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SUMMARY 

Background 

Oral health education and examination in schools have largely been undertaken by 

dental professionals. Considering the substantial cost and limited accessibility of this 

expert-led approach, the strategies relying on teachers, peer-leaders and learners 

themselves have also been utilized. However the conclusive evidence for comparative 

effectiveness of these strategies is lacking in the dental literature.  

Objectives 

The present study included a comparison of dentist-led (DL), teacher-led (TL), peer-led 

(PL) and self-learning (SL) strategies of oral health education (OHE), an assessment of 

the role of repetition and reinforcement in OHE, and a determination of the validity of a 

simplified oral examination undertaken by teachers and peer leaders.  

Methods 

A cluster randomized controlled trial of about two years duration was conducted in 

forty secondary schools in Karachi, Pakistan. The trial involved five groups of children 

(n = 1517) aged 10-11 years in the beginning of the trial. Of these three groups 

(educator-led groups) were imparted oral health education by dentist, teachers or peer 

leaders. The fourth group was a self-learning group while the fifth one that did not 

receive any form of OHE, served as a control group (CL).  
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The educator-led groups attended a single OHE session after baseline data collection 

and were evaluated immediately after (evaluation I) and six months post intervention 

(evaluation II). These groups were then exposed to monthly sessions of repeated and 

reinforced OHE for six months followed by one-year of no OHE activity. During this 

period they were evaluated at 6-month (evaluation III) and 12-month (evaluation IV) 

intervals. The self-learning group was given an OHE booklet to study and was 

surveyed along with the control group at baseline and at the end of the trial.  

The data were collected using a self-administered questionnaire, a structured interview 

and clinical oral examination, and were analyzed using Generalized Estimating 

Equations. The outcome measures included oral health knowledge, behavior and oral 

health status. 

The adolescents participating in TL and PL strategies of OHE were subjected to a 

simplified oral examination at baseline, 6-month and 18-month intervals by teachers 

and peer leaders whose findings were compared with those of a dentist using the Kappa 

scores, and validity measures including sensitivity, specificity, positive and negative 

predictive values.  

Results 

The educator-led strategies of OHE had statistically higher mean oral health knowledge 

(OHK), behavior (OHB), oral hygiene status (OHS) scores than the self-learning and 

control groups (p<0.001) at the end-of-program evaluation. The mean OHK and OHS 

scores of the three educator-led strategies did not differ significantly. The peer-led 

strategy, however, had a significantly better OHB score than the respective score of the 

teacher-led strategy (p<0.05).  The OHB score of the SL group was significantly higher 

than that of the control group (p<0.05).  
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One-time OHE produced an improvement in oral health knowledge and preventive 

behavior of adolescents towards prevention of gingivitis that was sustained over 6-

month follow up but it had a transient positive effect on the knowledge related to the 

prevention of oral cancer. The behavior related to the prevention of oral cancer as well 

as the oral health status of the study subjects did not improve significantly as a result of 

one-time OHE. The repeated and reinforced OHE showed a sustained positive effect on 

the OHK, OHB and OHS scores of the study participants at six- and twelve-month 

follow ups. 

All teachers and peer-leaders showed a substantial degree of agreement (Kappa ≥ 0.8) 

with the dentist in detecting cavitated carious lesions, dental plaque and calculus at all 

three examinations. The values of validity measures for teachers‟ and peer leaders‟ 

examination were in the range of 87-90%. 

Conclusions 

The dentist-led, teacher-led and peer-led strategies of oral health education are equally 

effective in improving the oral health knowledge and oral hygiene status of adolescents. 

The peer-led strategy, however, is almost as effective as the dentist-led strategy and 

comparatively more effective than the teacher-led and self-learning strategies in 

improving their oral health behavior.  

The repetition and reinforcement of OHE maintain a sustained positive effect on oral 

health knowledge, behavior and status irrespective of the OHE strategy used. 

The simplified examination performed by teachers and peer-leaders is reasonably valid 

to detect cavitated carious lesions, plaque and calculus. 
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1. Introduction 
1.1 Oral Health- an integral part of general health 

Health has always been an elusive term to define but pragmatically it is envisaged as a 

resource which gives people the ability to improve their quality of life (WHO 1984). 

The oral health, in which case „the quality of life issues‟ are much more important than 

dealing with just the oral and dental diseases and their consequences, is considered an 

integral part of the general health (Sheiham & Watt 2000). 

1.2 Health Education and Health Promotion  

The Primary Health Care PHC envisaged in Alma Ata declaration (WHO 1978) 

recognizes that every individual has a right of access to its essential components that 

include, amongst others, education concerning prevailing health problems and the 

methods of identifying and controlling them. Essentially health education is any 

combination of learning opportunities designed to facilitate voluntary adaptations of 

behaviour that are conducive to health (Tones & Tillford 1994). Health education is an 

essential component of health promotion. The ultimate aim of health education is to 

assist individuals, acting separately or collectively, to make informed decisions about 

matters affecting their personal health and that of others (Brown 1994, Horowitz 1979) 

while that of health promotion is to make the healthier choices the easier choices (Milio 

1986). Health education by raising awareness about health issues on a community 

basis, can also set the agenda for changes required to make the physical and social 

environment health friendly (Fisher et al 1986), thus initiating the process of health 

promotion.  
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1.3 School- an ideal setting for health education 

Schools provide excellent setting for general and oral health education (OHE) because 

they are permanent community structures that provide easy access to a large number of 

children (Horowitz 1979) many of whom would not otherwise receive dental care at all 

(Hawkins & Catalano 1990). They are the major socializing environment where people 

spend a considerable time in their life span (Dunning & Dunning 1978). The school 

setting enables the provision of health education to children in their familiar 

environment. School teachers with their pedagogical convincing power, endurance and 

exemplification can play a key role in the OHE of children (Justh 1990). The presence 

of positive peer group norms about health choices can precipitate a supporting 

environment that in turn can make it easier for children to adopt a healthy behaviour 

(Walsh 1985). The school health education with all these enabling and reinforcing 

factors seems to be a logical choice to promote oral health of children and adolescents. 

That is why school-based health education programs have been implemented in various 

parts of the world to address a variety of health and related social issues. There is also 

some evidence to show that school health education programs can be a source of spread 

of health education messages beyond the boundary of the school (Croucher et al 1985, 

Schou et al 1991, Emler et al 1980, Macnab & Kasangaki 2012).  

1.4 Effectiveness of Oral Health Education 

Some previous reviews of general and oral health education programs have shown that 

though most of these programs produced a significant positive change in the preventive 

knowledge and the attitudes of the participants, the ones that significantly changed the 

preventive behaviour and the health and oral health status of people have been 

relatively few in number (Gallant & Maticka-Tyndale 2004, Thomas 2002, Kay & 

http://www.ncbi.nlm.nih.gov/pubmed?term=Macnab%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22241851
http://www.ncbi.nlm.nih.gov/pubmed?term=Kasangaki%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22241851
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Gallant+M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Maticka%2DTyndale+E%22%5BAuthor%5D
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Locker 1998, Flanders 1987). However it has been argued that even the increase in 

preventive knowledge brought about by health education during the school age can be 

applied later in life when as adults children begin to develop symptoms of diseases. 

This is consistent with the concept of potential health behavior (Gochman 1971). 

Therefore despite the equivocal evidence for the effectiveness of school health 

education programs, the desirability and necessity of these programs dictates that they 

continue to be developed (Flanders 1987, WHO 1997). 

1.5 Personnel imparting Oral Health Education 

Traditionally oral health education (OHE) in schools has largely been imparted by 

dentists or dental hygienists. However the cost-effectiveness and sustainability of such 

an approach is questionable (Watt & Marinho 2005). There are instances where the 

utilization of teachers for delivering and reinforcing OHE messages has been found to 

be feasible and effective (Craft et al 1984, Petersen et al 2004). But shortages of time 

and heavy workload at schools have been cited as important factors that adversely 

affect the effectiveness of teachers as oral health educators (Nyandindi et al 1994).  

Another school-based resource person whose potential has been recommended (WHO 

2003) and utilized in health education programs is a trained peer of school children. 

There is a growing body of research that shows that the school-based peer-led health 

education is more effective than the teacher-led (Mellanby et al 2000, Cuijpers 2003) 

and at least as effective as the expert-led health education (Mellanby et al 2000). 

However the evidence for the comparative effectiveness of the three strategies is spares 

and inconclusive in the dental literature.  
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1.6 Repetition and Reinforcement in School-based OHE 

The repetition and reinforcement of oral health education messages have been shown to 

be important to bring about positive changes in oral health knowledge behavior and 

oral health status of school children (Emler et al 1980, Anaise and Zilkah 1976, Shenoy 

& Sequeira 2010). This evidence, however,  has come from short term OHE programs 

mostly led by dental professionals. 

1.7 Oral Examination as a reinforcement tool in OHE 

The monitoring and evaluation of OHE interventions usually involves a periodic 

assessment of oral health status. In order to ensure self-sufficiency of the school system 

with regard to OHE activity, teachers and peer leaders can be delegated with the 

responsibility of oral examination (WHO 2003).  The oral examination performed by 

teachers and peers can also be used as a tool for reinforcing OHE messages. However 

the validity of oral examination performed by teachers or peers has received little 

attention in the dental research. 

1.8 The case of School-based OHE in Pakistan 

A review of findings of some previous oral health surveys conducted in Pakistan 

reveals that the level of dental disease remains static for more than two and a half 

decades (Khan et al 2004, Haleem & Khan 2001, Khan 1992, Maher 1991). The WHO 

Path Finder Survey in 2003 revealed that the prevalence of dental caries is low in the 

country (more than 50% of children between 12-15 years of age are caries free) but the 

severity of the disease keeps on increasing with increasing age (Khan et al 2004). The 

DMFT score of 12 year olds was 1.59, rising to 2.26 in 15 year olds. An alarming 

finding of all previous surveys has been that above 90% of all teeth affected by caries 
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are untreated. The 2003 survey also reported that only 28% of 12 year olds in Pakistan 

had healthy gums. Twenty one percent of these children needed professional scaling of 

teeth. This percentage rose to 29% for 15 year olds. This indicates an enormous amount 

of unmet dental treatment need in the country. In addition the prevalence of oral cancer 

is alarmingly high in Pakistan (Sufia et al 2003).
 
 An unacceptably high prevalence of 

betel nut chewing habit among children and adolescents may predispose them to 

premalignant conditions including oral submucous fibrosis (Shah et al 2008). 

The social and physical environment is also not very conducive to the oral health of 

children as most of the risk factors for oral diseases are prevailing in the Pakistani 

society. The available evidence shows that per capita sugar consumption has increased 

from 21.2 kg to 26.6 kg during the last 15 years (Government of Pakistan 1998, WHO 

2012a). Thirty four percent of men and 12.5% of women use tobacco regularly 

(Pakistan Medical Research Council 1998); and 64% of sources of drinking water have 

low fluoride content (less than 0.3 ppm) (Khan et al 2002).  

Pakistan being a developing country is facing the problems of the scarcity of economic 

resources, rapid population growth and communicable diseases with high mortality and 

morbidity rates (WHO 2012b). Therefore, oral diseases have a relatively low priority 

than the other debilitating and deadly disorders in the allocation of resources. The 

preventive oral health care services are virtually non- existent in the country and more 

than 90% of dental treatment offered in government hospitals is extraction of teeth 

(Khan 2003). Therefore, what can minimally be done to safeguard the dental and oral 

health of Pakistani children is OHE in schools. 

In Pakistan school-based OHE has so far been undertaken mainly in urban schools as a 

sporadic activity (Haleem & Khan 2006). The dentists cannot be relied upon for 
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imparting OHE to school children because firstly they are maldistributed (concentrated 

in high income urban areas) and secondly OHE is not generally considered to be very 

rewarding by dentists (Nettleton 1989) and this may be the reason why they are 

reluctant to undertake this task (Proctor et al 2003). Dental auxiliaries are very few in 

number in Pakistan (Khan 2003). Furthermore, it has been shown that long-term 

improvement in oral health requires repeated professional instructions, an approach that 

is not cost effective even if dental auxiliaries are used to give these instructions 

(Ivanovic & Lekic 1996).  

Therefore the utilization of dental professionals for OHE of school children may not be 

feasible, cost effective and sustainable. Hence the strategies that rely on resource 

persons present in the school system like trained teachers and peer leaders need to be 

evaluated in order to have OHE programs that are school-based in the real sense, 

available to the majority of school children and carry a component of continuity.  

1.9 Aim of the Study    

To identify and recommend strategies which are appropriate for school-based oral 

health education and examination of adolescents in developing countries.  

1.10 Objectives of the Study 

1. To assess and compare the efficacy of dentist-led, teacher-led, peer-led and self-

learning strategies of oral health education (OHE) in school setting. 

2. To determine the validity of a simplified oral examination performed by teachers 

and peer leaders using the same type of oral examination undertaken by a dentist as 

bench mark. 

3. To evaluate the role of repeated and reinforced school-based oral health education 

by comparing it with one-time education. 
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4. To determine whether the effectiveness of dentist-led, teacher-led and peer-led 

strategies of OHE is influenced by repetition and reinforcement or not. 

 

1.11 Rationale of the study 

The study was targeted to identify school-based strategies of OHE and examination 

which might be effective, sustainable and available to the vast majority of adolescents. 

1.12 Potential Significance of the study 

The study was expected to pave the way for future community (effectiveness) trials of 

school-based dentist-led, teacher-led and peer-led OHE programs.  
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2. Literature Review 

2.1 Search strategy 

A general electronic search was performed for distinguishing characteristics of 

adolescents and their oral heath knowledge, attitudes, practices and oral health status 

using different combinations of key words including „adolescents‟, „teenagers‟, „oral 

health‟, „dental health‟, „knowledge‟, „attitudes‟, „behavior‟, „dental caries‟, „tooth 

decay‟, „dental plaque‟, „dental calculus‟, „gingival bleeding‟, „bleeding gums‟. 

Subsequently specific searches through MEDLINE, PubMed, Google Scholar, Science-

direct, Blackwell-Synergy and Cochrane library databases were conducted to find out 

school-based studies that compared two or more OHE strategies tested in the present 

study.  

Different keywords (along with Boolean operators) were used for the search including 

„oral‟, „dental‟, „health education‟, „health promotion‟, „dentist‟, „teacher‟, „peer‟, 

‟dentist-led‟, „teacher-led‟, „peer-led‟, self-learning‟, „school‟, „school-based‟, „dental 

examination‟, „oral examination‟. The website „www.pakmedinet.com‟ was explored to 

search for the relevant articles published in the local journals. The reference lists of 

previous reviews of dental/ oral health education/ promotion programs were also 

screened for any pertinent papers. The medical literature was also searched for any 

reviews of school-based health education interventions employing the education 

strategies covered by the present study.  



11 
 

 

The retrieved papers (presented in section 2.8.3) were then screened for school-based 

OHE evaluative studies preferably involving early adolescents (10-14 years of age). 

2.2 Body of literature review 

Health has always been an elusive term to define but pragmatically it is envisaged as a 

resource which gives people the ability to improve their quality of life (WHO 1984). 

Oral health is fundamental to general health (Moynihan 2005) and oral disease has a 

profound impact on individuals‟ quality of life (WHO 2003). A healthy and efficient 

dentition contributes substantially to the general wellbeing of the individuals and 

communities. 

2.3 Oral Diseases 

Oral diseases form a group of chronic diseases and disorders that affect the oral, dental 

and craniofacial tissues collectively known as craniofacial complex (Petersen 2003). 

Although oral tissues may be affected by a variety of diseases and conditions, the most 

common ones include dental caries, periodontal diseases and oral cancer. These 

diseases have important public health implications. They are highly prevalent, are 

adversely affecting the physical, social and psychological wellbeing of people in almost 

every community, are having a high cost of treatment and have far reaching economic 

consequences on individuals and societies (Sheiham 2005). The psychological impact 

of these diseases diminishes the quality of life of people as they negatively affect a 

person‟s ability to speak, smile, taste, chew, swallow and socialize (Petersen 2003). 

Oral diseases restrict activities of daily living at home, in schools and at work places. 

They cause a loss of millions of school and working hours every year that badly affect 

the productivity and hence the economic well-being of societies and countries (Gift et 

al 1992, Reisine & Miller 1985). 
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2.3.1  Prevalence of oral diseases 

Dental caries and periodontal diseases are pandemic in nature as people in all countries 

are suffering from one or the other affliction. There are variations among different 

countries as well as within countries between provinces, regions, districts, and cities. 

Dental caries is high in prevalence affecting about 100% of adults in the majority of the 

countries (Petersen et al 2005). Also 15-20% of adult population worldwide is suffering 

from severe periodontitis which may result in tooth loss (Petersen et al 2005). Oral 

cancer is the 8
th

 most common cancer worldwide and 3
rd

 most common in South 

Central Asia. Incidence of oral cancer in men varies between 1 to 10 cases per 100,000 

people in many countries. In India it is 12.6 per 100,000 population. A sharp increase in 

the incidence has been reported in several developed countries as well (Petersen et al 

2005). 

Although there has been a decline in dental caries in some developed countries during 

the past 30-40 years, it still remains the major cause of tooth loss in adults (Petersen et 

al 2005). The dental caries experience is rising in developing countries due to 

increasing consumption of sugar (Ismail et al 1997, Pakpour et al 2011) and inadequate 

fluoride exposure (König 1994). In South East Asia and Eastern Mediterranean regions 

dental caries is causing a lot of disability and handicap (WHO 2002). In most 

developing low income countries, the prevalence and severity of caries is low but over 

90% of decay remains untreated (Khan et al 2004, Yee & Sheiham 2002).  

These countries have limited resources and are under the burden of enormous amount 

of debt repayment. The treatment of dental diseases having relatively low morbidity 

and mortality ranks low on the list of their health priorities (Watt 2005, Yee & Sheiham 

2002). In both developed and developing countries the burden of oral diseases is the 
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highest among the poor and socially marginalized people. Also the disadvantaged have 

either no or very little access to dental care (Petersen et al 2005, Petersen 2003, 

Petersen 2007). In most developing countries the type of oral care available is 

emergency care and pain relief services only (Petersen et al 2005). Most of the public 

health expenditure is devoted to hospital based curative services. It has been shown that 

the money invested in the prevention of oral diseases and oral health promotion 

decreases the health care cost and is comparatively more cost effective than other 

strategies in the long run (Truong 2003). 

2.3.2 Psycho-social consequences of oral diseases 

Psycho-social and educational costs of oral diseases are enormous. Oral diseases have a 

negative impact on the quality of life of adolescents affecting their physical, 

psychological and social wellbeing. They affect their learning potential and school 

performance and hence their long term life chances (WHO 2003). 

In Thailand 46% of 35-44 years old adults reported emotional instability resulting from 

oral diseases which badly affected the daily performance of 74%of these adults as well 

(Adulyanon et al 1996). The intake of some essential nutrients by older people is 

hampered by their inability to chew due to dental problems ( Sheiham & Steele 2001). 

Oral diseases affect children‟s quality of life in a variety of ways. The acute and 

chronic infections resulting from these diseases produce pain, discomfort, 

disfigurement and disruption of eating, sleeping and learning habits. The oral health 

problems are associated with poor nutritional intake that may disrupt normal oral 

development and impedes the normal growth of the child. Early childhood caries is an 

example of such a disorder and is considered an indicator of malnutrition (Acs et al 

1992, Davies 1998). Oral diseases and the resulting nutritional deficiencies are also 

http://www.ncbi.nlm.nih.gov/pubmed?term=Sheiham%20A%5BAuthor%5D&cauthor=true&cauthor_uid=11415487
http://www.ncbi.nlm.nih.gov/pubmed?term=Steele%20J%5BAuthor%5D&cauthor=true&cauthor_uid=11415487


14 
 

 

contributing factors to certain general health problems such as cardiovascular diseases, 

decreased birth weight, diabetes and cancer. All these adversely affect the growth of 

children, their ability to learn and consequently their school performance (WHO 2003). 

Children having poor oral health are twelve times more liable to have their daily 

activities restricted including missing school days than the ones who do not have oral 

disease (US General Accounting Offices 2000). In USA alone, at the national level 

more than 51 million hours of school time were lost per year as a result of oral health 

problems and dental visits. As the rate of dental caries was higher in poor children and 

most dental services were provided during school hours, the loss of schooling was the 

greatest for the poor (Gift et al 1992). Dental pain also results in poor school 

performance of the affected children (Jackson et al 2011).  

The oral disorders are intimately related to physical appearance and attractiveness and 

as such have been found to affect the social acceptability and school performance of 

school children. Children with abnormal dental features have to face teasing and 

harassment by their fellows. Shaw et al (1980) reported 66% of 9-13 years old being 

teased for some abnormal physical feature, the dental appearance being the fourth most 

common feature for ridicule or abuse (Shaw et al 1980).  

2.3.3 Economic impact of oral diseases 

Oral diseases beginning in childhood continue into adulthood and have an adverse 

impact on the economic productivity of individuals and societies (WHO 2003, Reisine 

& Miller 1985, Reisine 1988, Sheiham et al 1987, Cushing et al 1985). Although oral 

diseases are mostly irreversible at advanced stages yet dental caries and gingivitis are 

reversible in early stages through adoption of appropriate preventive measures. If left 

untreated, the early lesions of these diseases progress slowly to stages at which they 
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become difficult to treat. Consequently the cost of treating the disease becomes too 

high to be afforded by the individuals. This is especially relevant to developing 

countries (Retna Kumari 2000) where the morbidity and mortality rates among children 

due to malnutrition and infectious diseases are unacceptably high.  

The treatment of dental diseases is accounting for billions of dollars of health care 

spending in industrialized countries. Oral diseases are the 4
th

 most expensive diseases 

to treat in some countries (Petersen 2005, Petersen 2008). The cost of treating dental 

caries accounts for 4-11% of the health budget of the European countries (Sheiham 

2001). Primary prevention, early diagnosis and timely treatment are therefore crucial to 

avoid financial loss and a lot of human suffering. (WHO 2003). The majority of 

developing countries are unable to afford an essential package of health services for 

their children. The cost involved in treating dental caries in children would exceed the 

total health budget of most low income countries (Yee & Sheiham 2002).  

