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“In the name of Him who created and sustains the world, 

He knoweth of the things that exist not, of secrets that are untold, 

The two worlds are as a drop of water in the ocean of His knowledge.” 

Saadi, Iranian poet (13th Century A.D) 

TTo My Mother;

The Sun of My Life. 
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ABSTRACT 

Saied-Moallemi Z. Oral Health among Iranian Preadolescents: A School-Based Health 

Education Intervention. Department of Oral Public Health, Institute of Dentistry, University 

of Helsinki, Finland, 2010. 100 pp. ISBN 978-952-92-7966-1. 

The present study assessed oral health and its determinants among Iranian preadolescents, and 

evaluated a school-based health education programme aimed to promote their oral health. 

The target population of this study comprised a random sample of the third-grade school 

children (n = 459) of all public primary schools in 19 areas of Tehran city. The data came 

from a clinical examination of the children and two self-administered questionnaires: one for 

children, and one for mothers. All of the children completed their questionnaires in class 

under supervision. The clinical dental examination was then performed for recording 

children’s oral health. Each child was asked to take home a cover letter and the mother’s 

questionnaire, to be completed and returned to school. The questionnaires covered 

background factors, oral self-care (OSC) behaviours and oral health-related knowledge and 

attitude statements.  

After baseline data collection, a community trial was designed as a 3-month school-based 

intervention  study.  For  the  intervention  trial,  the  third-grade  classes  as  the  clusters  were  

randomly assigned to the intervention and control groups. Three kinds of intervention were 

implemented, one in class, one via the parents, and one as a combination of these. One group 

served as controls with no intervention. The outcome measures of the study were changes in 

plaque and bleeding scores recorded. 

The results showed that mean dmft was 3.75 (SD = 2.8) for the primary teeth and mean 

DMFT was  0.4  (SD = 0.9)  for  the  permanent  teeth.  All  children  had  plaque  on  at  least  one  

index tooth and bleeding on probing in at least one index tooth occurred in 81%. About one-

third (34%) of the children reported favourable OSC and less than half (46%) of the children 

reported brushing their teeth at least twice daily. Girls reported favourable OSC (OR = 2.0), 

had decay-free teeth (OR = 1.8) and treated permanent teeth (OR = 3.3) more than did boys. 

Higher parental education had a positive influence on the some of the aspects of children’s 

oral health status (ORs from 1.2 to 1.6), but no influence on children’s reported tooth 

brushing and OSC. Mother’s oral health-related aspects, i.e., mother’s favourable OSC, high 

knowledge levels of and positive attitudes towards oral health, and active supervision of the 

child’s tooth brushing had a positive effect on all aspects of children’s oral health status and 

behaviours (ORs from 1.3 to 1.9). After the intervention, the results showed a strong 

intervention effect on healthy gingiva in both groups where parents were involved: the 
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parental-aid group (OR = 7.7, 95% CI 2.2-27.7) and combined group (OR = 6.6, 95% CI 2.0-

22.1). 

To improve children’s oral health, community school-based oral health educational 

programmes should be established to include all primary schools. These programmes should 

benefit from the common risk factor approach – to optimise their benefits for both general and 

oral health – and a multi-sectored approach – to employ for communication between the 

community, the school, and the family. Parents should be made aware how imperative is their 

modelling role in their children’s oral health and behaviour. Oral health interventions should 

empower the parents’ ability to improve their own oral health behaviour and then to transfer 

that healthy behaviour to their children. 

Author’s address:  

Zahra Saied-Moallemi, Department of Oral Public Health, Institute of Dentistry, University of 

Helsinki, P.O.Box 41, FI-00014 Helsinki, Finland. 

E-mail: Zahra.SaiedMoallemi@helsinki.fi 
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ABBREVIATIONS 

ANOVA Analysis of variance

BI Bleeding index

CI Confidence interval

CPI Community periodontal index

CRFA Common risk factor approach

DT decayed permanent teeth

dt decayed primary teeth

DMFT decayed, missing, and filled permanent teeth

dmft decayed, missing, and filled primary teeth

FB Favourable behaviour

FT Filled permanent teeth

ft filled primary teeth

GEE Generalized estimating equations

HPS Health Promoting School

MOE Ministry of Education

MOHME Ministry of Health and Medical Education

MT Missing permanent teeth

mt missing primary teeth

NNT Number needed to treat

OR Odds ratio

OSC Oral self-care

PI Plaque index

PHC Primary Health Care

PPM PRECEDE-PROCEED model

RCT Randomized controlled trial

RI Restoration index

SD Standard deviation 
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1. INTRODUCTION 

Oral health, an integral part of general health, significantly impacts quality of life. “It enables 

an individual to speak, eat and socialize without active disease, discomfort or embarrassment” 

(WHO, 2003a). Oral diseases can lead to irreversible damage and unnecessary pain, and 

further result in dental anxiety, general health problems, depression, low self-esteem, lost 

school time and poor quality of life (WHO, 2003a; ADA, 2004). 

Despite great improvement in oral health, many countries still encounter oral diseases, 

particularly in disadvantaged segments of the population (Petersen, 2005a). Caries decline in 

developed economies has resulted in a polarization of caries prevalence (Vehkalahti et al., 

1997; Whelton, 2004), and the improvements have now halted in younger age groups 

(Moynihan & Petersen, 2004). A global increase in the prevalence of dental caries is predicted 

to be a pending public health crisis (Bagramian et al., 2009). 

Increasing levels of dental caries among children are observable especially where preventive 

oral care programmes are not established (Ismail et al., 1997; Sckiguchi & Machida, 1999; 

WHO, 2000). In most low- and middle-income countries, the general population does not 

benefit from systematic oral health care, nor have preventive programmes been instituted (The 

Lancet, 2009). Globally, the greatest burden of oral diseases is among underprivileged 

populations (Petersen, 2008).  

Gingival bleeding and dental plaque are common in school-aged children worldwide 

(Almeida et al., 2003; Martens et al., 2004), causing unsatisfactory oral health among 

children. Their oral health is therefore a significant public health concern; reducing the burden 

of oral diseases in schoolchildren is a global goal of the WHO (Hobdell et al., 2003a). 

Dental caries and periodontal disease can be viewed as behavioural diseases (Schou & 

Blinkhorn, 1993) preventable by simple oral hygiene practices. Physical, biological, 

environmental, behavioural, and lifestyle-related factors (Eriksen et al., 2006; Selwitz et al., 

2007) have been described as determinants of health. As these determinants have significantly 

influenced  oral  health  (Petersen,  2005b)  efforts  to  prevent  and  control  oral  diseases  should  

therefore focus on these underlying factors (Watt, 2002a). More research should be devoted to 

identifying and reducing risk factors and the burden of oral disease in the developed and 

emerging economies.  

The preadolescent period is a critical time to establish attitudes and beliefs and shape an 

individual’s health behaviour. During the stage of childhood to adolescence, health 
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behaviours consolidate and probably will not change beyond adolescence (Kelder et al, 1994; 

Kuusela et al., 1996; Åstrøm, 2004). Stability and early consolidation have particularly been 

evident for tooth brushing behaviour (Åstrøm & Jakobsen, 1998). During their school years 

children are receptive to accepting and maintaining positive health behaviours (Addy et al., 

1994): the earlier the habits are established, the longer their impacts last (WHO, 2003a). To 

adopt good oral health behaviour early in life is easier than to change detrimental oral health 

behaviours later in a child's development (Schou & Blinkhorn, 1993; Kelder et al., 1994). 

Favourable tooth brushing behaviour has been shown to remain more stable than does 

unfavourable behaviour (Åstrøm & Jakobsen, 1998). To target children therefore in 

kindergarten and primary school is of importance (WHO, 2003a). 

The family is a key social organization having the primary responsibility for the proper 

development of both child and parental health (Åstrøm, 1998; Pine et al, 2000). Research 

shows that parental oral health-related knowledge, belief, and attitudes influence the oral 

health and oral health behaviour of their children (Pine et al., 2000; Okada et al., 2001; Szatko 

et  al.,  2004;  Poutanen  et  al.,  2007a).  In  the  family,  especially  the  role  of  the  mother  has  

attracted attention in relation to a child’s oral health habits and status (Åstrøm, 1998; Okada et 

al, 2002; Mahejabeen et al, 2006). Mothers are regarded as very significant mediators in their 

children’s health actions (Honkala et al., 1983; Okada et al, 2001; Poutanen et al., 2007a). To 

find factors promoting the child’s oral health, more research on family characteristics and 

parent-child relations would be suggested (Christensen, 2004), especially in cultures similar 

to Iran’s in which mothers play a significant role in rearing their children.  

Among a range of suitable settings for targeting defined population groups, school has been 

the main setting for oral health promotion interventions (Watt, 2005). The school years 

represent a very influential time when lifelong beliefs and attitudes are developing (Kwan et 

al., 2005). Oral health-related intervention through the school can improve the child’s oral 

health and oral health behaviour. Globally, approximately 80% of children attend primary 

schools (WHO, 2003a); this means to almost all of the 6 to 11-year-old Iranian children, due 

to its compulsory education (MOE, 2007).  

Preadolescents and adolescents make up the largest demographic sector of the population of 

Iran, about one-third of the whole, making Iran one of the youngest countries in the world. 

The primary health care (PHC) system in Iran has been well organized during 30 years, 

however, it is more targeted on children under age 6 and pregnant mothers. Oral health care 

was integrated into the PHC system in 1995. A national oral health promotion programme for 

Iranian primary schoolchildren was initiated in 1998 (Samadzadeh et al., 2000). Despite a low 
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caries prevalence among 12-year-old children (DMFT = 1.86: MOHME, 2009), oral hygiene 

and tooth brushing behaviour are unsatisfactory.  

The present study aimed to determine factors related to oral health of children and evaluated a 

school-based health education programme in order to reach to the ultimate goal of promoting 

oral health among children. 
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2. LITERATURE REVIEW 

2.1. Oral health promotion 

2.1.1. The concepts of health- and oral health promotion 

Among a variety of definitions of health promotion, the WHO (1986) definition has been 

accepted as a useful description of contemporary practice: “Health promotion is the process of 

enabling individuals and communities to increase control over the determinants of health and 

thereby improve their health. Health promotion represents a mediating strategy between 

people and their environment, combining personal choice and social responsibility for health 

to create a healthier future.” Health promotion focuses on the determinants of health; socio-

economic and environmental factors, as well as the individual health-related behaviours (Daly 

et al., 2002). Indeed, a major emphasis in health promotion is “to make the healthy choices 

the easy choices” (Milio, 1986). 

By focusing on the role of social environments, social organisations, and public policies in 

promoting health, the new concept of what Kickbusch (2003) called “the third public health 

revolution” emerged. Nutbeam (1998a) provides a useful summary of this revolution: “the 

new public health is distinguished by its basis in a comprehensive understanding of the ways 

in which lifestyles and living conditions determine health status, and a recognition of the need 

to mobilize resources and make sound investments in policies, programmes and services 

which create, maintain and protect health by supporting healthy lifestyles and creating 

supportive environments for health.”  

Dental health education has traditionally concentrated on oral health through learning 

activities directed at promoting individual behaviour change, primarily through the acquisition 

of oral health knowledge (Watt et al., 2001). Dental health education is defined as “a planned 

package of information, learning activities, or experiences that are intended to promote dental 

health” (Overton Dickinson, 2005). Oral health literacy emphasizes the availability of skills to 

obtain, understand, and use information for appropriate oral health decisions (Horowitz & 

Kleinman, 2008). 

While dental health education was the dominant practice in the 1970s and 1980s, the 

discipline of oral health promotion has emerged in the 1990s based on the WHO definition 

(Watt et al., 2001). The principles of this new movement has been recognition of the 

importance of the social, political, and environmental determinants of oral health and the need 

to reduce oral health inequalities (Ashton & Seymour, 1990).  
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As for the major chronic diseases, socio-environmental factors are distal causes of oral 

diseases (Petersen, 2005b). Psycho-social, economic, political, and environmental factors are 

known to be social determinants of health (Marmot & Wilkinson, 1999; Newton & Bower, 

2005). Public health strategies therefore need to be directed at the underlying determinants, 

“the causes of the causes” (Rose, 1992; Sheiham, 2000; Watt, 2005). Contemporary oral 

health promotion seeks to promote oral health by improving both the ways people live as well 

as the conditions of living relevant to oral health (Schou & Locker, 1997).  

Health promotion can operate by five different approaches: preventive, behavioural change, 

educational, empowerment, and social change (Daly et al., 2002). The aim of the “preventive 

approach” is a reduction in disease levels, in which the health professional acts as the expert 

and the patients are passive recipients of preventive care. Fissure sealant is one example of 

this kind of oral health promotion. “Behaviour change” (such as health education advice by 

dentists) aims to encourage individuals to take responsibility for their health and adopt a 

healthier lifestyle. This approach is based upon the theory that the provision of information 

will change behaviour.  

The “educational approach” (such as school-based educational programmes) aims to provide 

individuals not only with knowledge but also with skills and attitudes to make informed 

choices about their health-related behaviour. In the “empowerment approach”, individuals 

learn to identify their own concerns and priorities, and to develop the confidence and skill to 

address these issues. The approach of “social change” addresses the importance of socio-

economic and environmental factors in determining health. It therefore aims at changing the 

physical, social, and economic environments to promote health and well-being. 

Implementation of water fluoridation is an example of this approach. A combination of 

approaches is, however, the best way to promote oral health (Daly et al., 2002). 

Population- vs. Risk-Based Approaches 

Rose (1992) described two basic types of preventive approach, the high-risk and the 

population approach. The high-risk approach aims to focus attention on individuals at high 

risk who have been identified through screening tests and offered preventive support (Watt, 

2005). This approach is very popular with many health professionals as it fits well with a 

clinical approach to prevention. This approach is criticized in terms of its underlying concept 

and long-term success (Rose, 1992; Batchelor & Sheiham, 2002). As it is not directed at the 

underlying determinants of disease; new high-risk individuals will constantly be emerging.  

In the population approach, public health measures are implemented to reduce the level of risk 

in the whole population, shifting the whole distribution to the left (Rose, 1992). This more 
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radical approach aims to address the underlying causes of disease across the whole 

population. Examples of the population approach in oral health include fluoridation of water 

supplies, dental education through the mass media, and restriction of sugar intake by 

regulation or by financial incentives.  

The targeted or directed population approach is another option that involves focusing action 

on higher risk groups or subpopulations. Rather than screening methods to identify the higher 

risk groups, epidemiological and/or socio-demographic data serve to define a particular 

subpopulation (Watt, 2005). This approach intends to reduce the disadvantages and to 

enhance the advantages of a population and a high-risk approach. In the prevention of oral 

diseases, the high-risk approach has been largely dominant. What is now increasingly 

acknowledged is that a combination of the high-risk and directed population approaches is the 

best option (Rose, 1992; Beaglehole & Bonita, 1998; Petersen, 2003; Watt, 2005). 

2.1.2. Health behavioural models 

An extensive range of models and theories have been proposed to explain human behaviour 

change. The guiding principles found in health behaviour models provide useful methods to 

promote individual behaviour and health (Hollister & Anema, 2004). The psychological 

models of behaviour change provide a framework for understanding the process of behaviour 

change and the influence of social circumstances of individuals upon their behaviour 

(Yevlahova & Satur, 2009). 

A first stage of psychological research on behaviour change started from the late 1920s. These 

behavioural-centred learning theories started with “classical conditioning” (Pavlov, 1927). 

This theory was applied in dental research for analyzing dental fear: originally neutral stimuli 

in a dental chair or the sound of a high-speed hand-piece might, through classical 

conditioning,  be  able  to  evoke  a  fear  reaction  in  a  young child,  because  of  their  association  

with the pain experienced during a dental procedure (Milgrom et al., 1985). “Operant 

conditioning” (Skinner, 1984) postulates that the probability of achieving a certain reaction 

increases if this reaction is positively reinforced: giving rewards to children when they brush 

their teeth will increase the frequency of this activity (Iwata & Becksforth, 1981). 

The second stage (1950s and 1960s) of behavioural change research focused on underlying 

cognitive information. The idea was that behaviour can be changed because of the person’s 

own information processing and thinking, so this phase can be described as one stage of 

general cognitive theories. Bandura’s theory (1965) on modelling and observational cognitive 

learning states that behaviour change can result from observational learning. An anxious child 
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who observes another child being cooperative during a dental examination might learn by 

modelling this behaviour (McMurray et al., 1985). 

The third stage of research is the stage of a specific social-cognitive approach to behaviour 

change. The Health Belief Model (Becker, 1974), Self-Efficacy (Bandura, 1977) and the 

Theory of Reasoned Action (Ajzen & Fishbein, 1980) are some of the main theories at this 

stage that have been used broadly in oral health research.  

The “Health Belief Model” proposes that when individuals consider changing their behaviour 

they engage in a cost/benefit analysis of the situation. This would include an assessment of 

their susceptibility to the health threat, the perceived severity of that threat, and the perceived 

value of changing the behaviour in question. In addition, a cue (such as advice from a dentist 

or a piece of information on television) is needed to initiate an alteration in behaviour. 

Applying this theory to an oral health condition such as early childhood caries, the primary 

caregiver should believe that the child is susceptible to dental caries, that primary teeth are 

important and dental caries is a serious threat to them, that dental caries can be prevented, and 

the caregiver must be willing to limit the child’s exposure to fermentable carbohydrates and 

must assist the child in practicing good oral hygiene (Hollister & Anema, 2004). Cross-

sectional studies have shown a strong association between Health Belief Model stages and 

good oral health (Nakazono et al., 1997; Pine et al., 2000). 

Perceptions of “Self-Efficacy” refer to the confidence of people in their ability to behave in 

certain ways. Better tooth brushing self-efficacy is related to a higher frequency of tooth 

brushing and less visible plaque (McCaul et al., 1985; Syrjälä et al., 1999). Confidence in 

one’s ability to prevent periodontal disease significantly predicts adherence to oral hygiene 

regimens (Tedesco et al., 1991). 

The “Theory of Reason Action” stresses the importance of attitudes and intentions in 

changing behaviour. In addition, one aspect of this theory is subjective norm that includes the 

role of other people in behaviour. A firmer intention to brush the teeth has been related to a 

higher reported frequency of tooth brushing (Tedesco et al., 1991; Syrjälä et al., 2002). 

Theories at the third stage are logically a consequence of the ideas discussed in the first stage 

as well as the second stage of the prior research. However, different health behaviour models 

emphasize different aspects of health behaviour and do not cover all aspects of this issue. 

Some theories (for example, the Health Belief Model) stress situational characteristics (such 

as socio-demographic characteristics) and do not consider psychological aspects, and others 

(the Self-Efficacy and the Theory of Reasoned Action) stress the significance of 
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psychological factors (such as cognition) and neglect to include situational characteristics 

(Inglehart & Tedesco, 1995a). 

Inglehart and Tedesco (1995a) therefore suggested the “New Century Model of Oral Health 

Promotion” based on earlier health behaviour models. This model explained that patients’ 

behaviour is formed by cognitive, affective, and behaviour factors interacting in a complex 

pattern with the time perspective and the patients’ situation. These authors argued that past 

behaviour is the best predictor of future behaviour. In addition, general health-related 

behaviour (such as diet and smoking) and dental health-connected behaviour (such as teeth 

grinding) should be considered as predictors of behaviour. A life-span approach to oral health 

promotion (time perspective) explains that oral health care practices must become a habitual 

part of a person’s life to be effective. Considering situational factors such as socio-economic 

factors or educational level is crucial in determining oral health behaviour. The model could 

in part explain levels of oral self-care among adults with diabetes and account for the better 

understanding of the complexity of health promotion (Karikoski et al., 2002). 

Different levels of behavioural change models 

Behavioural change interventions are targeted at three main tiers: the individual, 

interpersonal, and community level (Linden & Roberts, 2004). Factors influencing behaviour 

at the individual level include knowledge, attitudes, and belief systems. The Health Belief 

Model (Becker, 1974) and the Stages of Change Model (Prochaska et al., 1992) are examples 

of models at an individual level. At the interpersonal level, the individual is influenced by 

close relationships with family, friends, and colleagues. How the person interacts with his or 

her immediate environment so that the desired behavioural change is achieved is the focus of 

the Social Learning Theory (Bandura, 1986 & 1977). Community factors include norms or 

standards of behaviour that all individuals are expected to follow within that community. 

These norms include lifestyle behaviours as well as the threats posed by environmental 

factors.  The  two theories  that  target  these  factors  are  the  Diffusion  of  Innovations  (Rogers,  

1995) and the Theories of Organizational Change (Anson, 1994; Bridges & Mitchell, 2000; 

Bunker & Alban, 1997). 

No single theory or model is appropriate as a guide in designing health interventions. What is 

preferable is to combine various behavioural models under the umbrella of an intervention to 

achieve the greatest impact on the target population (Linden & Roberts, 2004; Adair & 

Ashcroft, 2007). Two well-developed models currently being used for theses purposes are 

Social Marketing (Andreasen, 1995) and the PRECEDE-PROCEED Model (Green et al., 

1980; Green & Kreuter, 1991). These models combine elements of the individual, 

interpersonal, and community levels. 
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The  PRECEDE-PROCEED  model  is  a  planning  model  that  provides  a  structure  for  the  

process of systematic development and evaluation of a behaviour-change intervention. The 

model was designed to provide a systematic approach to the planning, delivery, and 

evaluating of health promotion programmes. The core principle of this model is that 

behavioural  change  is  a  voluntary  activity.  As  such,  the  basic  tenet  of  the  model  is  to  lead  

individuals to play an active role in defining problems and goals and to develop and 

implement action plans (Linden & Roberts, 2004).  

The PRECEDE-PROCEED model is multi-dimensional, founded in the social/behavioural 

sciences, epidemiology, administration, and education. “PRECEDE (Predisposing, 

Reinforcing, and Enabling Constructs in Educational Diagnosis and Evaluation) outlines a 

diagnostic planning process to assist in the development of targeted and focused public health 

programmes.  PROCEED (Policy, Regulatory, and Organizational Constructs in Educational 

and Environmental Development) guides the implementation and evaluation of the 

programmes designed using PRECEDE” (Green et al., 1980; Green & Kreuter, 1991). The 

purpose of this model is to direct one’s initial attention to outcome and emphasizes that the 

influencing factors important to an outcome must be identified before the design of any 

intervention (Watson et al., 2001). During the PRECEDE phase, when the diagnostic process 

is performed, it is very important to identify and to rank the factors influencing outcomes. 

Each factor should be rated in terms of its importance to the health problem and in terms of its 

changeability. Afterwards, high priority for program planning can focus on more important 

and more changeable factors (PPM, 2010). 

The comprehensive nature of the PRECEDE-PROCEED model allows its application in a 

variety of settings such as school health education (PPM, 2010). Furthermore, the model is an 

organizing framework for application of multiple health behaviour theories, such as the Stages 

of Change Model, the Health Belief Model, the Social Learning Theory, and the Diffusion of 

Innovations (Glanz & Rimer, 1995). In oral health research, the model proved a “useful guide 

to characterize resources, barriers, and organizational factors, proved a feasible method for 

building upon existing local resources and addressing oral health concern in the community” 

(Watson et al., 2001; Karim, 2006, Dharamsi et al., 2009). This model was also useful for 

designing a standardized oral cancer curriculum (Cannick et al., 2007). The underlying 

PRECEDE-PROCEED structure has been a guide to policymakers and public health 

professionals to choose the most effective way to reach the US public (SCDHEC, 2008). 

2.1.3. School-based oral health promotion 

A range of settings can serve for oral health interventions to target defined population groups. 

For example, nurseries, youth centres, colleges, workplaces, places of worship, and 
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community centres may provide suitable settings in which to target defined population groups 

(Watt, 2005). However, schools have been the main setting for oral health intervention 

promotions among children (Towner, 1993; Watt, 2005), offering an environment for 

improving health, self-esteem, behaviours, and life skills (St Leger, 2001; WHO, 2003a). 

Globally,  as  approximately  a  mean  80% of  children  attend  primary  schools,  schools  remain  

“an important setting, offering an efficient and effective way to reach over 1 billion children 

worldwide and, through them, families and community members” (WHO, 1996a). School can 

be conducive to the development of a healthy lifestyle, with its existing structure and system 

in place; it provides an excellent opportunity for health promotion of children (WHO, 2003a; 

Moysés & Rodriques, 2006). School-based oral health promotion programmes can be 

efficient, effective, cost-effective, and beneficial to the entire community (WHO, 2003a).  

The Ottawa Charter for Health Promotion (WHO, 1986) outlined five health-promotion action 

areas: Build healthy public policy, Create supportive environments, Strengthen community 

action, Develop personal skills and Reorient health services. School is one of the best settings 

to  effectively  implement  these  actions  (WHO,  2003a).   The  school  years  are  an  extremely  

influential period, because lifelong oral health beliefs and attitudes, as well as healthy 

behaviours are developing (WHO, 2003a; Kwan et al., 2005). Moreover, the school years 

have the advantage of regularly reinforcing health messages. 

The idea of promoting health in schools commenced from the early 1990s (Beattie, 1996). For 

many years, school-based health promotion programmes were implemented as traditional 

health education through the school curriculum (Nutbeam, 1997; Moysés & Rodriques, 2006). 

The systematic reviews on oral health interventions concluded, however, that school-based 

educational programmes had no noticeable effect on caries increment and had only a small 

positive but temporary effect on plaque level, even when daily brushing at school was part of 

the programme (Sprod et al., 1996; Kay & Locker, 1998). Watt & Marinho (2005), in their 

review of the previous reviews, noting some limitations in the previous reviews, proposed that 

these results should be viewed with caution; however, they did confirm a short-term 

achievement in reduction in plaque and of gingival bleeding.   

In clinical research, the randomized controlled trial (RCT) has been advocated as the gold 

standard for assessing effectiveness. However, the relevance and applicability of the 

randomized controlled trial in the evaluation of health promotion has been questioned and 

challenged (RED, 1996; Speller et al., 1997). In fact, in community settings, designing a study 

such as a RCT causes difficulties (Watt & Marinho, 2005) and is not feasible and applicable 

method.  A recent  WHO report  (1998a)  has  stated:  “The  use  of  randomized  control  trials  to  

evaluate health promotion initiatives is, in most cases, inappropriate, misleading and 
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unnecessarily expensive.” Therefore a range of evaluation methods to assess the impact and 

effect of health promotion interventions are required (Nutbeam, 1998b; WHO, 1998a). Both 

quantitative and qualitative methods are required to fully evaluate the range of outcomes 

relevant to oral health promotion actions (Watt et al., 2001). 

In any case, the reason that many oral health education programmes have appeared to fail to 

improve children’s oral health behaviour is in part due to the lack of adequate dental 

educational materials. To enhance knowledge of the audience requires adequate attention to 

research preceding the development of appropriate, acceptable and efficacious dental health-

education materials (Kay & Baba, 1991). Educational materials which present attractive and 

relevant subjects to each age-group could stimulate better oral health behaviour (Redmond et 

al., 2001). 

To find strategies for youth health promotion for different countries, including education, 

public policies, laws, and regulations, is important to enhance the capacity of young people to 

make healthy lifestyle choices (Nutbeam, 1997). Besides many similarities between the 

countries, each country based on its regulations, finance, culture, and so forth should find 

suitable ways to promote health.  

School-based oral health programmes in different countries 

The effect of a 6-year oral health education programme was evaluated in primary school in 

Belgium (Vanobbergen et al., 2004). This programme consisted of annual one-hour 

instruction for children and teachers. The authors found that the programme did not result in a 

significant reduction in the caries prevalence measured; however, it has been effective in 

improving (some) of the children’s reported oral health behaviour.  

Among 10-year-old children in England, the effectiveness of a dental health education 

programme was tested (Worthington et al., 2001). This programme comprised four one-hour 

lessons by a dental nurse at school, and home work involving parents was an integral part. 

The control group had no intervention. After 7 months, the children on the programme had 

significantly lower mean plaque scores and greater knowledge than did the control children. 

