE QUESTION NUMBERS 33 AND 34, PLEASE TICK THE APPROPRIATE BOX 

33 When you think about your child’s teeth and mouth? Would you say they are: 

 Excellent          Very good         Good          Fair           Poor 

34 How much does the condition of your child’s teeth, lips, jaws or mouth affect your life overall? 

 
Not at all          Very little         Somewhat          A lot          Very much 

PLEASE CIRCLE ONE OPTION TO ANSWER EACH STATEMENT BELOW 

In the past 3 months, how often has your child had: 

  Never Once or twice Sometimes Often  Every day/almost everyday 

 35 
Pain in teeth, lips, jaws or mouth? [PCPQ1-OS1] N O S Of E 

 36 
Bad breath? [PCPQ2-OS2] N O S Of E 

 37 

Food stuck in to the roof of the mouth? [PCPQ3-

OS3]  
N O S Of E 

 38 
Food stuck in or between the teeth? [PCPQ4-OS4] N O S Of E 

In the past 3 months, how often has your child had any of the following difficulties because of his/her teeth, lips, mouth or jaws? If 

your child had these difficulties due to another reason, circle‘N’  

39 

Difficulty biting or chewing firm foods? [PCPQ5-

FL1] 
N O S Of E 

40 

Difficulty drinking/ eating hot or cold foods? 

[PCPQ6-FL2] 
N O S Of E 

                                                II.                QUESTIONS ABOUT YOUR CHILD’S MOUTH 

                              (“Child” in the questionnaire refers to the child who brought this questionnaire to you)  
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41 
Had trouble sleeping? [PCPQ7-FL3] N O S Of E 

42 

Taken longer than others to eat a meal? [PCPQ8-

FL4] 
N O S Of E 

QUESTIONS ABOUT FEELINGS 

Has your child had feelings because of his/her teeth, lips or mouth? If he/she felt this way for another reason, please circle ‘N’ 

In the past 3 months, how often has your child: 

43 
Been upset? [PCPQ9-EWB1] N O S Of E 

44 
Felt irritated or frustrated? [PCPQ10-EWB2] N O S Of E 

45 
Been anxious or fearful? [PCPQ11-EWB3] N O S Of E 

46 
Acted shy or embarrassed? [PCPQ12-EWB4]  N O S Of E 

QUESTIONS ABOUT SCHOOL 

Has your child had problems at school because of his/her teeth, lips or mouth? If he/she felt this way for another reason, please circle 

‘N’ 

In the past 3 months, how often has your child: 

47 

Missed school because of pain, appointments with 

the doctor or dentist or having dental treatment 

[PCPQ13-SWB1] 

N O S Of E 

48 

Had difficulty in paying attention in school? 

[PCPQ14-SWB2]  
N O S Of E 



 

292 
 

49 

Not wanted to talk to other children? [PCPQ15-

SWB3] 
N O S Of E 

50 

Avoided smiling or laughing when around other 

children?  [PCPQ16-SWB4] 
N O S Of E 

During the past 3 months, due to your child’s oral condition or problems, how often 

(If any of these things have occurred due to other reasons, please circle “N”) 

51 

Have you or the other parent/caregiver felt guilty? 

[FIS1] 
N O S Of E 

52 

Have you or the other parent/caregiver been upset? 

[FIS2]  
N O S Of E 

53 

Has your sleep or that of the other parent/caregiver 

been disrupted? [FIS3] 
N O S Of E 

54 

Has your child required more attention from you 

or the other parent/caregiver [FIS4] 
N O S Of E 

55 

Have you or the other parent taken time off work? 

[FIS5] 
N O S Of E 

56 

Have you or the other parent/caregiver had less 

time for yourselves or other family members 

recently? [FIS6] 

N O S Of E 

57 
Has your child blamed you or the other parent N O S Of E 
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because of the condition of his/her face/mouth or 

teeth? [FIS7] 

58 Has your child argued with you or the other 

parent? [FIS8] 
N O S Of E 

OS- Oral symptoms, FL- Functional limitations, EWB- Emotional Wellbeing, SWB – Social Wellbeing 
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QUESTIONS ON YOUR RELATIONSHIP WITH THIS CHILD 

 

For each statement below, please circle one letter that best describes your relationship with your child (“this child” in the questionnaire refers 

to the child who brought this questionnaire to you). There are no right or wrong answers. We are looking for your overall impression 

regarding each statement. 

 

PLEASE CIRCLE ONE LETTER TO ANSWER EACH QUESTION 

  Hardly at all Not too much Somewhat Very Much Extremely much 

59 

Some parents want their children to spend most of 

the time with them, while other parents want their 

children to spend just some of their time with them. 