A decrease in the prevalence of oral diseases with a consequent reduction in dental care 

cost has been noted in countries which have invested in preventive dental care 

(Petersen et al 2005). As the risk factors associated with oral diseases are known and 

are common to a number of other chronic diseases, there is a convenient and cost 

effective option of preventing these diseases through adoption of a „common risk factor 

approach (Sheiham & Watt 2000, Petersen 2007).  

Prevention of these diseases can be achieved at community level through effective 

health education and health promotion strategies. This has been highlighted in Alma 

Ata declaration
 
(WHO 1978) which recognizes an optimum state of health enabling 

individuals to lead a socially and economically productive life as a fundamental human 

right and a target to be achieved by the world‟s community. In this declaration Primary 

http://www.ncbi.nlm.nih.gov/pubmed?term=Yee%20R%5BAuthor%5D&cauthor=true&cauthor_uid=11931216
http://www.ncbi.nlm.nih.gov/pubmed?term=Sheiham%20A%5BAuthor%5D&cauthor=true&cauthor_uid=11931216
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Health Care (PHC) has been agreed upon as a strategy to attain this target. PHC 

recognizes that every individual has a right of access to its essential components that 

include, amongst others, education concerning prevailing health problems, and the 

methods of identifying and controlling them.  

2.4 Health education  

Health education has been variously defined by different people with different 

ideologies (Tones & Till ford 1994). It is an essential component of health promotion 

that in addition to changes in personal life style also takes into account the social and 

economic conditions over which the individual has little or no control (WHO 2003). 

Health promotion as such in 'any combination of health education and related 

organizational, economic and environment support for behavior conducive to health' 

(US Department of Health and Human Services 1981) while health education is 'any 

combination of learning opportunities designed to facilitate voluntary adaptations of 

behavior which are conducive to health'. (Green 1979). 

The role of health education is facilitatory and empowering in the behavior change 

process in that it provides evidence-based and scientifically sound information to 

people and helps them develop health related skills (Hølund 1990). Its ultimate aim is 

to assist individuals in making informed decisions, individually and collectively, about 

matters affecting their personal health and that of others (Brown 1994, Horowitz 1979). 

Health education, by raising awareness about health issues on a community basis, can 

also set the agenda for changes required to make the physical and social environment 

health friendly (Fisher et al 1986), thus initiating the process of health promotion. 

(French & Adams 1986). Health promotion in turn advocates a multidisciplinary action 

that utilizes a range of complementary strategies to bring about sustainable 
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improvements in health and to reduce health inequalities, the two major challenges 

being faced by the world community at present (Watt & Marinho 2005). 

Historically health education started as an elective discipline in schools which was 

based solely on individualistic information-oriented approaches in an effort to change 

individual behaviors. These approaches, however, neglected the economic, social, 

political and environmental determinants of health (Tones & Tillford 1994). The 

recognition of these determinants, most of which are outside an individual's control, 

initiated the new public health movement (Ashton & Seymour 1990) in early 1990s 

which resulted in the promulgation of the Ottawa Charter for health promotion (WHO 

1986). According to this charter health promotion is the process of enabling people, 

institutions and organizations to increase control over the determinants of health. 

There are three levels of health education as defined by Nutbeam in 2000: functional 

health literacy, interactive health literacy (related to development of personal skills), 

and personal and community empowerment (Nutbeam 2000). The first level deals with 

the transmission of basic information about health matters though lectures, books, 

leaflets etc. The second one is related to providing opportunities to people to develop 

specific skills such as coping, problem solving, communication and decision making 

skills. The third depends on the learning opportunities in communities and in school 

environment to get individuals involved in tackling chosen issues which are affecting 

their own and other peoples' health and are being influenced by the current policies and 

practices. 

Health education is imparted mostly for prevention of diseases which are caused by 

known risk factors and these risk factors can be eliminated by changes in attitudes and 

behaviors of individuals and communities. Oral diseases like dental caries, periodontal 
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disease and oral cancer are diseases which can be prevented through effective health 

education. The focus of OHE is eradication or modification of risk factors of oral 

diseases by targeting personal behaviors and changing peoples‟ lifestyle. 

2.5 Oral health education  

Oral health education (OHE) addresses diseases of oral hard and soft tissues. Oral 

health not only includes the health of teeth but also the health of gums, oral soft tissues, 

chewing muscles, muscles of facial expression, the  palate, the tongue, lips and salivary 

glands (WHO 2003). Although the risk factors involved in oral disease processes are in 

turn affected by a number of socio-economic, cultural and political factors (Sheiham & 

Watt 2000), they are amenable to modification to a large extent by changes in personal 

life style and individual behaviors. Oral health education cannot change the situational 

factors affecting adolescents' behavior but it can significantly improve their awareness 

about health issues and facilitate seeking of healthy choices (Craft et al 1984). 

Oral health education has been consistently promoting certain oral health behaviors 

including good dietary habits, regular and meticulous oral hygiene practices, 

appropriate use of fluoride and regular dental visits (Fox & Maddick 1980, Levine & 

Stillman-Lowe 2009, WHO 2003).  

There is overwhelming scientific and epidemiological evidence to show that non-milk 

extrinsic sugars (NMES) are a major risk factor for dental caries (Sheiham 2001). 

NMES are the sugars which are not incorporated in the cellular structure of natural food 

but are found in confectionery, biscuits, cake, fruit juices, honey, soft drinks and table 

sugar. The sugar consumption above 60 grams per person per day significantly 

increases the rate of dental caries in teenagers (Sheiham 2001). The amount of sugar 

ingested and frequency of intake of sugar are closely related. An increase in the 

http://www.ncbi.nlm.nih.gov/pubmed?term=Fox%20B%5BAuthor%5D&cauthor=true&cauthor_uid=6992810
http://www.ncbi.nlm.nih.gov/pubmed?term=Maddick%20I%5BAuthor%5D&cauthor=true&cauthor_uid=6992810
http://www.ncbi.nlm.nih.gov/pubmed?term=Levine%20R%5BAuthor%5D&cauthor=true&cauthor_uid=12146582
http://www.ncbi.nlm.nih.gov/pubmed?term=Stillman-Lowe%20C%5BAuthor%5D&cauthor=true&cauthor_uid=12146582
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frequency of sugar intake of more than four times per day significantly increases the 

risk of dental caries (Sheiham 2001). A significant relationship also exists between 

consumption of sugared and carbonated drinks and dental caries (Jones et al 1999, 

Levine et al 2007). The use of sugared and carbonated soft drinks and that of refined 

starches in the form of bakery products and crisps significantly increases the risk of 

dental caries (Moynihan & Petersen 2004). 

The relationship between the level of oral cleanliness (achieved through the removal of 

dental plaque from tooth surfaces) and dental caries is equivocal (Sutcliffe 1996, 

Bellini et al 1981). However, as fluoride is the most important caries preventive agent 

(Murray 1986), brushing of teeth with fluoride tooth paste twice daily forms an 

important part of daily preventive regimen for dental caries (König 1994). A 

combination of fluoride and reduced sugar consumption has been shown to exert a 

synergistic preventive effect on dental caries (Sheiham 2001). 

A lot of conclusive evidence from previous clinical and epidemiological studies on 

animals and human beings exists to show that gingivitis is caused by the accumulation 

of dental plaque on tooth surfaces alongside the gingival margins in the cervical areas 

of teeth (Ash et al 1964, Suomi et al 1971, Lindhe et al 1975, Löe 2000). It has also 

been confirmed by short and long term clinical trials that in most cases gingivitis can be 

reverted through adequate removal of dental plaque by oral hygiene measures mainly 

daily tooth brushing (Löe 2000, Lindhe et al 1975).  

As the development and progression of periodontitis is strongly dependent on the 

maturation of dental plaque especially in the sub-gingival sulcus (Socransky et al 1970, 

Lekic et al 1989), the prevention of chronic gingivitis and periodontitis in people with 

normal periodontal tissues is based on the rationale of removing supra-gingival plaque 
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before it gets matured and becomes established sub-gingivally (Axelsson and Lindhe 

1990). It takes about two days for dental plaque to produce sub-clinical changes in 

gingival tissues (Lang et al 1973, Kelner et al 1974). Therefore, gingival health can 

normally be maintained by thorough removal of plaque once in twenty four hours (Loe 

1970). Hence one of the greatest challenges to the dental profession is how to motivate 

individuals to adopt tooth brushing as an overt ingrained behavior in their daily routine 

(Ivanovic & Lekic 1996). 

Motivation and instructions have been shown to improve gingival health through 

plaque control (Gaare et al 1990, Brandtzaeg & Jamison 1964). If the person is 

motivated enough to devote sufficient time and attention to clean all tooth surfaces by 

repeating brushing strokes, a reasonable level of oral cleanliness can be achieved 

(Frandsen 1986, Jepsen 1998). No brushing stroke (method) whatsoever has been found 

to be better than the others in removing plaque effectively in uninstructed individuals 

who have also been found to brush for a much shorter period of time (thirty three 

seconds) than the persons receiving instructions (Rugg-Gunn et al 1979, Macgregor et 

al 1986). Similarly, adolescents using different types of strokes were unable to control 

plaque if they did not receive instructions even after brushing vigorously for 51 seconds 

(Rugg-Gunn etal 1979, Macgregor et al 1986). Therefore, the school-age children 

should receive instructions with particular attention paid to plaque removal from 

cervical and lingual areas of teeth (Macgregor et al 1986, Livny et al 2008). 

The major risk factors for oral cancer in South East Asian countries including India, 

Bangladesh and Pakistan are tobacco and betel quid chewing (Gupta et al 1984, Ahmed 

& Islam 1990, Khan et al 2009). A significant proportion of populations in South Asia 

and the Pacific region is habitual chewer of betel nuts (Gupta & Warnakulasuriya 2002, 
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Shah et al 2008). Adolescents start betel-nut chewing habit by the mean age of 12 years 

(Oakley et al 2005). 

The development and success of OHE strategies depend mainly on the target 

population being educated, the setting where the education is provided and on the 

individuals providing health education messages. Other contributory factors include 

repetition and reinforcement of OHE messages, and involvement of parents and peers 

to provide social support for the behavior change to take place.   

2.6 Adolescents: A target group for OHE 

The most fertile period in people‟s life during which they can be targeted by health 

education is childhood and adolescence as during this period one is moldable, 

inquisitive and anxious to acquire new skills. The cognitive and affective benefits of 

OHE during childhood and adolescence may not have a direct impact on the oral health 

of people but it can effectively contribute to improve the oral health behavior of the 

next generation when the present children become parents (Helderman et al 1997). The 

behavior adopted during childhood and adolescence has been shown to last for the 

lifetime of an individual (Gochman 1971).  

The estimates of WHO show that one fifth of the world‟s population comprises of 

adolescents including individuals between 10 and 19 years of age (Petersen 2003). In 

the literature the period of adolescence has usually been subdivided into different 

phases due to apparently different characteristics of an individual during these phases. 

Powell (1971) quotes Milner (1949) & Valadian et al (1961) dividing adolescents into 

two groups with the 10-14 years old age group as the early adolescents and the 15-19 

years old age group as the late adolescents. But mostly adolescents have been divided 

into three groups: early, middle and late adolescents. Eliott & Feldman 1990 identified 
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three distinct sub-phases in what they called ‟the adolescent decade‟ (phase of life 

between 10 to 20 years): early adolescence (10-14 years), middle adolescence (15-17 

years) and late adolescence (18-20 years). Similarly Weinstein et al 2008 recognized 

three psychosocial developmental phases during adolescence: early adolescence (10-13 

years or middle school years), middle adolescence (14-17 years or high school years) 

and late adolescence (17-22 years or college years).  

Although different sub-phases of adolescence may exhibit great individual variation in 

timing and duration, each sub-phase has certain distinctive features. The early 

adolescence is dominated by child-like behavior and developmental influences of 

puberty (Crocket & Petersen 1993). The middle adolescence is characterized by 

cognitive development but still the behavior of adolescents is far less matured than that 

of adults. During this phase the individual is under the heavy influence of peer-group 

norms. During late adolescence the transition to adult life is accomplished. The 

adolescents start taking the adult roles and behaving in ways consistent with the values 

and expectations of the society.  

While younger adolescents are more concerned about peer approval, the older teenagers 

want approval from both peers and adults (Powell 1971). They often seek out adults as 

confidants, advisers and as role models in developing their own adult identity. Such a 

model may be a teacher, parent or even a dentist (Albino et al 1984).  

Adolescents form a group of individuals who deserve serious consideration while 

planning oral health promotive activities in order to ensure their future oral well-being 

(Lalonde 1974). It is not only because they are at high risk of developing dental disease 

but also because they are passing through a period of life that is important in the 

development of positive attitudes and behaviors towards oral health. During this period 
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adolescents are in a process of attaining physical, psychological and emotional maturity 

(Crocket & Petersen 1993). 

2.6.1 Adolescents’ attitudes towards health  

Many of the life style factors associated with an increased risk of chronic diseases like 

use of tobacco, alcohol and illicit drugs, unhealthy diet, physical inactivity and lack of 

personal hygiene have their origin in childhood and adolescence (Hetherington et al 

1999, Dowdell & Santucci 2004). Nevertheless adolescents have been found to be 

reluctant in assuming responsibility for their own health (Radius et al 1980) and 

perceive minimal likelihood of contracting a disease in future (Tinsley1992). 

Adolescents are neither future oriented nor in the habit of taking into consideration the 

long term consequences of health promoting and health damaging behaviors. These 

attitudes may render them and their future generations at risk to chronic diseases 

including oral disorders. 

2.6.2 Adolescents’ oral health 

The period of adolescence is associated with an increasing prevalence of dental 

problems as dental caries, gingivitis, frequent traumatic injuries to teeth, complications 

associated with mixed dentition, dietary problems, and heightened aesthetic concerns 

related to dento-facial appearance (Castaldi 1980). In addition to all these the psycho-

social behavior of adolescents may affect their dental care. For example they may not 

feel vulnerable to caries or periodontal disease and may not respond to oral hygiene 

instructions given by the dental personnel as their behavior is regulated by immediate 

gratification and peer group acceptance (Macgregor et al 1996, Hodge et al 1982). That 

is why they perceive adults giving them advice on health matters as authoritarian and 

http://www.ncbi.nlm.nih.gov/pubmed?term=Dowdell%20EB%5BAuthor%5D&cauthor=true&cauthor_uid=14987212
http://www.ncbi.nlm.nih.gov/pubmed?term=Santucci%20ME%5BAuthor%5D&cauthor=true&cauthor_uid=14987212
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unhelpful (Blinkhorn et al 1983, Stead et al 1996). This attitude may partly be 

responsible for increasing prevalence of dental disease in this particular age group. 

Dental caries and gingivitis are the two most common oral diseases affecting a large 

majority of adolescents worldwide. Dental caries is basically a disease of child hood 

that increases in severity with age (Johnson 1991). The epidemiological evidence both 

from developed and developing countries shows that periodontitis begins its course in 

adolescence (William et al 2001, Modeer & Wondimu 2000). One of the most common 

periodontal conditions in children and adolescents is chronic gingivitis (Modeer & 

Wondimu 2000, Oh TJ et al 2002, Yazdani et al 2009) initiated by the accumulation of 

dental plaque in the cervical areas of teeth (Oh TJ et al 2002). The prevalence of 

gingivitis has been found to reach a maximum at an age of 10-11 years (William et al 

2001, Loe 1980) while some authors have observed that it is most severe in 12-14 years 

old adolescents (William et al 2001, Modeer & Wondimu 2000). The sites of dentition 

that show progression of gingivitis to periodontal disease at this age usually have 

significantly more plaque, gingival bleeding and calculus than non-progressing sites 

(William et al 2001). 

A decline in caries experience and improvement in periodontal health of children and 

adolescents has been observed in most industrialized high income countries over the 

past 40 years or so (Burt 1994, Marthaler et al 1996, Levine et al 2007). However, the 

disease has not been completely eradicated but only controlled to a certain extent 

(Petersen et al 2005). On the other hand the caries experience of children in developing 

countries who used to have low level of the disease in the past is rising (Petersen et al 

2005). This increase is believed to have been brought about by changes in people‟s life 

style including altered dietary habits and lack of oral hygiene practices accompanied by 
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inadequate use of fluoride. With rising income and urbanization people have shifted 

over from starchy and fibrous foods to processed foods rich in refined carbohydrates 

(WHO 2003). As most children in developing countries do not have an access to dental 

care services, more than 90% of caries is untreated resulting in dental pain, sepsis and 

ultimately tooth loss and disability (Watt 2005). 

The increasing use of tobacco and alcohol during childhood and adolescence is a 

significant risk factor for oral cancer and other mucosal lesions (Currie et al 2000, 

WHO 1998a) leading to oral cancer in adult age. Cigarette smoking has also been 

found a major risk factor for periodontitis (Haber et al 1993). In Latin America, three in 

every four smokers start smoking in adolescence (Currie et al 2000, WHO 1998b). The 

chewing of betel-nuts and betel quid, usually containing tobacco as well as high 

amount of sugar, is a common habit among children in some cultures (U.S. Department 

of Health and Human Services 2000).  

2.6.3  Adolescents’ oral health status in developing countries 

2.6.3.1  Dental caries 

The data about oral health status of adolescents from South East Asian countries 

revealed that the prevalence and severity of dental caries in adolescents is generally 

low. In these countries more than 50% of 12-year-olds are caries free with a mean 

number of decayed teeth around one (Christensen et al 2003, David J et al 2005, Prasai 

Dixit et al 2013, Khan et al 2004). This also applies to a number of African countries 

including Uganda, Kenya, Tanzania, Sudan and Nigeria (Muwazi et al 2005, Okemwa 

et al 2010, Carneiro & Kabulwa  2012, Nurelhuda et al 2009, Adekoya – Sofowora et al 

2006).  

http://www.ncbi.nlm.nih.gov/pubmed?term=Christensen%20LB%5BAuthor%5D&cauthor=true&cauthor_uid=12940305
http://www.ncbi.nlm.nih.gov/pubmed?term=Prasai%20Dixit%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23672487
http://www.ncbi.nlm.nih.gov/pubmed?term=Prasai%20Dixit%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23672487
http://www.ncbi.nlm.nih.gov/pubmed?term=Muwazi%20LM%5BAuthor%5D&cauthor=true&cauthor_uid=16245993
http://www.ncbi.nlm.nih.gov/pubmed?term=Okemwa%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=21413602
http://www.ncbi.nlm.nih.gov/pubmed?term=Okemwa%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=21413602
http://www.ncbi.nlm.nih.gov/pubmed?term=Nurelhuda%20NM%5BAuthor%5D&cauthor=true&cauthor_uid=19527502
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There are, however, some developing countries where prevalence and severity of caries 

increasing. A recently conducted study in Mangalore, India showed a comparatively 

high prevalence and severity of caries (59.4%, DMFT 1.53) (Suprabha et al 2013, 

Christensen et al 2003, David J et al 2005) than the previous ones. About seventy 

percent (69.6%) of 5-15 years old children in Bangladesh have been found to 

experience dental decay (Sarwar et al 2011). A systematic review of caries prevalence 

studies in Saudi Arabia reported high national figures for prevalence and severity of 

dental caries in 12-year-olds (70% and a DMFT 3.5) (Al Agili 2013).  Al-Samadani & 

Ahmed found 80% of 12-year-olds to have one or more carious first permanent molars 

while 10% of these adolescents had caries in all four first permanent molars in Jeddah, 

Saudi Arabia (Al-Samadani & Ahmad 2012). 

The 2003 WHO Pathfinder survey in Pakistan found 50% of 12-15-year-olds caries free 

with a DMFT score of 1.59 in 12-year-old urban adolescents. Ninety seven of all decay 

was untreated (Khan et al 2004). 

2.6.3.2  Gingival bleeding 

A varying proportion of adolescents in developing countries had been having bleeding 

gums: about 90% in Nepal (Prasai Dixit et al 2013) and Laos (Jürgensen & Petersen 

2009), approximately 70% in Bangladesh (Sarwar et al 2011) and Tanzania (Carneiro 

& Kabulwa 2012), 54% in Uganda (Muwazi et al 2005), 34% in Pakistan (Khan et al 

2004) and 15-17% in India (Christensen et al 2003, David et al 2005) with regional 

variations within countries. 

2.6.3.3  Calculus 

The prevalence of calculus in most of the developing countries has been found to be 

50-57% (Knevel et al 2008, Christensen et al 2003, Muwazi et al 2005, Carneiro & 

http://www.ncbi.nlm.nih.gov/pubmed?term=Christensen%20LB%5BAuthor%5D&cauthor=true&cauthor_uid=12940305
http://journals.ohiolink.edu/ejc/search.cgi?q=authorExact:%22Al%20Agili%2C%20Dania%20Ebrahim%22
http://www.ncbi.nlm.nih.gov/pubmed?term=Al-Samadani%20KH%5BAuthor%5D&cauthor=true&cauthor_uid=22461990
http://www.ncbi.nlm.nih.gov/pubmed?term=Ahmad%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=22461990
http://www.ncbi.nlm.nih.gov/pubmed?term=Prasai%20Dixit%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23672487
http://www.ncbi.nlm.nih.gov/pubmed?term=Muwazi%20LM%5BAuthor%5D&cauthor=true&cauthor_uid=16245993
http://www.ncbi.nlm.nih.gov/pubmed?term=Christensen%20LB%5BAuthor%5D&cauthor=true&cauthor_uid=12940305
http://www.ncbi.nlm.nih.gov/pubmed?term=Knevel%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=19138185
http://www.ncbi.nlm.nih.gov/pubmed?term=Christensen%20LB%5BAuthor%5D&cauthor=true&cauthor_uid=12940305
http://www.ncbi.nlm.nih.gov/pubmed?term=Muwazi%20LM%5BAuthor%5D&cauthor=true&cauthor_uid=16245993
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Kabulwa 2012). Bangladesh in 2011 reported a prevalence of 91.6% of dental plaque 

and calculus in 5-15-year-olds (Sarwar et al 2011). The Chinese National survey in 

2005 found a prevalence of 59.1% of calculus in adolescents (De-yu Hu et al 2011). 

A study in Karachi, Pakistan found 53.8% of 9-18-year-olds to have sub-gingival 

calculus while 73.4% of the study subjects showed signs of periodontal disease (Ali 

2004). About twenty one percent (20.9%) of 12-year-olds in 2003 survey were having 

sub-gingival calculus on their teeth in Pakistan (Khan et al 2004). 