Redmond and colleagues (1999), among 12-year-old English children investigated a school-

based dental health education programme involving three lessons and discussions in each 6-

month period by a dental nurse. Parental support was also requested. This intervention 

programme resulted in an improvement in knowledge of dental disease and in reported oral 

hygiene, as well as an increase in the reported duration of brushing. 



22

Among Irish school children aged 7 to 12, an oral health programme was developed by means 

of a television campaign, run over a 6-week period, with video clips promoting key oral 

health messages (Friel et al., 2002). Concurrently, an oral health education programme was 

delivered to the children by a dental nurse. Positive changes occurred in the dental health 

knowledge and behaviour of these children after the dental nurse’s intervention. More 

improvements were seen amongst those who reported having seen the TV programme, but the 

campaign itself had little apparent impact on the children. These results confirm that mass 

media campaigns can supplement the activities of health professionals to provide knowledge 

and effect behavioural change.  

A similar type of population strategy in oral hygiene instruction has been implemented in the 

Nordic countries (Burt, 1998). Based on this strategy, a comprehensive programme of oral 

health care for children under 17 began from 1972 in Finland (Honkala et al., 1991). One of 

its main points was arranging oral health education for school classes by the oral public health 

care system. A positive trend in oral health behaviour could partly be explained by this 

national oral  health promotion programme. Along with a sharp decline in caries,  a high-risk 

strategy recommends to give oral health instructions to the group of adolescents with 

unfavourable oral health behaviour, which seems to have taken place in Finland (Honkala et 

al., 2002). 

Oral health counselling in changing children’s oral hygiene habits was evaluated among 

Finnish 11- to 13-year-olds (Kasila et al., 2006). A dental hygienist giving normative advice 

was the most common counselling strategy; however, the dental hygienist-centred discussion 

by one-side delivery of information is insufficient behaviour-change. 

In Tanzania, weekly supervised tooth brushing and monthly lessons on aspects of oral health 

during one school year in grade 4, carried out by their teachers did not result in significant 

reduction in plaque score, gingival bleeding, or DMFT value (van Palenstein Helderman et 

al., 1997). In Zimbabwe, a one-time training of teachers in aspects of oral health was 

ineffective in lowering plaque levels among grade 2 and grade 4 children over a period of 3.5 

years (Frencken et al., 2001). Authors declared that considering the low caries increment 

observed over the study period, the effect of the oral health programme on caries levels in the 

study group was inconclusive.  

Chinese first-grade school children after a 6-year period of a school-based oral health 

promotion program showed improved attitudes to dental care and oral health behaviour (Tai et 

al., 2001). Their oral health status in regards to both dental and gingival status also improved. 

The programme consisted of a one-hour oral health education instruction for children, their 
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parents, and teachers once each year, as well as yearly dental examinations at school and 

referrals to a dental clinic. In Indonesia, a weekly supervised tooth-brushing and a monthly 

oral health-education programme by teachers among children in second grade (Hartono et al., 

2002) showed, after 1.5 years, a moderate positive effect on oral health knowledge, on plaque 

level, and on the effectiveness of tooth brushing. The caries experience did not, however, 

differ among experimental and control schools.  

In Canada, the effectiveness was evaluated of two methods of dental health education for 

improving oral hygiene knowledge among high-risk grade-one students (Hawkins et al., 

2000). Most of these children were of a low socio-economic class and with an immigrant 

history. Students received a classroom-based dental health education lesson with and without 

two small-group sessions run by a dental health educator. After the intervention, both groups 

displayed improved oral hygiene knowledge, but the classroom plus small-group sessions 

method was more effective than was the single class-room lesson. A multi-week oral health 

education among 6- to 15-year-olds in Chicago enhanced children’s oral health knowledge 

and reduced their plaque and gingival bleeding scores over a 4-week period (Biesbrock et al., 

2004). Among Brazilian 13-year-old school children, the effect upon dental health knowledge 

and behaviour of a comprehensive and a less comprehensive preventive programme was 

compared in a 3-year follow-up study (Buischi et al., 1994). Children in both groups received 

oral hygiene training, while children in the comprehensive programme had more presentations 

and group sessions on oral health, and their parents and teachers received an oral presentation. 

Both groups showed more correct knowledge and better reported behaviour than did controls 

who had any of the other programmes; however, significant differences in knowledge as well 

as in reported behaviour were observable among children in the comprehensive group.  

In Iran, a national oral health promotion programme for schoolchildren aged 6 to 12 years was 

initiated by the Department of Oral Health,  Ministry of Health,  in 1997 (Samadzadeh et  al.,  

2000). This programme has included weekly use of 0.2% sodium fluoride mouth rinse 

supervised by health counsellors and volunteer teachers at school. In addition, by referral of 

the children to a health centre, low-cost facilities for basic curative and preventive treatments 

have been provided in this national programme. Annual oral health education has also been 

performed by health counsellors for the children. Caries experience among 12 year olds 

remained at the same level after six years (MOHME, 2000, 2009). While, sugar consumption 

increased during the last decades (Ghassemi et al., 2002). 

Health Promoting Schools 

The concept of the Health Promoting School (HPS) (WHO, 1996b) has been developed to 

address school health in a more comprehensive way. The HPS is defined as a school that 
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constantly strengthens its capacity as a healthy setting in which to live, to learn, and to work 

(WHO, 1998b). The elements of the curriculum, the environment, health services, the 

community relationship, and school policies should be considered in establishing an HPS 

(WHO, 1996b). An HPS provides opportunities to reduce inequality among children, as well 

as among the population as a whole (Kwan et al., 2005; Moysés & Rodriques, 2006). School 

can provide an important network and channel to the local community. Health promotion 

activities can be targeted at the home and throughout the community by school personnel. 

Similarly, through the pupils, health promotion messages can be passed on to other members 

of the family. This school-home-community interaction is an important aspect of an HPS 

(Booth & Samdal, 1997).  

Evidence-based evaluation of the impact of the HPS approach is limited but promising 

(Lister-Sharp et al., 1999). Fully supported healthy schools result in health gains for the 

children and staff of the schools (Moon et al., 1999). The oral health of 12-year-old children 

in deprived areas in Brazil was compared in supportive and non-supportive schools (Moysés 

et al., 2003). Results showed that schools with the highest level of implementation of health-

promoting policies had higher percentages of caries-free children and fewer children with 

dental trauma. A 3-year follow-up study among Chinese school children in grade one was 

performed by means of daily oral hygiene instruction and supervised tooth brushing by 

teachers, as well as oral health education for mothers. The program had positive effects on 

gingival bleeding score and the reported oral health behaviour of children. However, the 

program  demonstrated  no  positive  effect  on  dental  caries  incidence  rate  (Petersen  et  al.,  

2004). The HPSs have positively impacted health-related attitudes and behaviours among 

children in the UK (Gill et al., 2009). 

The HPSs, however, face many challenges in the promotion of health and oral health (Kwan 

et al., 2005). Sustainable funding, resources, and trained personnel are lacking (MacGregor, 

1999). All components of an HPS may not be encompassed in all of these schools (Denman et 

al., 2002); “to create a coherent, complementary, and integrated approach” is particularly 

challenging. “Without supportive policies, infrastructure, budget, and commitment from 

various government departments”, the obstacles may remain insurmountable (Kwan et al., 

2005).

Implementation of a combined oral health prevention programme comprising oral health 

education and other prevention programmes such as milk fluoridation in England (Riley et al., 

2005), fissure sealant and scaling in Cape Town, South Africa (Lalloo & Solanki, 1994), use 

of different forms of fluorides, fissure sealing, and professional plaque control in Denmark 

(Petersen  &  Torres,  1999),  and  use  of  fluoride,  fissure  sealant,  and  restorative  treatment  of  
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dental caries in Kuwait (Vigild et al., 1999a) show high effectiveness of such programmes in 

reducing the prevalence of dental caries. However, evaluation of human and financial 

resources  is  required  to  assess  the  overall  cost-effectiveness  of  these  kinds  of  programmes  

(Lalloo & Solanki, 1994).  

Due to scarce resources in the health-care sector, selecting the best preventive approach 

necessitating the fewest resources is vital (Oscarson et al., 2003). Especially in countries with 

a developing oral health care system, a suitable educational programme must go without 

costly professional input (Watt & Marinho, 2005). On the other hand, in Finland, intensifying 

prevention (counselling, F-varnish applications, F-lozenges, sealants, and chlorhexidine) has 

produced no additional benefit among low-risk children compared to basic prevention 

(counselling, one F-varnish application/year) (Hausen et al., 2000).  

Promotion of oral health in schools, aiming at developing healthy lifestyles and self-care 

practices in children and young people is one of the most recent policies and strategies 

recommended by the World Health Assembly: “An integrated approach that combines school 

health policy, skill-based health education, a health-supportive school environment, and 

school  health  services  can  tackle  major  common  risk  factors  and  contribute  to  effective  

control of oral disease.” (Petersen, 2008) 

2.1.4. Family context for oral health promotion among children 

The family plays a crucial role in children’s general health and oral health. “The family is 

clearly a complex site for the reception, transmission and communication of health 

information.” (Holland et al., 1996). Health behaviours are woven into the daily life of family 

members during establishment of sustainable routines (Christensen, 2004). The influence of 

parents on their children’s oral health is central (Mattila et al., 2005a). The family is a key 

social organization in society with its primary mission to undertake the appropriate 

development of child and parent health (Åstrøm, 1998; Pine et al., 2000). This emphasizes the 

importance of primary socialization (Blinkhorn, 1978) and the transmission of health 

knowledge and behaviour, especially from mother to child, and suggests the special 

responsibility of mothers to provide health care and support for their children (Okada et al., 

2002; Mahejabeen et al., 2006).  

The family is considered a powerful social environment to promote physical and emotional 

well-being, to prevent and control diseases, to influence concepts about health and health 

behaviours (Moysés & Rodriques, 2006). Beliefs about oral health, oral hygiene habits, a 

healthy diet, appreciating dental care are examples of practices forged within the family 
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(Inglehart & Tedesco, 1995b). Health beliefs seem to develop during preadolescence, which 

means that the family is a significant source of those beliefs.  

Christensen (2004) proposed a theoretical framework of the “health-promoting family”. In 

this model, “family can ideally be seen as an ecocultural milieu that works to promote 

children’s health, well-being and development, and reduces children’s risk behaviour”. She 

suggests  that  the  family  can  also  be  seen  as  support  for  the  development  of  the  child  as  a  

“health-promoting actor”. “Parents retain a central role in providing care and support, and in 

strengthening and monitoring children/young people in their growing up. However, the 

interactive and pluralistic character of health means that children have in a larger measure 

than before to create meaning for themselves and to develop their own positive health 

practices. In this process, parents are seen as very important mediators in children’s health 

actions rather than being seen as having the main direct influence upon them.” 

The way families support or promote health among children is influenced by the family 

structure and family support functions (Pratt, 1991). “A family structure is typically defined 

by who the family members are and by their relationship to each other, for example in terms 

of marriage and parenthood” (Cheal, 2002). The family structure is considered as 

organizations and abilities that allow families to offer support to healthy practices. Family 

cohesiveness and structure, such as good and long lasting relationships, and frequent and 

regular contacts among members, are considered important for children’s well-being and 

health behaviour (Wadsworth, 1999; Moysés & Rodriques, 2006; Park, 2007). Distressed 

families have been shown to be associated with poor child oral health (Wandera et al., 2009). 

Family functions offer “a way of looking at the activities that families do together in order to 

meet their needs within a context of assumed mutual responsibility” (Cheal, 2002). Family 

functions are the dynamics or mechanisms that in a family provide support for the health 

practices of its members (Pratt, 1991). This includes links between family and external groups 

and resources to support activities of its members, the support of information offered by the 

family, the model copied from parents and the ability to inculcate social norms, values, and 

culture by the process of socialization (Moysés & Rodriques, 2006). The establishment of 

public policies centred on support to the family will be an important strategy for the health 

promotion of children (Moysés & Rodriques, 2006). Targeting families for intervention to 

promote and establish favourable oral health behaviours can be a very effective preventive 

strategy (Pine et al., 2000). 
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2.2. Epidemiological view 

2.2.1. Oral health status 

2.2.1.1. The concepts of health and oral health 

Health has been defined as the absence of disease, and disease as a divergence from normality 

(Boorse, 1977). In a holistic view in which the whole person is taken into account, the World 

Health Organisation has defined health as: “a state of complete physical, mental and social 

well-being and not merely the absence of disease or infirmity” (WHO, 1946). This definition, 

though, has been criticized as being an unrealistic and unachievable state, but it identifies the 

fact that health has dimensions other than the physical. Ewles & Simnett (1999) have outlined 

six dimensions for health: physical, mental, emotional, social, spiritual, and societal. The 

importance of each is likely to vary at different periods of life. 

Oral health is described as “The optimal state of the mouth and normal functioning of the 

organs of the mouth without evidence of disease” (NIH, 2009). This characterizes oral health 

as the absence of disease. Yewe-Dyer (1993), in a broader description of oral health, defined 

it  this way: “Oral health is  a state of the mouth where disease is  contained, future disease is  

inhibited, the occlusion is sufficient to masticate food and the teeth are of socially acceptable 

appearance”. A more appropriate definition, in the holistic approach, would be “A 

comfortable and functional dentition that allows individuals to continue their social role” 

(Dolan, 1993). The broader concept of oral health-related quality of life defines oral health 

not only as an absence of disease but also includes functional aspects and social and 

psychological well-being (Locker, 1988). A recent WHO definition of oral health (WHO, 

2003a) summarises the holistic concept of oral health: “Oral health enables an individual to 

speak, eat and socialise without active disease, discomfort or embarrassment. Oral health is 

fundamental to general health and well being, significantly impacting on quality of life. It can 

affect general health conditions”. 

2.2.1.2. Dental caries and periodontal diseases 

Dental caries and periodontal diseases are the most common oral pathologies. Dental caries is 

one of the most prevalent chronic diseases of people worldwide and throughout their lifetimes 

(Selwitz et  al.,  2007).  It  is  also one of the most common chronic childhood diseases with,  a 

substantial proportion of children affected (WHO, 2001a) and it is an important cause of 

disability in many countries (WHO, 2002). Similar to dental caries, gum disease affects 

children worldwide, and in many countries it is one of the most common diseases (WHO, 

2003a). Childhood oral diseases can lead to irreversible damage, pain, disfigurement, more 

serious general health problems, lost school time, low self-esteem, and poor quality of life. 
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Poor oral health affects the growth, development, and well being of children and has a 

significant impact on later life (Acs et al., 1992; Davies, 1998). 

Oral diseases are the world’s fourth most expensive disease to treat (Petersen, 2008). Dental 

services constitute about 5% to 10% of the total health expenditure in industrial countries 

each year (AIHW, 1998; Sheiham, 2001). This poses a problem for many emerging 

economies;  the  expenditure  of  providing  traditional  operative  dental  care  could  exhaust  the  

whole country’s health budget, a budget that is already fully stretched or even does not exist 

(Yee & Sheiham, 2002; WHO, 2003a). Meanwhile, treatment approaches alone will never 

eradicate oral diseases (Watt, 2005), and the oral health of a population can not be improved 

merely by applying the restorative approach (Anusavice, 2005). Social and educational costs 

are also significant, for example, more than 50 million hours are annually lost from school 

due to children’s oral diseases (Gift et al., 1992). 

Dental caries is the result of mineral loss of dental hard tissues attributable to the activity of 

biofilm  on  the  tooth  surface.  As  a  multi-factor  disease,  the  extent  and  rate  of  dental  caries  

depend on physical and biological risk factors, including inadequate salivary flow and 

composition, high numbers of cariogenic bacteria, insufficient fluoride exposure, and genetic 

factors (Fejerskov & Kidd, 2003). Dental caries is, moreover, related to one’s behaviour and 

lifestyle. These behavioural factors include poor oral hygiene and frequent consumption of 

refined carbohydrates (Touger-Decker & van Loveren, 2003; Moynihan & Petersen, 2004). 

Improved oral hygiene and daily use of fluoride toothpaste have been confirmed to arrest 

active enamel lesions (Löe, 2000; Davies et al., 2003). Other factors related to caries risk 

included social status, level of education, poverty, and deprivation (Ramos-Gomez et al., 

2002; Krol, 2003; Curzon & Preston, 2004; Petersen, 2005b). 

The periodontal diseases are highly prevalent and can affect up to 90% of the worldwide 

population (Pihlstrom et al., 2005). The mildest form of periodontal disease is gingivitis, 

which result from accumulation of dental plaque on the tooth adjacent to the gingiva (Moore 

& Moore, 1994). In addition to pathogenic micro-organisms in dental plaque, genetic and 

behavioural factors, especially smoking, are contributory causes of periodontal diseases 

(Michalowicz et al., 2000; Johnson & Slach, 2001).  The signs of gingivitis are 

distinguishable among most children and adolescents worldwide (Petersen & Ogawa, 2005). 

According to WHO data (2001a), 50 to 100% of 12-year-olds show signs of gingivitis. 

Gingivitis could well be seen as a behavioural disease; it is reversible by simple and effective 

oral  hygiene  (Pihlstrom et  al.,  2005).  The  effective  removal  of  dental  plaque  is  essential  to  

dental and periodontal health throughout life (Löe, 2000). Dental self-care practices in 

childhood are associated with periodontal diseases in adulthood (Lissau et al., 1990). 
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2.2.1.3. Global prevalence of dental caries 

In economically developed countries, the caries decline has levelled off in the last three 

decades; simultaneously this trend has resulted in a polarization of caries prevalence in these 

countries (Vehkalahti et al., 1997; Vanobbergen et al, 2001a; Whelton, 2004). However, 

improvements have now halted in younger age groups (Moynihan & Petersen, 2004). In some 

countries with emerging economies, increasing levels of dental caries among children are 

evident, especially for those countries with no preventive oral care programmes (Ismail et al., 

1997; Sckiguchi & Machida, 1999; WHO, 2000). In those countries where fluoride is 

unavailable, and populations have more opportunity to consume free sugars and other 

fermentable carbohydrates, the prevalence of decay has been increasing (Moynihan & 

Petersen, 2004). Globally, the greatest burden of oral diseases lies on disadvantaged and poor 

populations (Petersen, 2008). In most low- and middle-income countries, the general 

population does not benefit from systematic oral health care, and no preventive programmes 

exist (The Lancet, 2009).  

A decline in dental caries has also been apparent in Middle Eastern countries; but in some of 

these countries dental caries is on the rise (WHO, 2009). Caries levels in Iranian adolescents 

compared to most of the neighbouring countries are rather low (WHO, 1999; Al-Mutawa et 

al., 2006; Meyer-Lueckel et al., 2007), with a clear decline during recent decades (Pakshir, 

2004). The most recent national study among Iranian 12-year-old children has shown a mean 

DMFT of 1.9, and 40% of the children were caries-free (Table 2.1). 

Table 2.1. Mean DMFT among Iranian 12-year-old children studied during the last 50 
years 

Authors, 
publication year 

Survey time Mean DMFT Caries-free 
children (%) 

Location 

Leous, 1990 A review 
study from 

1959 to 1989 

1.8 to 4.0 No report Review from 12 
surveys 

Jaber Ansari, 1998 1990-1992 2.4 31 National 
Samadzadeh et al., 
2001

1995 2.0 17 National 

MOHME, 2000; 
Pakshir, 2004 

1998-1999 1.5 48 National 

Momeni et al., 2006 1999 0.8 64 Tehran, Isfahan 
Daneshkazemi & 
Davari, 2005 

2001 1.8 29 Yazd, Hadi Shahr 

Meyer-Lueckel  
et al., 2007 

2003 1.1 52 Tehran, Semnan, 
Dibaj 

MOHME, 2009 2004 1.9 40 National 
Surveys in the table arranged according to survey time.  
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2.2.2. Oral health behaviour and self-care 

2.2.2.1. The concept of oral self-care (OSC) 

Health behaviour has been defined as human activities protecting, promoting, or maintaining 

the health of the individual (Glanz et al., 2002). Regular learned measures by which people 

try to maintain oral health or prevent oral diseases are considered to be oral health behaviours 

(Honkala et al., 1981), including oral hygiene, dietary habits, use of fluoride toothpaste, and 

use of dental services. These behaviours may be divided into self-care behaviours (oral 

hygiene, dietary habits, use of fluoride toothpaste) and dental service utilization (Honkala et 

al., 1981). Petersen and colleagues (2008) declared that health behaviours comprise health-

risk behaviour (such as smoking, alcohol use, and consumption of sugary foods/drinks); 

health-promoting behaviour (oral hygiene practices, healthy dietary habits, and general 

hygiene practices); and help-seeking behaviour (visit to physician or dentist). Åstrøm and 

Rise (2001) confirmed the two dimensions of oral health behaviours as health-enhancing and 

health-detrimental behaviours. Åstrøm (2009) suggested later three dimensions for oral health 

behaviour reflecting sugar intake, drug use (smoking and alcohol) and oral health-enhancing 

behaviour (use of dental floss and annual dental attendance).  

Tooth brushing behaviour, use of fluoride toothpaste and sugary snacking are accepted as oral 

self-care behaviours. First regarding tooth brushing, effective removal of dental plaque is 

essential to dental and periodontal health (Lewis & Ismail, 1994; Löe, 2000). Thus brushing, 

as a mechanical measure for removing dental plaque, is the most appropriate and effective 

oral hygiene habit (Honkala, 1993; Löe, 2000; Vehkalahti & Widström, 2004). No technique 

of tooth-brushing has been revealed as obviously better than others: the brushing strokes 

should be repeated on all accessible tooth surfaces. Using adequate time and care, it is 

possible to obtain a rational degree of cleanliness (Löe, 2000). In determining efficacy of 

plaque removal, the individual’s dexterity and thoroughness are more critical than technique 

or design (Mandel, 1993). Frequency of tooth-brushing is the most important factor, and then 

adequate technique and duration of brushing (Honkala, 1984; Kuusela et al., 1997a). Twice-

daily tooth brushing has been the commonly accepted recommendation for prevention of oral 

diseases (Brothwell et al., 1998; Löe, 2000; Sheiham, 2001). 

Fluoride has contributed largely to caries reduction, as it alters the resistance of the teeth to 

demineralization as well as the speed of remineralization of the enamel surface following a 

plaque acid challenge. Without any dietary modifications, topical fluoride in either toothpaste, 

mouth rinses or varnishes can reduce caries in children by between 20 and 40% (Moynihan & 

Petersen, 2004). Systematic reviews based on the controlled trials have shown the clear 

effectiveness of topical fluoride against dental caries (Marinho, 2009). Twetman and 
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colleagues (2003), based on their systematic review of the caries-preventive effect of fluoride 

toothpaste, reinforced the importance of daily tooth brushing with fluoride toothpaste for 

preventing dental caries. For prevention of caries, tooth brushing is not so important in itself; 

it is the regular delivery of fluoride from toothpaste that provides the major anti-caries effect 

(Sheiham & Bönecker, 2006). There exists good evidence, therefore, to recommend twice-

daily tooth brushing with fluoride toothpaste (Brothwell et al., 1998; Davies et al., 2003). The 

effect of fluoride toothpaste has increased with higher levels of dental caries experience, 

higher fluoride concentration, higher frequency of use, and supervised tooth brushing 

(Marinho et al., 2003). Other topical fluorides (mouthrinses, gels, or varnishes) have a small 

additive effect to fluoride toothpaste used alone in caries reduction (Marinho et al., 2004). 

Sugars are undoubtedly the most important dietary factor in the aetiology of dental caries 

(Rugg-Gunn, 1993; Moynihan & Petersen, 2004). In experimental gingivitis, frequent sugar 

intake resulted also in increased gingival inflammation (Sidi & Ashley, 1984). Sugar intake 

and levels of dental caries can be compared at country level; an association between levels of 

caries and per capita sugar availability has emerged (Sreebny, 1982; Ruxton et al., 1999). 

Both the frequency and total intake of sugars are related to dental caries (Moynihan & 

Petersen, 2004). Several reviews show that the current levels above 60 g/person/day for 

teenagers and adults lead to an increased rate of caries (Sheiham, 2001; Moynihan & 

Petersen, 2004; Moynihan, 2005). For pre-school and young children, intake should be about 

30 g/person/day (Sheiham, 2001). A longitudinal ecological study among 5- and 12-year-olds 

in  the  UK for  over  50  years  showed a  strong  positive  correlation  between dmft/DMFT and 

sucrose availability (Downer, 1999). Reduction in sugar availability from 50 to 12 

kg/person/year due to United Nations sanctions on Iraq in 1990 was related to a marked caries 

reduction in Iraqi children over a 5-year period (Jamel et al., 2004). The WHO (2003b) has 

recommended that free sugars should contribute no more than 10% to energy intake (which 

equates to <15-20 kg/year). Moreover, the frequency of consumption of foods containing free 

sugars should be limited to a maximum of four times a day. 

Exposure to fluoride coupled with reduction in the sugar intake has been shown to have an 

additive effect on caries reduction. In the presence of adequate exposure to fluoride, 

consumption of sugars remains a moderate risk factor for caries in most people (Burt & Pai, 

2001). Widespread exposure to fluoride moves the S-shape dose-response curve for sugar and 

caries (Newbrun, 1982) to the right and raises the safe level of sugar intake (Sheiham, 1991a).   

2.2.2.2. Global view of oral health behaviour 

The trend towards more frequent performance of dental hygiene practices has been 

continuous (Addy et al., 1990; Murtomaa & Metsäniitty, 1994; Kuusela et al., 1997b; Taani, 
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2001; Hugoson et al., 2005), however, tooth brushing behaviour among children in many 

countries is still unsatisfactory (WHO, 2003a). A cross-national study (Currie et al., 2000) in 

the European countries and USA reported that children in Sweden, Denmark, and Switzerland 

are  most  likely  to  brush  their  teeth  more  than  once  a  day,  with  overall  levels  over  80%.  In  

contrast, less than half of children brush their teeth more than once a day in Lithuania, 

Finland, Belgium (Flemish) and Greece. Maes and colleagues (2006) in their recent survey 

among 32 countries reported more or less similar results. 

Adolescents in Africa brushing their teeth twice a day comprise from 28 to 46% (Petersen & 

Mzee, 1998; Petersen et al., 2002). African-Americans have been less likely than whites to 

brush their teeth (Ronis et al., 1998). However, differing finding was found by Oliveira et al. 

(2000). In China, 22 to 44% of adolescents reported brushing their teeth on a twice-daily basis 

(Petersen & Zhou, 1998; Zhu et al., 2003). In Thailand, 76% of 12-year-olds brushed their 

teeth twice daily (Petersen et al., 2001).   

In the Middle East, twice-daily tooth brushing behaviour has been reported for 30-70% of 

adolescents (Al-Tamimi & Petersen, 1998; Vigild et al., 1999b; Rajab et al., 2002; Farsi et al., 

2004; Al-Omiri et al., 2006). Most research on the oral health behaviour of Iranian children 

has not been at the national level and is not available internationally. In a nationwide survey, 

13 to 99.7% of 9-year-old children in different provinces reported to brush their teeth at least 

once daily (MOHME, 2000). In the same study, 49% of 12-year-olds in the whole country 

reported brushing their teeth at least once daily, with higher percentages among the girls (60% 

vs. 40%).  

Between countries, consumption of sweets and soft drinks also varies. Daily sugary snacking 

among 11-year-olds in Nordic countries was clearly less frequent than among their 

counterparts for example in Wales and Scotland (Honkala et al., 1990; Hausen et al., 2000). In 

the Middle East, consumption of sugary foods and drinks is very high (Vigild et al, 1999b; 

Sayegh et al., 2005) and is more frequently among boys (Ahmed et al., 2007). Ismail and 

colleagues (1997) in their review on the trends of sugar consumption in emerging economies 

confirmed that sugar use was increasing in China, India, and South Asia. In South and Central 

America, sugar use was either equivalent to or higher than that in most developed economies. 

In the Middle East, average sugar use was higher than that of other emerging economies. 

However, it was either lower than or equivalent to the levels reported by developed 

economies. Many central African countries consumed less than 15 kg of sugar/person/year. 