How much do you want this child to spend most of 

his/her time with you? [PCR1-PO] 

H N S V E 

60 

How much do you not let this child go places 

because you are afraid something will happen to 

him or her? [PCR2-PO] 

H N S V E 

61 

How much do you and this child care about each 

other? [PCR3-W] 
H N S V E 

62 

How much do you and this child disagree and 

quarrel with each other? [PCR4-PA] 
H N S V E 

63 

How much do you and this child do nice things for 

each other? [PCR5-PR] 
H N S V E 

64 
How much do you and this child like the same H N S V E 
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things? [PCR6-PR] 

65 

Some parents praise and compliment their children 

a lot, while other parents hardly ever praise and 

compliment their children. How much do you 

praise and compliment this child? [PCR7-DW] 

H N S V E 

66 

How much do you order this child around? [PCR8-

PA] 
H N S V E 

67 

How much do you and this child tell each other 

everything? [PCR9-PR] 
H N S V E 

68 

How much do you spank this child when he or she 

misbehaves? [PCR10-PA] 
H N S V E 

69 

How much do you admire and respect this child? 

[PCR11-W] 
H N S V E 

70 

How much does this child admire and respect you? 

[PCR12-W] 
H N S V E 

71 

Some parents take away privileges a lot when their 

children misbehave, while other parents hardly 

ever take away privileges. How much do you take 

away this child's privileges when he/she 

misbehaves? [PCR13-PA] 

H N S V E 
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72 

How much do you show this child how to do things 

that he or she doesn't know how to do? [PCR14-PR] 
H N S V E 

73 

How much do you yell at this child for being bad? 

[PCR15-PA] 
H N S V E 

74 

How much do you ask this child for his or her 

opinion on things? [PCR16-DW] 
H N S V E 

75 

How much do you and this child go places and do 

things together? [PCR17-PR] 
H N S V E 

76 

How much do you make this child feel ashamed or 

guilty for not doing what he or she is supposed to 

do? [PCR18-PA] 

H N S V E 

77 

Some parents talk to their children a lot about why 

they're being punished, while other parents do this 

a little. How much do you talk to this child about 

why he or she is being punished or not allowed to 

do something? [PCR19-DW] 

H N S V E 

78 

How much do you want this child to do things with 

you rather than with other people? [PCR20-PO] 
H N S V E 

79 

How much do you not let this child do something 

he or she wants to do because you are afraid he or 
H N S V E 
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she might get hurt? [PCR21-PO] 

80 

How much do you and this child love each other? 

[PCR22-W-AF] 
H N S V E 

81 

How much do you and this child get mad at and get 

in arguments with each other? [PCR23-PA] 
H N S V E 

82 

How much do you and this child give each other a 

hand with things? [PCR24-PR] 
H N S V E 

83 

Some parents and children have a lot of things in 

common, while other parents and children have a 

little in common. How much do you and this child 

have things in common? [PCR25-PR] 

H N S V E 

84 

How much do you tell this child that he or she did a 

good job? [PCR26-DW] 
H N S V E 

85 

How much do you tell this child what to do? 

[PCR27-PA] 
H N S V E 

86 

How much do you and this child share secrets and 

private feelings with each other? [PCR28-PR] 
H N S V E 

87 

How much do you hit this child when he or she has 

been bad? [PCR29-PA] 
H N S V E 
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88 

How much do you feel proud of this child? [PCR30-

W] 
H N S V E 

89 

Some children feel really proud of their parents, 

while other children don't feel very proud of their 

parents. How much does this child feel proud of 

you? [PCR31-W] 

H N S V E 

90 

How much do you forbid this child to do something 

he or she really likes to do when he or she has been 

bad? [PCR32-PA] 

H N S V E 

91 

How much do you help this child with things he or 

she can't do by himself or herself? [PCR33-PR] 
H N S V E 

92 

How much do you nag or bug this child to do 

things? [PC34-PA] 
H N S V E 

93 

How much do you listen to this child's ideas before 

making a decision? [PCR35-DW] 
H N S V E 

94 

How much do you play around and have fun with 

this child? [PCR36-PR] 
H N S V E 

95 

Some parents make their children feel bad about 

themselves a lot when they misbehave, while other 

parents do this a little. How much do you make this 

H N S V E 
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child feel bad about him or herself when he or she 

misbehaves? [PCR37-PA] 