2.6.3.4  Oral submucous fibrosis 

The oral examination of 16-17 years old adolescents in Saipan, 63.4% of whom 

reported consuming areca nuts on a regular basis, revealed an alarming prevalence of 

oral mucosal lesions including leukoplakia (12.9%) and oral sub-mucous fibrous 

(8.8%) (Oakley et al 2005). 

 

2.6.4 Adolescents’ oral health knowledge, attitudes and behavior 

The investigation of health related knowledge, attitudes and practices has usually been 

considered important before planning any health education intervention (Green et al 

1980).  

A number of oral health education interventions have been based on the premise that a 

change in knowledge will produce a desirable change in attitudes which will ultimately 

result in positive behavior. The role of this continuum in the behavioral change process 

has always been controversial (Flay 1981). Some recently conducted studies have 

provided support to the use of knowledge-attitude-behavior model in OHE (Tolvanen et 

al 2012) while others could not find an association between the three components of 

this model (Suprabha et al 2013). In a Brazilian study de Farias et al (2009) found no 

http://www.ncbi.nlm.nih.gov/pubmed?term=Oakley%20E%5BAuthor%5D&cauthor=true&cauthor_uid=16211156
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correlation between the level of oral health knowledge of school children and their oral 

hygiene status but another study by Astrom & Mashoto (2012) showed that an 

improvement in oral health knowledge resulted in increased frequency of tooth 

brushing in the study participants. Similarly in Saudi Arabia school children who knew 

the age of eruption of first permanent molars had all their molars sound (Al-Samadani 

& Ahmed 2012). The scientific evidences like the last one may be the reasons for 

recommendation of WHO for including some basic knowledge about human dentition 

as the number of deciduous and permanent teeth and the age of their eruption as the 

objectives of school-based OHE (WHO 2003). 

2.6.4.1 Oral health Knowledge 

Adolescents in developing countries have generally been found to have inadequate oral 

health knowledge about oral diseases and their prevention. A study conducted in 

Malaysia found the oral health knowledge of 56.5% of secondary school children 

below the mean score 6.22 (range: 3-10) (Lian et al 2010). In a cross-sectional study in 

Mangalore, India, Suprabha et al reported 54.5% of 11-13 years old adolescents to have 

low knowledge score of three or less out of a total of seven (Suprabha et al 2013).  In 

Saudi Arabia 58.3% of 10-14-year-olds turned out to be less knowledgeable when a 

knowledge score of ≥8 meant good knowledge about oral health (Amin & Al-Abad 

2008).  

A study in Sudan on 400 12-22-year olds found that 44.3% boys and 42.5% girls had a 

high oral health knowledge score (range: 1-5) for dental caries. The score for the 

knowledge about gingivitis was high for 39.2% boys and 47.1% girls respectively, 

when median split was used to divide scores into low and high categories (Darout 

2005).  

http://www.ncbi.nlm.nih.gov/pubmed?term=Amin%20TT%5BAuthor%5D&cauthor=true&cauthor_uid=19138188
http://www.ncbi.nlm.nih.gov/pubmed?term=Al-Abad%20BM%5BAuthor%5D&cauthor=true&cauthor_uid=19138188
http://www.ncbi.nlm.nih.gov/pubmed?term=Al-Abad%20BM%5BAuthor%5D&cauthor=true&cauthor_uid=19138188
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A study conducted in the city of Lahore, Pakistan on 281 children studying in grade  

1-10 of low and high income private schools found a very low level of knowledge 

regarding gum disease in the study subjects (Mirza et al 2011). 

The industrialized countries are presenting a better picture regarding oral health 

knowledge of children and adolescents (Hedman et al 2006). However, some studies in 

various subgroups of populations in these countries have indicated certain caveats in 

adolescents‟ oral health knowledge. Two third of 10-12 year olds in rural areas of 

South Carolina were found to have a knowledge score that was lower than the median 

(Yuen et al 2008). Similarly the urban school children in China had a mean knowledge 

score of only 4.8 (range: 0-12) (Wong 2001).  

2.6.4.1.a Sugar and dental caries 

 

About 70-80% of adolescents in various developing countries are aware of the role of 

sweets and soft drinks in the etiology of dental caries (Lian et al 2010, Suprabha  et al 

2013, Knevel et al 2008, Al-Omiri et al 2006, Farsi 2004, Darout 2005) while 50% of 

adolescents in China considered bacteria plus sugar as the causative factors for caries 

(Jiang et al 2005). 

A survey evaluating knowledge regarding cariogenic foods and drinks of UK 

adolescents in Belfast highlighted that although well above 90% of adolescents 

identified chocolates and cola as cariogenic, 39.0% considered orange squash, 17.8% 

plain biscuits and 42.4% crisps as harmful snacks (Kinirons & Stewart 1998).  

The study in Lahore, Pakistan on children studying in low (LSES) and high income 

(HSES) private schools found a reasonably high percentage of children in the HSES 

schools who were aware of the cariogenic potential of sweets (64.9%) and soft drinks 

http://www.ncbi.nlm.nih.gov/pubmed?term=Yuen%20HK%5BAuthor%5D&cauthor=true&cauthor_uid=18444435
http://www.ncbi.nlm.nih.gov/pubmed?term=Wong%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=11437220
http://www.ncbi.nlm.nih.gov/pubmed?term=Knevel%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=19138185
http://www.ncbi.nlm.nih.gov/pubmed?term=Kinirons%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=10645688
http://www.ncbi.nlm.nih.gov/pubmed?term=Stewart%20C%5BAuthor%5D&cauthor=true&cauthor_uid=10645688
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(68.8%) compared to 51.2% and 43.3% of LSES children respectively (Mirza et al 

2011). 

2.6.4.1.b Fluoride 

 

In Nepal the proportion of children knowing about the effect of fluoride on teeth was 

only 18% (Prasai Dixit et al 2013). Similar was the case with the knowledge of Indian 

adolescents about fluoride (19.9%) (Suprabha et al 2013), 78% of whom also did not 

know whether the toothpaste they were using contained fluoride or not. Likewise only 

19% of Japanese children were sure about the effect of fluoride on teeth (Kawamura et 

al 2008). On the contrary a reasonably large number of children (77%) in North Jordan 

and Malaysia (83.7%) knew about the beneficial effect of fluoride on teeth (Al-Omiri et 

al 2006, Lian et al 2010). 

Only 4% of Chinese urban adolescents in Guangdong province considered use of 

fluoride a caries preventive measure (Wong 2001) but in a latter study this proportion 

rose to 64% for children in Beijing (Liu et al 2007). 

In Saudi Arabia 34.6% of male (Wyne et al 2004) and 55.4% of female adolescents 

(Wyne et al 2003) had the correct knowledge about the caries preventive effect of 

fluoride. Similarly 47% of children in Tanzania correctly stated the reason for using 

toothpaste (Masanja & Mumghamba 2004).  

In 2011 study in Lahore, Pakistan 61.1% of adolescents knew about role of fluoride in 

caries prevention (Mirza et al 2011) 

 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=Prasai%20Dixit%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23672487
http://www.ncbi.nlm.nih.gov/pubmed?term=Kawamura%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18587206
http://www.ncbi.nlm.nih.gov/pubmed?term=Wong%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=11437220
http://www.ncbi.nlm.nih.gov/pubmed?term=Masanja%20IM%5BAuthor%5D&cauthor=true&cauthor_uid=16451492
http://www.ncbi.nlm.nih.gov/pubmed?term=Mumghamba%20EG%5BAuthor%5D&cauthor=true&cauthor_uid=16451492
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2.6.4.1.c Plaque as a cause of gingivitis 

Forty eight percent of Nepali children were aware of the significance of dental plaque 

(Humagain 2011) while 50.5% of Sudanese children considered bacteria in their 

mouths to be the cause of gingivitis (Darout 2005). On the other hand in another study 

in Nepal only 13% of adolescents knew that bacteria are the actual cause of gingivitis 

(Prasai Dixit et al 2013) and likewise 14.9% of Jordanian teenagers knew about the 

importance of dental plaque (Al-Omiri et al 2006). 

In China 30.2% of 12-year-old urban adolescents never heard of dental plaque and only 

13.8% knew that plaque is something that sticks to teeth (Zhu et al 2003). 

 In Pakistan merely 10.3% of low socio-economic (LSES) children compared to 16.9% 

of high socio-economic (HSES) pupils knew the meaning of dental plaque (Mirza et al 

2011).  

2.6.4.1.d Bleeding gums as a sign of gingivitis 

 

In 2011 study 66.3% of children in Nepal correctly identified bleeding gums as a sign 

of gingivitis (Humagain 2011). Similar was the case with 69.8% of Jordanian teenagers 

(Al-Omiri et al 2006). In an Indian study about 40% of 15-year-olds had the correct 

knowledge about the gum disease (Gupta et al 2012) while 60.9% of 12 years old 

Chinese adolescents considered bleeding gums abnormal (Zhu et al 2003). 

The proportion of Pakistani children in the low and high socio-economic groups 

knowing about bleeding gums as a sign of gingivitis was 26.6% and 17.5% respectively 

(Mirza et al 2011).  

 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=Prasai%20Dixit%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23672487
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2.6.4.1.e Role of tooth brushing in preventing gingivitis 

In Jordan only 39.8% 10-16-year olds believed that gum disease could be prevented by 

tooth brushing and flossing (Al-Omiri et al 2006). On the contrary a reasonably high 

percentage (87.1%) of 12-18 years old Saudi students regarded tooth brushing a method 

of preventing periodontal disease (Farsi 2004). About sixty four percent (64.5%) of 

Sudanese adolescents considered irregular tooth cleaning the cause of gingivitis 

(Darout 2005). 

The proportion of children in China stating tooth brushing as effective means of 

preventing gum disease was above 70% (Jiang et al 2005).  

Only 22.0% of Pakistani children in the low socio-economic group compared to 34.4% 

of their counterparts in high socio-economic group thought that gingivitis could be 

prevented by brushing and flossing (Mirza et al 2011). 

2.6.4.1.f Tooth brushing as a caries preventive measure 

About 80-90% of children and adolescents in a number of developing countries 

believed that dental caries could be prevented by tooth brushing (Humagain 2011, Zhu 

et al 2003, Al-Omiri et al 2006, Darout 2005). In India the proportion of such 

adolescents in a recently conducted study was 60% (Suprabha et al 2013). 

2.6.4.1.g Carcinogenic potential of betel nuts 

The study on 16-17 years old students in Saipan found that only 5% of these 

adolescents knew that chewing betel nuts could cause cancer (Oakley E et al 2005). 

Another study on Bangladeshi teenagers in East London (Prabhu 2001) reported that 

only 35.8% of the respondents were aware of the carcinogenic potential of betel quid. 

The knowledge of 10-15 year old adolescents in three government schools in Karachi, 

Pakistan about the health damaging effects of betel nut chewing was adequate but only 

a few students knew about oral submucous fibrosis (Shah et al 2008). 

http://www.ncbi.nlm.nih.gov/pubmed?term=Oakley%20E%5BAuthor%5D&cauthor=true&cauthor_uid=16211156
http://www.ncbi.nlm.nih.gov/pubmed?term=Prabhu%20NT%5BAuthor%5D&cauthor=true&cauthor_uid=11309868
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2.6.4.1.h Number and age of eruption of teeth 

 

The number of deciduous teeth was known to only 2.7% of Jordanian adolescents, 

57.0% of whom were aware of the total number of permanent teeth (Al-Omiri et al 

2006). Similarly the percentage of children in Nepal knowing about the number of milk 

and permanent teeth was 11% and 45% respectively (Humagain et al 2011). 

Thirty two percent of 9-12-year-olds in Saudi Arabia knew the age of eruption of first 

permanent molar tooth (Al-Samadani & Ahmad 2012). 

 

2.6.4.2  Oral Health Behavior 

The developed world including Europe, USA and Canada have seen a marked 

improvement in oral health behavior of adolescents over the last few decades (Maes et 

al 2006, Kuusela et al 1997). About 70-80% of 12-year-olds in the majority of these 

countries reported brushing their teeth twice daily.   

On the contrary the preventive oral health behavior of adolescents in developing 

countries has been observed as sub-optimal. In a study in Saudi Arabia 54.3% of 

adolescents were found to be at high risk to dental caries when 75
th

 percentile of ≥20 

dietary habit score was used to classify students into high risk or low risk categories 

(Amin & Al-Abad 2008). Likewise 83.9% of these pupils were having poor oral 

hygiene practices when a score of ≥6 was used to indicate sound practices. 

2.6.4.2.a Consumption of sweets and soft drinks 

In 2010, 30.1% and 26.3% of Malaysian children were reported to consume sweets/ 

candies and soft drinks once or several times per day respectively (Lian et al 2010). 

Similarly, the percentage of 12-15-year olds teenagers in Tamilnadu, India using sweets 

http://www.ncbi.nlm.nih.gov/pubmed?term=Al-Samadani%20KH%5BAuthor%5D&cauthor=true&cauthor_uid=22461990
http://www.ncbi.nlm.nih.gov/pubmed?term=Ahmad%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=22461990
http://www.ncbi.nlm.nih.gov/pubmed?term=Maes%20L%5BAuthor%5D&cauthor=true&cauthor_uid=16826883
http://www.ncbi.nlm.nih.gov/pubmed?term=Kuusela%20S%5BAuthor%5D&cauthor=true&cauthor_uid=9294495
http://www.ncbi.nlm.nih.gov/pubmed?term=Amin%20TT%5BAuthor%5D&cauthor=true&cauthor_uid=19138188
http://www.ncbi.nlm.nih.gov/pubmed?term=Al-Abad%20BM%5BAuthor%5D&cauthor=true&cauthor_uid=19138188
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and soft drinks at least once a day was 33.7% and 27.9% respectively (Kumar Prasad et 

al 2010). The study in Manglore, India revealed that 9%, 10.7% and 6.9% of 

adolescents consumed biscuits, sweets and soft drinks respectively more than 4 times a 

day while 42.1%, 26.2% and 21.1% used these cariogenic food items one to four times 

daily (Suprabha et al 2013). Seventy five percent of children in Nepal were consuming 

sugar rich food on a daily basis (Prasai Dixit et al 2013). 

Around seventy six percent of 14-15-year olds in Jordan consumed sweets 2-3 times a 

day (El-Qaderi 2004). Similarly a very high daily consumption of soft drinks, sweets 

and cakes were reported by 13 years old adolescents in Kuwait (Honkala et al 2012). 

Approximately forty one percent (40.6%) of 10-14 years old Saudi adolescents 

admitted using carbonated drinks and 14-16% sweets, candies, cakes, cookies once or 

several times a day (Amin & Al-Abad 2008). 

The proportion of Chinese children consuming biscuits/ cakes, soft drinks and fresh 

fruit on a daily basis was 25.3%, 16.2% and 70.7% respectively (Jiang et al 2005). 

2.6.4.2.b Use of fluoride toothpaste 

 

In China, studies showed a consistent increase in the use of fluoride toothpaste by 

children and adolescents during the last decade: 22.7% in 2003, 48% in 2005 and 88% 

in 2007 study (Zhu et al 2003, Jiang et al 2005, Liu et al 2007).  

Amongst developing countries very few studies reported the use of fluoride tooth paste 

by adolescents. In Laos about 91% of adolescents claimed using fluoride tooth paste 

(Jürgensen & Petersen 2011). A slightly less number of children (88.6%) claimed using 

fluoride tooth paste in Kuwait (Honkala et al 2007). 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=Prasai%20Dixit%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23672487
http://www.ncbi.nlm.nih.gov/pubmed?term=El-Qaderi%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=16451466
http://www.ncbi.nlm.nih.gov/pubmed?term=Amin%20TT%5BAuthor%5D&cauthor=true&cauthor_uid=19138188
http://www.ncbi.nlm.nih.gov/pubmed?term=Al-Abad%20BM%5BAuthor%5D&cauthor=true&cauthor_uid=19138188
http://www.ncbi.nlm.nih.gov/pubmed?term=J%C3%BCrgensen%20N%5BAuthor%5D&cauthor=true&cauthor_uid=22320066
http://www.ncbi.nlm.nih.gov/pubmed?term=Petersen%20PE%5BAuthor%5D&cauthor=true&cauthor_uid=22320066
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2.6.4.2.c Twice daily tooth brushing 

The studies involving children and adolescents in the majority of developing countries 

found about one fourth to one third of  adolescents claimed twice daily tooth brushing 

(Knevel et al 2008, Prasai Dixit et al 2013, Sarwar et al 2011, Yazdani et al 2008, 

Pakpour et al 2011, Farah et al 2009, Amin & Al-Abad 2008). Some developing 

countries, however, presented a better picture regarding this preventive behavior of 

adolescents. In India the proportion of adolescents reporting twice daily tooth brushing 

was 61.9% and 81.9% in 2012 and 2013 studies respectively (Gupta 2012, Suprabha et 

al 2013). The study in urban slums and rural areas of Bhopal, India however reported 

twice daily frequency of brushing for only 17% of 11-13 year old adolescents 

(Christensen et al 2003).  

In Malaysia and Kuwait the frequency of tooth brushing was twice per day or more for 

about 50% of children (Lian et al 2010, Honkala et al 2007). About eighteen percent 

(18.2%) of Jordanian adolescents claimed brushing their teeth twice daily (El-Qaderi 

2004) while in a latter study this percentage rose to 69% (Al-Omiri et al 2006). About 

71-77% of teenagers in African countries were found brushing their teeth twice daily in 

a number of studies (Pengpid & Peltzer 2011, Jürgensen & Petersen 2011, Adeyemi et 

al 2012).  

Twice daily tooth brushing was practiced by about 77%, 59.1% and 67.3% of Chinese 

adolescents as mentioned by studies undertaken in 2001, 2003 and 2005 respectively 

(Wong 2001, Zhu et al 2003, Jiang et al 2005). 

The study conducted in three major cities of Pakistan, Karachi, Lahore and Faisalabad, 

showed that 61.7% of 5-10 years old children were brushing their teeth twice daily 

(Hingorjo 2010) but a later survey undertaken in the city of Lahore disclosed a much 

lower percentage of adolescents in both high and low socio-economic groups 

http://www.ncbi.nlm.nih.gov/pubmed?term=Knevel%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=19138185
http://www.ncbi.nlm.nih.gov/pubmed?term=Prasai%20Dixit%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23672487
http://www.ncbi.nlm.nih.gov/pubmed?term=Yazdani%20R%5BAuthor%5D&cauthor=true&cauthor_uid=19149299
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performing twice daily tooth cleaning (37.6% and 26.8% respectively) (Mirza et al 

2011). 

2.6.4.2.d Use of tooth brush and paste 

 

The use of tooth brush and toothpaste for tooth cleaning has been reported by about 80-

100% children and adolescents in studies undertaken in a number of developing 

countries (Humagain 2011, El-Qaderi 2004, Gupta 2012, Suprabha et al 2013, Farah et 

al 2009). On the other hand a study in Bangladesh found a very low percentage of 5 to 

15-year-olds using tooth brush (33.2%) and toothpaste (12%) (Sarwar et al 2011). 

Similarly, there are some low income and rural areas in developing countries where the 

use of these cleaning devices by children has not been very common. In India in urban 

slums and rural area of Bhopal, only 41% and 23% children reported using tooth brush 

while 27% and 45% used chewing stick respectively (Christensen et al 2003). A study 

in Jordan found that 25% of adolescents had no tooth brush and 15% of them used to 

share tooth brush with their family members (ALBashtawy 2012). In Pakistan 49% in 

the low- and 74% in the high-socio-economic group used tooth brush and toothpaste 

(Mirza et al 2011). 

Chewing stick/ miswak has been used as a tooth cleaning device by only a small 

number of children and adolescents (3-6%) in some developing countries like Nepal 

(Humagain 2011), Jordan (El-Qaderi 2004), Nigeria (Umesi-Koleoso & Ayanbadejo 

2007) and Sudan (Farah et al 2009) while its use has been found to be high in some 

African countries like Kenya and Sudan (50-60%) (Okemwa et al 2010, Darout 2005). 

In Saudi Arabia 44.6% of adolescents used miswak as an alternative to tooth brush 

(Amin & Al-Abad 2008).  

http://www.ncbi.nlm.nih.gov/pubmed?term=El-Qaderi%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=16451466
http://www.ncbi.nlm.nih.gov/pubmed?term=Christensen%20LB%5BAuthor%5D&cauthor=true&cauthor_uid=12940305
http://www.ncbi.nlm.nih.gov/pubmed?term=ALBashtawy%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22074765
http://www.ncbi.nlm.nih.gov/pubmed?term=El-Qaderi%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=16451466
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A very small number of adolescents have been found using dental floss in different 

countries. In China 12.5% (Jiang et al 2005) and in Kuwait 17% (Honkala et al  2007) 

of adolescents stated using dental floss for inter-dental cleaning. Only 11.3% of 11-12 

years old adolescents reported knowing about dental floss in a school in Karachi, 

Pakistan (Vakani et al 2011).  

2.6.4.2.e  Regular dental visiting 

 

As reported by various studies in developing countries less than twenty percent of 

adolescents visit dentists regularly for dental check-up (Lian et al 2010, Humagain 

2011, Gupta 2012, Suprabha et al 2013). A slightly higher percentage (33%) of 

Jordanian stated paying preventive dental visits (Al-Omiri et al 2006). In Lahore study 

the proportion of pupils in the high socioeconomic group visiting dentists regularly was 

39% versus only 1% in low socioeconomic group (Mirza et al 2011). 

2.6.4.2.f  Use of tobacco and betel-nut chewing  

 

About sixty three percent (63.4%) of 16-17 years old students in Saipan study reported 

consuming areca nuts on a regular basis with 7% chewing more than 20 areca quid per 

day. In addition tobacco chewing and snuff dripping was reported by 17.5% and 26.0% 

of these adolescents respectively. Betel-nut chewing habit in these adolescents was 

found to start by the mean age of 12 years (Oakley et al 2005). 

In a study in East London, 17% of Bangladeshi teenagers admitted chewing betel quid 

on a daily basis while 34% reported to have them on most week days. The age for 

starting chewing habit ranged between 7.0-11.6 years (Prabhu 2001).  

http://www.ncbi.nlm.nih.gov/pubmed?term=Prabhu%20NT%5BAuthor%5D&cauthor=true&cauthor_uid=11309868
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The study conducted in three major cities of Pakistan, Karachi, Lahore and Faisalabad, 

on 5-10 years old children in upper socio-economic primary schools found that 13.4% 

of children were addicted to betel-nut chewing (Hingorjo 2010).  