Ismail and colleagues (1997), however, pointed out that while average sugar consumption in 

developed economies is higher than safe levels and where prevention programmes are in 

place, sugar consumption is not associated with high or increasing caries prevalence. In 
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emerging  economies,  where  sugar  consumption  is  higher  than  safe  levels,  and  there  are  no  

well-organised preventive programmes, caries prevalence is already high or is increasing. 

In Iran, consumption of sugar showed increase during the last decades (Ghassemi et al., 

2002). This is mostly due to subsidization on food, put in place during the Iraq’s attack to Iran 

to secure minimum and equitable food supplies. The subsidies have been continued after war 

for some foods such as sugar. Increasing growth of urban population and cheap and easy 

availability of refined sugar could also be other reasons. An increasing in consumption of 

sugar was seen among urban families from 41 g/person/day in 1985 to 50 g/person/day in 

1995 and among rural families from 40 to 60 g/person/day.  

2.3. Determinants of oral health and oral health behaviour  

Health and health behaviours are involved with social, economic, and environmental 

conditions (Graham, 1999; Sheiham & Watt, 2000). A complex range of factors, including 

individual and lifestyle factors, social and community support, and general socio-economic, 

cultural, and environmental conditions determine the health status of individuals and 

populations (Dahlgren & Whitehead, 1992; Dahlgren, 1995). These factors are distal causes 

of oral diseases (Petersen, 2005b) and are known as social determinants of health (Newton & 

Bower, 2005). 

Understanding the factors influencing health – the determinants of health – is critical for 

health professionals to deliver effective treatment and prevention of diseases (Daly et al., 

2002). Sustainable improvements in the health of the population and a reduction in health 

inequalities will never be achieved below the underlying causes of disease have been 

addressed (Watt, 2005). Focusing solely on changing lifestyle is ineffective, is very costly 

(Syme, 1996), and may widen health inequalities (Schou & Wight, 1994; Sanders et al., 

2006). Concentration on individual health-related behaviour is an oversimplification and an 

evasion of responsibility (Sheiham & Watt, 2000). This criticism of the emphasis on 

individual behaviour change is particularly relevant to oral health policies (Terris, 1980).  

Understanding the social determinants of health allows for an integrated approach to prevent a 

range of conditions; the common risk factor approach (CRFA) (Sheiham & Watt, 2000; 

WHO, 2000; Sanders et al., 2005). The CRFA tries to improve health by reducing risks and 

promoting individuals’ health and empowerment by creating supportive environments and 

facilitating behaviour change. The major risk factors for chronic diseases such as diet, 

smoking, and hygiene are also the risk factors for dental caries and periodontal diseases 

(Reibel, 2003; Moynihan & Petersen, 2004). Promoting health by controlling a small number 
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of  risk  factors  may  have  a  major  impact  on  a  large  number  of  diseases  at  lower  cost,  with  

greater efficiency and effectiveness than for disease specific approaches (Grabauskas, 1987; 

WHO, 2000; Petersen, 2003). The CRFA focuses on improving health conditions for the 

whole population, as well as for high-risk groups, by reducing social inequities (Sheiham & 

Watt, 2000).  

As a consequence of the CRFA, oral health population-based data can serve as an indicator of 

general health status and as a marker for health inequalities (Watt, 2006). Many studies have 

highlighted the relationship between oral health behaviour and general health behaviour; 

therefore, performing preventive oral health behaviour helps toward better general health 

behaviours and reduction in risk behaviours (Payne & Locker, 1996; Tada & Matsukubo, 

2003; Petersen et al., 2008). Among children and adolescents, the CRFA implemented 

through a population or a direct population approach is preferable for prevention of dental 

caries and periodontal diseases, because the majority of preventable causative factors for these 

diseases  are  environmental  (such  as  tobacco  and  food  policy)  and  interpersonal  (such  as  

family influence on self-care behaviour) (Sheiham & Watt, 2000; Kallio, 2001).  

Biological and behavioural factors determine each individual’s oral health. These factors are 

related to the social support offered by family, friends, and community (Dahlgren & 

Whitehead, 1992). Social support is created in the environment where children live - their 

home and school - and becomes essential for building their health (Moysés & Rodrigues, 

2006). Parents are the most important resources for the social support of their children 

(Åstrøm & Jakobsen, 1996). To better understanding the different determinants of children’s 

oral health, these could be categorised as child- and parent-related determinants of oral health 

and behaviour (Wickrama et al., 1999; Poutanen et al., 2007b). 

2.3.1. Determinants of oral health  

2.3.1.1. Child-related determinants of oral health 

Several studies have shown a relationship between oral health status and oral health behaviour 

of children. Tooth brushing less than twice a day or frequent sugary snacking or both, are 

important predictors for developing children’s caries lesion (Fabien et al., 1996; Flink et al., 

1999; Vanobbergen et al. 2001a; Rajab et al., 2002; Almeida et al., 2003; David et al., 2005; 

Levine et al., 2007). Among young children, frequency of tooth brushing and dental caries are 

negatively associated, and frequency of sugar consumption and dental caries positively 

associated (Gibson & Williams, 1999). Cariogenic snacking and tooth brushing less than 

twice a day have been indicators of dental caries experience among children (Kalsbeek & 

Verrips, 1994; Bedos et al., 2005). Unfavourable oral health behaviours performed at age 3 
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were associated with dental caries at 10 years of age in Finnish children (Mattila et al., 

2005b). However, some studies found no relationship between children’s oral health 

behaviour and their dental caries (Okada et al., 2002; Bruno-Ambrosius et al., 2005). Harel-

Raviv et al. (1996) has concluded that the exact relationship between sugar intake and caries 

incidence is unclear.  

Other health-related behaviours also affect children’s dental caries. Among female Swedish 

teenagers, Bruno-Ambrosius and colleagues (2005) found that the omission of breakfast and 

irregular main meals, as well as smoking were significantly associated with dental caries. 

Overweight and obesity among adolescents were associated with higher approximal caries 

prevalence (Alm, 2008; Cinar & Murtomaa, 2008). 

Considering dental caries as an infectious disease (Caufield & Griffen, 2000), the risk for 

developing new caries is influenced by earlier experience of caries (Greenwell et al., 1990; 

Disney et al., 1992; Hausen, 1997; Källestål & Wall, 2002), and poor gingival health (Okada 

et al., 2000; Campus et al., 2001). Vanobbergen et al. (2001a) found that both past caries 

experience and oral cleanliness are important risk predictors for development of high caries 

rates in Flemish children. Dental caries in the primary teeth influence cavity formation in the 

permanent molars (Leroy et al., 2005), even in later life (Alm, 2008). Moreover, dental caries 

in the primary molars alters emergence order of permanent teeth, which determines the period 

at risk (Leroy et al., 2009). Visible plaque on teeth and gingival bleeding in childhood have 

been associated in Finnish children with the presence of caries lesions in later life (Mattila et 

al., 2005b). Good oral hygiene in childhood decreases risk for caries after tooth emergence 

(Leroy et al., 2005) and provides good dental health in adolescence (Alm, 2008).  

School children’s dental caries experience differs according to age and gender, and prevalence 

rates increase with age (Murtomaa et al., 1995; Alvarez-Arenal et al., 1998; Almeida et al., 

2003). Controversial findings involve gender and dental caries experience in the permanent 

dentition: no difference between genders (Flinck et al., 1999; David et al., 2005), more caries 

among girls (Alvarez-Arenal et al., 1998; Saravanan et al., 2008), and more among boys 

(Hamissi et al., 2008; Karim et al., 2009). 

Through an ecological study in emerging economies, Egri & Gunay (2004) found that 

completing the primary level of education may be considered a good predictor of their dental 

caries. Children’s oral health-related knowledge is associated with their dental caries; third-

grade schoolchildren with inadequate oral health knowledge were twice as likely to have 

caries as did children with adequate knowledge (Oliveira et al., 2000). Children’s oral health 
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impacts on their quality of life: their self-reported bad state of teeth was associated with poor 

school performance among children in India (David et al., 2006). 

2.3.1.2. Parent-related determinants of child’s oral health 

Parents’ oral health-related knowledge, attitudes, and behaviour are associated with their 

children’s oral health. A high level of dental caries among children is associated with a low 

level of oral health-related knowledge of their mothers (Szatko et al., 2004). Mothers’ positive 

attitudes towards oral health were related to children’s better dental health (Skeie et al., 2006; 

Mahejabeen  et  al.,  2006)  as  well  as  their  gingival  health  (Okada  et  al.,  2001).  Parental  

knowledge and behaviour were especially important among girls (Poutanen et al., 2007a).  

Parents’ own oral health as well as their oral health behaviour is related to the oral health of 

their children. Child’s dental caries was associated with mother’s irregular tooth brushing 

behaviour (Mattila et al., 2000). Parents’ oral health behaviour can influence their children’s 

behaviour and thus their gingival health and dental caries directly, indirectly, or both (Okada 

et al., 2002). Dental caries among fathers or mothers or both are related to caries experience 

among their children (Mattila et al., 2000, 2001). Children of edentulous mothers had 

significantly more caries lesions than did children of dentate mothers (Bedos et al., 2005). 

Parental oral health knowledge and attitudes undoubtedly play a role in determining the oral 

health of their children; however, deprivation, ethnicity, family income, and educational status 

all emerged as significant factors influencing parents’ oral health knowledge and attitudes 

(Petersen, 1992; Watt, 2002b). Parental level of education has been shown to be one of the 

most important determinants for children’s oral health in many countries (Petersen et al., 

1991; Petersen, 1992, 2005b). In addition, mother’s education has been a better predictor for 

health inequalities among children than the father’s education (Wamani et al., 2004; Darout et 

al., 2005). 

Socio-economic determinants have significant influence on children’s oral health (Hamp et 

al., 1984; Petersen, 2005b), with different indices for assessment of these determinants. 

Dental status has been associated with deprivation (Gift et al., 1997; Burt, 1998; Bedi et al., 

2000; Williams et al., 2002); children living in deprived areas are more likely to have 

experienced decay than those from non-deprived areas (Monaghan & Heesterman, 1999). 

Ethnicity has also been associated with dental health status (Watson et al., 1999; Bedi et al., 

2000; Williams et al., 2002; Sundby & Petersen, 2003), though a contradictory finding 

emerged in a study of Davidson and colleagues (1997). While some authors (Verrips et al., 

1992; Chen, 1995) discussed ethnic differences in caries experience is decreasing or 

disappearing when adjustment is made for socio-economic variables, Prendergast and 
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colleagues (1997) found differences in caries experience between ethnic groups to be 

independent of deprivation score. Skeie and colleagues (2006) also suggested that immigrant 

status has an independent effect on caries experience.  

The prevalence of caries-free children was higher among the highest socio-economic status 

(SES) families compared with the lowest (Vanobbergen et al., 2001b), while dental caries and 

treatment needs were considerably higher in children of low SES (Irigoyen et al, 1999). 

Through a life-course approach, Nicolau and colleagues (2003a & b) found that socio-

economic factors in early life were associated with caries and gingival bleeding in 

adolescence. Caries reduction among children was also related to SES; non-privileged 

children showed less caries reduction than did their privileged counterparts (Van 

Nieuwenhuysen et al., 2002).  

2.3.2. Determinants of oral health behaviour 

2.3.2.1. Child-related determinants of oral health behaviour 

Tooth brushing is strongly influenced by any individual’s lifestyle and social behaviour. A 

positive association between tooth brushing behaviour and personal cleanliness appeared 

among Iranian adolescents (Dorri et al., 2009a). Tooth brushing frequency is influenced by 

time of arising, breakfast habits and bedtime (Macgregor et al., 1996). Tooth brushing 

frequency is also associated with such lifestyle behaviours as not smoking, not using alcohol, 

and having a regular bedtime (Macgregor et al., 1996; Koivusilta et al., 2003). 

Life- and school-satisfaction and self-esteem indicators are associated among preadolescents 

with twice-daily tooth brushing. Feelings of happiness and acceptance by others, lack of 

loneliness, and ability to make friends are the strongest predictors for recommended tooth 

brushing frequency (Honkala et al., 2007). Self-efficacy beliefs are associated with oral health 

behaviour among preadolescents (Basak et al., 2005), with positive oral health-related 

attitudes associated with positive oral health-related behaviours among adolescents (Freeman 

et al., 1993). Gender differences have appeared in oral health-related attitudes; girls often 

have more favourable attitudes than boys (Freeman et al., 1993; Östberg et al., 1999). High 

knowledge of oral health was associated with twice-daily tooth brushing among 12- to 22-

year-old students in Sudan (Darout et al., 2005), but such an association was poor among 

British adolescents (Freeman et al., 1993). Gender differences also existed for oral health-

related knowledge (Freeman et al., 1993; Östberg et al., 1999). Källestål et al. (2006) found 

that the motives for oral health behaviours change as Swedish children reach adolescence. 

They explored emotional factors such as aesthetic values that seem to increase in importance, 

whereas cognitive factors such as knowledge become less important. A sense of coherence – 
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“a global orientation that expresses the extent to which one has a pervasive, enduring, though 

dynamic feeling of confidence that is comprehensible, manageable, and meaningful” 

(Antonovsky, 1987) – was associated with tooth brushing frequency among Iranian 

adolescents: the higher the sense of coherence among adolescents the more frequent the tooth 

brushing behaviour (Dorri et al., 2009b). The sense of coherence, nonetheless, did not fully 

explain the gender difference in tooth brushing behaviour. 

A combination of oral health-related behaviours has been suggested to form an oral health-

related lifestyle (Aleksejuniene et al., 2002). Tooth-brushing frequency and use of sugary 

snacks were associated: more frequent use of sugary snacks was related to less frequent tooth 

brushing (Rajala et al., 1980). Twice-daily tooth brushing is related to regular use of dental 

floss among adolescents (Macgregor et al., 1998; Honkala et al., 2007). Tooth brushing may 

also be a predictor of future lifestyle; adolescents with a low tooth-brushing frequency tend to 

reach only the lowest education levels, and these adolescents tend to smoke and use alcohol 

regularly (Koivusilta et al., 2003).  

Tooth brushing varies considerably by age and gender. Older children brush their teeth more 

often than do younger children (Currie et al., 2000; Almeida et al., 2003; Maes et al., 2006). 

In a longitudinal study, Kuusela and colleagues (1996) reported that adolescents of 18 brush 

their teeth more often than at 12. Tooth brushing is more frequent among girls than among 

boys. The better tooth-brushing behaviour of girls seems to be universal (Honkala et al., 1981; 

Murtomaa & Metsäniitty, 1994; Kuusela et al., 1996, 1997a; Currie et al., 2000; Rajab et al., 

2002; Almeida et al., 2003; Farsi et al., 2004; Maes et al., 2006). Iranian girls have also 

practiced more favourable oral hygiene and general hygiene behaviours (Dorri et al., 2009a). 

Amongst Swedish adolescents, the strongest predictor of tooth brushing less than twice per 

day was male gender (Källestål et al., 2006). Nonetheless, gender equality in oral hygiene 

behaviour was found among Sudanese students (Darout et al., 2005). 

Differences between genders also exist regarding consumption of sugary items; girls have 

reported using sugary snacks and soft drinks less frequently (Honkala et al., 1982; Freeman et 

al., 1993; Ahmed et al., 2007); nonetheless, it seems that the gender disparities regarding 

sugar consumption observed earlier among Norwegian adolescents levelled off later on 

(Åstrøm & Samdal, 2001). Unfavourable oral hygiene and eating habits were more common 

among Swedish and Finnish boys (Källestål et al., 2000; Poutanen et al., 2005). In contrast, in 

the African countries, sugar consumption is more frequent among girls (Okullo et al., 2003). 

As this finding was in urban areas, Blay and colleagues (2000) suggested an economic 

explanation due to urbanization in these countries.  
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Rise and Hølund (1990) showed that environmental variables are more important than 

personal variables for prediction of sugar-use behaviour. Degree of peer orientation is closely 

linked to sugar consumption, as consumption seems to be a way of for adolescents to 

demonstrate adherence to and identification with peer group norms. Television and radio 

advertising are the major sources of information in all societies (Ismail et al., 1997), and about 

40% of the products requested by children were advertised in the prior 6 months (Donkin et 

al., 1992). Television advertising reaches almost all of the population in Middle Eastern 

countries (Musaiger, 1993). Significantly different sugar-consumption levels are therefore 

seen between mothers and their children; the mothers reported less frequent sugar 

consumption (Petersen et al., 1990).  

2.3.2.2. Parent-related determinants of child’s oral health behaviour 

Scottish parents with positive beliefs about their child’s tooth-brushing behaviour tend to have 

children who brush their teeth twice a day (Pine et al., 2000). An international study showed 

that children whose parents had positive attitudes towards controlling their oral hygiene habits 

had more favourable oral health behaviours (Adair et al., 2004). Self-efficacy – the parents’ 

belief that they can effectively implement the guidelines of good oral care for their children – 

is another relevant factor that determines positive oral behaviours among children (Syrjala et 

al., 2001). Åstrøm & Kiwanuka (2006), using the Theory of Planned Behaviour (Ajzen, 1991) 

studied the association of parental intention with control of sugar snacking and whether that 

behaviour occurs in preschool Ugandan children. Parents who had children with caries 

perceived themselves to have less control over their child’s sugar snacking and perceived 

them to be more susceptible to tooth decay compared to parents of children without caries.   

Concordance of parental and adolescent health behaviours such as smoking is known 

(Rossow & Rise, 1994; Ausems et al., 2003), and this sort of positive association also applies 

to other oral health behaviours. Tooth brushing and inter-dental cleaning by children are 

positively correlated with the corresponding behaviours of their parents, especially of their 

mothers (Rossow, 1992; Åstrøm & Jakobsen, 1996; Åstrøm, 1998; Okada et al., 2002). 

Twice-daily tooth brushing by children was highly influenced by the dental visits of their 

parents (Rajab et al., 2002), particularly of their mothers (Wierzbicka et al., 2002). In terms of 

intergenerational transmission of health-risk behaviours, Wickrama and colleagues (1999) 

revealed that fathers’ lifestyle affected mainly the boys’ lifestyle, and mothers’ lifestyle 

affected mainly the girls’ lifestyle. 

Family socio-economic status is associated with the child’s oral health behaviour (Kuusela et 

al., 1997b). Frequency of tooth brushing and sugary snacking among children were related to 

their mothers’ occupation level (Poutanen et al., 2005), and educational level (Verrips et al., 
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1993; Rajab et al., 2002; Wierzbicka et al., 2002) and to the occupational level of their fathers 

(Vanobbergen et al., 2001b). Maes and colleagues (2006) in their cross-national survey 

showed that the highest parental occupation status was indicative of a high prevalence of 

tooth brushing in most countries. Oral health behaviours of children were also associated with 

their ethnicity (Verrips et al., 1993; Källestål et al., 2000; Adair et al., 2004; Skeie et al., 

2006). However, financial and structural barriers to dental care may explain the wide variation 

between privileged and unprivileged groups (Sanders et al., 2006).  

The WHO (2001b) suggested five factors important to young people’s health. These include: 

“meaningful relationships with adults and peers; parental structure and boundaries for 

behaviours; encouragement of self-expression; opportunities for participation with children’s 

contributions being valued; educational, economic, and social opportunities and minimal risk 

of injury, exploitation, or disease”. 
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3. AIM OF THE STUDY 

3.1. General aim 

The  general  aim  of  the  study  was  to  assess  oral  health  and  its  determinants  among  Iranian  

preadolescents, and to test a school-based health education programme to promote their oral 

health. 

3.2. Specific objectives 

To achieve the aim, the specific objectives were to examine: 

1. What is the oral health status of 9-year-old Iranian children? (I)  

2. What is the oral self-care behaviour of 9-year-old Iranian children? (II) 

3. Does the parents’ education have any effect on the child’s oral health status and oral 

self-care behaviour? (I, II) 

4. Do the mother’s own oral self-care behaviour and her supervision of the child’s tooth 

brushing have any effect on the child’s oral health status and oral self-care behaviour? 

(II, III) 

5. Do the mother’s oral health-related knowledge and attitudes have any effect on the 

child’s oral health status and oral self-care behaviour? (IV) 

6. Can a specially designed school-based oral health educational programme improve 

children’s oral hygiene and gingival health? (V) 

3.3. Working hypotheses 

1. Preadolescents’ better oral health status and oral self-care behaviour are positively 

associated with higher level of parental education. 

2. Mothers with higher level of knowledge of and positive attitudes towards oral health, 

mothers with their own favourable oral self-care behaviour as well as mothers 

undertaking active supervision of their children’s tooth brushing facilitate better oral 

health for their preadolescents.  

3. A school-based oral health educational programme improves oral health in 

preadolescents. 
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4. SUBJECTS AND METHODS 

The present study is part of a joint-venture program between the University of Helsinki, 

Finland, and Shaheed Beheshti Medical University, Iran, initiated by the WHO (EMRO) in 

2002.

4.1. Study background 

The school-age children have been defined as target group for oral health promotion 

programmes in Iran (MOHME, 2000). Tehran city, the capital of Iran, has 8 million 

inhabitants (Statistical Centre of Iran, 2010). Research has shown that in Tehran, at age 9, the 

mean caries experience is 1.1 for the permanent teeth and 3.3 for the primary teeth, and that 

only 69% of children brush their teeth at least daily (MOHME, 2000). The DMFT of 12-year-

olds was 2.4 in 1998, with a D-component of 80% (Pakshir, 2004). Furthermore, 30% of 12-

year-olds experienced gingival bleeding (MOHME, 2000).   

4.2. Study population 
The target population of this study comprised the third-grade school children of all public 

primary schools in 19 areas of Tehran city. Almost all of the 6- to 11-year-old children (n = 

500,000) in Tehran city attend primary schools (MOE, 2007). Of those, 92% attend the public 

primary schools that comprised the sample set of this study.  

4.3. General description of the study 

This study was designed to be cross-sectional with a 3-month intervention trial involving a 

representative sample of 9-year-olds in Tehran. The data included the children’s clinical 

dental examinations at baseline and at study end, as well as a self-administered questionnaire 

for the children and their mothers at baseline. The sample came from all public primary 

schools in the city by means of multi-stage sampling. Firstly, from a list of primary schools, 

taking the children’s gender into account, 16 schools (8 for boys, 8 for girls) were randomly 

selected. The randomization was applied separately for boys’ and girls’ schools by means of 

systematic random allocation. Then, from each school, one third-grade class as a cluster was 

randomly chosen, with all its children included. For the intervention trial, separately for boys’ 

and girls’ schools, the clusters were randomly assigned to three intervention groups and one 

control group, each group comprising two girls’ and two boys’ schools.  
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4.4. Theoretical model of the study 

Design and planning of this study was based on the PRECEDE-PROCEED model (Green & 

Kreuter, 1991). Planning an intervention according to this theoretical model can provide a 

comprehensive understanding for facilitating preadolescents’ oral health. The model is a 

useful guide to characterize the resources, barriers, and organizational factors, a feasible 

method for building upon existing local resources and addressing oral health concerns. 

Furthermore, as children were the target group, using the PRECEDE-PROCEED model helps 

to find the role of “important others” in children’s oral health, while many behavioural 

theories focus only on the person’s own characteristics. 

The PRECEDE-PROCEED model was modified for the present oral health study according to 

the background situation of the study population (Figure 4.1). The assumption of this study 

was that socio-demographic factors and mothers’ oral health-related factors are of the utmost 

importance in maintaining and improving of preadolescents’ oral health behaviour and status.  

Figure 4.1. Modified PRECEDE-PROCEED model (Green & Kreuter, 1991) describing 
factors influencing children’s oral health 
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4.5. Pilot study 

In December 2004, a separate pilot study was conducted in one girl’s school in Tehran in 

order to test the reliability and feasibility of the methods. The protocol was then revised 

slightly, and the main project was carried out in February-March 2005. 

4.6. Cross-sectional part of the study 

A representative sample of 9-year-old primary school children were selected by multi-stage 

sampling from all the public primary schools in Tehran. Firstly, from a list of primary schools 

provided by the Ministry of Education, taking the gender of their pupils into account, 16 

schools (8 boys’ schools and 8 girls’ schools) were randomly selected. Thereafter, from each 

school one third-year class was randomly chosen. In total, 459 subjects (225 boys and 234 

girls) and their mothers voluntarily participated in the study.  

4.6.1. Data collection 

The data came from a clinical examination of the children and two self-administered 

questionnaires: one for children, and one for mothers. All of the children completed their 

questionnaires in class under supervision before the clinical examination. Each child was then 

asked to take home a cover letter and the mother’s questionnaire, to be completed and 

returned to school within 2 days; 416 (91%) of the mothers responded. The response rate for 

every question varied, but was no less than 86%. The clinical dental examination was then 

performed for recording children’s oral health. Only two of the children were excluded from 

the clinical examination, one refusing to participate and one having a cleft lip and palate. 

4.6.1.1. Questionnaires 

The questionnaires (Appendices) utilized oral self-care behaviours and oral health-related 

knowledge and attitude statements from previous studies (Chen et al., 1997; Okada et al., 

2001; Szatko et al., 2004) to assess the child’s and mother’s oral self-care and mother’s 

knowledge of and attitudes towards oral health. To discover the reliability of these 

questionnaires, a separate group of children and their mothers (n = 27) answered the 

questionnaires twice, and kappa values of 0.77 to 1.0 for different questions were calculated.  

Questions about the oral  self-care (OSC) of both mother and child covered the frequency of 

tooth brushing, use of fluoride toothpaste, and consumption of sugary snacks between meals. 

The question “How often do you usually brush your teeth?” offered five alternatives: 

“irregularly or never”, “once a week”, “a few times a week”, “once daily”, or “twice daily or 

more”.  The question “Do you use a toothpaste containing fluoride while brushing?” had four 

alternatives: “never”, “seldom”, “rather often”, or “always or almost always”. The question 
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“How often do you have sugary snacks and drinks between your main meals?” offered five 

options for answers, “three times a day or more”, “twice a day”, “once a day”, “occasionally, 

not every day”, or “rarely or never”. 

According to the proposed recommendations for oral health maintenance (Moynihan, 2005; 

Sheiham, 2001), mothers’ and children’ OSC were dichotomised into favourable or 

unfavourable. Favourable OSC included tooth brushing twice daily, always or almost always 

using fluoride toothpaste, and eating sugary snacks between meals once daily or less. 

Unfavourable OSC was being rated unfavourable in one, two, or all three of these OSC 

behaviours. Previously, the child’s and mother’s OSC was also categorised into three groups 

(Study II). The criteria for favourable OSC were similar, while moderate OSC included two 

of the OSC behaviours reported for favourable OSC, and unfavourable OSC included no more 

than one of these favourable OSC behaviours. 

The mother’s role in maintaining the child’s OSC was assessed as “supervision of the child’s 

tooth brushing”. The corresponding question was: “How often do you supervise your child’s 

tooth brushing?”  Alternatives for answering were as follows: a) always or almost always, b) 

rather often, c) seldom, or d) never. These were later categorized to indicate the mother’s role 

as active (a+b) or inactive (c+d). 

Eight statements on different aspects of oral health (microbial plaque, causes and prevention 

of oral diseases), on a five-point Likert scale from ‘fully agree’ to ‘fully disagree’, assessed 

the mothers’ knowledge of oral health. Their responses were scored from 1 to 5; with the 

higher scores indicating higher degree of knowledge (the negative statements were rescored). 

The sum of these scores served as the final oral health knowledge score for each respondent. 

For further analyses, the sum scores were sub-grouped into quartiles, and the low (Q1: 8 - 29) 

and the high (Q4: 34 - 40) quartiles were compared. 

Six statements about the importance of oral health and the seriousness of oral diseases, with 

the same scale as for the knowledge statements and the same scoring assessed the mothers’ 

attitudes. The sum scores for the low (Q1: 8 -  22) and the high (Q4: 27 - 30) quartiles were 

compared. 

Mothers were asked to give information on parental education as a socio-economic 

background factor. The questions, about levels of education for fathers and mothers 

separately, were assessed on a 7-point-scale ranging from illiterate to doctorate degree. For 

further analysis, parents’ education (PE) was categorized into three levels; low (less than 9 
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yrs), medium (between 9-12 yrs), or high (more than 12 yrs). The parents’ level of education 

was defined as the highest level of the better-educated parent.  