96 

How much do you give this child reasons for rules 

you make for him or her to follow? [PCR38-DW] 
H N S V E 

97 

How much do you want this child to be around you 

all of the time? [PCR39-PO] 
H N S V E 

98 

How much do you worry about this child when he 

or she is not at home? [PCR40-PO] 
H N S V E 

PO - Possessiveness, W - Warmth, PA – Power Assertion, PR – Personal Relationship, DW – Disciplinary Warmth 
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QUESTIONS ON YOUR BELIEFS ABOUT PARENTING 

For each statement below, please circle one option that best describes your beliefs about parenting your child (“Child” refers to the child who 

brought this questionnaire to you). There is no right or wrong answers. We are looking for your overall impression regarding each statement 

PLEASE CIRCLE ONE OPTION TO ANSWER EACH QUESTION 

Strongly agree Agree Neither agree nor disagree Disagree Strongly disagree 

99 
In a well-run home children should have their way as 

often as parents do [PSR1-PVE] 
SA A N D SD 

100 

It is for my children’s own good to require them to 

do what I think is right, even if they don’t agree 

[PSR2-ATN] 

SA A N D SD 

101 

When I ask my children to do something, I expect it 

to be done immediately without questions [PSR3-

ATN] 

SA A N D SD 

102 

Once family rules have been made, I discuss reasons 

for the rules with my children [PSR4-ATV] 
SA A N D SD 

103 

I always encourage discussion when my children feel 

family rules and restrictions are unfair [PSR5-ATN] 
SA A N D SD 

104 

Children need to be free to make their own decisions 

about activities, even if this disagree with what a 

parent might want to do [PSR6-PVE] 

SA A N D SD 
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105 

I do not allow my children to question the decisions 

that I make [PSR7-ATN] 
SA A N D SD 

106 

I direct the activities and decisions of my children by 

talking with them and using rewards and 

punishments [PSR8-ATV] 

SA A N D SD 

107 

Other parents should use more force to get their 

children to behave [PSR9-ATN] 
SA A N D SD 

108 

My children do not need to obey rules simply 

because people in authority have told them to 

[PSR10-PVE] 

SA A N D SD 

109 

My children know what I expect from them, but feel 

free to talk with me if they feel my expectations are 

unfair [PSR11-ATV] 

SA A N D SD 

110 

Smart parents should teach their children early 

exactly who is the boss in the family [PSR12-ATN] 
SA A N D SD 

111 

I usually don’t set firm guidelines for my children’s 

behavior [PSR13-PVE] 
SA A N D SD 

112 

Most of  the time I do what my children want when 

making family decisions [PSR14-PVE] 
SA A N D SD 

113 
I tell my children what they should do, but I explain SA A N D SD 
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why I want them to do it [PSR15-ATV] 

114 

I get very upset if my children try to disagree with 

me [PSR16-ATN] 
SA A N D SD 

115 

Most problems in society would be solved if parents 

would let their children choose their activities, make 

their own decisions, and follow their own desires 

when growing up [PSR17-PVE] 

SA A N D SD 

116 

I let my children know what behavior is expected 

and if they don’t follow the rules they get punished 

[PSR18-ATN] 

SA A N D SD 

117 

I allow my children to decide most things for 

themselves without a lot of help from me [PSR19-

PVE] 

SA A N D SD 

118 

I listen to my children when making decisions, but I 

do not decide something simply because my children 

want it [PSR20-ATV] 

SA A N D SD 

119 

I do not think of myself as responsible for telling my 

children what to do [PSR21-PVE] 
SA A N D SD 

120 

I have clear standards of behavior for my children, 

but I am willing to change these standards to meet 
SA A N D SD 
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the needs of the child [PSR22-ATV] 

121 

I expect my children to follow my directions, but I 

am always willing to listen to their concerns and 

discuss the rules with them [PSR23-ATV] 

SA A N D SD 

122 

I allow my children to form their own opinions about 

family matters and let them make their own 

decisions about these matters [PSR24-PVE] 

SA A N D SD 

123 

Most problems in society could be solved if parents 

were stricter when their children disobey [PSR25-

ATN] 

SA A N D SD 

124 

I often tell my children exactly what I want them to 

do and how I expect them to do it [PSR26-ATN] 
SA A N D SD 

125 

I set firm guidelines for my children but am 

understanding when they disagree with me [PSR27-

ATV] 

SA A N D SD 

126 

I do not direct the behaviours, activities or desires of 

my children [PSR28-PVE] 
SA A N D SD 

127 

My children know what I expect of them and do 

what is asked simply out of respect for my authority 

[PSR29-ATN] 

SA A N D SD 
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128 

If I make a decision that hurts my children, I am 

willing to admit that I made a mistake [PSR30-ATV]      
SA A N D SD 

PVE - Permissive, ATN - Authoritarian, ATV – Authoritative  