In another study in Karachi, Pakistan 94% of 10-15 year old adolescents in three 

government schools admitted using betel nuts (chalia) and 73.8% pan masala. Eighty 

five percent were regular users of these products (Shah et al 2008).   

Some studies have pointed out an alarmingly increasing prevalence of smoking among 

adolescents in developing countries (Pakpour et al 2011). 

 

2.6.5 Factors affecting oral health behavior of adolescents 

2.6.5.1 Parental Support and home environment 

The parental support and home environment has not been conducive to the positive oral 

health behavior of adolescents in developing countries. A study by Al-Omiri et al in 

North Jordan found that only14% of adolescents had parents who encouraged them to 

visit a dentist. Fifty nine percent of them received parental advice about brushing while 

26% were also supervised during tooth cleaning. Fifteen percent were neither advised 

nor supervised by their parents (Al-Omiri et al 2006). Similarly, only 29% of 10-14 

years old Saudi male pupils received oral hygiene instructions at home (Amin & Al-

Abad 2008). 

In Lahore, Pakistan 41% of children in the low socioeconomic group never received 

parental advice or supervision during brushing compared to only 17% in high 

socioeconomic group (Mirza et al 2011).  

http://www.ncbi.nlm.nih.gov/pubmed?term=Amin%20TT%5BAuthor%5D&cauthor=true&cauthor_uid=19138188
http://www.ncbi.nlm.nih.gov/pubmed?term=Al-Abad%20BM%5BAuthor%5D&cauthor=true&cauthor_uid=19138188
http://www.ncbi.nlm.nih.gov/pubmed?term=Al-Abad%20BM%5BAuthor%5D&cauthor=true&cauthor_uid=19138188
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Eighty one percent of Bangladeshi betel-quid chewers in East London obtained quid 

from their homes and also chewed betel quid in the presence of their parents suggesting 

parental support for the habit (Prabhu 2001). 

2.6.5.2  Peers’ influence 

Peer influence is important in the uptake of healthy practices by adolescents. Feeling of 

happiness, peer acceptance, the ease of making friends, self-esteem and satisfaction 

with school have been shown as strong predictors of compliance with the recommended 

twice daily frequency of tooth brushing (Honkala et al 2007). 

The findings of a cross-sectional survey of 2662 adolescents aged 11, 13 and 15 years 

conducted in eight provincial capitals of China showed that the oral health behavior of 

adolescents was influenced by the socio-economic status of parents, their school 

performance and their relationship with peers (Petersen et al 2008). 

In public schools of Karachi, Pakistan 95% of 10-15 years old regular users of betel nut 

containing products had friends with similar habits. Fifty seven percent used these 

products simply to enjoy the company of their friends (Shah et al 2008).  

The study in Saipan found that 44% of 16-17-year olds used to buy betel nut products 

out of their pocket money while 25% reported sharing these products with their friends. 

Over 10% were given betel-nut products by their parents (Oakley et al 2005).  

The results of forty eight focus group discussions with sixth and eighth graders in India 

highlighted that the tobacco use by these adolescents was strongly affected by their 

parents and peers. The study subjects considered chewing gutkha less harmful and 

easily available than cigarettes. They thought that the role of schools in tobacco control 

http://www.ncbi.nlm.nih.gov/pubmed?term=Prabhu%20NT%5BAuthor%5D&cauthor=true&cauthor_uid=11309868
http://www.ncbi.nlm.nih.gov/pubmed?term=Petersen%20PE%5BAuthor%5D&cauthor=true&cauthor_uid=18205643
http://www.ncbi.nlm.nih.gov/pubmed?term=Oakley%20E%5BAuthor%5D&cauthor=true&cauthor_uid=16211156
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was insignificant and they looked forward to an active role of the government in this 

regard (Mishra et al 2005). 

 

2.6.5.3  Lifestyle and attitudes towards oral health 

The influence of lifestyle on the oral preventive behavior of adolescents is much more 

pronounced than that of their health concerns. Two of the most commonly 

recommended preventive dental health behaviors, reduced consumption of non-milk 

extrinsic sugar (NMES) and regular tooth-brushing, may be seen in a lifestyle 

perspective in case of adolescents. Their reported habits of smoking, drinking, eating, 

video-watching and sleeping have been shown to be inter-related and associated with 

tooth brushing frequency (Schou et al 1990). An improved appearance, fresh breath and 

improved sexual attractiveness are considered by adolescents as short term rewards for 

improved oral hygiene (Redmond et al 2001). 

The adolescents in Belfast were quite willing to ignore the harmful effects of adding 

sucrose to hot drinks because of its pleasurable taste (Freeman & Sheiham  1997). 

In a qualitative study in Otago, teeth were considered by 13-18 years old adolescents 

important to fulfill a social role rather than a biological one. Bad breadth was regarded 

as „heinous‟ and detrimental to social interaction. At least half of the adolescents 

believed that they were supposed to get false teeth one day. Most of them expected it to 

happen by their 50s or 60s (Fitzgerald et al 2004). Similar findings were reported by 

another qualitative study in Liverpool on 13-14 years old adolescents where the 

participants placed less value on teeth than their general health (Stokes et al 2006). 

http://www.ncbi.nlm.nih.gov/pubmed?term=Redmond%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=11563681
http://www.ncbi.nlm.nih.gov/pubmed?term=Freeman%20R%5BAuthor%5D&cauthor=true&cauthor_uid=9192152
http://www.ncbi.nlm.nih.gov/pubmed?term=Sheiham%20A%5BAuthor%5D&cauthor=true&cauthor_uid=9192152
http://www.ncbi.nlm.nih.gov/pubmed?term=Fitzgerald%20RP%5BAuthor%5D&cauthor=true&cauthor_uid=15471065
http://www.ncbi.nlm.nih.gov/pubmed?term=Stokes%20E%5BAuthor%5D&cauthor=true&cauthor_uid=16192312
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The attitudes of adolescents towards oral health in developing countries have generally 

been found positive. In a study published in 2013, 76% of Nepali children thought that 

teeth make an important component of general health (Prasai Dixit et al 2013). 

Similarly, 93.1% of Saudi male students considered dental health to be important for 

general health but 40.0% of the children were of the opinion that one should visit a 

dentist only in case of dental pain (Wyne et al 2004). In the Jordanian study of 2006, 

54% of the study participants considered oral and dental health important for general 

health while 56% took treatment of dental pain as seriously as that of any other general 

health problem (Al-Omiri et al 2006). 

2.6.5.4  Demographic factors 

The demographic factors including socioeconomic status, age, gender and place of 

living have been found to play an important role in the preventive oral health behavior 

of adolescents. 

In Mexico 6-12 years old children having mothers with higher educational level 

practiced tooth brushing more frequently than those with mothers having lower level of 

education. The study also revealed that girls brushed their teeth more frequently than 

boys (Vallejos-Sánchez et al 2008). Another study on Sri Lankan adolescents found 

education level of mothers and family income as strong predictors of dental caries 

(Perera & Ekanayake 2008). 

In Iraq, 12 years old girls had more positive oral hygiene practices than boys while 

boys consumed more sugar than girls (Ahmed et al 2007). 

The severity of dental caries and the prevalence of calculus in Uganda was higher in 

private school children than those in government schools. But the private school 

children had less plaque than their government school counterparts (Batwala et al 

http://www.ncbi.nlm.nih.gov/pubmed?term=Prasai%20Dixit%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23672487
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2007). A study in India on 5 and 12 years old children also demonstrated that caries 

was more prevalent in corporation (public) schools than in private ones (Kumar et al 

2005). 

Tolvenen et al in a study involving 11-12 years old adolescents found that girls had 

better oral health behavior than boys, improved their behavior more often and 

successfully maintained good behavior (P<0.001) (Tolvanen et al 2010). 

The  HBSC (Health Behavior of School-aged Children) study on adolescents in 

developed countries found that in almost all these countries 11-year-old early 

adolescents were more likely to brush less than twice a day than 13-15 years old 

teenagers (P<0.001). Similarly, boys performed brushing less frequently than girls 

(p<0.001) (WHO 2010).  

A qualitative study on children and adolescents in the UK showed that age rather than 

socio-economic status was a determining factor in children‟s choice of drinks (May & 

Waterhouse  2003). 

A study on school children aged 8, 13 and 17 years in Kuwait found a higher 

consumption of snacks and decreased frequency of brushing in the older age groups 

(Al-Ansari et al 2006).  

A study utilizing 24-hour dietary recalls of a cohort of school children from third to 

eighth grade showed that the use of soft drinks increased three times between third and 

eighth grades (Lytle et al 2000).  

In India a higher risk of caries was associated positively with urban living (David et al 

2005).  
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2.6.5.5  Relationship between general and oral health behaviors 

Studies have pointed out that similar general health and oral health behaviors cluster 

(Poutanen et al 2005, Petersen et al 2008). 

Dorri et al (2009) found that the tooth brushing frequency of Iranian six graders was 

significantly related to the frequency of taking bath and of changing under wear. The 

oral and general hygiene behavior of girls was significantly better than that of boys. 

 

2.7 School: Ideal setting for Health Education of Adolescents 

Schools are the major socializing environment where people spend a considerable time 

in their life span (Dunning & Dunning 1978, Rutter et al 1979). Schools provide an 

efficient means of improving pupils' health, self-esteem, life skills and behaviors. 

Schools provide excellent settings for oral health education (OHE) because they are 

permanent community structures that provide easy access to a large number of children, 

many of whom would not otherwise receive dental care at all (Hawkins & Catalano 

1990). Health promotion through schools is financially, educationally, socially and 

politically desirable (Dunning & Dunning 1978). The school setting enables the 

provision of health education to children in their familiar environment. These are the 

reasons why school-based health education programs have been implemented in 

various parts of the world to address a variety of health and related social issues.  

Children and adolescents in schools generally make a receptive audience that is 

inquisitive and anxious to acquire new knowledge which facilitates the adoption of 

healthy lifestyles. They can be empowered to take control of their own health by 

http://www.ncbi.nlm.nih.gov/pubmed?term=Poutanen%20R%5BAuthor%5D&cauthor=true&cauthor_uid=16095056
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equipping them with necessary skills. These skills can enable them to resist peer group 

pressures to get engaged in high risk activities (WHO 2003). 

Through schools OHE can reach about one billion students worldwide and through 

them to their families and communities (WHO 2003). These are places where potential 

of teachers can be exploited for health education of students. Schools can help foster 

healthy public policies. The experience gained by children in working with others can 

train them in lobbying for better environments at home and in the community, and help 

them become active and responsible citizens (WHO 2003).  

There is a close relationship between health, health education and learning, and as 

stated by the former secretary of the US Department of Health and Human services 

'children and adolescents must be healthy in order to learn and must learn in order to be 

healthy' (Haynes 1998). All member states of the European community have mentioned 

health education in their legislative and administrative frame work for primary and 

secondary schools (Stears 1998). School health services, starting in 1830, has a history 

of about 200 years in Sweden. It has been reported to play a very important role in 

improving adolescents' health in Sweden (Kelly 2003). The reported deterioration of 

Swedish adolescents' health in 1960s led to a change in objectives of both school 

education and health services to health promotion in 1975. The period between 1975 

and 1990 has been considered as the golden age of adolescents' health promotion in 

Sweden. However, towards the end of 1980s and 1990s, the health status and health 

behavior of adolescents deteriorated again. The reasons stated included a considerable 

decrease in school health services and less emphasis on health promotion due to 

worsening economy.  
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The World Health Organization (WHO) has been supporting the idea of promoting the 

health of children through schools since 1950s. It has recognized the importance of this 

strategy as the most efficient means available for improving the health and well-being 

of people on a national and a global scale (WHO 1997). At present it is actively 

supporting development of health promoting schools worldwide (Moon et al 1999). 

Health promoting schools have three major components: curriculum development, 

improving school environment, and establishing links with the family and the 

community (Nutbeam et al 1987). The concept of health promoting schools looks at 

schools in the wider social context. 

2.8 School-based Oral Health Education and Promotion 

Dental health education has long been considered an integral part of dental health care 

services in the UK (Towner 1993). The primary objective of dental health education 

has been to motivate individuals to alter their behavior and establish new practices and 

lifestyles with regard to diet, oral hygiene and preventive dental visits (Frazier 1978). It 

has been imparted in a verity of situations including schools, workplaces, day care 

centers etc. Education forms an integral part of every preventive dental procedure. 

Similar is the case with dental treatment procedures. Dental health education and 

prevention are inextricably linked and oral diseases can never be controlled without 

linking education and prevention (Burt 1983). 

School oral health education programs are shown to be helpful in enhancing future 

well-being of children and adolescents as they enhance health and learning during 

critical period of growth and maturation, lower the risk of chronic diseases in adulthood 

and help to establish behaviors at an early age that will result in lifelong healthy habits 

(WHO 2003). Schools also serve as a source of oral health information for the local 
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community and parents (Gilbert et al 1989), and teachers in some countries play a key 

role in this process (Hunsrisakhun 2003). Schools can form a hub of oral health 

promotion activities in the school-home-community network to form a united forum for 

introducing healthy living conditions in the community (Booth & Samdal 1997, WHO 

1997). 

The school oral health programs have played a definite role in improving oral health 

situation in western countries. The prevalence of dental caries has declined in several 

western countries since 1970s (Burt 1994, Petersen et al 1994, Marthaler et al 1996). 

The improvements in living conditions leading to a change in peoples' life style, a more 

sensible use of sugar, improved oral hygiene practices, use of fluoride especially in the 

form of fluoridated tooth paste, developments in diagnostic, preventive and restorative 

dentistry and systematic school based programmes have been cited as the main reasons 

for this decline (Bratthall et al 1996, Nadanovsky and Sheiham 1995, Wang et al 1998, 

Petersen and Torres 1999). Similar positive trends have also been observed in East 

European countries having established school oral health programmes (Szoke and 

Petersen 2000). On the other hand increasing levels of dental caries have been reported 

from some developing countries not having school-based preventive programs (Nithila 

et al 1998, Petersen & Razanamihaja 1996,  Petersen & Kaka 1999, Petersen et al 

1994). 

Some effective and efficient school-based oral health promotion programs have been 

reported from developing countries. An example is that of Vietnam where a school oral 

health program when implemented nationwide resulted in a considerable saving of 3.5 

million US dollars due to improvement in children‟s oral health (Truong 2003). An 

improvement in oral hygiene, gingival condition and dental caries among school 
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children has also been observed in North Jordan since the early 1990s where 80% of 

children received dental examinations and treatment on a regular basis (Taani 2002).  

2.8.1 Approaches to School based OHE 

A variety of approaches had been used for school health education of adolescents from 

the middle of the last century. The initial approaches focused on giving information to 

adolescents about potential health problems and risk of certain behaviors. The programs 

based on these approaches did not achieve the desired results (Green 1979, Thompson 

1978). When risk factors associated with adolescents' health damaging behavior were 

further studied it became evident that not only the cognitive development but also the 

emotional and social development of adolescents is important in determining their 

health behavior. Therefore, the second line of approaches of school health programs 

took into consideration the influence of peers, parents and media on adolescents. These 

approaches mainly concentrated on developing social skills to cope up with the health 

damaging behavior and had a moderate effect on adolescents' health behavior. The third 

type of approaches and the more recent ones emphasized more on the ecological 

measures as they acknowledged the influence of physical and social environment in 

schools as well as that of the structural factors and school policies on the health 

behavior of pupils (Thompson 1978). 

The evolution of these approaches can be traced back in the system of school health 

education in America having its origin in 1950s. School health education which has 

now become a recognized component of the US Federal government's health agenda is 

based on a comprehensive school health promotion model. This stresses upon 

establishing linkages with families and the community in school programs. The 

principle aim of school health instruction in the USA is now preventing disease by 
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teaching, encouraging and reinforcing health enhancing behaviors and fostering change 

of health damaging behaviors (Lohrmann et al 1987). 

A wide verity of methods ranging from simple information oriented programs to more 

complex psychological and behavioral change strategies have been employed to impart 

oral health education in schools (Watt 2005).  

2.8.2 Personnel imparting OHE to School Children 

Traditionally oral health education in schools has been delivered by professionals 

including dentists, dental hygienists, dental therapists and dental nurses. In developing 

countries these professionals are generally not sufficient in number or they are mainly 

concentrated in urban areas neglecting the urban slums and rural areas (Khan 2003). 

Secondly dentists do not consider the job of oral health education to be very rewarding 

(Nettleton 1989). In addition the long-term improvement in dental health requires 

repeated professional instructions, an approach that is not cost effective even if dental 

nurses are used to give these instructions (Ivanovic & Lekic 1996).  

Consequently resource persons present in the school system like teachers and peer 

leaders have been utilized in OHE programs. The advantages of using school personnel 

in these programs include feasibility, wider coverage, sustainability and low cost 

(Honkala 1993). 

School teachers with their pedagogical
 

convincing power, endurance and 

exemplification can play a key role in OHE of children (Justh 1990). A school teacher 

that has been trained for this task may act as an all-time available expert who is a 

familiar figure to children and has got a lot of contact time with his pupils. Each year 

new groups of children can benefit his expertise and at the same time reinforcement of 

OHE messages can continue with the old ones. Setting aside these qualities the number 
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of teachers that can participate in health promoting activities in developing countries is 

of public health significance (WHO 1997).  

Although the teachers‟ attitude towards oral health education of pupils has been shown 

to be positive in a number of studies (Mwangosi & Nyandindi 2002, Ramroop et al 

2011), a reasonably large number of teachers do not feel that they are well prepared for 

this job (Wierzbicka et al 2002). Some studies have identified gaps in teachers‟ 

knowledge about oral health (Almas et al 2003). Some teachers have poor oral health 

practices themselves that may hinder their capacity of acting as role models for the 

students (Ehizele et al 2011). Teachers have been found to be less actively involved in 

OHE of secondary school children than that of the pupils in lower grades (Mwangosi et 

al 2001). Teachers are generally concerned about the lack of time, resources and 

training for oral health education (Ramroop et al 2011). 

The potential of teachers has been extensively exploited to impart general as well as 

oral health education in different countries. In many instances the involvement of 

teachers proved feasible and effective (Petersen et al 2004)
 
while in a few cases it was 

not the case (Graves  et al 1975).  

The other school-based resource person that can share the burden of OHE with teachers 

could be a peer of school children who has been trained for this task. This is especially 

relevant to adolescents or secondary school children whose preventive behavior is 

greatly influenced by peer approval (Richards 1975).  

The peer-led education is a form of health education in which the educator and the 

educated are seen to share something that gives them a source of identity as a group 

such as similar age, ethnicity, senility, social class, social role or some experience in 

life (Shiner 1999). The rationale of the peer-led education originated from theories 

http://www.ncbi.nlm.nih.gov/pubmed?term=Ramroop%20V%5BAuthor%5D&cauthor=true&cauthor_uid=22519237
http://www.ncbi.nlm.nih.gov/pubmed?term=Wierzbicka%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12489839
http://www.ncbi.nlm.nih.gov/pubmed?term=Almas%20K%5BAuthor%5D&cauthor=true&cauthor_uid=14578974
http://www.ncbi.nlm.nih.gov/pubmed?term=Ehizele%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21356031
http://www.ncbi.nlm.nih.gov/pubmed?term=Ramroop%20V%5BAuthor%5D&cauthor=true&cauthor_uid=22519237
http://www.ncbi.nlm.nih.gov/pubmed?term=Graves%20RC%5BAuthor%5D&cauthor=true&cauthor_uid=1055242
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related to the influence of social factors on the behavior change process (Bandura 1976, 

Bandura 1986). Peer-led education facilitates discussion and active participation of 

peers that may first facilitate behavior change and after wards may help in reinforcing 

the newly adopted behavior (Hølund 1990). 

Towards the end of the last century, peer-led health education became so popular that it 

received a policy-level support by the UK government (Health Education Authority 

1993). However, the scientific evidence for its effectiveness received little attention. 

Furthermore, some practical implications like selection of peer leaders, availability of 

sufficient time and resources make sustainability of this type of health education 

doubtful (Mellanby et al 2000, Strange et al 2002a, Strange et al 2002b). 

Children even in early adolescence (11-12 years old) are considered mature enough to 

understand, use and teach messages on oral health (Bjornheden & Sithole 1994). Peer 

leaders, if appropriately trained to facilitate discussions about health related topics may 

be more acceptable to their group than anyone else as they are aware of their group 

norms, use the same language as their peers do and can serve as remarkable role 

models. Their use, not only in individual studies but in a number of reviews and meta-

analysis, has been shown
 
to be effective and efficacious (Cuijpers 2003, Mellanby et al 

2000).  

2.8.3 Studies on school-based OHE  

This part of the literature review mostly includes school-based OHE studies published 

after the extensive reviews of dental health education towards the end of the last 

century, the findings of which have been summarized in section 2.8.5. 

Petersen et al 2004 reported an oral health education program implemented in primary 

schools of the Wuhan city of China as part of the WHO Health Promoting Schools 



51 
 

 

project. The program involved active participation of school teachers who attended a 2-

day training in the beginning and a one-day follow up workshop every year for two 

years. They were provided with a health education manual, health education material 

and a questionnaire for self-assessment of student‟s knowledge. Children participating 

in the program received oral hygiene instructions (OHIs) from teachers daily. In 

addition monthly OHE sessions and OHIs were organized as part of the curriculum for 

30 minutes over the 3-year study period. All these activities were supervised by public 

health dentists. The results of the study showed that although  the caries experience of 

children in the experimental and control groups was not significantly different, the 

gingival bleeding score of children in the experimental schools was significantly lower 

(14%) as compared to children in the control schools (20%) (p<0.05). The percent 

increase in the number of children brushing their teeth at least twice daily was about 

26% in the experimental group and 19% in the control group after 3 years (p<0.05). 

10% of children in the test group as opposed to 3% in the control group visited the 

dentist during previous year and consequently a higher number of children in the 

experimental schools had fillings in their teeth than that in the control group (p< 0.01). 

As far as the oral health habits of study participants are concerned the control group 

experienced 5% increase in the frequency of eating cakes/ biscuits while there was a 

decline of 5% in the experimental group. 