4.6.1.2. Clinical examination 

The children were examined in the health office at the school during school time, before 

lunch.  All  clinical  examinations  were  conducted  by  the  author  using  a  disposable  mirror,  a  

sterile CPI probe, and a blue and white headlamp under natural light in the office. A research 

assistant recorded the clinical data on prepared data sheets. At the beginning of the survey, 

duplicate examinations of the children (n = 27) in one school were performed in order to 

assess intra-examiner agreement in the use of the diagnostic criteria, yielding 98% intra-

examiner consistency for caries recordings and 91% for CPI and PI. 

Clinical examinations were carried out based on the WHO criteria for recording dental status 

and bleeding (WHO, 1997), and on the Silness & Löe index (1964) for measuring plaque. 

Dental status was scored as the number of decayed, missing, and filled teeth in both primary 

(dmft) and permanent (DMFT) dentitions tooth by tooth. In Studies I to IV, dental status was 

analysed in primary and/or permanent teeth. In the final report, only sound dentition 

(DMFT+dmft = 0) and decay-free teeth (DT+dt = 0) were assessed as overall dental status of 

the children.  

Subsequently, the restoration index (RI=FT/DT+FT) facilitated an assessment of the 

children’s dental treatment (Vanobbergen et al., 2001b). Those who received full dental 

treatment were compared with those who had incomplete or were without dental treatment. 

The children’s oral hygiene was assessed by plaque measurement (modified PI) and recorded 

for each of the six index teeth (dd 16, 11, 26, 36, 31, and 46) as no plaque, plaque on gingival 

margin only, or plaque elsewhere, with scores correspondingly 0, 1, or 2. The sum of plaque 

recording calculated and, according to its distribution, the low (sum of plaque scores recording 

maximum 9) and high (12; maximum plaque on every index tooth) sub-groups were 

compared. The children’s gingival health was assessed by bleeding index (BI) with the same 

criteria as described for the community periodontal index (CPI) for each of the six index teeth 

as healthy (0) or bleeding (1). The sum scores for the low (0 - 2) and the high (6; bleeding 

around every index tooth) extremes were compared. For the five cases with a missing index 

tooth, for the first permanent molar was substituted a primary tooth mesially to it. In the 

absence of the incisor, for the missing central incisor was substituted the one on the opposite 

side of the midline.  
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4.7. Interventional part of the study

The community trial was designed as a 3-month school-based intervention study. For the 

intervention trial, separately for boys’ and girls’ schools, the third-grade classes as the clusters 

were randomly assigned to three intervention groups and one control group, each group 

comprising two girls’ and two boys’ schools. The total numbers of 457 children (224 boys, 

233 girls) were enrolled in the intervention study (Figure 4.2).

Figure 4.2. The 3-month school-based intervention among Iranian 9-year-olds (V)

Randomization of schoolsa

--- --- --- --- 3 months later   --- --- --- --- --- 

aEach group included two boys’ and two girls’ schools
bClass-work group: Puzzles with oral health messages and oral health instructions given by a 
  health counsellor in class during 3-4 sessions 
cParental-aid group: Leaflet and a brushing diary sent to parents 
dCombined group: Combination of both these interventions 
eControl group: No intervention 
(With the permission from the publisher)  
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4.7.1. Data collection 

The data collection was performed by mean of a clinical dental examination of the children. 

All the children present at the day of examination participated in the clinical examination. 

For all four groups, a similar clinical examination was conducted at baseline and at the end, 

recordings of plaque and bleeding measurements. To compare the results of both dental 

examinations, sums of plaque scores and bleeding scores were calculated for both baseline 

and outcome examinations. 

For the outcome examinations, a dentist not involved in the study procedures and blind to 

group assignment was trained at a university dental clinic to achieve acceptable agreement 

with the baseline examiner. Subsequently, a calibration was carried out on a separate group of 

27 children. Each was examined by one of the examiners and then re-examined by the other 

examiner within 1 hour. This procedure resulted in an inter-examiner reliability with a kappa 

value of 0.84 for PI and of 0.63 for BI, representing an excellent and a substantial agreement 

between examiners (Landis & Koch, 1977). 

4.7.2. School-based interventions 

Three kinds of intervention were implemented, one in class, one via the parents, and one as a 

combination of these. One group served as controls with no intervention. Approximately 2 

weeks after data collection at baseline, interventions began, and the follow-up examinations 

occurred 3 months later. To avoid bias, the details of the interventions were not explained to 

the children. The execution of the intervention was monitored through visits at the schools 

and discussions with health counsellors. 

Class-work group (n = 110). This intervention was applied in class by means of seven various 

illustrative puzzles, printed on A4 sheets, used as learning tools, including oral health 

messages guiding children to twice-daily tooth brushing and use of fluoride toothpaste. Each 

primary school has a health officer with at least 2 years’ university studies in health science 

who provides first aid, screens for common diseases, and supplies detailed health education. 

For the trial, the health counsellors were advised individually and similarly about the puzzles 

and their use for instructing children in oral hygiene methods. During three to four sessions in 

one month, each session lasting for 30 to 45 minutes, the children solved the puzzles one by 

one. The health officer handed out the leaflets in class, and supervised the children in doing 

one or two puzzles at one time. This teaching was adjusted to the pace at which the children 

were able to complete the puzzles. After the completion of each puzzle, the health counsellor 

explained its oral health message. For example, if the message was about tooth brushing, the 

health counsellor explained with a dental model why and how children should brush their 
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teeth. Additionally, a poster to motivate children to avoid sugary snacks hung on the 

classroom wall during the trial period. 

Parental-aid group (n = 112). This intervention was provided via the parents at home without 

giving the children any additional instructions on oral health at school. A two-page A4-size 

oral health education leaflet and a brushing diary prepared for the study were delivered by the 

health counsellors to the children to take home. This leaflet contained comprehensive well-

known oral  health  information  on  the  aetiology  of  common oral  diseases  –  gingival  disease  

and dental caries – and their associations with general diseases and quality of life. The leaflet 

emphasized the preventability of dental caries and ways to keep the mouth healthy by 

recommending twice-daily tooth brushing, use of fluoride toothpaste and restriction of sugary 

snacks. Furthermore, the modelling role of parents in their children’s good oral health 

behaviours was underlined. The leaflet used simple language and explained scientific issues 

plainly and clearly to make this easy for the parents to read and understand. An image of a 

toothbrush preceded the most important topics as an additional motivation while reading 

them. In the cover letter, parents were advised to encourage the child and to keep a diary on 

the child’s tooth brushing, to supervise the tooth brushing and help if needed, and to provide 

non-sugary snacks. 

Combined group (n = 109). Intervention in this group was carried out both via class-work and 

via the parents according to the programmes described above. 

Control group (n = 116). This group received no intervention at all, but each child had 

undergone the clinical examination. 

4.7.3. Evaluation of the interventions 

Almost all children (n = 447/457) attended the clinical examinations after 3 months. The 

outcome measures of the study were changes in plaque and bleeding scores, calculated as 

differences in the sum scores of plaque and bleeding from baseline to the outcome 

examination. A positive value indicated improvement in gingival health. All comparisons 

were made with the control group. 

For further analysis, two positive outcomes were defined: ‘acceptable oral hygiene’ was 

defined as a change in at least half the index teeth which had plaque at baseline to clean teeth 

at the outcome examination. An outcome of ‘healthy gingival’ was defined as an 

improvement in all the index teeth which showed bleeding at baseline. Percentages of 

children demonstrating the final outcomes indicated the intervention’s effectiveness. 
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4.8. Ethical aspects 

The protocol was approved by the Ethics Committee of Shaheed Beheshti University, Tehran, 

Iran. Shaheed Beheshti University required permissions for the study from the Ministry of 

Health and the Ministry of Education. After their authorization, consent was asked from each 

regional Health Department in Tehran. Thereafter, the principals of each selected school were 

provided with the information of the present community-based trial. The consent of the study 

was obtained at the levels of state and community (Hutton, 2001) by providing the 

community with information on the research (Edwards et al., 1999; Hutton, 2001) which is 

acceptable by The WHO/CIOMS guidelines (2002) when individual consent in not feasible in 

community trials. As well as, at the beginning of the study a cover letter to the mothers 

explained the main aspects of the questionnaires and clinical examinations of the children. 

The letter guaranteed that participation in the study is voluntary for both the children and the 

parents, and parents were informed about any urgent need for dental care at any of the dental 

examinations. 

4.9. Statistical methods 

Evaluation of statistical significance between groups was made by ANOVA and Kruskal-

Wallis tests for mean values and the Chi-square test for frequencies. P values less than 0.05 

were considered statistically significant.  

To uncover the latent dimensions of a set of variables, and not to assume that a dependent 

variable is specified, factor analysis is applied (Garson, 2010). To learn the interaction 

between the mother’s oral health-related factors, a factor analysis with a principle component 

method and varimax rotation was performed. Each item that loaded at 0.60 or greater on only 

one factor was included as an item for a given factor. Two factors, explaining 65% of the 

common variance, were revealed. New variables concerning each factor were applied for 

further analyses. 

Binary logistic regression models were applied and corresponding odds ratios (OR) and 95% 

confidence intervals (95% CI) determined. The child’s oral health status and treatment, the 

child’s tooth brushing, and the child’s OSC were as dependent variables. The independent 

variables were gender of the child, parental education, and mother’s oral health-related 

factors.  

The  odds  ratio  (OR)  as  a  cross  product  and  Number  Needed  to  Treat  (NNT)  indicated  the  

preliminary effectiveness of the interventions. To take into account the clustering of the 

children within schools, generalized estimating equations (GEE) were used with logit link and 
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an exchangeable correlation matrix to make the comparison between the intervention and 

control groups. 

To detect a 25% reduction in the scores of dental plaque and gingival bleeding with � = 0.05 

(two sided), power = 80%, 1-3% attrition, means of 11.00 (SD = 1.4) for plaque and of 4.00 

(SD = 1.3) for bleeding – the intra-cluster correlation coefficients being 0.08 and 0.12, 

respectively – required one school/arm with 29 children examined in each school. To allow 

the use of normal distribution critical values and possible effects by gender, 16 schools (4 

schools/arm) were enrolled. 
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5. RESULTS 

5.1. Epidemiological assessment of the 9-year-old children (I) 

The mean DMFT+dmft value was 4.2 (SD = 3.0) for the whole study group. Separately for 

the primary and permanent teeth, mean dmft value was 3.8 (2.8), and mean DMFT was 0.4 

(SD = 0.9). Dental caries (dt) was the dominant component of dmft with a mean value of 1.6 

(SD = 1.8), while filled teeth (FT) constituted the greatest part of DMFT, with a mean of 0.2 

(SD = 0.7). The percentage of children having sound dentition (DMFT+dmft = 0) was 14%. 

Girls more often had sound dentition than did the boys (16% vs. 11%); but this difference was 

not statistically significant.  

The mean DMFT+dmft value was 4.5 (SD = 3.2) for boys and 3.8 (SD = 2.9) for girls (P < 

0.05, Figure 5.1). In the separate analyses, this gender difference was observed only for the 

primary but not for the permanent dentition. Regarding components of DMFT+dmft, a gender 

difference appeared only for DT+dt (P < 0.05, Figure 5.1), girls having more decay-free teeth 

than did the boys (38% vs. 28%).  

Figure 5.1. Oral health status (mean values) of 9-year-old Iranian children  
(n = 457) in relation to their gender 
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No gender difference emerged regarding dental treatment received in the primary dentition, 

but more restorative dental treatment of permanent teeth had been given to the girls (P < 0.05, 

Figure 5.2). A strong association was found between high parental education and restoration 

index (RI) in primary teeth (P < 0.001), as well as in permanent teeth (P < 0.05, Figure 5.2).

When RI was calculated for both primary and permanent dentitions, the mean (SD) was 0.4 

(0.4) for the total study group. 

Figure 5.2. Restoration index (RI) in primary and permanent teeth of 9-year-old children 
in relation to their gender and parents’ education 
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11.1 (1.3) for boys and 10.7 (1.6) for girls (P < 0.01). Low plaque score (sum of plaque 
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17%, P < 0.01) showing a low plaque score.  
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Plaque score was low among children with decay-free teeth more frequently than among those 

with active dental caries (34% vs. 19%, P < 0.05). Children with a low plaque score had more 

restored primary teeth more than did those with a high plaque score (31% vs. 16%, P < 0.05).  

The mean (SD) of sum bleeding scores was 4.0 (1.4) for the boys and 4.2 (1.2) for the girls (P 

< 0.05). Of all children, 12% showed a low bleeding score (sum of bleeding recording 0-2 of 

6). Boys more often had a lower bleeding score than did girls (53% vs. 32%, P < 0.05). 

Children with a low bleeding score had more filled primary teeth than children with high 

bleeding score (30% vs. 11%, P < 0.05). The bleeding score was low more often among boys 

and girls with a low plaque score than among those with a high plaque score (68% vs. 30%, P 

< 0.01). 

5.2. Behavioural assessment of the 9-year-old children (II) 

About one-third (34%) of the children reported favourable oral self-care (OSC). Less than 

half (46%) reported that they brushed their teeth at least twice a day. The figure for regular 

use of fluoridated toothpaste while brushing was 74% and for eating sugary snacks between 

meals less than once daily was 79%. Girls reported more favourable oral self-care behaviours 

than did boys (P < 0.01, Figure 5.3).  

Figure 5.3. Oral self-care and its characteristics among 9-year-old Iranian boys and 
girls (n = 457) 
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The children’s  oral  health  status  showed no  significant  differences  regarding  their  oral  self-

care (see later Table 5.1); however, a lower plaque score (sum of plaque recording 5-9 of 12) 

appeared among the children with favourable OSC than among their counterparts with 

unfavourable OSC (33% vs. 20%). 

5.3. Parent-related factors affecting the children’s oral health status and oral  

       self-care (I – IV)  

5.3.1. The effect of parental education on children’s oral health and oral self-care (I, II) 

No significant difference emerged between parental level of education and DMFT+dmft. 

However, for all the components of DMFT+dmft, significant differences existed between 

children of low-education and high-education parents (Figure 5.4).

In separate analyses (I) for the primary dentition, children of less-educated parents showed 

significantly more dental caries (2.0 ± 1.9) than did those of highly educated parents (1.3 ± 

1.7). The children of less-educated parents also had more missing teeth than did their 

counterparts (1.3 ± 1.3 vs. 0.9 ± 1.3). Fewer filled teeth were also found among children of 

less-educated parents (0.4 ± 1.1) than among their counterparts with better-educated parents 

Figure 5.4. Mean DMFT+dmft of 9-year-old Iranian children (n = 457) in relation to 
parental education 
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(1.8 ± 2.0). Regarding the permanent dentition, children of less-educated parents had more 

dental caries than their counterparts (0.3 ± 0.7 vs. 0.1 ± 0.4).  

As shown in Figure 5.2, a strong association existed between high parental education and RI 

in primary teeth (P < 0.001), as well as in permanent teeth (P < 0.01). In addition, bleeding 

scores were lower among the children of high parental education (22% in low, 47% in 

medium, and 59% in highly educated groups, P < 0.05).

The children of highly educated parents reported brushing their teeth (49% vs. 36%) and 

using toothpaste (82% vs. 62%) more frequently than did children of the less-educated parents 

(P < 0.05).  

5.3.2. Influence of mothers’ oral self-care on children’s oral health and oral self-care (II) 

Almost one-third (28%) of the mothers reported tooth brushing at least twice a day, and 60% 

of them reported regular use of fluoridated toothpaste. The majority (81%) reported eating 

sugary snacks between meals once daily or less. Fourteen percent of the studied mothers had 

favourable OSC behaviour.

Children having decay-free teeth (DT+dt = 0) showed no significant difference from their 

mothers’ favourable behaviour (Table 5.1). However, the decay-free teeth in their permanent 

dentition (DT = 0) was related to the favourable behaviour among their mothers (P = 0.01). 

Children of mothers with favourable behaviour had received more dental treatment of both 

their primary and permanent dentitions (Table 5.1).  The oral  hygiene and gingival health of 

children did not differ from their mothers’ oral health behaviour.  

Mothers’ twice-daily tooth brushing was significantly associated with their children’s twice-

daily tooth brushing behaviour (Table 5.2). Among the mothers who reported twice-daily 

tooth brushing, 64% of their daughters reported twice-daily tooth brushing, although 36% 

brushed their teeth less frequently (P <0.05). This difference was not verified for the boys. 

Use of fluoride toothpaste and sugary snacking of mothers showed no relationships with these 

same oral self-care behaviours of their children (Table 5.2). When OSC behaviours were 

compared among the mothers and their children, mothers’ unfavourable OSC was 

significantly related to children’s unfavourable OSC (P = 0.03, Table 5.2).



Table 5.1. Oral health status of 9-year-old Iranian children (n = 457) in relation to 
their own oral self-care and mothers’ oral self-care (OSC) 

Child’s OSC1 Mother’s OSC1

All FB UB P5 FB UB P5

Dental status

DMFT+dmft = 0 14 16 12 0.25 12 13 0.77

DT+dt = 0 33 38 31 0.10 41 30 0.11

Dental treatment2

RI for permanent teeth = 1 44 51 40 0.27 92 36 0.001
RI for primary teeth = 1 19 25 16 0.06 31 16 0.02

Oral hygiene and 
gingival health 
Low plaque score3 15 33 20 0.01 24 25 0.87

Low bleeding score4 12 39 45 0.56 47 43 0.74

1Favourable behaviour (FB) includes tooth brushing at least twice daily, regular use of fluoride tooth- 
  paste, and sugary snacking between meals once daily or less. Unfavourable behaviour (UB) is defined 
  as being unfavourable in one, two, or all three behavioural aspects. 
2Restoration Index computed as RI = FT / DT+FT 
3Low plaque score is sum of plaque recording 5-9 of 12 for the six index teeth 
4Low bleeding score is sum of the bleeding recording maximum 0-2 of 6 for the six index teeth 
5Chi-square test

5.3.3. Influence of mothers’ supervision of the child’s tooth brushing on children’s oral 

         health and oral self-care (III) 

Altogether 52% of the mothers reported actively supervising their children’s tooth brushing, 

with  no  difference  between  boys  and  girls.  Sound  dentition  (DMFT+dmft  =  0)  was  more  

frequent among their girls than among the counterparts whose mothers were assessed as 

inactive (22% vs. 9%) (Table 5.3); no such difference was established for the boys. The 

mothers’ activity in the supervision of their children’s tooth brushing resulted in no difference 

in the children’s oral hygiene and gingival health. 

Twice-daily tooth brushing was found among children whose mothers were assessed as active 

in the supervision of their children’s tooth brushing more often than among those with 

mothers who were inactive (51% vs. 40%, Table 5.3). The highest rate (63%) of twice-daily 

tooth brushing was among girls whose mothers were assessed as active in the supervision of 

their children’s tooth brushing; such a difference did not apply to the boys. 
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1Favourable behaviour (FB) includes tooth brushing at least twice daily, regular use of fluoride toothpaste, 
  and sugary snacking between meals once daily or less. Unfavourable behaviour (UB) is defined as being 
  unfavourable in one, two, or all three behavioural aspects. 
2Chi-square test 

5.3.4. Influence of mothers’ knowledge of and attitudes towards oral health on 

         children’s oral health and oral self-care (IV)  

Oral  health-related  knowledge  among  the  mothers  was  generally  high.  Almost  all  of  the  

mothers (92-94%) acknowledged that restricting the consumption of sugary snacks can 

prevent dental decay and regular tooth brushing helps preventing gum diseases. They (97%) 

conceded the benefit of visiting a dentist for regular check-ups. A majority of them (79-84%) 

knew the preventive role of fluoride toothpaste and the destructive effect of sweet foods on 

teeth. Many of them (60%) admitted the role of microbial plaque to cause dental and gingival 

diseases.  

Positive attitudes towards oral health was found among the mothers: 97% of them considered 

dental disease as serious, the disease being as important to be as other diseases for 75% of 

them, and almost all (90%) thought that dental decay is preventable. Primary teeth were 

Table 5.2. Percentage distribution of 9-year-olds (n = 457) studied by their reported oral 
self-care behaviours in relation to their mothers’ oral self-care behaviour 
(OSC) 

Child’s OSC  
and its aspects 

Mother’s OSC and its aspects
Tooth brushing Use of fluoride 

toothpaste 
Sugary Snacking 

between meals
OSC1

Twice 
daily

Less Regularly Less Once-daily 
or less 

More FB UB
P2

Child’s tooth 
brushing

0.02

Twice daily 56 42
Less 44 58
Use of fluoride 
toothpaste

0.25

Regularly 75 70
Less 25 30
Sugary snacking 
between meals

0.95

Once-daily or 
less 80 80

More 20 20
Oral self-care1 0.03
Favourable (FB) 46 31
Unfavourable 
(UB) 

54 69
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considered as important by many of them (75%) as well  as they agreed to the possibility of 

maintaining one’s teeth for whole life.  

Mothers’ knowledge and attitudes was not found associated with the children’s sound 

dentition (DMFT+dmft = 0) (Table 5.4), however, mothers’ high oral health attitude scores 

was related to sound dentition among the girls (P = 0.01). Mothers with high oral health 

knowledge and attitude scores (highest quartile) had more children who were defined as 

decay-free (DT+dt = 0) and restored their teeth (RI = 1). Mothers’ knowledge of and attitudes 

towards oral health showed no differences with the oral hygiene and gingival health of their 

children (Table 5.4).

Children of mothers with high oral health-attitude scores (highest quartile) reported twice-

daily tooth brushing more frequently, but their mothers’ knowledge of oral health showed no 

association with these children’s tooth brushing (Table 5.4).

Table 5.4. Tooth-brushing frequency and oral health status of Iranian 9-year-olds 
(n = 457) according to mothers’ oral health-related knowledge and attitudes 

Mothers’ knowledge Mothers’ attitudes 

Q1
1 Q4

2

P6
Q1

1 Q4
2

P6

Tooth-brushing frequency
Twice daily or more 46 46 0.94 38 54 0.01

Dental status
DMFT+dmft = 0 13 14 0.79 14 12 0.59
DT+dt = 0 23 41 0.004 26 42 0.01

Dental treatment3

RI for permanent teeth = 1 20 70 0.001 23 63 0.007
RI for primary teeth = 1 9 29 0.001 11 28 0.005

Oral hygiene and gingival 
health 
Low plaque score4 27 19 0.24 24 33 0.21
Low bleeding score5 45 56 0.42 39 48 0.49

1Q1: mothers with lowest oral health knowledge and attitude scores
2Q4: mothers with highest oral health knowledge and attitude scores 
3Restoration Index computed as RI = FT / DT+FT 
4 Low plaque score is sum of plaque recording 5-9 of 12 for the six index teeth 
5Low bleeding score is sum of the bleeding recording 0-2 of 6 for the six index teeth 
6Chi-square test

60
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15.3.5. Determinants of the children’s oral health and oral self-care (including I - IV)

Factor  analysis  for  mother’s  OSC,  knowledge  of  and  attitudes  towards  oral  health,  and  

supervision of the child’s tooth brushing resulted in two factors which explained 65% of the 

total variance (Table 5.5). These factors were designated ‘educational aspect’ and 

‘behavioural aspect’. 

Table 5.5. Factor loading for mother’s oral health-related factors  

1Principle component analysis and Varimax rotation method with Kaiser Normalization, 
  a rotation converged in 3 iterations.  

To determine the factors influencing a child’s oral health required application of logistic 

regression models (Table 5.6). Child’s gender, parents’ education, and mother’s educational 

and behavioural aspects were entered in the models as explanatory factors for the child’s 

tooth-brushing, OSC, dental status, and dental treatment. 

As shown in Table 5.6, girls were more likely to practise twice-daily tooth-brushing (OR = 

1.6), had more favourable OSC (OR = 2.0), had more often decay-free teeth (OR = 1.8), and 

full treatment in permanent teeth (OR = 3.3). Parents’ education had an influence on the 

child’s  decay-free  teeth  (OR  =1.2),  child’s  full  treatment  for  permanent  (OR  =1.6),  and  

child’s full treatment for primary teeth (OR =1.5), but it did not influence children’s tooth 

brushing and OSC.  

Mothers’ behavioural and educational aspects had effect on all of the aspects of their 

children’s oral health status and behaviours. For instance, the mother’s behavioural aspect 

influenced, for her child, twice-daily tooth brushing (OR = 1.2), favourable OSC (OR = 1.1), 

decay-free  teeth  (OR = 1.3),  sound dentition  (OR = 1.5),  full  treatment  for  permanent  teeth  

(OR = 1.5), and full treatment for primary teeth (OR = 1.1). 

Factors1

Educational 
aspect 

Behavioural 
aspect 

Mother’s knowledge of oral health 0.870 —
Mother’s attitudes towards oral health 0.853 —
Mother’s oral self-care — 0.619
Mother’s supervision of the child’s tooth brushing — 0.830
Percentage of variance explained 40 25
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Hosmer-Lemeshow goodness-of-fit test significance P> 0.05 for the models. 

Table 5.6. Oral health of Iranian 9-year-olds as explained by their gender, 
parents’ education, and mothers’ educational and behavioural 
aspects by means of the separate logistic regression models 

Estimate S.E. P OR 95% CI 
Child’s twice-daily tooth brushing
Gender (0 = boy, 1 = girl) 0.475 0.206 0.02 1.6 1.1-2.4
Parents’ education 0.006 0.078 0.94 1.0 0.8-1.2
Mother’s  educational aspect 0.166 0.111 0.14 1.2 1.0-1.5
Mother’s  behavioural aspect 0.326 0.106 0.002 1.4 1.1-1.7

Child’s favourable OSC
Gender (0 = boy, 1 = girl) 0.707 0.219 0.001 2.0 1.3-3.1
Parents’ education 0.032 0.081 0.69 1.0 0.9-1.2
Mother’s  educational aspect 0.109 0.116 0.35 1.1 0.9-1.4
Mother’s  behavioural aspect 0.293 0.111 0.008 1.3 1.1-1.7

Child’s decay-free teeth (DT+dt = 0)
Gender (0 = boy, 1 = girl) 0.557 0.224 0.01 1.8 1.1-2.7
Parents’ education 0.216 0.082 0.008 1.2 1.1-1.5
Mother’s  educational aspect 0.272 0.124 0.03 1.3 1.0-1.7
Mother’s  behavioural aspect 0.283 0.115 0.01 1.3 1.1-1.7

Child’s sound dentition 
(DMFT+dmft = 0) 
Gender (0 = boy, 1 = girl) 0.439 0.306 0.15 1.6 0.9-2.8
Parents’ education -0.023 0.112 0.84 1.0 0.8-1.2
Mother’s  educational aspect 0.086 0.158 0.59 1.1 0.8-1.5
Mother’s  behavioural aspect 0.430 0.154 0.005 1.5 1.1-2.1

Child’s full dental treatment for 
permanent teeth (RI = 1) 
Gender (0 = boy, 1 = girl) 1.188 0.542 0.03 3.3 1.1-9.5
Parents’ education 0.460 0.225 0.04 1.6 1.0-2.5
Mother’s  educational aspect 0.507 0.293 0.08 1.7 0.9-3.0
Mother’s  behavioural aspect 0.637 0.280 0.02 1.9 1.1-3.3

Child’s full dental treatment for 
primary teeth (RI = 1) 
Gender (0 = boy, 1 = girl) 0.370 0.301 0.22 1.5 0.8-2.6
Parents’ education 0.417 0.108 0.000 1.5 1.2-1.9
Mother’s  educational aspect 0.407 0.180 0.02 1.5 1.1-2.1
Mother’s  behavioural aspect 0.064 0.159 0.69 1.1 0.8-1.5
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5.4. Effects of a school-based oral health education intervention based on the 

       determinants of the child’s oral health (V) 

Girls showed greater improvement than did the boys, when comparing the changes in plaque 

and bleeding measurements by intervention group with changes in controls. The greatest 

positive changes in bleeding scores among the children was in the parental-aid group, with a 

mean (SD) of 4.17 (1.09) for boys and of 4.31 (1.23) for girls. The combined group showed a 

mean (SD) of 2.92 (1.71) for boys and of 3.55 (1.26) for girls for changes in bleeding scores. 

Regarding positive intervention outcomes, percentages of children achieving acceptable oral 

hygiene was most frequent in children in the parental-aid (P < 0.001) and combined groups (P 

< 0.05), and healthy gingiva was more noticeable among these children (P < 0.001) than for 

the control group. The class-work group did not differ from the controls (Table 5.7).

The strongest effects of intervention on achieving acceptable oral hygiene emerged among the 

children receiving parental aid (OR = 5.5, NNT = 3), and among those in the combined group 

(OR = 2.0, NNT = 8). The children doing class-work showed no positive outcome regarding 

oral hygiene. As regards healthy gingiva, strong intervention effects appeared among the 

children with parental aid (OR = 7.8, NNT = 2) and among those in the combined group (OR 

= 3.7, NNT = 3). The class-work group showed a weak intervention effect for healthy gingiva 

(OR = 1.5, NNT = 11). 

The generalized estimating equations (GEE) models taking into account the clustering effect 

and controlling for the children’s gender and parents’ education confirmed a strong 

intervention effect on healthy gingiva in both groups where parents were involved: the 

parental-aid group (OR= 7.7, 95% CI 2.2-27.7) and combined group (OR = 6.6, 95% CI 2.0-

22.1). While parents’ education did not affect the outcome, girls achieved more healthy 

gingiva than did the boys in all intervention groups (OR = 2.5-2.6).  
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1Acceptable oral hygiene defined as being free of plaque on at least half the index teeth 
2Healthy gingiva defined as changes to no bleeding from all the index teeth 
Chi-square test for differences between each intervention group and control group 
*P < 0.05, **P = 0.01, ***P < 0.001, ‡non-significant 

Table 5.7. Numbers (n) and percentages of children achieving acceptable oral hygiene 
and healthy gingiva during a 3-month school-based intervention among 
Iranian 9-year-olds (n = 447) (modified from V)

Intervention groups 

Intervention outcomes

Acceptable oral hygiene1 Healthy gingiva2

Total Boys Girls Total Boys Girls
n (%) n (%) n (%) n (%) n (%) n (%)

Class-work group 110 (13)‡ 53 (6)* 57 (19)‡ 109 (41)‡ 52 (37)‡ 57 (46)**

Parental-aid group 112 (52)*** 58 (33)‡ 54 (72)*** 112 (79)*** 58 (85)*** 54 (72)***

Combined group 109 (28)* 60 (30)‡ 49 (27)‡ 108 (64)*** 59 (53)‡ 49 (78)***

Control group 116 (16) 52 (21) 64 (13) 115 (32) 51 (43) 64 (23)
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6. DISCUSSION 

6.1. General description 

The present study assessed determinants of oral health status and behaviour of 9-year-old 

primary school children and evaluated the impacts of a school-based intervention programme 

on their oral hygiene. Data collection consisted of two self-administered questionnaires 

delivered to the children and their mothers, and clinical dental examination of the children at 

baseline and after a 3-month follow-up intervention programme. 

The present study found the PRECEDE-PROCEED model (Green et al., 1980; Green & 

Kreuter, 1991) as a useful tool to identify the determinants influencing a child’s oral health 

behaviour and status and as a feasible framework for empowering existing local resources in 

the community to ensure good oral health. This planning model has been shown to be both 

feasible and sustainable (Arbeit et al., 1992; Miilunpalo, 2001; Watson et al., 2001). When 

determining factors influencing the outcome program, a high priority in program planning 

could be to focus on more important and more changeable factors (Green & Kreuter, 1991; 

PPM, 2010). Oral health intervention in the present study benefited from mothers as the most 

important factor to reinforce the child’s oral health. 

The school-based oral health intervention programme was designed in the school as a suitable 

system already in place to promote oral health (WHO, 2003a). The WHO emphasizes that the 

school should be an important setting to reach and engage teachers, students, and their parents 

in oral health intervention programmes. The present study showed high engagement and 

participation in the programme of children, parents, and education officials. The school-based 

intervention was effective in the improving gingival health of the children with poor gingival 

health at baseline. Both intervention groups involving parents showed a marked improvement 

in the intervention outcomes among the children. 

6.2. Methodological considerations 

The target population of the study was 9-year-old school children attending public primary 

schools in Tehran city. Almost all of the 6- to 11-year-old children in Tehran attend primary 

schools (MOE, 2007), and public primary schools comprise 90% of all schools of the city, 

which lays a good base for the present sample selection. School provides a feasible and cost-

beneficial approach to reach school-age children (WHO, 2003a); for most of the school-based 

surveys, therefore, the schools were selected as the unit sample (Frencken et al., 2001; Friel et 

al., 2002; Vanobbergen et al., 2004). To find a representative sample of schools required a 

multi-stage sampling approach. For intervention programmes, a randomized control trial 
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design is considered the best method of demonstrating a clear cause-and-effect relationship 

between an intervention and outcome (Sibbald & Roland, 1998). However, to prevent 

contamination  of  the  programme  within  schools,  the  study  design  benefited  from  a  cluster  

randomized control trial approach as recently suggested in the literature (Redmond et al., 

1999; Worthington et al., 2001). 

To reduce probable biases related to misconceptions and errors (Helöe, 1972) and to limit 

incorrect answers (Sjöström et al., 1999) that might arise with a self-administered 

questionnaire, the following efforts were made: all the children completed their self-

administered questionnaires under supervision in the class. First, the questionnaire was 

delivered to the children and was read aloud in class by the author to facilitate understanding 

of the questions. The self-administered questionnaire for parents used simple language to be 

easily readable and understandable for all including the less-educated parents. Instructions for 

answering the questionnaire were clear to facilitate reliable answering. However, as in any 

other questionnaire survey, socially acceptable answering (Sjöström & Holst, 2002) is the 

tendency among participants. A desire to give the favoured responses might have affected the 

responses of both children and parents, and might have produced a too-optimistic picture of 

the present situation. An attempt was made to discover the actual situation of a child’s tooth 

brushing behaviour by asking the similar question of their mothers.  

To improve the validity of the questions and statements, the questions regarding oral health 

behaviour, as well as oral health-related knowledge and attitude statements were selected 

from previous validated questionnaires (Chen et al., 1997; Okada et al., 2001; Szatko et al., 

2004). Some revisions were made in the contents of the questionnaire based on the 

discussions with experts in oral public health and health education. After a pilot study in one 

school, slight modifications were made in the statements. The answers had high reliability 

when the questions were asked twice.  

Children’s dental health and gingival bleeding were recorded based on the WHO criteria as 

recommended for epidemiological surveys (WHO, 1997), whereas dental plaque was 

recorded as a modification of Silness & Löe index (1964). Universal use of the WHO criteria 

would make it possible to compare different surveys, but a lack of distinct criteria for 

assessing dental plaque was observable. The plaque-free mouth has been considered a goal 

unrealistic (Sheiham, 1991b) and difficult to reach, therefore minor changes were made in 

recording of the amount of plaque, changes that remained undetectable due to the 

measurement’s combining scores 2 and 3 of the original plaque index. Allowing for the 

prevalent formation of dental plaque, method used can be considered sufficient reliable for the 
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present programme. Because of the easily fluctuating presence of plaque, a better indication 

of the intervention’s effects on oral health may therefore be gingival bleeding. 

To eliminate examiner bias, baseline clinical examinations were performed by the author and 

then another dentist, one not involved in the study procedure and blind to the group 

assignment, conducted outcome clinical examinations. To achieve acceptable agreement 

between examiners, a training and calibration procedure was performed. Dental plaque and 

gingival bleeding have difficulty reaching to a high agreement; however, the study met an 

acceptable standard of inter-examiner reliability with excellent agreement between examiners 

for PI, and substantial agreement for BI (Landis & Koch, 1977).  

Because of the curricula of the schools, the results of the intervention had to be completed in 

the  same  term.  Thus  the  follow-up  period  was  no  longer  than  3  months,  which  can  be  

considered relatively short; the sustainability of the findings thus remains unknown. This 

limitation can be identified in several studies regarding oral health education (Watt & 

Marinho, 2005). Short-term clinical outcomes such as dental plaque and gingival bleeding 

were evaluated instead of dental caries to eliminate in part this limitation. 

6.3. Results of the study 

6.3.1. Oral health and oral self-care among preadolescents 

The primary importance of collecting epidemiological data concerning dental health among 

various age groups has been stressed by the WHO (Petersen, 2005a), especially in populations 

where international comparisons are scarce. Some epidemiological studies have been 

conducted on the oral health status of 12-year-old children in Iran (Pakshir, 2004), but only a 

few of those took into account factors that affect oral health, particularly in the younger age 

groups.  

The dental status of the children was rather good; the total mean DMFT value was 0.4 (SD = 

0.9) and mostly comprised filled teeth (FT). The mean dmft value was 4.2 (SD = 2.9) in boys 

and 3.4 (SD = 2.6) in girls. The percentage of caries-free children for primary dentition was 

15% and for permanent dentition was 78%. The children’s oral hygiene was, however, 

unsatisfactory, as almost all children had plaque and bleeding on at least one index teeth.  

A decline in the trend of dental caries prevalence in permanent teeth among children in Iran 

has been shown in the earlier studies, and the country has achieved the WHO goal for the year 

2000 of DMFT < 3.0 at the age of 12 years (Moynihan & Petersen, 2004). The present 



68

prevalence of dental caries in permanent teeth supports this finding, but caries experience in 

primary teeth at the age of 9 years remains about the same as reported in the national surveys 

in 1998 (Pakshir, 2004) and 2004 (MOHME, 2009). Since consumption of sugary snacks is 

on the rise among the Iranian children (Ghassemi et al., 2002), as well as children have 

inadequate fluoride intake due to low frequency of twice daily tooth brushing, the situation 

might change in the future. This is alarming and requires preventive activities. In any case, the 

high rates of gingival bleeding and dental plaque in the children studied clearly demonstrates 

the great need for oral hygiene instruction. 

Almost one-third (28%) of the mothers and half (46%) of the children reported tooth brushing 

at least twice a day. The reported tooth brushing frequency among these children is higher 

than those reported for children in most Middle Eastern countries like Jordan (Rajab et al., 

2002) and Saudi Arabia (Al-Tamini & Petersen, 1998) and falls within the range in European 

countries (Maes et al., 2006).  A higher twice-daily tooth brushing frequency were found in 

Kuwait (Honkala et al., 2007), the US, and Canada (Maes et al., 2006). Recommended oral 

self-care was evident for 14% of the mothers and 34% of the children.  

The present finding indicates a trend toward more frequent tooth brushing than seen to the 

previous survey among children living in Tehran (MOHME, 2000). However, among children 

living in other parts, especially in rural areas, evidence leads to an estimation of a worse 

situation as to the frequency of favourable tooth brushing behaviour. To improve children’s 

tooth brushing habits to reach the recommended behaviour, therefore, a high priority should 

be given to the oral health intervention programmes. Frequent twice-daily tooth brushing is 

the most important aspect to be adopted; then efforts could be focussed on the technique and 

duration of brushing (Honkala, 1984). The alarming findings of high amounts of plaque 

among these children – in spite of the twice-daily tooth brushing behaviour – call for 

designing oral health interventions to improve children’s tooth-brushing skills.  

6.3.2. Child- and parent-related determinants of oral health and self-care 

6.3.2.1. Gender differences in oral health and OSC 

Better dental status, less dental plaque, more dental treatment, and more favourable OSC 

occurred more frequently among the girls. These gender differences regarding oral health and 

oral health behaviour were in line with abundant evidence in the literature (Addy et al., 1994; 

Kuusela et al., 1997a; Currie et al., 2000; Rajab et al., 2002; Farsi et al., 2004; Martens et al., 

2004; Poutanen et al., 2005; Maes et al., 2006; Dorri et al., 2009a). Regardless of the society 

and culture, girls seem to demonstrate better oral self-care behaviour. Some authors have 

explained these gender behaviour differences according to social and psychological impacts 
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of oral health, finding that women perceived oral health as having a great impact on their 

quality of life in general (Mc Grath & Bedi, 2000). 

The girls seemed to benefit from the mothers’ favourable oral health behaviour more than did 

the boys, although the mothers reported supervising their children’s tooth brushing similarly 

for both genders. Mothers’ OSC showed higher correlations with the OSC of their daughters 

than with that of their sons. Parental influence has been shown to vary according to the child’s 

gender (Poutanen et al, 2006); maternal modelling has a stronger impact on girls. Gender 

links in the relationship between the OSC of parents and children has been clear (Åstrøm, 

1998; Wickrama et al., 1999). This may explain the more favourable oral health behaviour 

practices among girls in general; however, boys should also be fostered towards healthier 

behaviour (Poutanen et al., 2005). Their mothers’ modelling should also facilitate the boys’ 

learning. Mothers should, therefore, be empowered in their parenting and have more effective 

communication with their sons.  

6.3.2.2. Parents’ education and child’s oral health  

In the present study, the association was found between parents’ education and children’s 

dental caries and treatment, but with no statistical relationship between parents’ education and 

tooth brushing behaviour and OSC of the children in the final regression models. 

Socio-economic determinants have a significant influence on children’s oral health (Petersen, 

2005b). The prevalence of caries-free children has been higher among the highest socio-

economic status (SES) families than among the lowest SES families (Vanobbergen et al., 

2001b), while more dental caries and treatment needs were considerably higher in children of 

low SES (Irigoyen et al, 1999). Indices for assessment of the socio-economic determinants 

differ; nevertheless, educational background has been one of the most important predictors of 

oral health (Hobdell et al., 2003b). Parents’ education served here as an important determinant 

for the socio-economic status of the children (Petersen, 2005b). The present finding of a 

strong inverse association between parental education and caries experience has also been 

evident in both economically developed (Bolin et al., 1997; Petersen, 2005b) and developing 

countries (Al-Tamimi & Petersen, 1998; Mascarenhas, 1999; Kiwanuka et al., 2004). 

Nonetheless, others found no such association (Ullah et al., 2002; David et al., 2005). Iraqi 

children with more highly educated mothers experienced more dental caries (Ahmed et al., 

2007).

Higher SES has been related to a healthier periodontium in children (Taani, 1997; Christensen 

et al., 2003). Similarly, an association existed between children’s periodontal condition and 

parents’ education, with healthy periodontium more frequent among those with more highly 
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educated parents; gingival bleeding occurred more among children of poorly educated 

parents.  

A positive relationship between socio-economic status and access to dental treatment services 

was shown in an international study by Hobdell et al. (2003b). High treatment levels have 

also been observed in children of better educated parents in several domestic studies (Irigoyen 

et al., 1999; Vanobbergen et al., 2001b). Among the children in the present study, a great 

discrepancy in dental treatment and unmet treatment needs appeared in relation to the parents’ 

education. While more restorations have been reported for the children of highly educated 

parents, more extractions were performed on the children of poorly educated parents. This 

indicates that between these SES groups access to treatment as well as the treatment choices 

differed. This circumstance is probably due to the economic barriers to dental care 

confronting the low education group rather than to their lack of knowledge concerning the 

importance of good oral health, as has been discussed earlier (Roberts-Thomson et al., 1995; 

Sanders et al., 2006). Access to primary dental care should therefore be delivered to all 

children and adolescents regardless of economic backgrounds as is done in the Nordic 

countries (Honkala et al., 1991; Järvelin, 2002).  

A family’s socio-economic status has also been associated with a child’s oral health behaviour 

(Kuusela et al., 1997b). Unfavourable oral health behaviour has been identified among 

children who had mothers with low-skill occupations (Poutanen et al., 2005) and a low level 

of education (Verrips et al., 1993; Rajab et al., 2002). Moreover, Maes and colleagues (2006) 

found that family affluence and parental occupation were significantly associated with 

children’s tooth-brushing frequency. In the present study, bivariate analyses showed the 

children of highly educated parents reported brushing their teeth more frequently than did 

their counterparts. However, multivariate analyses failed to reveal any statistical relationship 

between parental education and children’s tooth-brushing frequency. The effect of parental 

education on the child’s behaviour seems to be overlooked in the presence of other important 

factors, such as mother’s OSC and her supervision of the child’s tooth brushing. The impact 

of parents’ education on dental status and treatment of the children, not on their oral health 

behaviour, may show that parents’ education plays an economic role in receiving both 

preventive and curative dental care, but not on shaping the child’s behaviour. Sanders and 

colleagues (2006) also found that poorer adults make fewer dental visits than do more affluent 

ones, because of the cost and structural barriers to dental care, but people with different 

socioeconomic backgrounds equally practice recommended OSC behaviours.  
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6.3.2.3. Parents’ role in child’s oral health  

The present findings showed children whose mothers had favourable OSC and were active in 

supervision of the child’s tooth brushing were more likely to belong to the favourable OSC 

group, to have caries-free dentition, and to receive more restorative treatment in their 

permanent teeth. As well as, more sound dentitions occurred among children with mothers 

who had high knowledge of and more positive attitudes towards oral health.  

Although research suggests the wide variations in children’s health, parents have a central 

role in offering care and support and in transmitting to them models of healthy behaviour and 

knowledge. In a family, the influence of parents on their children’s oral health, as a health-

promoting environment is crucial (Christensen, 2004; Mattila et al, 2005a), with high 

significance to children’s oral health and self-care (Åstrøm, 1998; Pine et al, 2000; Okada et 

al., 2002; Östberg et al., 2003). The main responsibility for providing care and support for the 

children falls on their mothers (Okada et al, 2001; Mahejabeen et al, 2006). In the present 

study, mothers’ had a very important impact on their children’s oral health and self-care. A 

mother’s oral health-related factors such as her favourable OSC, her active supervision, and 

her positive attitudes towards oral health had a strong influence on the child’s recommended 

tooth-brushing behaviour and good oral health.  

This is in accordance with findings of Åstrøm (1998) and Okada and colleagues (2002). 

Mothers through their behaviour served as an important model for everyday life. Their role-

modelling, guides children toward healthy behaviour, but parents who depend on explanation 

as the sole means of educating their children are unlikely to achieve the desired results 

(Mattila et al., 2005a). Socialization to oral health behaviours is considered a modelling 

process in which children learn the behaviour of their parents as the most available and valued 

role models (Bandura, 1986). Parents as the reinforcing factor (Green & Kreuter, 1991) could 

be the most important resources of social support for school-age children (Åstrøm & 

Jakobsen, 1996). Parents continue their important social modelling for their offspring 

regarding oral health behaviour, even when the children meet other socializing agents outside 

the home (Åstrøm & Jakobsen, 1998). In countries like Iran, mothers as the primary care 

givers who spend a great deal of time in close relationship with their children play a vital role 

in inculcating favourable behaviours. In respect of changing roles and areas of responsibility 

within the family (Rossow, 1992), fathers should be encouraged to find a more active role in 

their children’s health as well. Considering gender linking for health behaviours (Åstrøm, 

1998; Wickrama et al., 1999), the fathers particularly could assist their sons to healthier 

behaviour.  
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Parental support improves the oral health of children and adolescents and varies during one’s 

lifetime. Parents of preschoolers should regularly check and assist with their children’s tooth 

brushing; this has been shown to be effective in twice-daily tooth brushing and in reducing 

dental caries (Kuriakose & Joseph, 1999; Pine et al., 2000). Adolescents also benefited from a 

close and supportive relationship with their parents for development of their oral hygiene 

performance (Åstrøm, 1998). The present results revealed that for preadolescents to take 

advantages of twice-daily tooth brushing and sound dentition, their parental supervision is 

essential.  

Research have been shown that parents’ own oral health behaviour, lifestyle, and routines 

influence  the  way they  assist  their  children  (Mattila  et  al.,  2000).  The  present  findings  also  

showed that those mothers with a favourable OSC reported frequent supervision of their 

children’s tooth brushing. By applying a factor analysis on mother’s oral health-related 

factors, mother’s OSC and her supervision of the children’s tooth brushing resulted in a single 

factor, called the behavioural aspect. The mothers’ own oral health behaviour may impact 

their sense of responsibility towards their children’s oral health behaviour. The perceived 

benefits (HBM, 2009) of good oral health may for its part explain the mothers’ supportive 

behaviour (Pine et al., 2000). 

That mothers’ positive attitudes towards oral health, in the present study, showed a significant 

effect on their children’s twice-daily tooth-brushing behaviour and good oral health is in 

accordance with earlier research on the influence of mothers’ positive oral health attitudes on 

oral health and oral self-care of the children (Pine et al., 2000; Okada et al, 2001; Adair et al., 

2004; Skeie et al., 2006). Attitudes towards oral health impact on how parents care for the oral 

health of their children (Adair et al., 2004). In the present study, according to factor analysis, 

oral health-related knowledge and attitudes of the mothers resulted in a single factor as an 

educational factor. Then, in the separate analyses, knowledge did show an additive effect 

along with attitude on children’s oral health. Behavioural theories (Noar, 2005-2006) explain 

the impact of attitudes in changing and maintaining behaviour (Freeman & Linden, 1995; 

Pine et al., 2000; Skeie et al., 2006). On the other hand, parental knowledge has been 

associated with children’s oral health behaviour (Poutanen et al., 2006). It may explain the 

supportive role of knowledge in establishing attitudes. 

In the final analyses, the mother’s behavioural aspect showed significantly more influence on 

the child’s oral health and self-care than did the mother’s educational aspect. Mothers’ 

behavioural aspect has impacted children’s tooth brushing behaviour, OSC, decay-free teeth, 

sound dentition, and full dental treatment for permanent teeth. While mother’s educational 

aspect showed a significant influence on the child’s decay-free teeth and full dental treatment 
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for primary teeth, it failed to show a statistically significant impact on the child’s other oral 

health-related outcomes. However, odds ratios from 1.1 to 1.7, and their explaining the good 

estimate of these outcomes, confirm the supporting role of knowledge and attitude in 

changing and maintaining behaviour (Noar, 2005-2006). It may suggest that improving the 

cognitive and affective domains among mothers, may lead to constructive behavioural 

changes. 

A KAB model (acquisition of factual knowledge will alter attitudes and lead to a change in 

behaviour), however, has been criticised as a simplistic representation of human behaviour 

(Daly et al., 2002) and is not widely accepted. It has been emphasized that behaviour is 

largely determined by the prospects and circumstances in which individuals live (Sheiham, 

2000).

6.3.3. Oral health promotion among preadolescents 

The present community trial showed that a school-based intervention approach is, at least in 

the short term, effective in improving the gingival health of preadolescents with poor gingival 

health at baseline. This is in line with earlier findings (Hartono et al., 2002; Biesbrock et al., 

2004; Watt & Marinho, 2005). Noticeably, in the interventions involving parents (parental-aid 

and combination groups) outcome improvement was evident. Employing the parental support 

resulted in desired outcomes in other oral health interventions (Redmond et al., 1999; 

Worthington et al., 2001). 

To analyse and to find different strategies for youth health promotion in different countries is 

important  to  improve  the  capability  of  the  younger  generation  to  make  healthy  lifestyle  

choices (Nutbeam, 1997). School-based intervention has been suggested as a suitable 

approach for improving children’s health and it can be efficient, effective, cost-effective, and 

beneficial to the entire community (WHO, 2003a; Moysés & Rodriques, 2006). The findings 

of the present trial suggest that the school is an appropriate structure in place, also in Iran, to 

implement oral health intervention programmes.  

Furthermore, as health-care systems have limited resources, to select the best preventive 

strategy that requires the least resources is very important (Oscarson et al., 2003). To find a 

suitable educational programme not depending on costly professional input, is of great 

importance (Watt & Marinho, 2005), particularly in countries with a developing oral health 

care system like Iran. Using the school system to provide information to parents seems to be 

both efficient and cost-effective (Booth & Samdal, 1997; Kwan et al., 2005). UNESCO 

(2010) advised the parent-teacher meetings to collaborate and coordinate between home and 
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school. These meetings are frequent at schools in Iran and could facilitate the delivery of oral 

health-related information to parents.  

The present results represent the important role of parents in improving and sustaining the 

oral health status and behaviour of their offspring. This finding is in agreement with evidence 

in the literature (Booth & Samdal, 1997; Pine et al., 2000). Family cohesiveness and structure 

are respected as important for children’s well-being (Park, 2007). The establishment of public 

policies centred on support to the family and targeting families for intervention to promote 

and establish favourable oral health behaviours is suggested as an important strategy for 

children’s health promotion (Pine et al., 2000; Moysés & Rodriques, 2006). The high 

effectiveness of the present intervention was confirmed by a small NNT for the two 

intervention groups involving parents. Parents in the communities with a similar cultural 

background such as Iran could therefore well be employed for intervention programmes.  

Health and oral health education is one of the main responsibilities of health counsellors at 

schools in Iran. However, some findings of the present trial demonstrated that the intervention 

in class guided by health counsellors did not result in a marked improvement among children. 

It seems that in addition to the personal traits, attitudes, and commitments that influence the 

quality of health counsellors’ work and consequently the success of school-based programmes 

(Moysés et al., 2003; Gill et al., 2009); health counsellors may have insufficient oral health 

information. It seems that health counsellors must receive advanced training and education on 

the subject of oral health. Due to a recent shortage in the number of health counsellors, they 

usually must cover two primary schools, which reduces the quality of their job along with 

many other duties at schools. Providing financial support to encourage health counsellors, as 

well as training an adequate number of them to cover primary schools is a necessity. 

This study reveals that many of the children did not benefit from low-cost facilities and 

subsidised dental treatment delivered at public health centres. The link between schools and 

health centres seems to be unclear (Gill et al., 2009), and this barrier as well as other possible 

obstacles needs to be addressed by health-policy makers.  

Because of the continuing perception that oral health is separate from general health, there is a 

risk of marginalising oral health promotion (Freeman, 2002). Considering the common risk 

factor approach, developing a more holistic approach to promoting oral and general health of 

the children is of great importance.  
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7. CONCLUSIONS AND RECOMMENDATIONS 

Dental status of the children was rather good (DMFT = 0.4 ± 0.9, dmft = 3.8 ± 2.8). However, 

the children’s oral hygiene was unsatisfactory, as almost all children had plaque and bleeding 

on at least one index teeth. Recommended oral self-care was evident for 34% of the children; 

about half of them (46%) reported a twice-daily tooth brushing behaviour. 

Parents’ education had significant effect on the child’s oral health status. Mother’s favourable 

OSC behaviour and her supervision of the child’s tooth brushing showed positive effect on 

the  child’s  oral  health  status  and  OSC  behaviour.  As  well  as,  mother’s  oral  health-related  

knowledge and attitudes had positive effect on the child’s oral health status. The school-based 

oral health educational programme - especially when involving the parents - improved 

children’s oral hygiene and gingival health. 

Poor oral hygiene and high prevalence of dental caries in primary teeth among children call 

for decisive oral health promotion activities.  In oral health educational programmes, children 

should have top priority due to their critical period for adopting favourable oral health 

behaviours. These programmes need to be implemented to cover comprehensively the 

determinants of oral health. 

The role of parents, especially mothers, has been shown to be extremely important to promote 

and maintain the children’s oral health and behaviour. In oral health promotion activities, the 

influential role of parents should be acknowledged. Since the mother and the father seem to 

play an important role in fostering good health behaviour in a child, particularly fathers 

should be encouraged to assume a more active role regarding oral health of their offspring.  

Parents should be made aware how imperative is their modelling role in their children’s oral 

health and behaviour. It is important to support parents to enhance their knowledge and to 

adopt healthy behaviours in regards to oral health. Firstly, parents should be empowered to 

improve their own oral health behaviour and then to transfer that healthy behaviour to their 

children. Oral health interventions should improve children’s tooth-brushing skills as well as 

parents’ ability to perform plaque-assessment for their children.  

Community school-based oral health educational programmes should be established to 

include all primary schools. It should be borne in mind that the school forms the main setting 

to implement oral health promotion, and is one of the first and the most important secondary 

socializing agencies for children. The importance of this system to transfer not only oral 
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health-related knowledge, but also healthy behaviours and skills to the children should be 

realized, and the existing system should even be modified to better serve these aims.  

The role of teachers, and especially health counsellors to help children to achieve a healthier 

oral status should be realized and strengthened. The health counsellors should be empowered 

for their duties regarding children’s oral health as a vital part of general health.  