Teachers in Tanzania, as part of an oral health education program, organized weekly 

supervised tooth brushing sessions and monthly lessons about the cause of caries and 

gingivitis for primary school children aged 9-14 years (van Palenstein Helderman et al 

1997). Three hundred and nine children in eight participating schools and 122 in four 

non-participating schools were examined for caries, plaque, gingival bleeding and 

calculus at baseline and at 3-, 8-, 15- and 36-month intervals with the last two 

http://www.ncbi.nlm.nih.gov/pubmed?term=van%20Palenstein%20Helderman%20WH%5BAuthor%5D&cauthor=true&cauthor_uid=9332807
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examinations taking place 5 and 26 months after the completion of the program. The 

plaque score of the participating school at 8-month and bleeding score at 36-month 

follow up were significantly lower than that of the control group (P<0.05). However, 

there was no significant difference between mean DMFT scores of the participating and 

control schools after 36 months of follow-up. 

A school-based oral health education (OHE) program was conducted in primary 

schools of West Java, Indonesia, with the involvement of primary health care (PHC) 

personnel and school teachers (Hartono et al 2002). The trained teachers supervised 

weekly tooth brushing sessions and took monthly OHE lessons. A group of 10 children 

from each school was selected one and a half years after the program was started, 

giving a total of 140 children aged 8-12 years for evaluation. The children underwent 

oral examination for caries experience and Patient Hygiene Performance (PHP) index. 

Before examination they filled out a questionnaire about the foods and drinks they 

consumed between meals last day. The children were asked to brush their teeth and the 

time taken was recorded. The children in the experimental schools had 21% lower 

mean plaque score than those in the control schools. The mean DMFT/ DMFS scores of 

children in the experimental group were significantly lower than those in the control 

schools at the evaluation a year and a half after the beginning of the program. The oral 

health knowledge of children in experimental schools was relatively better than the 

children of control schools. A significantly higher proportion of children in the control 

schools were reported to spend their pocket money to buy sweet snacks and drinks than 

that in the experimental schools (p<0.05). The authors held active participation, skill 

training and reinforcement responsible for sustainable positive effect of the program on 

oral hygiene status and tooth brushing behavior of the study subjects  
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Tai et al 2009 reported a cluster randomized controlled trial of a 3-year long oral health 

promotion program based on the concept of WHO Health Promoting Schools. The 

program comprised of nine components: 30 minutes of oral health education (OHE) by 

teachers fortnightly, 30 minutes of OHE of mothers of children involved, provision of 

an OHE booklet to the study participants, annual poster presentation and painting 

contests, annual visit to a dental hospital, oral examination by a dentist once a year, 

provision of fluoride toothpaste every two months, and preventive dental care including 

fissure sealing, fillings and pulp treatment. Before the conduct of the program, teachers 

received a 2-day training workshop with an annual one-day follow up workshop for 

two years. The program was evaluated after three years in seven experimental and eight 

control schools through clinical oral examination and a self-administered questionnaire. 

The program resulted in a greater improvement of oral health behavior and oral hygiene 

status; and a decrease in caries incidence in children of experimental schools as 

compared to their companions in the control schools over the period of 3 years. The 

children in the experimental schools showed a statistically greater percent change in 

twice daily tooth brushing, visiting the dentist during previous year and using fluoride 

toothpaste. However, the consumption of sugary drinks and foods did not change 

significantly over time among the study subjects. The authors speculated that the 

decline in caries might have occurred due to the use of fluoride, improved oral hygiene, 

fissure sealing and regular oral examination. 

 Tai et al (2001) presented the results of 6-year evaluation of a similar oral health 

promotion program implemented in Wuhan city, China in 1989 that also involved grade 

1 primary school children. However, as stated by the authors, teachers after receiving 

oral hygiene instructions as part of the program did not play a key role in implementing 

the program. The final evaluation of the program in 1995 included data about oral 
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health behavior and oral health status of 233 children in the program schools and 215 

children in the comparison group. The results of the evaluation showed a greater 

improvement in attitudes of children in the program group than that in the comparison 

group towards the use of fluoride for preventing tooth decay and perceived need for 

oral hygiene instructions. The proportion of children in the program group with positive  

oral health behaviors as consumption of sweets one or several times per day, twice 

daily tooth brushing, use of fluoride tooth paste, use of dental floss was higher in the 

program group than the proportion of children with similar habits in the control group.  

Tolvanen et al 2009 reported the findings of a randomized clinical trial of an oral health 

promotion program that targeted fifth and sixth graders aged 11-12 years in Pori, 

Finland. The children in the experimental group received a caries control regimen 

inducing application of fluoride and chlorhexidine varnish, tooth brushes, fluoride tooth 

pastes and xylitol lozenges. In the experimental town an oral health promotion program 

was implemented on community level that included a school campaign during which 

students learned about oral health by preparing oral health promotion projects. The 

pupils presented these projects in schools, sport clubs, libraries and fair under the 

supervision of teachers. At the end of the program, a campaign was organized to 

encourage twice daily brushing among the students and the community during which 

the dental personnel provided oral health information to the public in schools, stores, 

fairs and in the media. The program evaluation was done after 3.4 years through a 

questionnaire. The positive percent change observed in most of the oral health related 

behaviors of children in the randomized controlled trial group was greater than that in 

the control group including eating healthy snacks at least twice daily, use of xylitol 

products three times a day (p<0.01), consumption of candies less than once daily and 

smoking (p<0.05).  
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Chachra et al 2011 conducted a study in India to evaluate various approaches used to 

communicate oral health education (OHE) messages and to provide preventive dental 

care to four groups (one control and three experimental) of 972, 5-16 years old 

children. The approaches included direct communication by a dentist and indirect 

communication by teachers who were either trained by dentists or trained by volunteers 

of various social organizations. Plaque disclosing dye was used during tooth brushing 

demonstrations. Sodium fluoride solution was applied fortnightly and children were 

educated about sugar-caries relationship and safe limit for use of sugary foods. The 

preventive package was delivered to children in the experimental schools on fortnightly 

basis for six months. 

The results of the study demonstrated that in all four groups 84-90% of children 

considered brushing as the best oral hygiene measure at baseline. The direct 

communication group and dentist-trained teacher group showed a substantial increase 

from baseline to six-month evaluation in the percentage of children having correct 

knowledge about caries preventive role of fluoride (percent change: 89% and 75% 

respectively) as well as in the number of study subjects using fluoride tooth paste 

(66.06% and 48.93% respectively). The safe daily frequency of sugary foods also 

improved by 50.64% and 34.39% in the two groups at six-month evaluation relative to 

baseline values respectively. The three education groups had significantly lower DMFT 

scores than that of the control group with the direct communication group having the 

maximum reduction in caries increment. The authors concluded that the direct 

communication of OHE messages by the dentist was the most effective in preventing 

caries and in improving oral health knowledge and behavior of children as compared to 

the other two methods of indirect communication. However, the confounding effect of 

topical fluoride application on caries increment cannot be negated in this study. 
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In Zimbabwe the teachers having undergone one-time training of one and a half day in 

1992, administered an oral health education (OHE) program to primary school children 

in grades 2 and 4 with a mean age of about 10 years (Frencken et al 2001). The teachers 

were provided with an oral health instruction book, paint, pencils and papers as 

teaching aids. The OHE activities included oral examination during the morning 

parade, OHE lessons during home economics lectures and an oral health competition 

including music, drama and recitation. The follow-up evaluations which were carried 

out in 1993, 1994 and 1996 included an experimental group of students in four schools 

whose teachers attended the training workshop and a control group of pupils in five 

schools having teachers who were not trained through the workshop. The study results 

showed that the mean plaque score of children in experimental schools was not 

significantly different from that of children in control schools. According to the authors 

the effect of the program on caries level of the participating children was inconclusive 

due to an overall low caries increment observed over the period of the study. It was 

concluded that one-time training of teachers for OHE of primary school children was 

not effective. 

A cluster randomized controlled trial tested the effectiveness of a school- based dental 

health education program targeting 2678 adolescents having a mean age of 12.1 years 

in 28 schools in the UK (Redmond et al 1999). Half of the children received the 

program during the first six months (early intervention group) and the other half acted 

as controls. During a further six month time, all participating adolescents received the 

program and the initial control group became the late intervention group. The program 

was conducted by the employed dental facilitators who gave three 20-minute OHE 

lessons during six-month period to small groups of students not exceeding 10 pupils per 

group. The program was based on the concept of enhancing appearance and social 

http://www.ncbi.nlm.nih.gov/pubmed?term=Frencken%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=11515638
http://www.ncbi.nlm.nih.gov/pubmed?term=Redmond%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=11396038
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acceptability through improving dental health. The new behaviors developed during the 

program were reinforced by appreciation from other group members. The OHE 

messages were also reinforced by three especially designed leaflets. The study 

participants were also provided with tooth brush, toothpaste and plaque disclosing 

tablets for home use. Parental support was sought by sending a letter home after each 

OHE session.  

The study found that although the level of knowledge about oral health increased in 

both early and late intervention groups at 6-month and 12-month evaluations, the early 

intervention group (receiving the program for 12 months) had significantly better 

knowledge than the late intervention group. At six-month examination a significantly 

higher percentage (78%) of pupils in the early intervention group knew about the 

symptoms of gingivitis (bleeding and redness) compared to 40% in the late intervention 

group (P<0.001). Similar was the case with the knowledge about gingivitis preventing 

effect of brushing. Although both groups at 6-month examination experienced a 

significant increase in the proportion of pupils knowing the purpose of brushing (i.e. to 

remove plaque and prevent gum disease), reducing the frequency of sweet intake and 

the optimum time for taking sugary things (i.e. at meal time) than the baseline values 

(p<0.05), a significantly higher percentage of adolescents in the early intervention 

group had a better level of knowledge than the late intervention group (p<0.001, 

p<0.05, p<0.05 respectively) . The percentage of pupils in the early intervention group 

who did not report bleeding gums at six-month evaluation was statistically significant 

than the percentage in the late intervention group at baseline (p<0.05). The same was 

true for the late intervention group at 12-month evaluation. 
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Furthermore, a significantly higher number of early intervention group members 

reported brushing their teeth for more than one minute compared to that in the late 

intervention group (p<0.05). The early intervention group had significantly higher 

reduction in the mean proportion of sites with dental plaque than the reduction achieved 

in the late intervention group at 6-month (p=0.043) and 12-month (p=0.034) follow-

ups. The authors concluded that the study subjects had a substantial knowledge gain as 

a result of OHE intervention but the improvement in the oral health behavior was 

limited. 

Worthington et al 2001 conducted a cluster randomized controlled trial of a dental 

health education program 'My Month Matters' targeting ten-year old children in grade 

five and six of thirty two schools in Manchester, UK. The program was facilitated by a 

dental nurse and comprised of four one-hour interactive OHE sessions conducted at 

four weekly intervals. The results of the study showed that the active group had 20% 

and 17% lower mean plaque score than the control group at four-month and six-month 

examinations respectively (p<0.001).  However the knowledge of the active and control 

groups about the types of sugary foods and their frequency of consumption was not 

significantly different at four- or seven-month evaluations. The percentage of children 

in the active and control groups consuming sugary snacks at home after coming back 

from school was 15% and 19% respectively at baseline with no change at the two 

evaluations.  

Vanobbergen et al (2004) assessed the effectiveness of a 6-year long oral health 

education program comprising of a one-hour session conducted once a year with 3291 

children (mean age 7.1 years at the start of the program ) in the experimental group and 

the teachers. Each year the children were clinically examined for dental caries and their 



59 
 

 

parents filled in a questionnaire to assess the children's oral health behavior. Another 

group of 676 children was examined at baseline and at the end of 6-year period of the 

study. The mean DMFT and DMFS scores of the intervention and control groups did 

not differ significantly at the end-of-program evaluation. The authors speculated that 

further reduction in caries in a population with low caries activity is difficult to achieve. 

Although the brushing frequency of children in the intervention and control groups was 

similar, the intervention group was significantly better than the control group with 

regard to the use of fluoride tooth paste (P<0.05) and undesirable frequency of 

between-meal snacks (more than two times per day) ( (P<0.001). 

A group of 132 school children aged 7-15 years in public schools of Brazil received an 

OHE program about oral hygiene maintenance that continued over a period of four 

months (de Farias et al 2009). Another similar group of 115 children was used as a 

control group. The children in the two groups were clinically examined for dental 

caries, visible plaque index and gingival bleeding index. They also completed 

questionnaire before and after the intervention that assessed their oral health 

knowledge. The study failed to find a correlation between the knowledge level of 

children and their oral hygiene scores. 

A study compared the teacher-based and the parent-based oral health education 

programs targeting middle school students in China (Luo et al 2007). The results 

showed that the debris, calculus and gingival index scores of the teacher-based group 

were significantly lower than those of the parent-based and the control groups (p<0.01). 

Another study with a 3-year follow-up of three experimental and three control schools 

in Wuhan City, China implementing WHO Health Promoting Schools Project showed 

http://www.ncbi.nlm.nih.gov/pubmed?term=de%20Farias%20IA%5BAuthor%5D&cauthor=true&cauthor_uid=19453867
http://www.ncbi.nlm.nih.gov/pubmed?term=Luo%20W%5BAuthor%5D&cauthor=true&cauthor_uid=17629203
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that children in experimental schools had significantly higher number of filled teeth and 

lower gingival bleeding score than those in the control schools (Tai et al 2006). 

A recently conducted 6-month clinical trial in India assessed the effectiveness of peer-

group approach for oral health education of 11-16-year old orphans. The trial reported 

significantly lower mean plaque and gingival index scores at 6-month evaluation 

compared to the corresponding scores at baseline (Sushanth et al 2011). 

Some OHE interventions have been based on self-learning approach. Yazdani et al 

2009 in Iran exposed two groups of 15-year-olds to OHE intervention either through 

leaflets or a videotape. The gingival bleeding was reduced by 58% in the leaflet group, 

37% in the videotape group and 10% in the control group (p<0.001) (Yazdani et al 

2009). 

An OHE program in Manchester involved distribution of three specially designed 

leaflets among 11-12 years old secondary school children. The researchers reported that 

83% of adolescents felt themselves more careful about their teeth while 58% 

experienced an increase in the frequency of tooth brushing after reading the leaflets 

(Redmond et al 2001). 

Goel et al 2005 educated a group of five hundred 13-14 years old government and 

private school children in India by delivering a twenty minute lecture about dental 

anatomy, oral diseases, advantages of regular dental visits, and gave dietary and oral 

hygiene instructions using teaching aids as charts and models. The effectiveness of the 

program was evaluated before and one year after the program through an open-ended 

self-administered questionnaire. The authors did not find a significant difference 

between the knowledge level of children at baseline and one year after the program. 
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The authors concluded that a single-lecture technique is ineffective in increasing the 

knowledge of children in the long run. 

In a randomized controlled trial in Belgrade, Yugoslavia small groups of four to five 

11-14 years old school children received five 10- to 15-minute oral hygiene instruction 

sessions by trained dental nurses (Ivanovic & Lekic P 1996). They were examined 

every three months during the program and six months after the completion of the 

program using Plaque Index (PlI), Gingival Index (GI), Bleeding Index (BI) and 

probing pocket depth (PD). In both experimental groups, a significant decrease 

(p<.001) in their mean PlI, GI and BI scores was noticed during the experimental 

period but these scores increased back to their baseline levels six months after the 

completion of the program. The conclusion of the study was that the maintenance of 

improved gingival health over long period of time requires repeated instructions by 

professionals.  
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2.8.4 Repetition and reinforcement in OHE 

A continuing challenge in oral health education is to achieve sustained improvement in 

oral health behavior and oral health status. Repetition and reinforcement have been 

shown to play a crucial role in the sustainability of health behavior (Brukiene & 

Aleksejuniene 2010). According to Hartley (1998) repetition and reinforcement are two 

of the four key principles of learning, the other two being clarity of objectives and 

active involvement of learner.  

Repetition in health education involves rehearsal of the same messages again and again. 

If it happens during the same learning experience, it is called mass repetition and if the 

same information is repeated during different health education sessions, it is known as 

spaced repetition (Lowenstein et al 2009). The evidence exists to show that spaced 

repetition is better for memory than the massed one (Seabrook et al 2005). Repetition 

helps in ingraining the health education messages in peoples‟ mind (Kimbrough et al 

2006) and it is in itself persuasive (Kiger 2004). The authorities on the subject of health 

education believe that repetition is usually required for learning as it plays a significant 

role in reinforcing the health education messages (Gilbert et al 2011).  

Reinforcement usually involves providing reward for continuation of a desirable 

behavior (Green & Kreuter 2005). Examples of such rewards include material rewards, 

hugs, praises, social support, peer approval etc. Reinforcement increases the likelihood 

that a newly learned behavior will be repeated in future. 

A significant finding of the previous reviews of oral health education has been that 

OHE programs can have only short term gain in terms of oral health behavior and oral 

health status (Sprod et al 1996, Watt & Marinho 2005, Hausen 2005). This is especially 
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true for most of the one-shot programs (Shiller & Dittmer 1968, Podshadley & 

Schweikle 1970, Podshadley & Shannon 1970, Gjermo 1972, Ivanovic & Lekic 1996, 

Goel et al 2005).  

Flanders (1987) in a review of dental health education programs in schools found long 

term educational programs comparatively more effective than the ones based on short 

term interventions. Some authors have, therefore, recommended long term programs 

with frequent repetition of oral health education messages rather than just single short 

programs (Ivanovic & Lekic 1996). Also scientific research supports the idea that 

although there is a relationship between changes in knowledge, attitudes and behavior 

and these changes do take place, but different children are ready for the change at 

different times. Therefore, it has been suggested that oral health promotion should be a 

continuous activity rather than short term intervention (Tolvanen et al 2010). 

In the dental literature oral health education programs incorporating repetition and 

reinforcement have generally been shown to be effective (Williford et al 1967, Anaise 

& Zilkah 1976, Emler et al 1980, Shenoy & Sequeira 2010). On the contrary some 

studies have reported frequent repetition of oral hygiene instructions as almost 

redundant (Axelsson et al 1994) or  to have a dampening effect on the educators and the 

patients thereby reducing the effectiveness of the preventive programs (Hamp & 

Johansson 1982). Some well-designed and executed programs of dental health 

education for adolescents like „Natural Nashers‟ were able to maintain positive oral 

health attitudes and behavior over six months without additional reinforcement (Craft at 

el 1984). 

Anaise & Zilkah (1976) reported a study on 175 children aged 11-14 years studying in 

6
th

 and 7
th

 grades of two elementary schools in Jerusalem, Israel. Children were 

http://www.ncbi.nlm.nih.gov/pubmed?term=Podshadley%20AG%5BAuthor%5D&cauthor=true&cauthor_uid=5293494
http://www.ncbi.nlm.nih.gov/pubmed?term=Schweikle%20ES%5BAuthor%5D&cauthor=true&cauthor_uid=5293494
http://www.ncbi.nlm.nih.gov/pubmed?term=Podshadley%20AG%5BAuthor%5D&cauthor=true&cauthor_uid=4914374
http://www.ncbi.nlm.nih.gov/pubmed?term=Shannon%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=4914374
http://www.ncbi.nlm.nih.gov/pubmed?term=Shannon%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=4914374
http://www.ncbi.nlm.nih.gov/pubmed?term=Williford%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=5338513
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randomly allocated to three groups, two experimental and one control. One 

experimental group received individual tooth brushing instructions while the other 

group was demonstrated tooth brushing on a large study model. The control group did 

not receive any instructions. The two experimental groups were educated again a week 

later followed by examination of all groups using Patient Hygiene Performance (PHP) 

Index. The examination of children was repeated at 1-month and 2-month intervals. 

Then each of the experimental groups was subdivided into two further groups: 

Experimental 1 into A and B groups, and Experimental 2 into C and D groups. 

Following this, groups B and C received a lecture and tooth brushing demonstration 

every two months while no further education was offered to groups A and D. The PHP 

scores of the study participants in all groups were recorded twelve months after the 

beginning of the program. The PHP scores of the two experimental groups improved 

significantly immediately after oral hygiene instructions and at 1- and 2-month 

examinations as compared to the control group (p<0.001). No statistically significant 

difference was found between 2-month and 12-month PHP scores of the subgroups B 

and C that received a review of the educational program every two months for 10 

months. But the oral cleanliness of the subgroups A and D, without any review of the 

education program, deteriorated significantly at 2-month and 12-month examinations. 

The authors concluded that the oral cleanliness level of the adolescents who were not 

exposed to the repeated educational reviews during the last ten months of the study 

relapsed to the baseline values. Another important finding of the study was that there 

was no significant difference between the PHP scores of children receiving oral 

hygiene instructions individually or on a group basis. 

Similar findings about effectiveness of repetition of oral health education programs 

were reported by two other studies, one by Torpaz et al (1984) and the other by Björby 
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& Löe (1970). The authors of all three studies recommended re-motivation of children 

at two- to three-month intervals in order to maintain an acceptable level of oral 

hygiene. A recent study exposed 13-15-year-old school children to an OHE 

intervention repeated at 3- and 6-month intervals in Bangalore, India. The researcher 

noticed a significant improvement in oral health knowledge and practices as well as in 

plaque and gingival index scores of the study participants at nine months post- 

intervention follow up (D‟Cruz & Aradhya 2013). 

An appreciation of a changed or newly adopted behavior has been a common means of 

reinforcement in OHE. A study following a double blind experimental design assessed 

the value of repetition and reinforcement in dental health education of 11-13 years old 

school children in grades 6 and 7 in Kentucky (Emler et al 1980). Seventy three pupils 

were divided into three groups, two experimental and one control, but the study ended 

up with 61 children after one year. One experimental group (non-reinforced) was given 

a lecture and a tooth brushing lesson by trained dental students without any follow up 

for repetition and reinforcement. The other experimental group (reinforced) was 

exposed to the same program during the first visit but received two additional lectures 

and tooth brushing instructions as well as a summary lecture at 1.5-, 3- and 8-week 

intervals respectively. Apart from receiving the lecture, the reinforced group was made 

to practice plaque disclosing and brushing during the first three visits. During the 

brushing sessions two children practiced at a time in the washroom under the 

supervision of a brushing instructor who used to praise children removing plaque 

completely. The control group was not given any lecture or oral hygiene instructions 

over the study period. The three groups were followed at 20 and 52 weeks after the 

termination of the program, with no educational activities during these visits. The 

children in all groups were examined for dental plaque and Patient Hygiene 
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Performance (PHP) at baseline and during subsequent five visits. The results of the 

study revealed that the reinforced experimental group had significantly lower PHP 

score than the non-reinforced group (p<0.05) and the control group (p<0.001). It was 

concluded that the repetition and reinforcement of a dental health education program 

resulted in improvement of oral hygiene over the period of one year. 