The school-based oral health educational programmes should benefit from a multi-sectored 

approach in oral health promotion for children. The parent-school meetings could be one 

useful setting employed for communication between the community, the school, and the 

family. The oral health programmes should take advantage of the common risk factor 

approach to avoid marginalising oral health, as well as to optimise their benefits for both 

general and oral health.  

To evaluate the long-term outcomes of an oral health intervention programme and to assess 

employment of other sectors of the school setting in improvement of the children’s oral health 

calls for further research.  
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8. SUMMARY 

Despite a relatively low caries prevalence in permanent teeth at present, unsatisfactory oral 

hygiene and tooth-brushing behaviour along with the high caries prevalence in primary teeth 

expose Iranian children to a potentially high rate of dental caries in the future. As 

preadolescents and adolescents make up over 30% of the population of Iran, planning oral 

health promotion programmes focusing on the determinants of oral health is a major challenge 

to health policy decision-makers.  

The present study assessed oral health and its determinants among Iranian preadolescents, in 

order to test a school-based health education programme to promote their oral health. The 

working hypotheses were: 1) Preadolescents’ better oral health status and OSC behaviour 

positively associate with higher level of parents’ education. 2) Mothers with a higher level of 

knowledge of and positive attitudes towards oral health and mothers having their own 

favourable OSC behaviour, as well as mothers undertaking active supervision of their 

children’s tooth brushing facilitate better oral health for their preadolescents. 3) A school-

based oral health educational programme will improve oral health in the preadolescents. 

A cross-sectional study and a 3-month school-based intervention trial involving a 

representative sample of 9-year-olds were designed in Tehran, Iran. The data came from 

children’s clinical dental examinations at baseline and at study end, as well as from the self-

administered questionnaires for the children and their mothers at baseline. By means of multi-

stage sampling, firstly from a list of primary schools taking the children’s gender into 

account, 16 schools (8 for boys, 8 for girls) were randomly selected. The randomization was 

applied separately for boys’ and girls’ schools by means of systematic random allocation. 

Subsequently, from each school one third-grade class as a cluster was randomly chosen and 

all its children included. Totally, 459 subjects (225 boys and 234 girls) and their mothers 

participated in the study. For the intervention trial, the clusters were randomly assigned to 

three intervention groups and one control group, each group comprising two girls’ and two 

boys’ schools.  

After baseline data collection, three kinds of intervention were implemented, one in class, one 

via the parents, and one as a combination of these. One group served as controls with no 

intervention. The follow-up examinations occurred 3 months later. The outcome measures of 

the study were changes in plaque and bleeding scores recorded.  

The results showed that the mean dmft and mean DMFT values for the primary and 

permanent teeth were 3.75 (SD = 2.8) and 0.4 (SD = 0.9), respectively. All children had 
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plaque on at least one index tooth. Bleeding on probing in at least one index tooth occurred in 

81%. About one-third (34%) of the children reported favourable oral self-care (OSC). Less 

than half (46%) of the children reported brushing their teeth at least twice daily. 

The final logistic regression analyses to determine the factors influencing children’s oral 

health showed that the girls were more likely to report twice-daily tooth brushing (OR = 1.6) 

and to have favourable OSC (OR = 2.0), decay-free teeth (OR = 1.8) and treated permanent 

teeth (OR = 3.3). Higher parental education had a positive influence on the child’s decay-free 

teeth (OR =1.2), child’s treated permanent teeth (OR =1.6), and child’s treated primary teeth 

(OR =1.5), but no influence on children’s reported tooth brushing and OSC. Mother’s oral 

health-related aspects, i.e., mother’s favourable OSC, high knowledge levels of and positive 

attitudes towards oral health, and active supervision of the child’s tooth brushing had a 

positive effect on all aspects of children’s oral health status and behaviours (ORs from 1.3 to 

1.9).  

After the intervention, the positive outcomes regarding oral hygiene were most frequent in 

children in the parental-aid (P < 0.001) and combined groups (P < 0.05), and healthy gingiva 

was more prevalent among these same children (P < 0.001) than for the control group. The 

class-work group did not differ from the controls. The final GEE models showed a strong 

intervention effect on healthy gingiva in both groups where parents were involved: the 

parental-aid group (OR = 7.7, 95% CI 2.2-27.7) and combined group (OR = 6.6, 95% CI 2.0-

22.1).   

In conclusion, unsatisfactory oral hygiene and unfavourable tooth brushing behaviour were 

found among 9-year-old preadolescents in Tehran. Mother’s OSC, knowledge of and attitudes 

towards oral health, and supervision of the child’s tooth brushing showed an influential 

impact on the child’s oral health and OSC. This short-term school-based intervention 

appeared to be successful in promoting gingival health of preadolescents and emphasized the 

significance of role of the parents in health education activities.  



79

9. ACKNOWLEDGMENTS 

The present study was performed under the auspices of the World Health Organization’s pilot 

projects in Community Dental Health in the Department of Oral Public Health, Institute of 

Dentistry, University of Helsinki in Finland, and the Department of Community Oral Health, 

School of Dentistry, Shaheed Beheshti Medical University, Tehran, Iran, from 2003 to 2010. I 

am grateful to these institutes for all the facilities they provided to me for the completion of 

my studies. Study grants from the Iran Center for Dental Research, Shaheed Beheshti Medical 

University, and the University of Helsinki are greatly appreciated. I also acknowledge the 

Council for Dental Education, the Ministry of Health and Medical Education of Iran, and the 

WHO office in Tehran for their support. 

I am profoundly grateful to my supervisor, Professor Heikki Murtomaa, DDS, PhD, MPH, 

Head of the Department of Oral Public Health, Institute of Dentistry, University of Helsinki, 

for his thorough supervision, expert guidance, constructive criticism, and continuous support 

throughout my studies. My warmest appreciation goes to him for his expertise and his 

experience in the oral public health field, which were of great help to me. Without him this 

study would never have been completed. I am enormously proud to have been his student.  

I am deeply indebted to my other supervisor, Adjunct Professor Jorma Virtanen, DDS, PhD, 

Department of Public Health, University of Helsinki, for his professional guidance, helpful 

criticism, and valuable comments at all stages of my study. He deepened my understanding of 

systematic scientific research with his deep knowledge, critical view, and through deep 

discussions with him. Being his student has been a privilege for me.  

I am sincerely indebted to Adjunct Professor Miira Vehkalahti, DDS, PhD, Department of 

Oral Public Health, Institute of Dentistry, University of Helsinki, for her professional 

guidance and continuous support during my study. Her profound scientific expertise and 

excellent sense of humor have been a constant source of encouragement. I am very grateful 

for  the  possibility  to  have  her  as  a  teacher  and  also  as  a  good friend.  I  am also  thankful  to  

Professor Lauri Tarkkonen, PhD, Department of Mathematics and Statistics, University of 

Helsinki, for teaching me the principles of biostatistics. 

I also express my sincere thanks to my Iranian supervisor, Associate Professor Azita 

Tehranchi,  DDS,  MSc,  Department  of  Orthodontics,  School  of  Dentistry,  Shaheed  Beheshti  

Medical University, for her friendly cooperation and support. Her efforts in facilitating my 

research work are of great value to me.  



80

My warm thanks and gratitude also go to Carol Norris, PhD, University of Helsinki, for 

teaching me the principles of English scientific writing and for her excellent editing of my 

thesis. I am also sincerely grateful for the possibility to have her as a good friend. 

I am deeply grateful to the official referees of my thesis, Professor Anne Nordrehaug Åström, 

DDS, PhD, Department of Clinical Dentistry, University of Bergen, Norway, and Associate 

Professor Sisko Honkala, DDS, PhD, MSc, Department of Developmental and Preventive 

Sciences, Kuwait University, Kuwait, for their constructive and valuable comments to 

improve my thesis. 

I also wish to express my warm thanks to my friends and colleagues in Iran and Finland for 

their support and friendship during my study, especially Prof. Fazlollah Ghofranipour, Dr. 

Maarit  Gockel,  Azam,  Sofia,  and  all  others  that  made  it  easier  and  more  pleasant  for  me to  

live here. 

I also thank the staff and pupils of the schools for their cooperation; without their kind 

assistance this study would not have been carried out. 

I can never thank my father and my sisters and my brothers enough for their patience, support, 

and encouragement throughout the study time. They always believed in me and enriched my 

life  in  countless  ways.  My dearest  thanks  go  to  all  my family  members.  Finally,  I  owe my 

heartfelt thanks to my late mother, who was my first and my best teacher who taught me how 

to read, how to love people, and showed me in so many ways how best to live.  

This  thesis  I  dedicate  to  all  the  children  of  my  country  and  all  over  the  world  for  their  

healthier future life. 

Zahra Saied-Moallemi 

Helsinki 

September 2010 



Acs  G,  Lodolini  G,  Kaminsky  S,  Cisneros  GJ.  
Effect of nursing caries on body weight in a 
pediatric population. Pediatr Dent 1992;14:302-
305.

ADA (American Dental Association). Back-to-
school checkup; Send your child off to school 
with  a  healthy  mouth.  J  Am  Dent  Assoc  
2004;135:1203. 

Adair PM, Pine CM, Burnside G, Adair PM, Pine 
CM, Burnside G, Nicoll AD, Gillett A, Anwar S, 
Broukal  Z,  Chestnutt  IG,  Declerck  D,  Ping  FX,  
Ferro R, Freeman R, Grant-Mills D, Gugushe T, 
Hunsrisakhun J, Irigoyen-Camacho M, Lo EC, 
Moola MH, Naidoo S, Nyandindi U, Poulsen VJ, 
Ramos-Gomez F, Razanamihaja N, Shahid S, 
Skeie MS, Skur OP, Splieth C, Soo TC, Whelton 
H, Young DW. Familial and cultural perceptions 
and beliefs of oral hygiene and dietary practices 
among ethnically and socio-economically diverse 
groups. Community Dent Health 2004;21(Suppl 
1):102-111. 

Adair P, Ashcroft A. Theory-based approaches to 
the planning and evaluation of oral health 
education  programmes.  In:  Pine  S,  Harris  R  
(eds). 2nd ed. Community oral health. Berlin: 
Quintessence, 2007. pp: 307-331. 

Addy M, Dummer PM, Hunter ML, Kingdon A, 
Shaw WC. The effect of toothbrushing 
frequency, toothbrushing hand, sex and social 
class on the incidence of plaque, gingivitis and 
pocketing in adolescents: a longitudinal cohort 
study. Community Dent Health 1990;7:237-247. 

Addy M, Hunter ML, Kingdon A, Dummer PM, 
Shaw WC. An 8-year study of changes in oral 
hygiene and periodontal health during 
adolescence. Int J Paediatr Dent 1994;4:75-80. 

Ahmed NA, Åstrøm AN, Skaug N, Petersen PE. 
Dental caries prevalence and risk factors among 
12-year old schoolchildren from Baghdad, Iraq: a 
post-war survey. Int Dent J 2007;57:36-44. 

AIHW (Australian Institute of Health and 
Welfare). Australia’s Health 1998: the Sixth 
Biennial Report of the Australian Institute of 
Health and Welfare. Canberra: AIHW, 1998. 

Ajzen I, Fishbein M. Understanding attitudes and 
predicting social behavior. Englewood Cliffs, NJ: 
Prentice Hall, 1980. 

Ajzen I. The Theory of Planned Behavior. 
Organizational Behavior and Human Decision 
Processes 1991;50:179-211. 

Aleksejuniene J, Holst D, Grytten JI, Eriksen 
HM. Causal patterns of dental health in 
populations. Caries Res 2002;36:233-240. 

Al-Mutawa  SA,  Shyama  M,  Al-Duwairi  Y,  
Soparkar P. Dental caries experience of Kuwaiti 
schoolchildren. Community Dent Health 
2006;23:31-36. 

Alm A. On dental caries and caries-related 
factors  in  children  and  teenagers.  Swed  Dent  J  
Suppl  2008;195:7-63.  

Almeida CM, Petersen PE, André SJ, Toscano A. 
Changing oral health status of 6- and 12-year-old 
schoolchildren in Portugal. Community Dent 
Health 2003;20:211-216. 

Al-Omiri MK, Al-Wahadni AM, Saeed KN. Oral 
Health Attitudes, Knowledge, and Behaviour 
Among School Children in North Jordan. J Dent 
Educ 2006;70:179-187. 

Al-Tamimi S, Petersen PE. Oral health situation 
of school children, mothers and school teachers 
in Saudi Arabia.Int Dent J 1998; 48:180-186. 

Alvarez-Arenal A, Alvarez-Riesgo JA, Peña-
Lopez JM, Fernandez-Vazquez JP. DMFT, dmft 
and treatment requirements of schoolchildren in 
Asturias, Spain. Community Dent Oral 
Epidemiol 1998;26:166-169. 

Andreasen AR. Marketing social change: 
changing behavior to promote health, social 
development, and the environment. San 
Francisco: Jossey-Bass, 1995. 

Anson RJ. Systemic reform: perspectives on 
personalizing. US Department of Education, 
1994.

Antonovsky A. Unraveling the mystery of health 
- How People Manage Stress and Stay Well, San 
Francisco, Jossey-Bass, 1987. 

Anusavice KJ. Present and future approaches for 
the control of caries. J Dent Educ 2005; 69: 538-
554.

Arbeit  ML,  Johnson CC,  Mott  DS,  Harsha  DW, 
Nicklas TA, Webber LS, Berenson GS. The 
Heart Smart cardiovascular school health 
promotion: behavior correlates of risk factor 
change. Prevent Med 1992;21:18–32. 

Ashton  J,  Seymour  H.  The  New  Public  Health.  
Buckingham: Open University Press, 1990. 

Ausems M, Mesters I, van Breukelen G, De 
Vries  H.  Do  Dutch  11-12  year  olds  who  never  
smoke, smoke experimentally or smoke regularly 

10. REFERENCES

81



82

have different demographic backgrounds and 
perceptions of smoking? Eur J Public Health 
2003;13:160-167. 

Bagramian RA, Garcia-Godoy F, Volpe AR. The 
global increase in dental caries. A pending public 
health crisis. Am J Dent 2009;22:3-8. 

Bandura A. Influence of model’s reinforcement 
contingencies on the acquisition of imitative 
responses. J Pers Soc Psychol 1965;36:589-595. 

Bandura A. Self-efficacy: toward a unifying 
theory of behavioral change. Psychol Rev 
1977;84:191-215. 

Bandura A. Observational Learning. In: Social 
Foundations of Thought and Action: A Social 
Cognitive Theory. New Jersey: Englewood 
Cliffs, 1986. pp: 47-105. 

Basak CA, Nilufar K, Murtomaa H. Self-efficacy 
perspective on oral health among Turkish pre-
adolescents. Oral Health Prev Dent 2005;3:209-
215.

Batchelor P, Sheiham A. The limitations of a 
‘high-risk’ approach for the prevention of dental 
caries. Community Dent Oral Epidemiol 
2002;30:302-312. 

Beaglehole R, Bonita R. Public health at the 
crossroads: which way forward? Lancet 
1998;351:590-592. 

Beattie A. The health promoting schools: from 
idea to action. In: Scriven A, Orme J. Health 
promotion; professional perspectives. 
Hampshire: MacMillan, The Open University, 
1996. pp. 129-143. 

Becker, M. The health belief model and personal 
health behaviour. Health Education monographs 
1974;2:1-146. 

Bedi  R,  Lewsey  JD,  Gilthorpe  MS.  Changes  in  
oral health over ten years amongst UK children 
aged 4-5 years living in a deprived multiethnic 
area. Br Dent J 2000;189:88-92. 

Bedos  C,  Brodeur  JM,  Arpin  S,  Nicolau  B.  
Dental caries experience: A two-generation 
study. J Dent Res 2005:84:931-936. 

Biesbrock AR, Walters PA, Bartizek RD. Short-
term impact of a national dental education 
program on children’s oral health knowledge. J 
Clin Dent 2004;15:93-97. 

Blay  D,  Åstrøm  AN,  Haugejorden  O.  Oral  
hygiene and sugar consumption among urban and 
rural adolescents in Ghana. Community Dent 
Oral Epidemiol 2000;28:443-450. 

Blinkhorn A. Influence of social norms on 
toothbrushing behavior of preschool children. 
Community Dent Oral Epidemiol 1978;6:222-
226.

Bolin  AK,  Bolin  A,  Jansson  L,  Calltorp  J.  
Children’s Dental Health in Europe. Swed Dent J 
1997;21:25-40. 

Boorse C. Health as a theoretical concept. Philos 
Sci 1977;44:542-573. 

Booth ML, Samdal O. Health-promoting schools 
in Australia: models and measurement. Aust N Z 
J Public Health 1997;21:365-370. 

Bridges W, Mitchell S. Leading transition: a new 
model for change. Leader to Leader 2000;16:30-
36.

Brothwell DJ, Jutai DK, Hawkins RJ. An update 
of mechanical oral hygiene practices: Evidence-
based recommendations for disease prevention. J 
Can Dent Assoc 1998;64:295-306. 

Bruno-Ambrosius  K,  Swanholm  G,  Twetman  S.  
Eating habits, smoking and tooth brushing in 
relation to dental caries: a 3-year study in 
Swedish female teenagers. Int J Paediatr Dent 
2005;15:190-196. 

Buischi YAP, Axesson P, Oliveria LB, Mayer 
MPA,  Gjermo  P.  Effect  of  two  
preventiveprogram on oral health knowledge and 
habits among Brazilian schoolchildren. 
Community Dent Oral Epidemiol 1994;22:41-46. 

Bunker  B,  Alban  B.  Large  group  interventions:  
engaging the whole system for rapid change. 
New York: Jossey-Bass, 1977.  

Burt BA. Prevention policies in the light of the 
changed distribution of dental caries. Acta 
Odontol Scand 1998;56:179-186. 

Burt BA, Pai S. Sugar consumption and caries 
risk: a systematic review. J Dent Educ 
2001;65:1017-1023. 

Campus  G,  Lumbau  A,  Lai  S,  Solinas  G,  
Castiglia P. Socio-economic and behavioural 
factors related to caries in twelve-year-old 
Sardinian children. Caries Res 2001;35:427-434. 

Cannick GF, Horowitz AM, Garr DR, Reed SG, 
Neville BW, Day TA, Woolson RF, Lackland 
DT. Oral cancer prevention and early detection: 
using the PRECEDE-PROCEED framework to 
guide the training of health professional students. 
J Cancer Educ 2007;22:250-253. 



83

Caufield PW, Griffen AL. Dental caries: An 
infectiou and transmissible disease. Pediatr Clin 
North Am 2000;47:1001-1019. 

Cheal D. sociology of family life. London: 
Palgrave, 2002. 

Chen MS. Oral health of disadvantaged 
populations. In: Cohen LK and Gift HC eds. 
Disease prevention and oral health promotion. 
Socio-dental sciences in action. Copenhagen: 
Munksgaard, 1995. pp. 153-212. 

Chen M, Andersen RM, Barmes DE, Leclercq 
M-H, Lyttle CS: Comparing Oral Health Care 
Systems. Geneva: World Health Organization 
(WHO), 1997. 

Christensen LB, Petersen PE, Bhambal A. Oral 
health and oral health behaviour among 11-13-
year-olds in Bhopal, India. Community Dent 
Health 2003;20:153-158.  

Christensen P. The health-promoting family: a 
conceptual framework for future research. Soc 
Sci Med 2004;59:377-387. 

CIOMS (Council for International Organizations 
of Medical Sciences). International Ethical 
Guidelines for Biomedical Research Involving 
Human Subjects. Available at: 
http://www.cioms.ch/frame_guidelines_nov_200
2.htm. 

Cinar AB, Murtomaa H. Clustering of Obesity 
and Dental Health with Life-Style Factors among 
Turkish and Finnish Pre-adolescents. Obes Facts 
2008;1:196-202.  

Currie C, Hurrelmann K, Settertobulte W, Smith 
R, Todd J, eds. Health and health behaviour 
among young people. Copenhagen, WHO 
Regional Office for Europe, 2000. 

Curzon ME, Preston AJ. Risk groups: nursing 
bottle caries/caries in the elderly. Caries Res 
2004;38(Suppl 1):24-33. 

Dahlgren G, Whitehead M. Policies and 
strategies to promote social equity in health. 
Copenhagen, WHO/Regional Office for Europe, 
1992.

Dahlgren G. European Health Policy Conference: 
opportunities for the future. Copenhagen, 
WHO/Regional Office for Europe, 1995. 

Daly B, Watt R, Batchelor P, Treasure E. 
Essential Dental Public Health. Oxford: Oxford 
University Press, 2002. 

Daneshkazemi AR, Davari A. Assessment of 
DMFT and enamel hypoplasia among junior high 

school  children  in  Iran.  J  Contemp  Dent  Pract  
2005;6:85-92. 

Darout  IA,  Åstrøm   AN,  Skaug  N.  Knowledge  
and behaviour related to oral health among 
secondary school students in Khartoum Province, 
Sudan. Int Dent J 2005;55:224-230. 

David J, Wang NJ, Åstrøm AN, Kuriakose S. 
Dental caries and associated factors in 12-year-
old schoolchildren in Thiruvananthapuram, 
Kerela, India. Int J Paediatr Dent 2005;15:420-
428.

David J, Åstrøm AN, Wang NJ. Prevalence and 
correlates of self-reported state of teeth among 
schoolchildren  in  Kerala,  India.  BMC  Oral  
Health 2006;6-10. 

Davidson PL, Rams TE, Andersen RM. Socio-
behavioral determinants of oral hygiene practices 
among USA ethnic and age groups. Adv Dent 
Res 1997;11:245-253. 

Davies GN. Early childhood caries – a synopsis. 
Community Dent Oral Epidemiol 1998;26:106-
116.

Davies  RM,  Ellwood  RP,  Davies  GM.  The  
rational use of fluoride toothpaste. Int J Dent 
Hyg 2003;1:3-8. 

Denman  S,  Moon  A,  Parsons  C,  Stears  D.  The  
health promoting school. Policy, research and 
practice. London: Routledge Falmer, 2002. 

Dharamsi  S,  Jivani  K,  Dean  C,  Wyatt  C.  Oral  
care for frail elders: knowledge, attitudes, and 
practices of long-term care staff. J Dent Educ 
2009;73:581-588. 

Disney JA, Graves RC, Stamm JW, Bohannan 
HM, Abernathy JR, Zack DD. The University of 
North Carolina Caries Risk Assessment study: 
further developments in caries risk prediction. 
Community Dent Oral Epidemiol 1992;20:64-75. 

Dolan TA. Identification of appropriate outcomes 
for an aging population. Spec Care Dent 
1993;13:35-39. 

Donkin  AJM,  Tiltson  RJ,  Neale  RJ,  Gregson K.  
Children’s food preferences: television 
advertising vs nutritional advice. Br Food J 
1992;94:6-9. 

Dorri M, Sheiham A, Watt RG (2009a). 
Relationship between general hygiene behaviours 
and oral hygiene behaviours in Iranian 
adolescents. Eur J Oral Sci 2009;117:407-412. 

Dorri M, Sheiham A, Hardy R, Watt R (2009b). 
The relationship between Sense of Coherence 



84

and toothbrushing behaviours in Iranian 
adolescents in Mashhad. J Clin Periodontol 
2009;37:46-52. 

Downer MC. Caries experience and sucrose 
availability: an analysis of the relationship in the 
United Kingdom over fifty years. Community 
Dent Health 1999;16:18-21. 

Edwards SJ, Braunholtz DA, Lilford RJ, Stevens 
AJ. Ethical issues in the design and conduct of 
cluster randomized controlled trials. BMJ 
1999;318:1407-1409.  

Egri M, Gunay O. Association between some 
educational indicators and dental caries 
experience of 12-year-old children in developing 
countries: an ecological approach. Community 
Dent Health 2004;21:227-229. 

Eriksen HM, Dimitrov V, Rohlin M, Petersson 
K, Svensater G. The oral ecosystem: implications 
for education. Eur J Dent Educ 2006;10:192-196.  

Ewles L, Simnett I. promoting health: a practical 
guide to health education. London, Baillière 
Tindall, 1999. 

Fabien V, Obry-Musset AM, Hedelin G, Cahen 
PM. Caries prevalence and salt fluoridation 
among 9-year-old schoolchildren in Strasbourg, 
France. Community Dent Oral Epidemiol 
1996;24:408-411. 

Farsi JM, Farghaly MM, Farsi N. Oral health 
knowledge, attitude and behaviour among Saudi 
school students in Jeddah city. J Dent 
2004;32:47-53. 

Fejerskov O, Kidd EAM, eds. Dental caries: the 
disease and its clinical management. 
Copenhagen, Denmark. Blackwell Monksgaard, 
2003.

Flinck A, Källestål C, Holm AK, Allebeck P, 
Wall S. Distribution of caries in 12-year-old 
children in Sweden. Social and oral health-
related behavioural patterns. Community Dent 
Health 1999;16:160-165. 

Freeman R, Maizels J, Wyllie M, Sheiham A. 
The relationship between health related 
knowledge, attitudes and dental health 
behaviours in 14-16-year-old adolescents. 
Community Dent Health 1993;10:397-404. 

Freeman R, Linden G. Health directed and health 
related dimensions of oral health behaviours of 
periodontal referrals. Community Dent Health 
1995;12:48-51. 

Freeman R. Child oral health promotion 
experiences in Northern Ireland. British Dental 
Journal. 2002;192:175. 

Frencken JE, Borsum-Andersson K, Makoni F, 
Moyana F, Mwashaenyi S, Mulder J. 
Effectiveness of an oral health education 
programme in primary schools in Zimbabwe 
after 3.5 years. Community Dent Oral Epidemiol 
2001;29:253-259. 

Friel S, Hope A, Kelleher C, Comer S, Sadlier D. 
Impact evaluation of an oral health intervention 
amongst primary school children in Ireland. 
Health Promot Int 2002;17:119-126. 

Garson DG. Factor Analysis. Available at: 
http://faculty.chass.ncsu.edu/garson/PA765/facto
r.htm. Accessed: 14.5.2010. 

Ghassemi  H,  Harrison  G,  Mohammad  K.  An  
accelerated nutrition transition in Iran. Public 
Health Nutr 2002;5,149-155. 

Gibson  S,  Williams  S.  Dental  caries  in  pre-
school children: associations with social class, 
toothbrushing habit and consumption of sugars 
and sugar-containing foods. Further analysis of 
data from the National Diet and Nutrition Survey 
of children aged 1.5-4.5 years. Caries Res 
1999;33:101-113. 

Gift HC, Reisine ST, Larach DC. The social 
impact of dental problems and visits. Am J 
Public Health 1992;82:1663-1668. 

Gift  HC,  Atchison  KA,  Dayton  CM.  
Conceptualizing oral health and oral health-
related quality of life. Soc Sci Med 1997;44:601-
608.

Gill P, Chestnutt IG, Channing D. Opportunities 
and challenges to promoting oral health in 
primary schools. Community Dent Health 
2009;26:188-192.   

Glanz K, Rimer BK. Theory at a glance: A Guide 
for Health Promotion Practice. NIH publication 
no. 95-3896. Bethesda, Md.: National Institutes 
of Health, National Cancer Institute, 1995. 

Glanz  K,  Rimer  BK,  Lewis  FM.  Health  
behaviour and health education: theory, research 
and practice. 3rd ed. San Francisco, CA: Jossey-
Bass, 2002. 

Grabauskas V. Integrated programme for 
community health in non-communicable disease 
(Inter-health). In: Leparski E, (ed). The 
prevention of non-communicable diseases: 
experiences and prospects. Copenhagen: WHO 
Regional Office for Europe, 1987. p. 285–310. 



85

Graham M. promoting health against inequality – 
using research to identify targets for intervention: 
a case study of women and smoking. Health 
Educ J 1999;57:292-302. 

Green LW, Kreuter MW, Deeds SG, Partridge 
KB. Health Education Planning: A Diagnostic 
Approach. Mountain View, CA: Mayfield 
Publishing, 1980. 

Green LW, Kreuter MW. Health Promotion 
Planning: An Educational and Environmental 
Approach. 2nd ed. Mountain View, CA: 
Mayfield Publishing, 1991. 