Rodrigues JA et al (2009) divided a group of 40 school children aged 7 to 9 years into 

two groups. One group received OHE with and the other group without motivation and 

reinforcement. The two groups were subjected to oral examination for dental plaque 

after 30, 60 and 90 days of the OHE program. The periodic reinforcements resulted in a 

significant reduction in plaque sores at different evaluations as compared to the non-

reinforcement group. 

Some studies on OHE offered material rewards to school children as a motivation 

method. In a study on 14-16 years old Italian school children the educator promised a 

present to be given to children who improved their oral hygiene one month after the 

baseline assessment and oral hygiene instructions. But no gift was offered on the next 

evaluation after three months. A lower mean value of plaque index was recorded at the 

first evaluation that showed the eagerness of children for prizes (Ferrazzano et al 2008). 

A study by Shenoy & Sequeira (2010) in India determined the effect of a dental health 

education program conducted every three weeks compared to a six-week program on 

oral health knowledge, practices, oral hygiene status and gingival health of 415 school 

children aged 12-13 years who belonged to social classes I and V. The two programs 

comprised of the same 20-minute lecture including brushing demonstration on a model. 

A total of six schools were involved in the study, three belonging to each social class. 

A questionnaire was used to assess oral health knowledge and practices while plaque 

http://www.ncbi.nlm.nih.gov/pubmed?term=Rodrigues%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=19953806


67 
 

 

and gingival indices were employed to determine oral hygiene status and gingival 

health at baseline and subsequent evaluations. After baseline data collection two 

schools (active group), one from each social class, received dental health education at 

3-week intervals for eighteen weeks while two schools from each social class served as 

control during this period. The study subjects were surveyed and examined at 18
th

 

week. The control group was then split into a new active group and a residual control 

each comprising of two schools, one from each social class. The new active group was 

then exposed to dental health education at six-month intervals over the next eighteen 

weeks but the educational program was withdrawn from the original active group. All 

children filled questionnaires and were examined after 36 weeks from the start of the 

study. The study results showed that the dental health education program repeated 

every three weeks was more effective than the one repeated every six weeks in bringing 

about improvement in children‟s oral health knowledge, practices, oral hygiene status 

and gingival health. 

A study was undertaken on 135 students of public schools in Brazil to compare two 

approaches to control plaque and gingival bleeding in these children (Toassi & Petry 

2002). The children were divided into two groups. One group attended only one 

motivational and educational session about oral hygiene maintenance while the other 

had four such sessions. The results of the study showed that the multiple session group 

had significantly lower visible plaque index and gingival bleeding index scores than the 

single-session group. 

Some studies have utilized self-examination as a reinforcement tool in OHE. Kallio et 

al (1997) in a study determined the effectiveness of self-assessed gingival bleeding and 

plaque as a method of improving gingival health of 13-14 years old school children in 

http://www.ncbi.nlm.nih.gov/pubmed?term=Toassi%20RF%5BAuthor%5D&cauthor=true&cauthor_uid=12471391
http://www.ncbi.nlm.nih.gov/pubmed?term=Petry%20PC%5BAuthor%5D&cauthor=true&cauthor_uid=12471391
http://www.ncbi.nlm.nih.gov/pubmed?term=Petry%20PC%5BAuthor%5D&cauthor=true&cauthor_uid=12471391
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Finland. Children were divided into two groups; one group used disclosing dye to 

record plaque while the other group recorded gingival bleeding using a toothpick. A 

significant clinical improvement was realized at 3- and 9-month follow ups in both 

groups. The subjects who were able to recognize gingivitis had better gingival health 

than the ones who could not. Similar findings about the effectiveness of self-assessment 

were reported by some other studies on adolescents (Nowjack-Raymer et al 1995, Baab 

& Weinstein 1983). 

2.8.5 Oral examination performed by teachers and peer-leaders 

The oral examination performed by teachers and peers has been recommended by the 

WHO to monitor and reinforce school-based OHE (WHO 2003). However the studies 

investigating the validity of oral examination by teachers and peer leaders in the dental 

literature are the exception rather than the rule.  

The literature search (section 2.1) pointed out only one study in which case six school 

teachers performed visual examination of 168 4-15 years old children for detecting 

dental caries under natural light with the help of a tongue blade. The teachers‟ findings 

were compared with those of a dentist and a dental assistant (Hecksher et al 2010). The 

teachers‟ degree of agreement with the dentist was satisfactory indicated by a Kappa 

score of 0.73. 

  

 

 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=Nowjack-Raymer%20R%5BAuthor%5D&cauthor=true&cauthor_uid=8583016
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2.8.6 Previous reviews of oral health education interventions 

Almost all previous reviews of oral health education interventions identified certain 

flaws in the designing and reporting of primary studies (Brown 1994, Schou & Locker 

1994, Kay & Locker 1996, Sprod et al 1996, Kay & Locker 1998, Watt & Marinho 

2005, Hausen 2005). Consequently only a small number of studies qualified the 

inclusion criteria for quantitative analysis. However certain doubts have been raised 

about the validity of these reviews themselves (Watt & Marinho 2005).  

2.8.6.1 Conclusions of the OHE reviews 

The conclusions which were drawn from these previous reviews on OHE included: 

 Short term gains in knowledge resulted from OHE interventions (Brown 1994, 

Sprod et al 1996).  

 Brown 1994 found that the OHE programs were least effective in changing 

cognitive, affective or behavioral components of attitudes. But Kay & Locker 

1998 concluded that most of the OHE interventions resulted in improvement in 

knowledge and in reported attitudes and beliefs. However, there was no 

convincing evidence to show that this improvement would necessarily produce 

a desirable change in behavior or oral health status. 

 One-to-one instructions with repetition and active involvement of participants 

resulted in at least short term health gains (Sprod et al 1996). 

 OHE interventions generally produced short term positive changes in plaque 

and gingival bleeding scores (Brown 1994, Kay & Locker 1996, Sprod et al 
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1996, Watt et al 2005, Schou & Locker 1994) with a little evidence for long 

term clinical significance of these changes. 

 There was equivocal evidence for the effect of dental health education programs 

on dental caries (Brown 1994, Kay & Locker 1996, Sprod et al 1996). However, 

the studies having a follow up period of six months or longer resulted in greater 

caries reductions than those with a shorter follow-up (Kay & Locker 1998). 

 The assessment of the effect of OHE intervention on the sucrose consumption 

of individuals was the exception rather than the rule (Kay & Locker 1996, Kay 

& Locker 1998) rendering the determination of the effect of OHE programs on 

dietary changes inconclusive. 

 The school-based OHE programs, no matter whether led by dental 

professionals, teachers or older pupils, had no effect on the plaque levels of 

children even when daily tooth brushing at school was made a part of these 

programs (Kay & Locker 1998). However, Watt & Marinho (2005) found that 

four out of five RCT trials carried out in schools after Kay & Locker 1998 

review showed a positive effect of interventions on plaque level of children. 

 Working with small social groups to create supportive environment for healthy 

behaviors, and ensuring reinforcement and active involvement of the 

participants resulted in behavioral changes and skills to be retained over longer 

duration (Sprod et al 1996). 

 Knowledge can facilitate behavioral change but there is a limit which is reached 

quickly, if only information is imparted (Sprod et al 1996). 
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 The traditional oral health education given by health professionals is relatively 

costly and may be more difficult to implement (Sprod et al 1996, Watt & 

Marinho 2005). Oral health education can be effectively imparted by non-dental 

personnel (Sprod et al 1996). 

In the literature there are some studies about the utilization of peers as oral health 

educators but despite reporting favorable outcomes, most of them used subjective 

measures for assessing the effectiveness of peer-led oral health education and had 

methodological flaws (Hosick & Watts 1988, Björnheden & Sithole 1994, Plamping et 

al 1980, Hölund 1990, Weiss & Lee 1974, Ehudin & Martin 1983, Albino et al 1977, 

Melsen & Agerbaek 1980). These may be the reasons for inclusion of only a few of 

these studies (Laiho et al 1993, Holund 1990) in the narrative reviews of OHE (Sprod 

et al 1996). 

2.8.6.2  Methodological and reporting flaws in previous OHE studies 

The methodological and reporting flaws in studies included in the previous reviews on 

oral health education can be summarized as follows: 

 Lack of randomized controlled study design (Brown 1994, Kay & Locker 1996, 

Sprod et al 1996). 

 No reporting of a distinction between efficacy and effectiveness trials (Brown 

1994). 

 Use of non-equivalent controls (Brown 1994, Kay & Locker 1996). 

 Use of convenient samples (Brown 1994). 

 Inadequate sample size with no mention of the study power (Brown 1994, Kay 

& Locker 1996, Sprod et al 1996). 

http://www.ncbi.nlm.nih.gov/pubmed?term=Hosick%20DK%5BAuthor%5D&cauthor=true&cauthor_uid=3152255
http://www.ncbi.nlm.nih.gov/pubmed?term=Watts%20PR%5BAuthor%5D&cauthor=true&cauthor_uid=3152255
http://www.ncbi.nlm.nih.gov/pubmed?term=Bj%C3%B6rnheden%20KM%5BAuthor%5D&cauthor=true&cauthor_uid=8141973
http://www.ncbi.nlm.nih.gov/pubmed?term=Sithole%20WD%5BAuthor%5D&cauthor=true&cauthor_uid=8141973
http://www.ncbi.nlm.nih.gov/pubmed?term=Weiss%20RL%5BAuthor%5D&cauthor=true&cauthor_uid=4525064
http://www.ncbi.nlm.nih.gov/pubmed?term=Lee%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=4525064
http://www.ncbi.nlm.nih.gov/pubmed?term=Ehudin%20HE%5BAuthor%5D&cauthor=true&cauthor_uid=6578224
http://www.ncbi.nlm.nih.gov/pubmed?term=Martin%20HB%5BAuthor%5D&cauthor=true&cauthor_uid=6578224
http://www.ncbi.nlm.nih.gov/pubmed?term=Melsen%20B%5BAuthor%5D&cauthor=true&cauthor_uid=6934060
http://www.ncbi.nlm.nih.gov/pubmed?term=Agerbaek%20N%5BAuthor%5D&cauthor=true&cauthor_uid=6934060
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 Lack of objective and validated outcome measures (Kay & Locker 1996, Kay & 

Locker 1998).   

 Absence of measures to control confounding factors (Brown 1994, Kay & 

Locker 1996). 

 Short follow up period not exceeding 6 months in the majority of studies 

(Brown 1994, Kay & Locker 1998, Sprod et al 1996, Watt & Marinho 2005). 

 Inappropriate use of statistical techniques (Brown 1994). 

 Limited use of theoretical models of health behavior (Brown 1994). 

 No reporting of the cost of OHE programs (Kay & Locker 1998, Sprod et al 

1996). 

2.8.7 Situation Analysis: Pakistan & Karachi 

Pakistan is located in South East Asia and has an area of 796096 Sq.Kms. It has a 

population of above 187 million and is the 6
th

 most populous country of the world 

(Government of Pakistan 2012). The population growth rate is 2.03 with a crude birth 

rate of 27.2 per thousand and death rate of 7.0 per thousand. Approximately 63% of the 

total population lives in rural areas with about 3.0% growth rate in its urban population. 

Pakistan has an agriculture-based economy with a GDP (Gross Domestic Product) 3.67 

recorded in 2012-13.  

Pakistan is facing the most dismal situation regarding the economic and human 

development indicators amongst South Asian countries (United Nations Development 

Program 2013). The inflation rate in the country is about 7.8% and the external debt is 

about US$ 59 billion (Government of Pakistan 2013). The average per capita income 

reported in 2011-12 was about US$ 1085 with 58.7 million people living below the 

poverty line (Naveed & Ali 2012).  About 3.5 million people were unemployed in 
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2011-12 (Government of Pakistan 2012). A survey in 1996 found 3.8 million children 

aged 5-14 years engaged in child labor (Federal Bureau of Statistics 1996).  

The infant mortality and under five mortality rates (59 and 72 per 1000 respectively) 

are the highest amongst South Asian countries (World Health Organization 2012). 

Communicable diseases are still the major cause of death (64%) in the country. About 

30.9% children under the age of five are suffering from malnutrition. The health care 

expenditure is less than 1% of the GNP (Gross National Product) and slightly above 

2% of GNP is earmarked for education (Government of Pakistan 2013). 

 The school life of children in Pakistan is divided into three phases: primary (class I to 

V; about 5-9-year-olds), middle (class VI to III; about 10-12-year-olds) and secondary 

(class IX to X; about 13-16-year-olds). A large number of secondary schools have also 

classes VI-VIII.  There are about forty five million school age children (5-16 years old) 

out of which 20 million are enrolled in primary schools and 8.5 million in middle and 

secondary schools (Government of Pakistan 2013). The total number of school teachers 

is around 1.25 million with about eighty five hundred thousand teaching middle and 

secondary school children. About 59% of all school going children are enrolled in non-

state private schools (Amjad 2012).  

Karachi is the most populous cosmopolitan city of Pakistan with a population of about 

23.5 million (Wikipedia 2013). It is located in the South of the country along the 

coastline of the Arabian sea. It has been divided into 18 towns and 178 union councils. 

Karachi is multi-ethnic with Urdu speaking people (Muhajirs) forming the largest 

ethnic group (48.52%) of the city (Ali 2012).     

The total number of government schools in Karachi is 3348 with 542,646 enrolled 

pupils. The number of middle and secondary schools in the city is 263 and 573 
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respectively with 1340 and 8681 teachers educating 16,884 and 163,586 students 

respectively (Sindh Education Management Information System 2012). Although no 

precise figures are available for the total number of private schools in Karachi, the city 

has one of the highest private school enrolments (68.9%) in the country (Government 

of Pakistan 2012). The number of private schools in 2002 was 2,305 with 791,909 

enrolled students (City District Government Karachi 2002). 

2.8.8 The case of School-based OHE in Pakistan 

A review of findings of some previous oral health surveys conducted in Pakistan 

reveals that the level of dental and oral disease remains static for more than two and a 

half decades (Khan et al 2004, Haleem & Khan 2001, Khan 1992, Maher 1991). The 

WHO Path Finder Survey in 2003 revealed that the prevalence of dental caries is low in 

the country (more than 50% of children between 12-15 years of age are caries free) but 

the severity of the disease keeps on increasing with increasing age (Khan et al 2004). 

The DMFT score of 12 year olds was 1.59, rising to 2.26 in 15 year olds. An alarming 

finding of all previous surveys has been that above 90% of all teeth affected by caries 

are untreated. The 2003 survey also reported that only 28% of 12 year olds in Pakistan 

had healthy gums. 21% of these children needed professional scaling of teeth. This 

percentage rose to 29% for 15 year olds. This indicates an enormous amount of unmet 

dental treatment need in the country. In addition the prevalence of oral cancer is 

alarmingly high in Pakistan (Sufia et al 2003).
 
 An unacceptably high prevalence of 

betel nut chewing habit among children and adolescents may predispose them to 

premalignant conditions including oral submucous fibrosis (Shah et al 2008). 

The social and physical environment is also not very conducive to the oral health of 

children as most of the risk factors for oral diseases are prevailing in the Pakistani 
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society. The available evidence shows that per capita sugar consumption has increased 

from 21.2 kg to 26.6 kg during the last 15 years (Government of Pakistan 1998, WHO 

2012a). Thirty four percent of men and 12.5% of women use tobacco regularly 

(Pakistan Medical Research Council 1998); and 64% of sources of drinking water have 

low fluoride content (less than 0.3 ppm) (Khan et al 2002).  

The health care facilities in Pakistan include hospitals (at Provincial Head Quarters, 

Division, Tehsil and District level), rural health centers (RHCs), dispensaries, basic 

health units (BHUs) and maternity/ child health centers (MCHs) (Khan 2003). The 

distribution of these facilities is population based with one BHU for a population of 

5000 to 10,000 and a RHC for a population of 40,000 to 100,000. The dental cover 

starts at the RHC level. This means that oral health services for 105 million rural 

population is provided through 541 RHCs. Dental materials and drugs are not included 

in the essential drug list of RHCs which have 40% of dental equipment lying redundant 

(Sharea & Khan 2005). The record shows that more than 90% of the treatment offered 

in these centers is extraction of teeth while preventive dental services are virtually non- 

existent in the country (Khan 2003, Khan et al 2004). Therefore, what can minimally be 

done to safeguard the dental and oral health of Pakistani children is OHE in schools. 

There are 13,160 dentists in the country with a dentist to population ratio of 1:14,209 

(Pakistan Medical and Dental Council 2013). But as the majority of dentists are 

concentrated in the major urban centers, the dentist to population ratio in rural areas 

and urban slums are much lower (Khan 2003). The ratio of dentists employed in the 

public health services to rural population is 1: 0.5 million. There is a very small number 

of dental auxiliaries (about 962 dental technicians/ dental hygienists)  employed in 

public health services in the whole of the country having no job description or career 
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structure whatsoever (Khan 2003). This means that the majority of people in the 

country especially the rural dwellers and those living in urban slums do not have access 

even to the most basic emergency oral care services (Khan et al 2004). 

A National Oral Health Plan does not exist in Pakistan so far. However one was 

proposed by the participants of a work-shop held in 2003 under the auspices of World 

Health Organization (Khan 2003). The workshop was attended by 38 participants 

including the Provincial Directors of dental services of all four provinces, the Heads of 

dental institutions, the office bearers of Pakistan Dental Association and the senior 

most District Dental Officers in the country. The plan emphasized the integration of 

oral health care into primary health care activities and proposed a package of basic oral 

health care services. The plan considered the provision of four components of oral 

health care to people as essential including emergency oral care supported by an 

effective referral system, Atraumatic Restorative Treatment, appropriate fluoride 

exposure and OHE. The plan recommended that for basic dental care the initial target 

population would be school children from 5 to 16 years of age. These children will be 

provided with the needed dental care by a clinical team. In the meanwhile a health 

educator will provide a 30-minute, age-specific OHE session to children in each 

classroom. 

Pakistan being a developing country is facing the problems of the scarcity of economic 

resources, rapid population growth and communicable diseases with high mortality and 

morbidity rates (WHO 2012b). Therefore, oral diseases have a relatively low priority 

than the other debilitating and deadly disorders in the allocation of resources. However, 

the fact remains that there is a high level of unmet dental treatment need. The surveys 

conducted over the last three decades have shown that the existing dental care delivery 
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system has not been successful in reducing the burden of oral diseases in the country. 

This is because it has been mainly concentrating on oral health care services that are 

curative in nature (with a total neglect of prevention), expensive and segregated (not 

integrated into general health services). They rely exclusively on university trained 

dentists, the majority of whom are not interested in setting their private practices or 

serving in public sector health facilities in rural areas and urban slums due to lack of 

financial and other incentives. The ones who are serving in public sector hospitals are 

not satisfied with their job as a substantial amount of equipment in these facilities is 

lying out of order. 

Because of these inadequacies of the existing oral health care services, there is a need 

to re-orientate the existing oral health care system to one that gives the highest priority 

to prevention and health promotion; and concentrates on less expensive technology to 

meet the dental treatment need of the population. The most cost effective means of 

preventing and controlling oral diseases have to be used. The school-based strategies 

for oral health promotion offer such an option.  

In Pakistan school-based OHE has so far been undertaken mainly in urban schools as a 

sporadic activity. The dentists, though sufficient in number, cannot be relied upon for 

imparting OHE to school children because firstly they are mal-distributed and secondly 

OHE work in general is not considered to be very rewarding by dentists (Nettleton 

1989). In addition since the long-term improvement in dental health requires frequent 

repetition and reinforcement of OHE messages, a professional-led approach may not be 

feasible for school-based OHE (Ivanovic & Lekic 1996).  

Therefore, strategies that rely on resource persons present in the school system like 

trained and motivated teachers; and peer group leaders need to be utilized in order to 
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have OHE programs that are school-based in the real sense, available to the majority of 

school children and carry a component of continuity.  However, the anticipated effect 

of economic, educational and socio-cultural diversity on the selection of oral health 

promotion strategies in different parts of the world necessitates that these strategies 

should be rigorously evaluated before implementation. This is also important to get an 

idea of the practicalities involved in implementing any of these strategies. This will 

help in identifying a school-based OHE strategy that is effective, sustainable, and 

available as well as acceptable to the majority of school children in Pakistan.      

 

 

 

 

 

 

 

 

 

 

 

 



79 
 

 

 

2.9 Summary of literature review 

 The literature revealed an enormous amount of oral health educative need of 

adolescents as they are having suboptimal oral health knowledge and practices. 

The prevalence of poor oral hygiene and gingivitis is high amongst teenagers 

especially in developing countries. A significant proportion of adolescents are 

habitually consuming tobacco- and betel-nut containing products, and these 

habits are potentiated by non-supportive social environment particularly in 

South Asian countries. 

 The scientific evidence for effectiveness of OHE in producing long term 

positive changes in peoples‟ preventive oral health behavior and oral health 

status is weak. A lot of this evidence, however, has originated from studies 

which are short term and scientifically flawed. 

 There is a dire need of oral health education and promotion in developing 

countries including Pakistan.  

 Although school-based oral health education has been utilizing a variety of 

personnel including dental professionals, teachers and peers, the evidence for 

the comparative effectiveness of oral health educators is scanty. 

 The repetition and reinforcement plays a substantial role in sustainability of the 

effect of OHE programs. However, its relevance to various educator-led 

strategies of school-based OHE is not evident in the existing dental literature. 
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3. Methodology 

This chapter describes the research methodology adopted to meet the objectives of the 

study in four sections. The first section gives details of the cluster randomized 

controlled trial that compared the five study groups, one Control (CL) and four test 

groups: Dentist-led (DL), Teacher-led (TL), Peer-led (PL) and Self-learning (SL) 

groups. 

The second section deals with the methodology of determining the effectiveness of the 

repeated and reinforced OHE relative to one-time OHE intervention. 

The validity measurements for the simplified oral examination performed by teachers 

and peer-leaders are covered by the third section of the research methodology. 

The last section gives an overview of the methodology adopted for the study. 

3.1 The cluster randomized controlled trial  

3.1.1 Trial design 

The study was a cluster randomized controlled trial that followed a parallel design. It 

made a part of a preventive oral health care project designed for adolescents, aged  

10-11 years at the start of the project. The schematic diagram of the oral health 

component of the preventive oral health care project is shown in Figure 1.  
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Figure1: Schema of OHE component of the Preventive Oral Health Care Project 

 
*
Permissions; and designing and testing of OHE material, questionnaire, clinical forms; 

training of educators. 
‡
Oral Health Education. 
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3.1.2 Trial duration 

 The total duration of the trial was slightly above two years. It started from 1
st
 January 

2004 and continued till 28
th

 February 2006. The preliminary preparations for the project 

were started in November 2003 with seeking of formal approvals followed by 

designing and testing of OHE material (section 3.1.12), and instruments used for data 

collection (section 3.1.14).  

3.1.3 Study setting 

The trial was conducted in public and private secondary schools of two towns of the 

cosmopolitan city of Karachi, Pakistan. 

3.1.4 Study groups 

The trial involved five groups of boys and girls studying in class six of forty public and 

private schools of Karachi. Three of the study groups (educator-led groups) were 

imparted oral health education (OHE) by dentist, teachers or peer group leaders. The 

fourth group was a self-learning (SL) group while the fifth one that did not receive any 

form of OHE, served as a control group (CL). The dentist-led (DL), teacher-led (TL) 

and peer-led (PL) groups were given a single oral health education (OHE) input after 

baseline data collection in January 2004, no education till August 2004, monthly 

reinforcement of OHE messages from September 2004 to February 2005 and no further 

education till February 2006. The pupils in the self-learning group were asked to learn 

from an OHE booklet provided to them in the beginning of the trial while the control 

group did not receive any form of OHE over the period of the trial. The children in the 
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self-learning and control groups, however, received two sessions of OHE by a dentist 

after the completion of the project.  

 

3.1.5 Follow up 

The three educator-led groups were subjected to four evaluations during the course of 

the trial. Evaluation I was conducted immediately after the first education session to 

observe the effect of the single OHE input on the dependent variables. Evaluation II 

was performed approximately six months after evaluation I to measure the 

sustainability of the effect resulting from one-time OHE. Evaluation III and evaluation 

IV were undertaken six months and a year after the reinforcement phase of the project 

to determine the long term impact of repeated and reinforced OHE on the outcome 

variables of the study. The SL and CL groups were surveyed at baseline and at the end 

of two years (Figure 1).  

The data were collected at baseline and all subsequent evaluations by a pre-tested self-

administered questionnaire completed under the direct supervision of the author. In 

addition a structured interview of all the participating children was conducted 

individually by a trained dental assistant before the questionnaire study. The 

participants in all study groups were subjected to oral examinations at baseline and 

evaluation IV by a trained and calibrated examiner. The subjects in the three educator-

led groups, the DL, TL and PL, also underwent oral examinations at evaluation I, II and 

III.  

In order to ensure maximum attendance, the program of oral health activities (OHE, 

questionnaire, oral examination) was made to coincide with the schedule of class tests 
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(not examinations) in all schools. However no prior information was given to the 

students about oral health activity being organized on a particular day.  

 

 

3.1.6 Eligibility criteria 

The study population comprised of school children aged 10-11 years at the start of the 

study in the two selected towns of Karachi (Liaquatabad and Gulberg), Pakistan. The 

said towns, having an overwhelming majority of Urdu-speaking people (Muhajirs), 

were chosen because of their ethnic homogeneity (Ali 2012). The list of schools 

provided by the Education Department, Government of Sindh was scrutinized to select 

schools for the study based on the following inclusion and exclusion criteria. 

3.1.6.1 Selection of schools 

Inclusion criteria  

 All public and private schools (having fee less than Rs.1000.00). 

 Middle and secondary schools. 

 Boys‟ and girls‟ schools. 

Exclusion criteria  

 The schools having only one section of class six.  

 Schools having less than thirty five students per section. 

3.1.6.2  Selection of the study subjects 

Inclusion criteria  
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 Students of a randomly chosen section of class six in each of the 

selected schools. 

 Children with a positive parental consent. 

 

Exclusion criteria  

 Students not willing to participate. 

 Students with some serious systemic disease. 

3.1.7 Sample size 

At the contemplation stage of the trial, it was presumed that the OHE interventions 

under investigation would result in 50% reduction in the existing prevalence of 

gingivitis (34%) in 12 years old urban school children in Pakistan (Khan et al 2004). 

Given an approximately equal cluster size and 80% power of the study at an α level of 

0.05, the number of subjects in each study group, if they were to participate in a clinical 

trial using individual randomization (RCT), was determined as 99 (Whitley & Ball 

2002). It was then adjusted for the cluster randomized controlled trial (CRT) in 

question by assuming an intra-class correlation coefficient (ICC) of 0.05, a design 

effect of 2.95, an average cluster size of 40 and about 11% loss of subjects expected 

over the period of the trial. The required number of study subjects in each group was 

thus estimated to be about 321. The number of clusters in each study group was 

calculated as eight with 35-45 students in each cluster (Kirkwood & Sterne 2001).  

The following formula (Whitley & Ball 2002) for sample size calculation (equal-sized 

study groups) in case of a conventional RCT was used:  

             [p1(1-p1) + p2(1-p2)]                    n = X cp,power 
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                        (p1-p2)
2
 

n = Number of subjects required in each group for a conventional RCT 

p1 = Proportion of subjects in the treatment group (0.17) 

p2 = Proportion of subjects in the control group (0.34) 

cp,power = a constant equal to 7.85 defined by the value chosen for p-value = 0.05 and 

power of the study= 80% 

                      

               [0.17(1-0.17) + 0.34(1-0.34)]                  

                              (0.17-0.34)
2
 

 99 

The design effect for the study was calculated applying the formula (Kirkwood & 

Sterne 2001): 

Design Effect = 1 + ρ (n1-1) 

Where ρ (0.05) is the correlation coefficient and n1 (40) is the average cluster size. 

Design Effect = 1 + 0.05 (39) = 2.95 

Number of subjects per group for the CRT in question (n2) 

 n2 =     n X Design Effect x Proportion of the study subjects lost to follow up  

 n2 =    99 x 2.95 x 1.1 

 n2 =     321 

Number of clusters per group for the CRT in question (k) (Kirkwood & Sterne 

2001) 

 k = n/ n1 X Design Effect 

 k = 99/ 40 X 2.95 

X 7.85 
 

n = 

n = 
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 k = 7.30 

 

The formula (Kirkwood & Sterne 2001) for calculating the intra-class correlation 

coefficient (mentioned in various tables and annexes in „result‟ section 4) for various 

variables used in the study was based on the F statistic obtained from one-way 

ANOVA (Analysis of Variance): 

           F – 1 

          F+n-1 

F = F statistic obtained from the ANOVA table 

n = Mean number of subjects per cluster (40) 

3.1.8 Ethical approval and trial registration 

The ethical approval for the trial was given by the Institutional Review Board of Shaikh 

Zayed Medical Complex, Lahore (Ref. No. SZH/IRB/017-03). The trial was also 

registered with the Current Controlled Trials (http://www.controlled-trials.com) under 

the ISRCTTN number 39391017. 

A formal approval was sought from the Health and Education Departments, 

Government of Sindh as well as the Heads of the selected schools.  

The parents of all children to be involved in the project were sent introductory letters 

accompanied by the consent forms through the school principals. The parents were 

informed that there were equal chances of their child being included in the test groups 

or control group. All parents gave a positive consent.  

Finally the children were asked verbally about their willingness to participate in the 

project. No child objected to it. Also not a single participating child was found 

suffering from some serious systemic disease. 

ρ = 

http://www.controlled-trials.com/
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3.1.9 Sample selection and randomization 

A total of 377 schools were assessed for eligibility, 124 public and 253 private. The 

distribution of schools and the study subjects through different phases of the trial is 

depicted in Figure 2. 

Public schools had distinct categories of boys' (n = 75) and girls' (n = 49) schools. All 

private schools on the other hand had co-education but they had separate sections for 

boys and girls in class six to ten. Three hundred and twelve schools did not meet the 

eligibility criteria leaving behind 65 schools. Twenty public schools, ten each from the 

girls' and boys' categories of public schools, were randomly chosen for the study. One 

section of class six was randomly selected from each of these schools to be included in 

the study.  

From amongst the private schools fulfilling the eligibility criteria, a total of twenty 

schools were chosen at random. In ten of these schools a boys‟ section of class six was 

selected randomly while in the other ten a girls‟ section was randomly chosen. Schools 

were considered as the units of randomization to cause minimum disruption of the 

school routine and to prevent contamination of OHE strategies.  

All selected schools in the public-private strata and boys‟-girls‟ sub-strata were 

assigned serial numbers by a teacher not involved in the project. The teacher then used 

a lottery method to randomly allocate two boys‟ and two girls‟ schools each from the 

respective lists of public and private schools to each of the five study groups.  
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Figure 2: Stratification and subjects at different stages of the trial 

3.1.10 Oral Health Education Interventions 

The objectives of OHE were derived from the findings of a KAP (oral health related 

Knowledge, Attitudes and Practices) survey of 600 adolescents, aged 11-13 years, 

studying in public and private secondary schools of Karachi in the year 2002 

(unpublished data) (Annex 1). The KAP study involved interviews of adolescents based 

on a structured questionnaire comprising of open-ended questions. The interviews were 

taken by a group of twenty four dental students. 

OHE, comprising of a one-hour session in all educator-led strategies, was based on the 

contents of a booklet supplemented by a set of seven posters and an instruction manual 

for the educators (all three designed and pilot tested for the project) (section 3.1.12). 

The session included twenty minutes of oral health education, five minutes of brushing 

demonstration, five minutes of question-answer and thirty minutes of group activities.  

OHE during each session covered six main topics. The first introductory topic 

reminded adolescents of the functional and psychosocial role of healthy teeth and the 

importance of taking care of them. The second topic about human dentition dealt with 

some practical aspects of the anatomy of a tooth (e.g. enamel is insensitive while 

dentine and cementum are sensitive), the number of deciduous and permanent teeth and 

the approximate age of eruption of permanent molars. The third and fourth topics 

discussed the natural history of dental caries, chronic gingivitis and periodontitis 

including their important signs and symptoms. The fifth topic informed students about 

various tobacco- and betel nut-containing products available in the society as well as 

the health consequences of using these products. The last topic covered the caries 

preventive measures including reduced amount and frequency of sugary foods, 
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consuming protective foods (e.g. cheese, peanuts) as snacks and twice daily use of 

fluoride tooth paste. The purpose (removing plaque thoroughly from all tooth surfaces 

and cervical areas of teeth to prevent gingivitis) and the systematic method of tooth 

cleaning was explained and demonstrated using a tooth brush and a model of teeth. The 

OHE session ended up with a brief discussion about how to have a betel nut/ tobacco 

free environment in schools and in the society. 

The theoretical framework of OHE in the three educator-led strategies was based on the 

constructs of social cognitive theory including vicarious learning, active participation, 

skill training, self-efficacy, reinforcement and social support (Parcel & Baranowski 

1981). These constructs were made to operate by getting students involved in various 

group activities. The activities included looking into the mouths of one another to 

observe the parts and morphology of teeth; examining on another‟s teeth for dental 

plaque and calculus using wooden tongue depressor and tooth pick; and looking for 

cavities as well as the stains of betel-nut and tobacco products (vicarious learning and 

active participation), practicing and demonstrating tooth brushing to one another on 

models of teeth, and preparing a list of cariogenic and carcinogenic eatables (skill 

training and self-efficacy).  

An emphasis was given to the social consequences of oral health damaging (bad breath, 

unsightly staining of teeth) and health enhancing (having good looking teeth; and 

keeping slim and smart) behaviors. The students were encouraged to appreciate their 

peers for taking an active part in the above mentioned activities and for a desirable 

change in their oral health behavior (reinforcement and social support). Children in all 

groups, except those in the control group, were provided with booklets in Urdu 

language (designed and pilot tested for the project) to take home. They were asked to 
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discuss the contents of the booklet as well as the skills they learnt during the OHE 

intervention with their siblings, parents and immediate contacts at home and in school.  

3.1.10.1 Dentist-led and Teacher-led OHE Strategies 

In DL and TL strategies, the educators took an OHE session with all children sitting in 

their respective sections. After the lecture and tooth cleaning demonstration they 

divided the students into five groups of seven to nine students each and asked them to 

carry out group activities. In the meanwhile they kept moving from one group to 

another to maintain discipline in the class.  

3.1.10.2 Peer-led OHE Strategy 

In PL strategy students in each section were divided into five groups and an OHE 

session was conducted with each group in a separate room while the remaining students 

were kept busy by the teacher with their academic activities in the class room. The peer 

leader initiated and facilitated discussion about oral diseases and their prevention, and 

supervised the students‟ activities. Two such sessions per day were arranged in each 

section till all children of the section were covered.  

3.1.10.3 Self-learning OHE strategy 

The children in the SL group were asked to study the booklet carefully and share the 

information with their immediate contacts at home and in the school. The CL group did 

not receive any form of OHE. 

Considering the involvement of non-dental personnel, the OHE intervention was 

designed to be simple, objective and easy to deliver. The objectives of oral health 

education (Annex 2) were clearly defined and its contents (Annexes 3a, 3b) and 

essential points to be taken care of during an OHE session (Annex 4) stated explicitly 

in the instruction manual for the educators. The latter also contained a standardized 
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format (Annex 5) to be followed by all educators as well as a written description of 

different illustrations in every poster (Annexes 6a, 6b, 7) in a sequential order.  The 

educators were trained and encouraged to follow this sequence throughout the program 

to ensure full coverage of the contents of the OHE booklet in all sessions.  

As pointed out before, the three educator-led groups had a single OHE input after 

baseline, no oral health education till Aug 2004 followed by monthly OHE sessions 

from September 2004 to February 2005. The format of OHE sessions remained the 

same as was originally followed in the first session throughout the repetition and 

reinforcement phase of the project. 

 3.1.11  Selection and training of educators 

3.1.11.1 Selection of educators  

In schools selected for TL strategy, the teachers-in-charge of the selected sections of 

class six were assigned the responsibility of OHE to mimic the school routine. In case 

of PL strategy, one student in each selected section of class six was nominated as peer 

leader based on the recommendation of teacher-in-charge of the respective section. The 

teacher‟s recommendation depended on peer leader‟s academic record, regularity in 

attendance and his/ her ability to socialize. The consent of the peer leaders and that of 

their parents was sought based on the information about the time to be devoted and the 

commitment involved in becoming a peer leader. For the DL strategy, a community 

dentist who was experienced and well-motivated to undertake the task of OHE was 

chosen from among the faculty members of the Community Dentistry Department, 

Baqai Dental College, Karachi, Pakistan. 
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3.1.11.2 Training of educators 

The selected dentist, teachers and peer leaders were trained for OHE by the author 

through organizing five sessions of two hours each. The training was highly structured 

and based on a written set of learning objectives and activities for each session (Annex 

8).  

The first session was about the social, psychological and economic consequences of 

oral diseases; and the role of teachers and peer leaders in oral health education and 

promotion (Annex 9).  

The second session comprised of a description and identification of different types, 

parts and functions of teeth. The third and fourth sessions covered the causes, natural 

history, detection and prevention of the most common oral diseases including dental 

caries, plaque-induced types of gingivitis and periodontitis, oral submucous fibrosis 

and oral cancer, having public health implications.  

The last session included a practical demonstration of an OHE session conducted by the 

investigator. The demonstration strictly followed the written format of OHE (Annex 5), 

supplemented by the written description of posters (Annexes 6a, 6b, 7) and of essential 

points (Annex 4) to be taken care of during OHE session. The latter included a 

sequential presentation of contents of OHE, proper use of posters, active involvement 

of children, timely completion of the session etc.  The last session also involved an oral 

examination demonstration and exercise on a group of 10 children who were 

comparable to the study participants with regard to age and were having carious teeth, 

plaque, calculus and gingivitis. The participants were shown how to fill in the oral 

examination recording form and they also practiced it. 
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Pre- and post-training assessment of the oral health knowledge and attitudes of the 

educators towards OHE of students was undertaken using annexes 10a, 10b and 11. 

After training all educators practiced taking an OHE session each under the supervision 

of the researcher and were provided feedback.  During these sessions they practiced 

how to make a proper use of the posters, models of dental arches, tooth brushes; and 

wooden tongue depressors and tooth picks at various stages of an OHE session. The 

peer leaders were further trained about how to manage and facilitate small groups of  

8-10 children.  

After the practice sessions, every educator was evaluated by the author using a ten-

point check list (Annex 10) while taking an OHE session. The points included in the 

check list were: a brief description of the importance of oral health and the objectives 

of the OHE session, a full coverage of the OHE contents in a sequential manner, proper 

use of posters, the use of layman language, ensuring active participation and 

appreciation of a positive behavior, timely completion of the session allowing time for 

questioning. 

The practice and evaluation sessions were undertaken in the same schools which were 

selected for the respective OHE strategies. However, they were carried out in those 

sections of class six which were not selected for the main study. Based on the analysis 

of check lists and filled questionnaires, a follow-up session was conducted with all 

educators to provide them a feedback. 

The educators in all groups were trained to avoid criticizing the students and to 

appreciate a positive change in behavior (e.g. children‟s effort to thoroughly clean their 

teeth, correctly identifying a cariogenic or carcinogenic food, pointing out a cavity or 

sign of gum disease, detecting plaque, demonstrating tooth brushing accurately) not 
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only themselves but also try to inculcate this gesture of appreciating others amongst 

peers in the class/ group. This was intended to reinforce a positive change in behavior 

whenever the opportunity arose. 

 

3.1.12  Evaluation of OHE material 

The OHE material used in the study included a set of seven posters, a written 

description of these posters, OHE booklet, format of OHE and a training manual.  

3.1.12.1 Criteria and check lists  

The evaluation of the OHE material started with the selection of two senior community 

dentists with more than ten years of experience in socio-dental research, two senior 

researchers from community medicine, two teachers with a sociology and behavioral 

sciences background and four average class six students (two boys and two girls, one 

each from public and private schools, selected based on the recommendation of their 

class teachers). They were invited to participate in a discussion session convened to 

seek their opinion about the simplicity and clarity of OHE material. The community 

dentists were also requested to look into the objectivity and scientific validity of 

information given in the material. 

The selected participants were informed in writing about the objectives of the exercise 

and were provided with the copies of the following, two weeks prior to the discussion 

session so that they could go through the material and give their critical remarks. 

1. Contents of oral health education (English and Urdu version) (Annexes 3a, 3b). 

2. Description of posters (English and Urdu version) (Annexes 6a, 6b). 

3. Colored A-4 size copies of all 7 posters (Annex 7). 



98 
 

 

4. Details and format of the training sessions (Annex 8). 

5. Motivational matter for the training sessions. (Annex 9). 

6. Essential points to be considered while taking an OHE session (Annex 4). 

7. Proposed check-list for evaluating an OHE session. 

8. Proposed evaluation criteria for posters. 

On the day of the discussion the participants having their amended copies of the above 

material were made to sit in a quiet room. The posters were displayed in a sequential 

order. The author reminded the participants of the objectives and modus operandi of the 

session. He, however, did not intervene during the discussion unless required and kept 

on taking notes of the important issues and viewpoints. He made sure that everybody 

got a chance of expressing his/ her point of view. At the end of the session every 

participant filled out a check-list after evaluating the posters.   

After the discussion, the author went through the changes proposed by the participants 

in their amended copies of OHE material as well as the issues brought up during the 

discussion. The required changes were incorporated in the material after consultation 

with the team of evaluators. The check lists of all evaluators were also cross matched to 

finalize the evaluation criteria for the posters (Annex 12). No amendments were 

suggested by the group of evaluators in the evaluation criteria for an OHE session 

(Annex 13). 

3.1.12.2 Evaluation of posters and their written description 

The evaluation exercise was undertaken in a school and involved two randomly chosen 

teachers and eight students of class six (one teacher and two students each from the 

public-private and boys‟-girls‟ categories of schools not participating in the study). All 

the posters were assigned alphabets (A to G) and different illustrations in each poster 
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were assigned numbers. The posters were then sequentially displayed at a suitable 

height. The participants of the evaluation exercise were asked by a dentist turn by turn 

to briefly and sequentially describe what was shown in various illustrations of each 

poster. No clues were given to the participants. The author noted down any points 

which did not match with the written description of posters or those which were not 

clear. At the end of the exercise the participants filled out the check-lists (Annex 12) 

designed for the evaluation of posters.  

Based on the critical appraisal of the check lists and the points noted down by the 

author during the evaluation exercise, some changes were made in illustrations as well 

as in the written description of posters. 

3.1.12.3 Evaluation of the contents and format of OHE session 

The researcher took two OHE sessions, one each with a group of 41 boys and 38 girls 

separately, having approximately equal proportion of public and private school class six 

students who did not participate in the main study.  The details and methods given in 

Annexes 3a, 3b, 4, 6a and 6b were strictly followed and the students were allowed to 

interrupt the presentation for any clarification at any time. The two community dentists 

and the two teachers who participated in the evaluation exercise of OHE material acted 

as observers during the session. They were requested to take written notes of any points 

which were not clear to the students, not only when questions were being asked by the 

students but also by observing the facial expressions of the students and their body 

language during the session. In addition their personal comments about the session 

were also welcomed. All participating pupils filled out the questionnaire (Annexes 10a, 

10b) before and after the session. 
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The comments of the observers and filled out questionnaires were critically analyzed 

(the latter were analyzed by developing a spread sheet for responses to different 

questions) and required changes were made in the contents and format of OHE. 

3.1.13  Process evaluation 

The author observed three sessions each of the teachers, the peer leaders and the dentist 

during implementation of the OHE program and scored them for fidelity (range: 0-10) 

using the ten-point check list (Annex 13). The first observation was undertaken during 

the one-time OHE session while the second and third observations were made in the 

beginning and the middle of the reinforcement phase of the program. The fidelity 

scores of different educators ranged from eight to ten. Every observed session was 

followed by a feedback provided to the educators. 

In addition two sets of focus group discussions, one following one-time OHE (March 

2004) and the second at the end of the repetition and reinforcement phase of the project 

(February 2005) formed a part of the feedback and process evaluation mechanisms. On 

each occasion three FGDs were convened, one each for the three educator-led 

strategies. The FGD for each strategy involved teachers/ peer leaders of the respective 

sections of class six, the teacher-in-charge of the school and two randomly chosen 

students from the participating sections in both the Boys‟ and Girls‟ categories of 

public and private schools. In peer-led and dentist-led strategies the teachers-in-charge 

of the involved sections also participated in FGDs. 