Greenwell AL, Johnsen D, DiSantis TA, 
Gerstenmaier J, Limbert N. Longitudinal 
evaluation of caries patterns form the primary to 
the mixed dentition. Pediatr Dent 1990;12:278-
282.

Hamissi J, Ramezani GH, Ghodousi A. 
Prevalence of dental caries among high school 
attendees in Qazvin, Iran. J Indian Soc Pedod 
Prev Dent 2008;26(Suppl 2):S53-55. 

Hamp  SE,  Nilsson  T,  Faresjö  T,  Gamsäter  G.  
Relevance of social and behavioral factors in the 
evaluation of dental health care for school 
children. Acta Odontol Scand 1984;42:109-118. 

Harel-Raviv  M,  Laskaris  M,  Chu  KS.  Dental  
caries and sugar consumption into the 21st 
century. Am J Dent 1996;9:184-190. 

Hartono SWA, Lambri Bandung SE, van 
Palenstein Helderman WH. Effectiveness of 
primary school-based oral health education in 
West Java, Indonesia. Int Dent J 2002;52:137-
143.

Hausen H. Caries prediction--state of the art. 
Community Dent Oral Epidemiol 1997;25:87-96. 

Hausen H, Kärkkäinen S, Seppä L. Application 
of the high-risk strategy to control dental caries. 
Community Dent Oral Epidemiol 2000;28:26-34. 

Hawkins  RJ,  Zanetti  DL,  Main  PA,  Jokovic  A,  
Dwyer JJM, Otchere DF, Locker D. Oral hygiene 
knowledge of high-risk Grade One children: an 
evaluation of two methods of dental health 
education. Community Dent Oral Epidemiol 
2000;28:336-343. 

HBM (Health Belief Model). Change theories - 
Health Belief Model (Detailed). Available at: 
http://www.comminit.com/changetheories/ctheor
ies/changetheories-31.html. Accessed  
07.09.2009. 

Helöe LA. Comparison of dental health data 
obtained from questionnaires, interviews and 

clinical examination. Scand J Dent Res 
1972;80:495-499. 

Hobdell M, Petersen PE, Clarkson J, Johnson N 
(2003a). Global goals for oral health 2020. Int 
Dent J 2003;53:285-288.  

Hobdell MH, Oliveria ER, Bautista R, Myburgh 
NG,  Lalloo  R,  Narendran  S,  Johnson  NW  
(2003b). Oral diseases and socio-economic status 
(SES). Br Dent J 2003;194:91-96. 

Holland  J,  Mauthner  M,  Sharpe  S.  Family  
matters: Communicating health messages in the 
family. Health Education Authority Family 
Health Research Reports. London:  Health 
Education authority, 1996.  

Hollister MC, Anema MG. Health behavior 
models and oral health: a review. J Dent Hyg 
2004;78:6.  

Honkala E, Rajala M, Rimpelä M. Oral hygiene 
habits among adolescents in Finland. Community 
Dent Oral Epidemiol 1981;9:61-68. 

Honkala E, Eskola A, Rimpelä M, Rajala M. 
Consumption of sweet foods among adolescents 
in Finland. Community Dent Oral Epidemiol 
1982;10:103-110. 

Honkala E, Paronen O, Rimpela M. Familial 
aggregation of dental health habits in Finland. J 
Pedod 1983;7:276-290. 

Honkala E. Frequency, pattern, and duration of 
habitual toothbrushing in children. J Pedod 
1984;8:365-376. 

Honkala E, Kannas L, Rise J. Oral health habits 
of schoolchildren in 11 European countries. Int 
Dent J 1990;40:211-217. 

Honkala  E,  Karvonen  S,  Rimpelä  A,  Rajalä  M,  
Rimpelä M, Prättälä R. Oral health promotion 
among Finnish adolescents between 1977 and 
1989. Health Promot Int 1991;6:21-30. 

Honkala E. Oral health promotion with children 
and  adolescents.  In:  Schou  L,  Blinkhorn  AS  
(eds). Oral health promotion. New York: Oxford 
University Press, 1993. pp: 169-187. 

Honkala S, Honkala E, Rimpelä A, Vikat A. Oral 
hygiene instructions and dietary sugar advice 
received by adolescents in 1989 and 1997. 
Community Dent Oral Epidemiol 2002;30:124-
132.

Honkala S, Honkala E, Al-Sahli N. Do life- and 
school- satisfaction and self-esteem indicators 
explain the oral hygiene habits of 



86

schoolchildren? Community Dent Oral 
Epidemiol. 2007;35:337-347. 

Horowitz AM, Kleinman DV. Oral health 
literacy: The new imperative to better oral health. 
Dent Clin N Am 2008;52:333-344. 

Hugoson A, Koch G, Göthberg C, Helkimo AN, 
Lundin  SA,  Norderyd  O,  Sjödin  B,  Sondell  K.  
Oral health of individuals aged 3-80 years in 
Jönköping, Sweden during 30 years (1973-2003). 
I. Review of findings on dental care habits and 
knowledge of oral health. Swed Dent J 
2005;29:125-138. 

Hutton JL. Are distinctive ethical principles 
required for cluster randomized controlled trials? 
Stat Med 2001;20:473-488.  

Inglehart M, Tedesco LA (1995a). Behavioral 
research related to oral hygiene practices: a new 
century model of oral health promotion. 
Periodontol 2000 1995;8:15-23. 

Inglehart MR, Tedesco LA (1995b). The role of 
the family in preventing oral diseases. In: Cohen 
LK, Gift HC. Disease prevention and oral health 
promotion; socio-dental sciences in action. 
Copenhagen: Munksgaard, 1995. pp. 271-305. 

Irigoyen ME, Maupomé G, Mejía AM. Caries 
experience and treatment needs in a 6- to 12-
year-old urban population in relation to socio-
economic status. Community Dent Health 
1999;16:245-249. 

Ismail AI, Tanzer JM, Dingle JL. Current trends 
of sugar consumption in developing societies. 
Community Dent Oral Epidemiol 1997;25:438-
443.

Iwata BA, Becksforth CM. Behavioral research 
in preventive dentistry: educational and 
contingency management approaches to the 
problem of patient compliance. J Appl Behav 
Anal 1981;14:111-120. 

Jaber Ansari Z. A review on the rate of caries 
experience in Iran during 1990-1992. Beheshti 
Univ Dent J 1998;17:246-254. 

Jamel  H,  Plasschaert  A,  Sheiham  A.  Dental  
caries experience and availability of sugars in 
Iraqi children before and after the United Nations 
sanctions. Int Dent J 2004;54:21-25. 

Järvelin J. Health Care Systems in Transition. 
Edited by Ana Rico and Teresa Cetani. Finland: 
European Observatory on Health Care Systems, 
2002.

Johnson GK,  Slach  NA.   Impact  of  tobacco use  
on periodontal status. J Dent Educ 2001;65:313-
321.

Kallio PJ. Health promotion and behavioral 
approaches in the prevention of periodontal 
disease in children and adolescents. Periodontol 
2000 2001;26:135-145. 

Kalsbeek H, Verrips GH. Consumption of sweet 
snacks and caries experience of primary school 
children. Caries Res 1994;28:477-483. 

Karikoski A, Ilanne-Parikka P, Murtomaa H. 
Oral self-care among adults with diabetes in 
Finland. Community Dent Oral Epidemiol 
2002;30:216–223. 

Karim A. Oral health care in Azad Kashmir – 
The earthquake and beyond. Developing 
Dentistry 2006;7:22-25. Available at: 
http://globalsmile.ca/sitebuildercontent/sitebuilde
rfiles/KashmirArticle.pdf 

Karim A, Wager B, Khan AA. Caries prevalence 
in Chikar, Kashmir, post-earthquake: 
implications for service provision. Int Dent J 
2009;59:19-25. 

Kasila K, Poskiparta M, Kettunen T, Pietilä I. 
Oral health counselling in changing 
schoolchildren’s oral hygiene habits: a 
qualitative study. Community Dent Oral 
Epidemiol 2006;34:419-428. 

Kay EJ, Baba SP. Designing dental health 
education materials for schoolteachers: formative 
evaluation research. J Clin Pediatr Dent 
1991;15:195-198. 

Kay E, Locker D. A systematic review of the 
effectiveness of health promotion aimed at 
improving oral health. Community Dent Health 
1998;15:132-144. 

Kelder SH, Perry CL, Klepp KI, Lytle LL. 
Longitudinal tracking of adolescent smoking, 
physical activity, and food choice behaviors. Am 
J Public Health 1994;84:1121-1126. 

Kickbusch I. The contribution of the World 
Health Organization to a new public health and 
health promotion. Am J Public Health 
2003;93:383-388. 

Kiwanuka SN, Åstrøm AN, Trovik TA. Dental 
caries experience and its relationship to social 
and behavioural factors among 3-5-year-old 
children  in  Uganda.  Int  J  Paediatr  Dent  
2004;14:336-346. 

Koivusilta L, Honkala S, Honkala E, Rimpelä A. 
Tooth brushing as part of the adolescent lifestyle 



87

predicts education level. J Dent Res 2003; 82: 
361-366. 

Krol DM. Dental caries, oral health, and 
pediatricians. Curr Probl Pediatr Adolesc Health 
Care 2003;33:253-270. 

Kuriakose S, Joseph E. Caries prevalence and its 
relation to socioeconomic status and oral hygiene 
practices in 600 preschool children of Kerala, 
India. J Indian Soc Pedod Prev Dent 1999;17:97-
100.

Kuusela  S,  Honkala  E,  Rimpelä  A.  
Toothbrushing frequency between the ages of 12 
and 18 years- longitudinal prospective studies of 
Finnish adolescents. Community Dent Health 
1996;13:34-39. 

Kuusela S, Honkala E, Kannas L, Tynjälä J, 
Wold B (1997a). Oral hygiene habits of 11-year-
old schoolchildren in 22 European countries and 
Canada in 1993/1994. J Dent Res 1997;76:1602-
1609.

Kuusela  S,  Honkala  E,  Rimpelä  A,  Karvonen S,  
Rimpelä M (1997b). Trends in toothbrushing 
frequency among Finnish adolescents between 
1977 and 1995. Community Dent Health 
1997;14:84-88. 

Kwan  SY,  Petersen  PE,  Pine  CM,  Borutta  A.  
Health-promoting schools: an opportunity for 
oral health promotion. Bull World Health Organ 
2005;83:677-685. 

Källestål C, Dahlgren L, Stenlund H. Oral health 
behaviour and self-esteem in Swedish children. 
Soc Sci Med 2000;51:1841-1849. 

Källestål C, Wall S. Socio-economic effect on 
caries. Incidence data among Swedish 12-14-
year-olds. Community Dent Oral Epidemiol 
2002;30:108-114. 

Källestål C, Dahlgren L, Stenlund H. Oral health 
behavior and self-esteem in Swedish adolescents 
over four years. J Adolesc Health 2006;38:583-
590.

Lalloo R, Solanki GS. An evaluation of a school-
based comprehensive public oral health care 
programme. Community Dent Health 
1994;11:152-155. 

Landis JR, Koch GG. The measurement of 
observer agreement for categorical data. 
Biometrics 1977;33:159-174. 

Leous P. Oral health care in the Iran. Assignment 
report, Jan 1990. Available at: 
http://www.WHO/ORH/EIS/12YRBook/1993. 

Leroy R, Bogaerts K, Lesaffre E, Declerck D. 
Effect of caries experience in primary molars on 
cavity formation in the adjacent permanent first 
molar. Caries Res 2005;39:342-349. 

Leroy R, Cecere S, Lesaffre E, Declerck D. 
Caries experience in primary molars and its 
impact on the variability in permanent tooth 
emergence sequences. J Dent 2009;37:865-871. 

Levine  RS,  Nugent  ZJ,  Rudolf  MC,  Sahota  P.  
Dietary patterns, toothbrushing habits and caries 
experience of schoolchildren in West Yorkshire, 
England. Community Dent Health 2007;24:82-
87.

Lewis DW, Ismail AI. Prevention of periodontal 
disease. The clinical guide to preventive health 
care, the Canadian task force on periodic health 
examination. Minister of supply and services: 
Ottawa, 1994. 

Linden A, Roberts N. Disease Management 
Interventions: What’s in the Black Box? Disease 
Management 2004;7:275-291. 

Lissau I, Holst D, Friis-Hasche E. Dental health 
behaviors and periodontal disease indicators in 
Danish youths. A 10-year epidemiological 
follow-up. J Clin Periodontol 1990;17:42-47. 

Lister-Sharp D, Chapman S, Stewart-Brown S, 
Sowden A. Health promoting schools and health 
promotion in schools: two systematic reviews. 
Health Technol Assess 1999;3:1-207. 

Locker D. measuring oral health: a conceptual 
framework. Community Dent Health 1988;5:3-
18.

Löe H. Oral hygiene in the prevention of caries 
and periodontal disease. Int Dent J 2000;50:129-
139.

MacGregor A. Evaluation of breakfast club 
initiatives in greater Glasgow, stages 1 and 2. 
Edinburg: Health Education Board for Scotland 
and Greater Glasgow Health Board Health 
Promotion, 1999. 

Macgregor IDM, Balding J, Regis D. Tooth-
brushing schedule, motivation, and lifestyle 
behaviours in 7770 young adolescents. 
Community Dent Health 1996;13:232-237. 

Macgregor  IDM,  Balding  J,  Regis  D.  Flossing  
behaviour in English adolescents. J Clin 
Periodontol 1998;25:291-296. 

Maes L, Vereecken C, Vanobbergen J, Honkala 
S. Tooth brushing and social  characteristics of 
families in 32 countries. Int Dent J 2006;56:159-
167.



88

Mahejabeen R, Sudha P, Kulkarni SS, Anegundi 
R. Dental caries prevalence among preschool 
children  of  Hubli:  Dharwad  city.  J  Indian  Soc  
Pedod Prev Dent 2006;24:19-22. 

Mandel ID. The plaque fighters: choosing a 
weapon. J Am Dent Assoc 1993;124:71-74. 

Marinho  VC,  Higgins  JP,  Sheiham  A,  Logan  S.  
Fluoride toothpastes for preventing dental caries 
in children and adolescents. Cochrane Database 
Syst Rev 2003;1:CD002278. 

Marinho  VC,  Higgins  JP,  Sheiham  A,  Logan  S.  
Combinations of topical fluoride (toothpastes, 
mouthrinses, gels, varnishes) versus single 
topical fluoride for preventing dental caries in 
children and adolescents. Cochrane Database 
Syst Rev 2004;1:CD002781. 

Marinho VC. Cochrane reviews of randomized 
trials of fluoride therapies for preventing dental 
caries. Eur Arch Paediatr Dent 2009;10:183-191. 

Marmot M, Wilkinson R. Social determinants of 
health. Oxford: Oxford University Press, 1999. 

Martens L, Vanobbergen J, Leroy R, Lesaffre E, 
Declerck D. Variables associated with oral 
hygiene levels in 7-year-olds in Belgium. 
Community Dent Health 2004;21:4-10. 

Mascarenhas AK. Determinants of caries 
prevalence and severity in higher SES Indian 
children. Community Dent Health 1999;16:107-
113.

Mattila ML, Rautava P, Sillanpää M, Paunio P. 
Caries in five-year-old children and associations 
with family-related factors. J Dent Res 
2000;79:875-881. 

Mattila ML, Rautava P, Paunio P, Ojanlatva A, 
Hyssälä L, Helenius H, Sillanpää M. Caries 
experience and caries increments at 10 years of 
age. Caries Res 2001;35:435-441. 

Mattila ML, Rautava P, Ojanlatva A, Paunio P, 
Hyssala L, Helenius H, Sillanpää M (2005a). 
Will the role of family influence dental caries 
among seven-year-old children? Acta Odontol 
Scand 2005;63:73-84. 

Mattila ML, Rautava P, Aromaa M, Ojanlatva A, 
Paunio  P,  Hyssala  L,  Helenius  H,  Sillanpaa  M  
(2005b). Behavioural and demographic factors 
during early childhood and poor dental health at 
10 years of age. Caries Res 2005;39:85-91. 

McCaul, KD, Glasgow, RE, Gustafson, C. 
Predicting levels of preventive dental behaviors. 
J Am Dent Assoc 1985;111:601-605. 

Mc  Grath  C,  Bedi  R.  Gender  variation  in  the  
social impact of oral health. J Irish Dent Assoc 
2000;46:87-91. 

McMurray  NE,  Lucas  JO,  Arbres-Duprey  V,  
Wright FA. The effects of mastery and coping 
models on dental stress in young children. Aust J 
Psychol 1985;37:65-70. 

Meyer-Lueckel H, Bitter K, Shirkhani B, 
Hopfenmuller W, Kielbassa AM. Prevalence of 
caries and fluorosis in adolescents in Iran. 
Quintessence Int 2007;38:459-465. 

Michalowicz BS, Diehl SR, Gunsolley JC, 
Sparks BS, Brooks CN, Koertge TE, Califano 
JV, Burmeister JA, Schenkein HA. Evidence of a 
substantial genetic basis for risk of adult 
periodontitis. J Periodontol 2000;71:1699-1707. 

Miilunpalo S. Evidence and theory based 
promotion of health-enhancing physical activity. 
Public Health Nutrition 2001;4:725-728. 

Milgrom P, Weinstein P, Kleinknecht R, Getz T. 
Treating fearful dental patients. Reston, VA: 
Reston Publishing Co, 1985. 

Milio N. Promoting health through public policy. 
Ottawa, Canadian Public Health Association, 
1986.

MOE (Ministry of Education). Booklet of 
statistics of administrative factors, Tehran: 
Ministry of Education. 2007. 

MOHME (Ministry of Health and Medical 
Education). Oral Health Situation of Iranian 
Children (O.H.S.I.C) 1998-1999. 1st ed. Tehran: 
MOHME, Deputy of Health, Oral Health Bureau, 
2000.

MOHME (Ministry of Health and Medical 
Education). Oral Health Situation of Iranian 
Children (O.H.S.I.C) 2004. Tehran: MOHME, 
Deputy of Health, Oral Health Bureau, 2009. 

Momeni  A,  Mardi  M,  Pieper  K.  Caries  
prevalence and treatment needs of 12-year-old 
children in the Islamic Republic of Iran. Med 
Princ Pract 2006;15:24-28. 

Monaghan N, Heesterman R. Dental caries, 
social deprivation and enhanced capitation 
payments for children. Br Dent J 1999;186:238-
240.

Moon AM, Mullee MA, Thompson RL, Speller 
V, Roderick P. Health-related research and 
evaluation in schools. Health Educ 1999;1:27-34. 



89

Moore WE, Moore LV. The bacteria of 
periodontal diseases. Periodontol 2000 
1994;5:66-77. 

Moynihan P, Petersen PE. Diet, nutrition and the 
prevention of dental diseases. Public Health Nutr 
2004;7:201-226. 

Moynihan PJ. The role of diet and nutrition in the 
etiology and prevention of oral diseases. Bull 
World Health Organ 2005;83:694-699. 

Moysés ST, Moysés SJ, Watt RG, Sheiham A. 
Associations between health promoting schools’ 
policies and indicators of oral health in Brazil. 
Health Promot Int 2003;18:209-218. 

Moysés ST, Rodrigues CS. Healthy 
environments: strategies for promotion of 
children’s oral health. In: Sheiham A, Bönecker 
M, eds. Promoting Children’s Oral Health, 
Theory and practice. Quintessence Editora Ltda., 
Brazil, 2006. pp. 1-12, 77-91. 

Murtomaa H, Metsäniitty M. Trends in 
toothbrushing and utilization of dental services in 
Finland. Community Dent Oral Epidemiol 
1994;22:231-234. 

Murtomaa H, Al Za’abi F, Morris RE, 
Metsäniitty M. Caries experince in a selected 
group of children in Kuwait. Acta Odontol Scand 
1995;53:389-391. 

Musaiger AO. Socio-cultural and economic 
factors affecting food consumption patterns in 
the Arab countries. J R Soc Health 1993;113:68-
74.

Nakazono TT, Davidson PL, Anderson PM. Oral 
health beliefs in diverse populations. Adv Dent 
Res 1997;112:235-244. 

Newbrun E. Sucrose in the dynamics of the 
carious process. Int Dent J 1982;32:13-23. 

Newton JT, Bower EJ. The social determinants 
of oral health: new approaches to conceptualising 
and researching complex causal networks. 
Community Dentistry and Oral Epidemiology 
2005;33:25-34. 

Nicolau B, Marcenes W, Bartley M, Sheiham A 
(2003a). A life-course approach to assessing 
causes of dental caries experience: the 
relationship between biological, behavioural, 
socio-economic and psychological conditions 
and caries in adolescents. Caries Res 
2003;37:319-326. 

Nicolau B, Marcenes W, Hardy R, Sheiham A 
(2003b). A life-course approach to assess the 
relationship between social and psychological 

circumstances and gingival status in adolescents. 
J Clin Periodontol 2003;30:1038-1045. 

NIH (National Institute of Health). Oral health 
(Mesh terms). 2009. Available at: 
http://www.ncbi.nlm.nih.gov/sites/entrez. 

Noar SM. A health educator’s guide to theories 
of health behavior. Int Q Community Health 
Educ 2005-2006;24:75-92. 

Nutbeam D. Promoting health and preventing 
disease: an international perspective on youth 
health promotion. J Adolesc Health 1997;20:396-
402.

Nutbeam D (1998a). Health promotion glossary. 
Health Promot Int 1998;13:349-364. 

Nutbeam D (1998b). Evaluating health 
promotion – progress, problems and solutions. 
Health Promot Int 1998;13:27-44. 

Okada M, Kuwahara S, Kaihara Y, Ishidori H, 
Kawamura M, Miura K, Nagasaka N. 
Relationship between gingival health and dental 
caries in children aged 7-12 years. J Oral Sci 
2000;42:151-155. 

Okada M,  Kawamura  M,  Miura  K.  Influence  of  
oral health attitude of mothers on the gingival 
health of their school age children. J Dent Child 
2001;68:379-383. 

Okada M, Kawamura M, Kaihara Y, Matsuzaki 
Y,  Kuwahara  S,  Ishidori  H,  Miura  K.  Influence  
of parents’ oral health behaviour on oral health 
status of their school children: An exploratory 
study employing a causal modelling technique. 
Int J Paediatr Dent 2002;12:101-108. 

Okullo I, Åstrøm AN, Haugejorden O, 
Rwenyonyi CM. Variation in caries experience 
and sugar intake among secondary school 
students in urban and rural Uganda. Acta 
Odontol Scand 2003;61:197-202. 

Oliveira  ER,  Narendran  S,  Williamson  D.  Oral  
health knowledge, attitudes and preventive 
practices of third grade school children. Pediatr 
Dent 2000;22:395-400. 

Oscarson N, Källestål C, Fjelddahl A, Lindholm 
L. Cost-effectiveness of different caries 
preventive measures in a high-risk population of 
Swedish adolescents. Community Dent Oral 
Epidemiol 2003;31:169-178. 

Overton Dickinson A. Community oral health 
education. In: Mason J. Concept in dental public 
health. Philadelphia: Lippincott Williams and 
Wilkins, 2005. pp: 139-157. 



90

Pakshir  HR.  Oral  health  in  Iran.  Int  Dent  J  
2004;54:367-372. 

Park H. Single Parenthood and Children’s 
Reading Performance in Asia. J Marriage Fam 
2007;69:863-677. 

Pavlov IP. In: Anrep GV, trans. Conditional 
reflexes. London: Oxford University Press, 
1927:229-231. 

Payne BJ, Locker D. Relationship between dental 
and general health behaviors in a Canadian 
population. J Public Health Dent 1996;56:198-
204.

Petersen PE, Hadi R, Al-Zabbi FS, Hussein JM, 
Behbehani JM, Skougaard MR, Vigild M. Dental 
knowledge, attitudes and behavior among 
Kuwaiti mothers and school teachers. J Pedod 
1990;14:158-164. 

Petersen PE, Poulsen VJ, Ramahaleo J, 
Ratsifaritara C. Dental caries and dental health 
behaviour situation among 6- and 12-year-old 
urban schoolchildren  in  Madagascar.  Afr  Dent  J  
1991;5:1-7. 

Petersen PE. Oral health behavior of 6-year-old 
Danish children. Acta Odontol Scand 
1992;50:57-64. 

Petersen PE, Mzee MO. Oral health profile of 
schoolchildren, mothers and schoolteachers in 
Zanzibar. Community Dent Health 1998;15:256-
262.

Petersen PE, Zhou E. Dental caries and oral 
health behaviour situation of children, mothers 
and schoolteachers in Wuhan, People’s Republic 
of China. Int Dent J 1998;48:210-216. 

Petersen PE, Torres AM. Preventive oral health 
care and health promotion provided for children 
and adolescents by the Municipal Dental Health 
Services  in  Denmark.  Int  J  Paediatr  Dent  
1999;9:81-91. 

Petersen PE, Hoerup N, Poonviset N, Prommajan 
J, Watanapa A. Oral health status and oral health 
behaviour of urban and rural schoolchildren in 
Southern Thailand. Int Dent J 2001;51:95-102. 

Petersen PE, Nyandindi U, Kikwilu E, Mabelya 
L, Lembariti BS, Poulsen VJ. Oral Health Status 
and Oral Health Behaviour of School Children, 
Teachers and Adults in Tanzania. Technical 
Report. Geneva: WHO, 2002. 

Petersen PE. The World Oral Health Report 
2003: continuous improvement of oral health in 
the  21st  century-the  approach  of  the  WHO  

Global Oral Health Programme. Community 
Dent Oral Epidemiol 2003;31(Suppl 1):3-23. 

Petersen PE, Peng B, Tai B, Bian Z, Fan M. 
Effect of a school-based oral health education 
programme in Wuhan City, Peoples Republic of 
China. Int Dent J 2004;54:33-41. 

Petersen PE, Ogawa H. Strengthening the 
prevention of periodontal disease: The WHO 
approach. J Periodontol 2005;76:2187-2193. 

Petersen PE (2005a). Priorities for research for 
oral health in the 21st century  –  the  approach of  
the WHO Global Oral Health Programme. 
Community Dent Health 2005;22:71-74. 

Petersen PE (2005b). Sociobehavioural risk 
factors in dental caries - international 
perspectives. Community Dent Oral Epidemiol 
2005;33:274-279. 

Petersen  PE,  Jiang  H,  Peng  B,  Tai  BJ,  Bian  Z.  
Oral and general health behaviours among 
Chinese urban adolescents. Community Dent 
Oral Epidemiol 2008;36:76-84. 

Petersen PE. World Health Organization global 
policy for improvement of oral health – World 
Health Assembly 2007. Int Dent J 2008;58:115-
121.

Pihlstrom BL, Michalowicz BS, Johnson NW. 
Periodontal diseases. Lancet 2005;366:1809-
1820.

Pine CM, McGoldrick PM, Burnside G, Curnow 
NM, Chesters RK, Micholson J, Huntington E. 
An intervention programme to establish regular 
toothbrushing: understanding parents’ beliefs and 
motivating children. Int Dent J 2000;(Supp):312-
323.

Poutanen  R,  Lahti  S,  Hausen  H.  Oral  health-
related knowledge, attitudes, and beliefs among 
11 to 12-year-old Finnish schoolchildren with 
different oral health behaviors. Acta Odontol 
Scand 2005;63:10-16. 

Poutanen  R,  Lahti  S,  Tolvanen  M,  Hausen  H.  
Parental influence on children’s oral health 
related behaviour. Acta Odontol Scand 
2006;64:286-292. 

Poutanen  R,  Lahti  S,  Seppä  L,  Tolvanen  M,  
Hausen H (2007a). Oral health-related 
knowledge, attitudes, behavior, and family 
characteristics among Finnish schoolchildren 
with and without active initial caries lesions. 
Acta Odontol Scand 2007;65:87-96. 

Poutanen  R,  Lahti  S,  Tolvanen  M,  Hausen  H  
(2007b). Gender differences in child-related and 



91

parent-related determinants of oral health-related 
lifestyle among 11- to 12-year-old Finnish 
schoolchildren. Acta Odontol Scand 
2007;65:194-200. 

PPM (Precede-Proceed Model). Available at: 
http://www.ottawaheart.ca/UOHI/doc/CSW-
Building.pdf. Accessed 22.01.2010. 

Pratt  L.  the  support  functions  of  the  family.  In:  
Kickbusch I, Bandura B. Health promotion 
research; towards a new social epidemiology. 
Copenhagen: WHO/Europe, 1991. pp. 229-250. 

Prendergast MJ, Beal JF, Williams SA. The 
relationship between deprivation, ethnicity and 
dental health in 5-year-old children in Leeds, 
UK. Community Dent Health 1997;14:18-21. 

Prochaska  JO,  DiClemente  CC,  Norcross  JC.  In  
search of how people change. Applications to 
addictive behaviors. Am Psychol 1992;47:1102-
1114.

Rajab LD, Petersen PE, Bakaeen G, Hamdan 
MA. Oral health behaviour of schoolchildren and 
parents in Jordan. Int J Paediatr Dent 
2002;12:168-176. 

Rajala  M,  Honkala  E,  Rimpelä  M,  Lammi  S.  
Toothbrushing in relation to other health habits 
in Finland. Community Dent Oral Epidemiol 
1980;8:391-395. 

Ramos-Gomez FJ, Weintraub JA, Gansky SA, 
Hoover CI, Featherstone JD. Bacterial, 
behavioral and environmental factors associated 
with early childhood caries. J Clin Pediatr Dent 
2002;26:165-173. 

RED (Research and Evaluation Division, Health 
Education Board for Scotland). How effective 
are effectiveness review? Health Educ J 
1996;55:359-362. 

Redmond  CA,  Blinkhorn  FA,  Kay  EJ,  Davis  
RM, Worthington HV, Blinkhorn AS. A Cluster 
Randomized Controlled Trial Testing the 
Effectiveness of a Scholl-based Dental Health 
Education Program for Adolescents. J Public 
Health Dent 1999;59:12-17. 

Redmond  CA,  Hamilton  FA,  Kay  EJ,  
Worthington HV, Blinkhorn AS. An 
investigation into the value and relevance of oral 
health promotion leaflets for young adolescents. 
Int Dent J 2001;51:164-168. 

Reibel J. Tobacco and oral diseases. Update on 
the evidence, with recommendations. Med Princ 
Pract 2003;12(Suppl 1):22-32. 

Riley JC, Klause BK, Manning CJ, Davis GM, 
Graham J, Worthington HV. Milk fluoridation: a 
comparison of dental health in two school 
communities in England. Community Dent 
Health 2005;22:141-145. 

Rise J, Hølund U. Prediction of sugar behaviour. 
Community Dent Health 1990;7:267-272. 

Roberts-Thomson K, Brennan DS, Spencer AJ. 
Social inequality in the use and 
comprehensiveness of dental services. Aust J 
Public Health 1995;19:80-85. 

Rogers EM. Diffusion of innovation, 4th edition. 
New York: The Free Press, 1995. 

Ronis DL, Lang WP, Antonakos CL, Borgnakke 
WS. Preventive oral health behaviors among 
African-Americans and whites in Detroit. J 
Public Health Dent 1998;58:234-240. 

Rose G. The strategy of preventive medicine. 
Oxford: Oxford University Press, 1992. 

Rossow I. Intrafamily influences on health 
behavior. A study of interdental cleaning 
behaviour. J Clin Periodontol 1992;19:774-778. 

Rossow I, Rise J. Concordance of parental and 
adolescent health behaviors. Soc Sci Med 
1994;38:1299-1305. 

Rugg-Gunn AJ. Nutrition and dental health. 
Oxford: Oxford University Press, 1993. 

Ruxton  CHS,  Garceau  FJS,  Cottrell  RG.  
Guidelines for sugar consumption in Europe. Is a 
qualitative approach justified? Eur J Clin Nutr 
1999;53:503-513. 

Samadzadeh  H,  Baba  Esfahani  N,  Memari  N.  
Country  report  on  oral  health  in  I.R of  Iran.  1st  
ed. Tehran; Ministry of Health, 2000. 

Samadzadeh H,  Hesari  H,  Nori  M.  A survey on 
the DMFT trend in 6-12 year olds Iranian school 
children. Beheshti Univ Dent J 2001;19:229-329. 

Sanders AE, Spencer AJ, Stewart JF. Clustering 
of risk behaviours for oral and general health. 
Community Dent Health 2005;22:133-140. 

Sanders  AE,  Spencer  AJ,  Slade  GD.  Evaluating  
the role of dental behaviour in oral health 
inequalities. Community Dent Oral Epidemiol 
2006;34:71-79. 

Saravanan  S,  Kalyani  V,  Vijayarani  MP,  
Jayakodi P, Felix J, Arunmozhi P, Krishnan V, 
Sampath Kumar P. Caries prevalence and 
treatment needs of rural school children in 



92

Chidambaram Taluk, Tamil Nadu, South India. 
Indian J Dent Res 2008;19:186-190. 

Sayegh A, Dini EL, Holt RD, Bedi R. oral health, 
socio-demographic factors, dietary and oral 
hygiene practices in Jordanian children. J Dent 
2005;33:379-388. 

SCDHEC (South Carolina Department of Health 
and Environmental Control). Introduction to the 
State Oral Health Plan for South Carolina. 
Available at: 
http://www.scdhec.gov/health/mch/oral/docs/SO
HP_Framework%20and%20Intro%20SOHP%20
web.pdf. Updated May 27, 2008. 

Schou L, Blinkhorn A, (eds). Oral health 
promotion. Oxford: Oxford University Press; 
1993.

Schou L, Wight C. Does dental health education 
affect inequalities in dental health? Community 
Dent Health 1994;11:97-100. 

Schou L, Locker D. Principles of oral health 
promotion. In: Pine C, (ed). Community Oral 
Health. Oxford: Wright, 1997. pp.177-187. 

Sckiguchi H, Machida Y. The current status of 
dentistry, particularly pediatric dentistry among, 
the countries and territories of Asia. J Clin 
Pediatr Dent 1999;23:107-112. 

Selwitz RH, Ismail AI, Pitts NB. Dental caries. 
Lancet 2007;369:51-59. 

Sheiham A (1991a). Why free sugars 
consumption should be below 15 kg per person 
per year in industrialised countries: the dental 
evidence. Br Dent J 1991;20:63-65. 

Sheiham A (1991b). Public health aspects of 
periodontal diseases in Europe. J Clin 
Periodontol 1991;18:362-369. 

Sheiham A. Improving oral health for all: 
focusing on determinants and conditions. Health 
Educ J 2000;59:64-76. 

Sheiham A, Watt RG. The common risk factor 
approach: a rational basis for promoting oral 
health. Community Dent Oral Epidemiol 
2000;28:399-406. 

Sheiham A. Dietary effects on dental diseases. 
Public Health Nutr 2001;4:569-591. 

Sheiham A, Bönecker M. Promoting Children’s 
Oral Health, Theory and Practice. Brazil: 
Quintessence Editora Ltda., 2006.  

Sibbald B, Roland M. Why are randomized 
controlled trials important? Br Med J 
1998;316:201. 

Sidi AD, Ashley FP. Influence of Frequent 
Intakes on Experimental Gingivitis. J Periodontol 
1984;55:419-423. 

Silness J, Löe H. Periodontal disease in 
pregnancy. II. Correlation between oral hygiene 
and periodontal condition. Acta Odontol Scand 
1964;22:121-135. 

Sjöström O, Holst D, Lind SO. Validity of a 
questionnaire survey: The role of non-response 
and incorrect answers. Acta Odontol Scand 
1999;57:242-246. 

Sjöström O, Holst D. Validity of a questionnaire 
survey: Response patterns in different subgroups 
and the effect of social desirability. Acta Odontol 
Scand 2002;60:136-140. 

Skeie MS, Riordan PJ, Klock KS, Espelid I. 
Parental risk attitudes and caries-related 
behaviours among immigrant and western native 
children in Oslo. Community Dent Oral 
Epidemiol 2006;34:103-113. 

Skinner BF. The evolution of behaviour. J Exp 
Anal Behav 1984;41:217-221. 

Speller V, Learmonth A, Harrison D. The search 
for evidence of effective health promotion. Br 
Med J 1997;315:361-363. 

Sprod A, Anderson R, Treasure E. Effective oral 
health promotion. Literature review. Cardiff: 
Health Promotion Wales, 1996. 

Sreebny LM. Sugar availability, sugar 
consumption and dental caries. Community Dent 
Oral Epidemiol 1982;10:1-7. 

Statistical Centre of Iran. Available at: 
http://www.sci.org.ir/content/userfiles/_census85
/census85/natayej/infofile/tehran.xls Accessed 
March, 2010. 

St Leger L. Schools, health literacy and public 
health: possibilities and challenges. Health 
Promot Int 2001;16:197-205. 

Sundby  A,  Petersen  PE.  Oral  health  status  in  
relation to ethnicity of children in the 
Municipality of Copenhagen, Denmark. Int J 
Paediatr Dent 2003;13:150-157. 

Syme L. To prevent disease: the need for a new 
approach. In: Blane D, Brunner E, Wilkinson R, 
eds. Health and social organisation: towards a 
health policy for the 21st century. London: 
Routledge, 1996. 



93

Syrjälä  AM,  Kneckt  MC,  Knuuttila  ML.  Dental  
self-efficacy as a determinant to oral health 
behaviour, oral hygiene and HbA1c level among 
diabetic patients. J Clin Periodontol 
1999;26:616-621. 

Syrjälä  AM,  Niskanen  MC,  Knuuttila  ML.  The  
theory of reasoned action in describing tooth 
brushing, dental caries and diabetes adherence 
among diabetic patients. J Clin Periodontol 
2002;29:427-432. 

Szatko F, Wierzbicka M, Dybizbanska E, 
Struzycka I, Iwanicka-Frankowska E. Oral health 
of Polish three-year-olds and mothers’ oral 
health-related knowledge. Community Dent 
Health 2004;21:175-180. 

Taani DQ. Caries prevalence and periodontal 
treatment needs in public and private school 
pupils in Jordan. Int Dent J 1997;47:100-104. 

Taani DQ. Trends in oral hygiene, gingival status 
and dental caries experience in 13-14-year-old 
Jordanian school children between 1993 and 
1999. Int Dent J. 2001;51:447-450. 

Tada A, Matsukubo T. Relationship between oral 
health behaviors and general health behaviors in 
a Japanese adult population. J Public Health Dent 
2003;63:250-254. 

Tai  B,  Du  M,  Peng  B,  Fan  M,  Bian  Z.  
Experiences from a school-based oral health 
promotion programme in Wuhan city, PR China. 
Int J Paediatr Dent 2001;11:286-291. 

Tedesco LA, Keffer MA, Fleck-Kandath C. Self-
efficacy, reasoned action, and oral health 
behavior reports: a social cognitive approach to 
compliance. J Behav Med 1991;14:341-355. 

Terris M. Epidemiology as a guide to health 
policy. Ann Rev Public Health 1980;1:323-344. 

The Lancet. Oral health: prevention is key. 
Editorial. The Lancet 2009;373:1. 

Touger-Decker R, van Loveren C. Sugars and 
dental caries, Am J Clin Nutr 2003;78:881S-
892S.

Towner E. The history of dental health 
education: a case study of Britain. In: Schou L, 
Blinkhorn A, (eds). Oral health promotion. 
Oxford: Oxford University Press; 1993. 

Twetman S, Axelsson S, Dahlgren H, Holm AK, 
Källestål C, Lagerlöf F, Lingström P, Mejàre I, 
Nordenram G, Norlund A, Petersson LG, Söder 
B. Caries-preventive effect of fluoride 

toothpaste: a systematic review. Acta Odontol 
Scand 2003;61:347-355. 

Ullah  MS,  Aleksejuniene  A,  Eriksen  HM.  Oral  
health of 12-year-old Bangladeshi children. Acta 
Odontol Scand 2002;60:117-122. 

UNESCO. Available at: 
http://erc.unesco.org/ong/en/directory/ONG_Des
c_portal.asp?mode=gn&code=754. Accessed 
03.01.2010. 

Van Nieuwenhuysen JP, Carvalho JC, D’Hoore 
W. Caries reduction in belgian 12-year-old 
children related to socioeconomic status. Acta 
Odontol Scand 2002;60:123-128. 

Vanobbergen J, Martens L, Lesaffre E, Bogaerts 
K, Declerck D (2001a). Assessing risk indicators 
for dental caries in the primary dentition. 
Community Dent Oral Epidemiol 2001;29:424-
434.

Vanobbergen JN, Martens LC, Lesaffre E, 
Declerck D (2001b). Parental occupational status 
related to dental caries experience in 7-year-old 
children in Flanders (Belgium). Community Dent 
Health 2001;18:256-262. 

Vanobbergen J, Declerck D, Mwalili S, Martens 
L. The effectiveness of a 6-year oral health 
education programme for primary 
schoolchildren. Community Dent Oral Epidemiol 
2004;32:173-182. 

van Palenstein Helderman WH, Munck L, 
Mushendwa S, van’t Hof MA, Mrema FG. Effect 
evaluation of an oral health education 
programme in primary schools in Tanzania. 
Community Dent Oral Epidemiol 1997;25:296-
300.

Vehkalahti M, Tarkkonen L, Varsio S, Heikkila 
P. Decrease in and polarization of dental caries 
occurrence among child and youth populations, 
1976-1993. Caries Res 1997;31:161-165. 

Vehkalahti MM, Widström E. Teaching received 
in caries prevention and perceived need for best 
practice guidelines among recent graduates in 
Finland. Eur J Dent Educ 2004;8:7-11. 

Verrips GH, Frencken JE, Kalsbeek H, ter Horst 
G, Filedt Kok-Weimar TL. Risk indicators and 
potential risk factors for caries in 5-year-olds of 
different ethnic groups in Amsterdam. 
Community Dent Oral Epidemiol 1992;20:256-
260.

Verrips GH, Kalsbeek H, Eijkman MA. Ethnicity 
and maternal education as risk indicators for 
dental caries, and the role of dental behavior. 



94

Community Dent Oral Epidemiol. 1993;21:209-
214.

Vigild M, Skougaard M, Hadi R, Halling C 
(1999a). An oral health programme for 
schoolchildren in Kuwait 1986-97. Community 
Dent Health 1999;16:102-106. 

Vigild M, Petersen PE, Hadi R (1999b). Oral 
health behaviour of 12-year-old children in 
Kuwait. Int J Paediatr Dent 1999;9:23-29. 

Wadsworth M. Early life. In: Marmot M, 
Wilkinson RG. Social determinants of health. 
Oxford: Oxford University Press; 1999. pp. 44-
63.

Wamani H, Tylleskär T,  Åstrøm AN, Tumwine 
JK, Peterson S. Mothers’ education but not 
fathers’ education, household assets or land 
ownership is the best predictor of child health 
inequalities in rural Uganda. Int J Equity Health 
2004;3:9. 

Wandera M, Kayondo J, Engebretsen IM, Okullo 
I, Åstrøm AN. Factors associated with 
caregivers’ perception of children’s health and 
oral health status: a study of 6- to 36-month-olds 
in Uganda. Int J Paediatr Dent 2009;19:251-262.  

Watson MR, Horowitz AM, Garcia I, Canto MT. 
Caries conditions among 2-5-year-old immigrant 
Latino children related to parents’ oral health 
knowledge, opinions and practices. Community 
Dent Oral Epidemiol 1999;27:8-15. 

Watson MR, Horowitz AM, Garcia I, Canto MT. 
A community participatory oral health promotion 
program in an inner-city Latino community. J 
Public Health Dent 2001;61:34-41. 

Watt  RG,  Fuller  S,  Harnett  R,  Treasure  ET,  
Stilman-Lowe C. Oral health promotion 
evaluation – time for development. Community 
Dent Oral Epidemiol 2001;29:161-166. 

Watt RG (2002a). Emerging theories into the 
social determinants of health: implications for 
oral health promotion. Community Dent Oral 
Epidemiol 2002;30:241-247. 

Watt RG (2002b). Parental knowledge and 
attitudes to oral health. Br Dent J 2002; 193:642. 

Watt  RG.  Strategies  and  approaches  in  oral  
disease prevention and health promotion. Bull 
World Health Organ 2005;83:711-718. 

Watt RG, Marinho VC. Does oral health 
promotion improve oral hygiene and gingival 
health? Periodontol 2000 2005;37:35-47. 

Watt RG. Introduction. In: Sheiham A, Bönecker 
M, (eds). Promoting Children’s Oral Health, 
Theory and practice. Quintessence Editora Ltda., 
Brazil, 2006. pp. 1-12. 

Whelton H. Overview of the impact of changing 
global patterns of dental caries experience on 
caries clinical trials. J Dent Res 2004;83:29-34. 

WHO (World Health Organization). 
Constitution. Geneva, WHO, 1946. 

WHO (World Health Organization). The Ottawa 
Charter for Health Promotion. Health Promotion 
1. Geneva: World Health Organisation, 1986. 

WHO (World Health Organization, 1996a). The 
Status of School Health. Report of the School 
Health  Working  Group  and  the  WHO  Expert  
Committee on Comprehensive School Health 
Education and Promotion. Geneva: WHO, 1996. 

WHO (World Health Organization, 1996b). The 
World Health Organisation’s Global School 
Health Initiative. Geneva: WHO, 1996. 

WHO (World Health Organization). Oral Health 
Surveys: Basic Methods, 4th edition. Geneva: 
WHO, 1997. 

WHO (World Health Organisation, 1998a). 
Health promotion evaluation: Recommendations 
to policy makers. Copenhagen: World Health 
Organization; 1998. 

WHO (World Health Organization, 1998b). 
WHO’s Global School Health Initiative: Health 
Promoting Schools; a healthy setting for living, 
learning and working. Geneva: WHO, 1998. 

WHO (World Health Organization), 1999. 
Available at: 
http://www.emro.who.int/rd/AnnualReports/1999
/Chapter4.htm. Accessed 30.04.2008. 

WHO (World Health Organization). Global 
strategy for the prevention and control of non 
communicable diseases. Geneva, WHO, 2000. 

WHO (World Health Organization, 2001a). 
Global Oral Health Data Bank. Geneva: WHO, 
2001.

WHO (World Health Organization, 2001b). 
Programming for adolescent health and 
development: ‘‘What should we measure and 
how?’’ Report of the third meeting. Washington, 
DC,2001. 

WHO (World Health Organization). The World 
Health Report: 2002: Reducing Risks, Promoting 
Healthy Life. Geneva: WHO, 2002. 



95

WHO (World Health Organization, 2003a). 
WHO information series on school health, Doc 
11; Oral health promotion through schools, 
Geneva, WHO 2003. 

WHO (World Health Organization, 2003b). Diet, 
Nutrition and Prevention of Chronic Diseases. 
Technical Report Series No 916. Geneva: WHO 
2003.

WHO (World Health Organization). Available at: 
http://www.whocollab.od.mah.se/emro.html. 
Last update: September 1, 2007. Accessed 
30.04.2009. 

Wickrama KA, Conger RD, Wallace LE, Elder 
GH Jr. The intergenerational transmission of 
health-risk behaviours: adolescent lifestyles and 
gender moderating effects. J Health Soc Behav 
1999;40:258-272. 

Wierzbicka M, Petersen PE, Szatko F, 
Dybizbanska E, Kalo I. Changing oral health 
status and oral health behaviour of 
schoolchildren in Poland. Community Dent 
Health 2002;19:243-250. 

Williams NJ, Whittle JG, Gatrell AC. The 
relationship between socio-demographic 
characteristics and dental health knowledge and 
attitudes of parents with young children. Br Dent 
J 2002;193:651-654. 

Worthington HV, Hill KB, Mooney J, Hamilton 
FA, Blinkhorn AS. A cluster randomized 
controlled trial of a dental health education 
program for 10-year-old children. J Public Health 
Dent 2001;61:22-27. 

Yee R, Sheiham A. The burden of restorative 
dental treatment for children in Third world 
countries. Int Dent J 2002;52:1-9. 

Yevlahova D, Satur J. Models for individual oral 
health promotion and their effectiveness: a 
systematic review. Aust Dent J 2009;54:190-197. 

Yewe-Dyer  M.  The definition  of  oral  health.  Br  
Dent J 1993;174:224-225. 

Zhu L, Petersen PE, Wang HY, Bian JY, Zhang 
BX. Oral health knowledge, attitudes and 
behaviour of children and adolescents in China. 
Int Dent J 2003;53:289-298. 

Åstrøm  AN,  Jakobsen  R.  The  effect  of  parental  
dental health behaviour on that of their 
adolescent offspring. Acta Odontol Scand 
1996;54:235-241. 

Åstrøm AN. Parental influences on adolescents’ 
oral health behavior: two-year follow-up of the 

Norwegian Longitudinal Health Behavior Study 
participants. Eur J Oral Sci 1998;106:922-930. 

Åstrøm AN, Jakobsen R. Stability of dental 
health behavior: a 3-year prospective cohort 
study of 15-, 16- and 18-year-old Norwegian 
adolescents. Community Dent Oral Epidemiol 
1998;26:129-138.  

Åstrøm AN, Rise J. Socio-economic differences 
in patterns of health and oral health behaviour in 
25 year old Norwegians. Clin Oral Invest 
2001;5:122-128. 

Åstrøm  AN,  Samdal  O.  Time  trends  in  oral  
health behaviors among Norwegian adolescents: 
1985-97. Acta Odontol Scand 2001;59:193-200. 

Åstrøm AN. Stability of oral health-related 
behaviour in a Norwegian cohort between the 
ages of 15 and 23 years. Community Dent Oral 
Epidemiol 2004;32:354-362. 

Åstrøm AN, Kiwanuka SN. Examining intention 
to control preschool children’s sugar snacking: a 
study  of  carers  in  Uganda.  Int  J  Paediatr  Dent  
2006;16:10-18. 

Åstrøm AN. Oral health behavior among 25-
year-old-Norwegian adults: factor structure, 
factorial invariance over time and trends. 
Community Dent Oral Epidemiol 2009;37:316-
324.

Östberg AL, Halling A, Lindblad U. Gender 
differences in knowledge, attitude, behaviour and 
perceived oral health among adolescents. Acta 
Odontol Scand 1999;57:231-236.   

Östberg AL, Lindblad U, Halling A. Self-
perceived oral health in adolescents associated 
with family characterictics and parental 
employment status. Community Dent Health 
2003;20:159-164. 



11. APPENDIX 

Appendix 1:  
Mother’s questionnaire (Questions not used for the present study are excluded.) 

1. Oral self-care behaviour:  
Please choose the appropriate option which best describe you. 

1.1. How often do you usually brush your teeth? 
1. Irregularly or never 
2. Once in a week 
3. A few (2-3) times in a week 
4. Once a day 
5. More than once a day  

1.2. Do you use toothpaste containing fluoride, while brushing?  
1.  Always or almost always  2.  Quite often 
3.  Seldom  4.  Not at all 

1.3. How often do you have sugary snacks and drinks between your main meals? 
1. About three times a day or more 
2. About twice a day 
3. About once a day 
4. Occasionally, not every day 
5. Rarely or never eat between meals 

2. The child’s oral self-care: 
How do you take care of your child’s teeth? Please choose one option which you usually do.  

2.1. Does your child brush his/her teeth?  
1.  Always or almost always  2.  Quite often 
3.  Seldom  4.  Not at all 

2.2. How often do you supervise your child’s tooth brushing? 
1.  Always or almost always  2.  Quite often 
3.  Seldom  4.  Not at all 

2.3. How often do you restrict your child’s frequency of consumption of sugary snacks and soft drinks?  
1.  Always or almost always  2.  Quite often 
3.  Seldom  4.  Not at all 

3. Knowledge of and attitudes towards oral health: 
How do you think about taking care of your teeth? Do you "fully agree", "agree", "disagree", "fully disagree", 
"no opinion" with the following statements?  

Attitudes towards oral health:
3.1. Dental problems can cause other health problems. 

1.  Fully agree 2.  Agree 3.  Disagree 4.  Fully disagree  5.  No opinion 

3.2. Dental problem can be serious. 
1.  Fully agree 2.  Agree 3.  Disagree 4.  Fully disagree  5.  No opinion 
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3.3. Dental disease is less important than other health problems. 
1.  Fully agree 2.  Agree 3.  Disagree 4.  Fully disagree  5.  No opinion 

3.4. It is natural for people to lose all their teeth in old age. 
1.  Fully agree 2.  Agree 3.  Disagree 4.  Fully disagree  5.  No opinion 

3.5. Milk teeth are not important because they fall out soon. 
1.  Fully agree 2.  Agree 3.  Disagree 4.  Fully disagree  5.  No opinion 

3.6. I am able to prevent my teeth from decaying.  
1.  Fully agree 2.  Agree 3.  Disagree 4.  Fully disagree  5.  No opinion 

Knowledge on oral health:
3.7. Gum disease is caused by microbial plaque.   

1.  Fully agree 2.  Agree 3.  Disagree 4.  Fully disagree  5.  No opinion 

3.8. Eating sweet food does not cause tooth decay.
1.  Fully agree 2.  Agree 3.  Disagree 4.  Fully disagree  5.  No opinion 

3.9. Cavities are caused by microbial plaque.
1.  Fully agree 2.  Agree 3.  Disagree 4.  Fully disagree  5.  No opinion 

3.10. Brushing without toothpaste is enough for preventing dental caries.  
1.  Fully agree 2.  Agree 3.  Disagree 4.  Fully disagree  5.  No opinion 

3.11. It is beneficial to visit a dentist for regular check-ups. 
1.  Fully agree 2.  Agree 3.  Disagree 4.  Fully disagree  5.  No opinion 

3.12. Rinsing with salt water or other kinds of mouth rinses is sufficient to clean teeth.
1.  Fully agree 2.  Agree 3.  Disagree 4.  Fully disagree  5.  No opinion 

3.13. Restricting consumption of cookies, chocolate, candies, and other sugary snacks helps prevent dental 
caries. 

1.  Fully agree 2.  Agree 3.  Disagree 4.  Fully disagree  5.  No opinion 

3.14. Regular teeth brushing helps prevent gum problems. 
1.  Fully agree 2.  Agree 3.  Disagree 4.  Fully disagree  5.  No opinion 

4. Socio-economic status: 
4.1. What is the highest level of the father’s education?  

1. Illiterate 
2. Primary or secondary school  
3. High school (vocational school) or diploma  
4. Associate degree  
5. Bachelor’s degree  
6. Master’s degree  
7. Doctorate 
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4.2. What is the highest level of the mother’s education?  
1. Illiterate 
2. Primary or secondary school  
3. High school (vocational school) or diploma  
4. Associate degree  
5. Bachelor’s degree  
6. Master’s degree  
7. Doctorate 

Appendix 2:  
Child’s questionnaire (other questions not used for the present study are excluded.) 

1. Oral self-care behaviour:  
Please choose the appropriate option which best describe you. 

1.1. How often do you usually brush your teeth? 
6. Irregularly or never 
7. Once in a week 
8. A few (2-3) times in a week 
9. Once a day 
10. More than once a day  

1.2. Do you use toothpaste containing fluoride, while brushing?    
4. Always or almost always 
5. Quite often 
6. Seldom 
7. Not at all 

1.3. How often do you have sugary snacks and drinks between your main meals? 
6. About three times a day or more 
7. About twice a day 
8. About once a day 
9. Occasionally, not every day 
10. Rarely or never eat between meals 
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Appendix 3:  

Clinical oral examination form 

Child name:                                      School name:                                 Date of exam:
                                                                                                                                  dd      mm     yy 

Identification number: Gender: 
  1- Boy, 2- Girl 

Date of birth:

Periodontal status: 
16 11 26 

46 31 36 
0- Healthy 
1- Bleeding 
2- Calculus 

Oral hygiene status: 
16 11 26 

46 31 36 
0-No plaque 
1- Plaque on gingival margin only 
2- Elsewhere

Dental status: 

s- Sound, d- Decayed, df- Filled and decayed, f- Filled, m- Missing, U- Unerupted (for permanent  
tooth only), 9- Excluded tooth 
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