The first set of FGDs was targeted towards seeking information about any 

shortcomings in the design, implementation and evaluation I of the program so that the 

deficiencies could be rectified before the more resource-intensive reinforcement phase 

of the program. It was also thought to be instrumental in improving the training of 
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educators in order to make them more confident and comfortable about the forthcoming 

task of monthly reinforcement of OHE messages for six months. The major issues 

discussed were the adequacy and appropriateness of 1) the content and format of 

training 2) OHE material and methods and 3) the methods of evaluation used (section 

3.1.14).  

The participants were invited to comment on the implementation with a special focus 

on the acceptability of the program by the students, its compatibility with the school 

routine and any problems encountered by the educators. In addition the administrative 

issues like the availability of the space for the OHE sessions, timings of these sessions 

and that of oral examination etc. were also discussed.  

The FGDs on the second occasion were focused on identifying any enabling or 

impeding factors that influenced the smooth conduct of the program during the 

reinforcement phase. These factors were expected to determine the sustainability and 

effectiveness of the program in the long run. To the author‟s surprise no problems were 

identified during the two sets of discussion. 

The first set of focus group discussions was followed by two-days of re-training of 

educators. The retraining incorporated the findings of the FGDs and followed the 

original format of the training (section 3.1.11.2).  

3.1.14  Data collection methods  

The data related to the outcome measures, at baseline and the following evaluations, 

were collected through a self-administered questionnaire, a structured interview and a 

clinical oral examination of the study participants  
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3.1.14.1 The self-administered questionnaire  

The questionnaire comprised of eighteen close-ended questions, twelve about oral 

health knowledge, two related to attitudes towards maintenance of oral hygiene and 

four about oral health behavior (Annexes 10a, 10b). The oral health knowledge 

questions included questions about the number of deciduous and permanent teeth; the 

age of eruption of first molar tooth; the most important signs, causes and prevention of 

dental caries and gingivitis; and different tobacco-containing products and the health 

hazards of betel nuts and tobacco. The questions related to oral health behavior inquired 

about the method and frequency of tooth cleaning, the use of betel nuts and tobacco 

products as well as the social factors affecting the tooth cleaning and betel-nut chewing 

habits of adolescents.  

Based on the results of the KAP study (unpublished data) (section 3.1.10), almost equal 

weight age was given to questions related to the issues of oral hygiene and oral cancer 

while dental caries took about half of the weight age assigned to the former two issues. 

The questions about human dentition and attitude towards maintenance of oral hygiene 

were given about one-third and one-fourth weight age respectively compared to the 

weight age of oral hygiene and oral cancer questions. 

Each question had one right answer. However most of the questions offered a range of 

options for children to consider before choosing the right answer/s. „Don‟t know‟ and 

„Any other‟ options were included in some questions. 

Most of the questions included in the self-administered questionnaire were based on the 

established scientific facts in OHE such as caries preventive effect of fluoride, 

etiological role of dental plaque in gingivitis, role of twice daily frequency and 

thoroughness of tooth cleaning in preventing gingivitis, cariogenecity of sugar and 
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refined starches, and carcinogenic potential of tobacco and betel nuts (Levine & 

Stillman-Lowe 2009, Petersen 2009, Gupta et al 1984). Some questions evolved from 

the previous KAP study (section 3.1.10) and focus group discussions with teachers and 

dentists in Karachi (unpublished data). These investigations pointed out a lack of 

knowledge of the study participants about the number of milk teeth. Moreover all 

students and teachers considered first permanent molar a milk tooth since it erupted 

without exfoliation of a deciduous predecessor, and preferred to leave it untreated or to 

have it extracted if affected by caries. 

The questionnaire was filled by the study participants in each section in the presence of 

teacher-in-charge and the author who strictly prevented interaction of students during 

filling out of the questionnaire. 

3.1.14.2 The structured interview 

The structured interview was conducted by a trained dental assistant before the 

questionnaire survey at baseline and all subsequent evaluations. The questionnaire for 

the interview consisted of eight oral health behavior questions (Annexes 14a, 14b), five 

of which were about the practices of adolescents with regard to buying and sharing of 

commonly used eatables (the respondents were asked to pick their favorites jumbled up 

on a table), thoroughness of cleaning teeth and their cervical areas (adolescents were 

required to demonstrate on the model of teeth); and making sure that one uses fluoride 

while cleaning teeth (the participants were expected to look for the contents of the tooth 

paste or pick fluoride-containing miswak, both lying on the table). Two questions 

explored the stated behavior of adolescents towards keeping the company of peers with 

bad breath and using betel-nut containing products. The last question was about the 

adolescents‟ stated role in persuading their peers to avoid/ quit the use of betel-nuts. All 
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questions for the interview had „right or wrong‟ and „yes or no‟ responses. The data 

obtained from the structured interview of every study subject were entered by the 

dental assistant directly into a response sheet using a laptop computer. 

In addition two open ended questions about health promotive measures that could be 

taken to control the use of TCPs and BNPs in schools and in the community were asked 

at the final evaluation as a part of the structured interview (Annexes 14a, 14b). The 

responses were entered by the dental assistant against the relevant measures already 

listed on the computer response sheet. The listed responses were actually the measures 

which used to be discussed at the end of every OHE session in case of the three 

educator-led strategies. 

Towards the end of the school project, the participants in all study groups were asked to 

provide information about health hazards of tobacco and betel nuts to their immediate 

contacts inside and outside school. The adolescents recorded the contacts they made on 

a Performa (Annex 15). The subjects in the SL and CL groups were asked to make 

contacts and fill the Performa once they received two sessions of OHE by a dentist after 

the final evaluation. 

3.1.14.3 Evaluation and pilot testing of questionnaires 

 The formulated questionnaires (self-administered and interview) were subjected to 

examination by a panel of six experts, two each from the fields of community medicine 

and dentistry; and two educationists with a social and behavioral sciences background. 

These experts assessed the face and content validity of the questions based on defined 

and mutually agreed criteria (Annex 16). Certain modifications were made in the 

questionnaire as per recommendations of the reviewers.  
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A test-retest study was then conducted to determine the content validity, the reliability; 

the time needed to fill-in the questionnaires and the level of difficulty of different 

questions. The study involved a group of forty class six adolescents (ten boys and ten 

girls each from the public and private secondary schools) not participating in the study. 

The test was repeated after an interval of one week on the same groups of adolescents. 

The dental assistant who interviewed the study participants was also trained and 

evaluated during the test-retest study. 

The value of Pearson‟s reliability coefficient (r) calculated from the data of the test-

retest study was found to be 0.79 for the questionnaire and 0.87 for the interview 

questions. The methodological triangulation technique (Bogdan & Biklen 2006) was 

used to validate questions about self-reported behavior by cross checking the responses 

with the findings of oral examination and by observing the behavior during the 

interview phase of the test-retest study. The values of „r‟ as a measure of criterion 

validity of reported frequency of tooth brushing against the clinical measure of gingival 

bleeding, demonstrated behaviors of thorough tooth cleaning and cleaning of cervical 

areas of teeth were 0.67, 0.81, and 0.84 respectively. The reported behavior of 

consuming betel nut products was highly correlated to the common practices of 

adolescents of buying (r=0.89) and sharing (r=0.91) these products with their peers 

disclosed during the structured interview. 

The Kappa scores for the reliability of dental assistant in asking questions and 

recording responses on the computer were 1.0 each. 

3.1.14.4 English Translation of the questionnaires 

The self-administered questionnaire and the questionnaire for the structured interview 

in Urdu (local language) were translated into English by the author. The English 
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version was then translated back to Urdu by a senior English teacher who was also well 

versed in Urdu. No discrepancy was evident between the original versions and the back 

translations of the questionnaires. This exercise was undertaken to make sure that the 

English translation did not distort the actual meaning of the original questionnaire. 

3.1.14.5 Clinical Oral Examination  

The clinical oral examination of all study subjects was performed at baseline and 

subsequent evaluations by a by a single examiner (dentist) who was trained and 

calibrated for the study. In addition the children in the three educator-led groups 

underwent the said examination during evaluations I, II and III. Teeth were examined 

for caries, plaque, gingival bleeding on probing and calculus. The buccal and labial 

mucosa; floor of mouth, tongue, soft and hard palate; and fauces were also examined 

visually and digitally to look for any signs of oral submucous fibrosis (OSMF).  

3.1.14.6 Examination Procedure  

The oral examination was carried out by employing a plain mouth mirror and 

Community Periodontal Index (CPI) probe under natural light coming through a 

window.  

During examination subjects were seated in a plastic chair (with a slightly inclined back 

having a rounded upper edge) facing the window while the examiner seated on the right 

side of the subjects on an examination stool with adjustable height. A sterilized dental 

plain mouth mirror was used for indirect visualization of teeth in the upper dental arch, 

to enhance illumination of teeth by reflecting light on them and to retract cheeks and 

lips. A sterilized CPI probe was employed to remove any food debris from the tooth 

surfaces and to confirm „caries into dentine‟. This was done by feeling softness at the 

base of an occlusal cavity or in the wall of a proximal cavity.  
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The CPI probe was also used to confirm the presence of plaque and calculus visible to 

the naked eye by running the probe along the gingival margin from mesial to distal 

surface on labial/ buccal as well as on the lingual/ palatal side of index teeth (two 

central incisors and the two most posterior teeth on the right and left sides of the upper 

and lower dental arches). The bleeding on gentle probing was detected by inserting the 

probe into the gingival sulcus with a force of not exceeding 20 grams (the amount of 

force that does not cause blanching when probe tip is inserted under the nail bed) and 

withdrawing it parallel to and keeping its tip in contact with the tooth surface. The 

procedure was repeated on three sites (mesial, mid-labial/ buccal , distal) on both the 

labial/ buccal and lingual/ palatal surfaces of the index teeth. The resistance felt while 

withdrawing the probe showed the presence of calculus lying in the gingival sulcus/ 

along the gingival margin; and slight bleeding indicated gingivitis.  A sterilized set of 

mirror and probe; and a disposable pair of gloves was used for every child and all 

instruments were cleaned, disinfected and autoclaved before they were reused.  

The dentist asked questions from children being examined about the betel-nut chewing 

habit, burning sensation of mouth and difficulty in swallowing. In order to look for the 

following signs of oral submucous fibrosis (OSMF) the examiners retracted cheeks, 

lips and tongue using mouth mirror and examined teeth, labial and buccal mucosa, 

floor of mouth, soft and hard palate, and the tongue in that order: 

-  Extrinsic stains on teeth 

- Blanching of mucosa 

- Vesicle formation/ ulceration 

- De-papillation of tongue 
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- Restricted tongue mobility 

In case of history of betel-nut chewing, tooth staining and blanching of mucosa, the 

subjects were asked to touch the hard palate and to wet their lips using the tongue. The 

examiner also felt for the presence or absence of the „fibrous bands‟ by palpating the 

buccal mucosa antero-posteriorly. In suspected cases he also used the two-finger 

method to detect limited mouth opening in which case he measured the distance 

between the incisal edges of upper and lower incisors by holding the index and middle 

fingers together. 

3.1.14.7 Standardized sequence of clinical examination 

The clinical examination was performed in a sequential order. Teeth were examined for 

dental caries in a clockwise direction starting from the last tooth in the right upper 

quadrant of the oral cavity and ending with the last one in the right lower quadrant. The 

mesial surface of every tooth was examined first followed by occlusal/ incisal, distal, 

labial/ buccal and finally lingual/ palatal surface.  

For the assessment of oral hygiene status (OHS), oral cavity was divided into six 

sextants: right upper posterior (from first premolar to second molar tooth), upper 

anterior (from right canine to left canine tooth), left upper posterior, left lower 

posterior, lower anterior and right lower posterior. The labial/ buccal and lingual/ 

palatal surfaces of index teeth were examined in each sextant. The sextants were 

examined in a clock-wise direction taking a start from right upper posterior sextant and 

ending at the right lower one.  The buccal/ labial surfaces of teeth were examined first 

followed by examination of lingual/ palatal surfaces.  
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3.1.14.8 Recording of clinical findings 

The findings were recorded by a recorder (seated on the left side of the examining 

subject close enough to listen to the examiner clearly) on a specially designed form 

(Annex 17). The form did not have separate boxes for recording the carious status of 

the permanent and deciduous teeth. Instead „d‟ or „f‟ in place of „D‟ or „F‟ were 

recorded in the relevant box when coming across a decayed or filled deciduous tooth. 

The oral hygiene codes for labial/ buccal and lingual/ palatal surfaces were recorded in 

separate set of boxes. The worst oral hygiene code for any of the two index teeth in 

each sextant was recorded. 

3.1.14.9 Dental Indices and diagnostic criteria 

DMFT (decayed, missing and filled teeth) index for permanent and dft (decayed and 

filled teeth) index for deciduous teeth were used to record dental caries. The children‟s 

dentition was examined for: teeth with no decay, decayed teeth, filled teeth with no 

decay, teeth missing due to caries, teeth missing due to any other reason, traumatized 

teeth, crowned teeth and teeth excluded from examination. The World Health 

Organization‟s diagnostic criteria (WHO 1997) (Annex 18) were followed for all these 

conditions.  

A dichotomous scale with „present‟ and „absent‟ categories was used for plaque with 

gingival bleeding, plaque without gingival bleeding and dental calculus. The codes and 

criteria for detecting plaque, gingival bleeding and calculus are given in Annex 18. 

The study subject having at least two of the cardinal signs and symptoms: blanching of 

mucosa, limited mouth opening and burning sensations, associated with a history of 

betel nut chewing and presence of stains on the tooth surfaces was counted as a positive 

case of OSMF (Annex 18). In suspected cases of OSMF, the mouth opening (the 
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distance between the incisal edges of the upper and lower incisors) less than the width 

of the two fingers was considered „limited mouth opening‟.  

3.1.14.10 Training and calibration of examiner 

The only examiner involved in the study was trained and calibrated for caries 

examination by the author (who had previously been trained and calibrated for WHO 

methodology of Pathfinder Surveys by a WHO expert), and for examination of plaque, 

bleeding on probing and calculus by an experienced and calibrated periodontist. The 

recorder was trained along with the examiner.  

In the beginning a 4-hour training session was conducted jointly by the two trainers 

comprising of a theoretical discussion and a practical exercise. The former included an 

explanation of methodology, codes and diagnostic criteria using slides, followed by a 

discussion. The practical exercise included examination of 20 extracted teeth (with a 

mix of carious and sound teeth) as well as examination of 10 children who had non-

carious teeth, teeth with stained pits and fissures, enamel caries and caries into dentine 

as well as  plaque, calculus and gingivitis. They were firstly examined by the examiner 

and then by the trainers (one examining for dental caries and the other for plaque, 

gingival bleeding and calculus). The findings were recorded by the recorder as per 

instructions of the author and were compared. The controversial cases were discussed 

and re-examined. The errors in the recording of the findings were brought to the notice 

of the recorder who was given two further exercises to ensure a reasonable 

understanding of the recording procedure on his part.  

After two days a calibration exercise was arranged in a school with a group of 20 class 

six students having the clinical findings like the ones in the group of children chosen 

for the training session. All children were firstly examined by the examiner and then by 
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the two trainers. The findings were recorded and not revealed to the examiner and the 

trainers.  The same group of children was examined again after about two hours for 

plaque, gingival bleeding and calculus by the examiner and the periodontist in an order 

different from the one followed in the first examination. The examination for plaque, 

gingival bleeding and calculus was undertaken on the same day to exclude the 

possibility of a change in oral hygiene status in case the children were allowed to leave 

without examination on that day. However the second round of examination for dental 

caries was conducted after one week to allow time for the memory of the examiner and 

the trainers to fade about the findings of the first examination. The sequence of children 

during examination was changed as compared to the first round.  

The intra- and inter-examiner reliability values were calculated by using Kappa test. 

The intra-examiner reliability value of 0.89 and the inter-examiner reliability value of 

0.90 for dental caries were obtained for the examiner. The intra-examiner reliability 

values for plaque without gingival bleeding, plaque with gingival bleeding; and 

calculus were 0.85, 0.89, 0.94 and the inter-examiner reliability values for the three 

clinical parameters were 0.87, 0.88 and 0.92 respectively. The recorder was also 

calibrated alongside the examiner and was found to be 100% reliable (Kappa: 1.00) at 

the end of the exercise. 

Because of the non-availability of positive cases of oral submucous fibrosis, only 

clinical slides were shown to the examiner during training. However he was shown 10 

cases of tooth staining induced by various products containing tobacco and/ or betel 

nuts. 
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3.1.14.11 Check on the examiner’s reliability 

At baseline and all subsequent evaluations five percent of total children in randomly 

selected schools were re-examined at baseline and all evaluations on the same day to 

have a check on the intra- and inter-examiner reliability. The Kappa values for these re-

examinations were always well above 0.8. 

3.1.14.12 Referral of children in need of dental treatment 

After each examination, the children were given letters informing their parents about 

their dentition and oral hygiene status; and the ones in need of treatment were referred 

to dentists. The parents were offered an option of getting their children treated either 

free or at a very nominal cost in the dental hospitals affiliated to two dental colleges in 

the area, one private and the other run by the government. 

3.1.15  Blinding 

The dentist and the dental assistant who conducted oral examination and the structured 

interview respectively were kept blind to the group allocation of the study subjects right 

from baseline till the end of the study to avoid observer‟s bias. Similarly, the names of 

the schools and their allocation to different OHE strategies were concealed by assigning 

numbers (1-40) to schools and alphabets (A-E) to the strategies at random to ensure 

blinding of the data entry operator and data analyst. Although, the educating dentist, 

teachers and peers-leaders were trained together, the participants of the training 

program as well as the head-teachers and administrators of the participating schools 

were requested in an introductory session of the project not to disclose to their students 

that a similar program was going on in other schools of the area as well. Furthermore, 

the students were kept unaware of the schedule of different activities of the project. 
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3.1.16  Data organization and analysis 

3.1.16.1 Data organization 

The responses to all questions included in the questionnaire and interview were 

dichotomized as either „correct‟ or „incorrect‟ based on the criteria mentioned in Annex 

10a. The response to each question was entered in the SPSS spread sheet as „1‟ 

(correct) or „0‟ (incorrect).  

The clinical data of the study subjects were fed into the computer by entering the 

number of teeth with different codes for tooth status as well as the number of sextants 

(total: 12, six labial/ buccal and six lingual/ palatal) of oral cavity having no plaque/ 

calculus, plaque without bleeding on probing, plaque with bleeding on probing and 

dental calculus (Annex 17). A positive case of oral submucous fibrosis was entered as 

„1‟ and negative as „0‟. 

The data entered into the computer were organized in two stages.  

In the first stage, all twenty six questions were categorized into seven domains. The 

sequence of twenty six questions adopted in the original questionnaires for the 

structured interview and self-administered study was changed from numbering (1-26) 

to alphabetical order (A-Z) in order to facilitate the formulation of different domains. 

These domains along with the questions they included are as under:  

1. Knowledge about dentition (K-Dent, total score: 3): 

A. Number of milk teeth. 

B. Number of permanent teeth. 

C. Age of eruption of 1st permanent molar tooth. 

2. Knowledge about dental caries (K-Caries, total score: 4): 

D. Essential content of tooth paste. 
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E. The most important sign of dental caries. 

F. Eatables harmful to teeth. 

G. Measures to prevent caries. 

3. Knowledge about gingivitis (K-Gingivitis, total score: 2): 

H. Cause of gum disease. 

I. First sign of gum disease. 

4. Knowledge about causes of oral cancer (K-Cancer, total score: 3): 

J. Tobacco-containing things.   

K. Hazards of betel-nuts.   

L. Hazards of tobacco. 

5. Attitudes towards maintenance of oral hygiene (Attitudes, total score: 2): 

M. Tooth cleaning as a part of general body cleanliness behavior. 

N. Readiness for cleaning teeth while feeling sleepy. 

6. Behavior towards prevention of gingivitis (OHBG, total score: 6): 

O. Tooth cleaning frequency. 

P. Tooth cleaning method. 

Q. Looking for fluoride in toothpaste. 

R. Cleaning cervical areas of teeth. 

S. Thoroughness of tooth cleaning. 

T. Avoiding peers with bad breath. 

7. Preventive behavior about oral cancer (OHBC, total score: 6): 

U. Not consuming betel-nuts. 

V. Not consuming tobacco. 
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W. Not buying betel nut products. 

X. Not sharing betel nut products with friends. 

Y. Avoiding peers using betel nuts. 

Z. Persuading peers to avoid betel nuts. 

The data obtained from clinical oral examination were sorted out to produce the 

following seven clinical indicators:  

1. The number of decayed teeth due to dental caries (DT: 0-28). 

2. The number of missing teeth due to dental caries (MT: 0-28). 

3. The number of filled teeth due to dental caries (FT: 0-28). 

4. The number of sextants of oral cavity having plaque without bleeding on 

probing (PLQ: 0-12). 

5. The number of sextants of oral cavity having plaque with bleeding on probing 

(BOP: 0-12). 

6. The number of sextants of oral cavity having dental calculus (CAL: 0-12). 

7. The number of the positive cases of oral submucous fibrosis (OSMF).  

The second stage of data organization involved merging of question domains as well as 

clinical indicators to produce five additive (composite) indices. These indices with the 

constituent domains/ clinical indicators are as follows:  

1. Oral health knowledge (OHK-Composite, total score: 12): K-Dent, K-Caries, 

K-Gingivitis and K-Cancer. 

2. Oral health behavior (OHB-Composite, total score: 12): OHBG and OHBC. 

3. Caries experience (DMFT, total score: 28): DT, MT and FT. 
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4. Oral hygiene status (OHS-Composite, total score: 12), the number of sextants of 

oral cavity free of dental plaque (with or without bleeding on probing) and 

calculus: the sum of PLQ, BOP and CAL scores subtracted from 12. 

5. Finally OHK, OHB and OHS indices were combined to construct a KBS-

Composite (Oral health knowledge, behavior and oral hygiene status, total 

score: 36) index. 

3.1.16.2 Data Analyses 

The data were analyzed using the SPSS 16 program. The intra- and inter-group 

differences were assessed using Generalized Estimating Equations (GEE) (Liang & 

Zeger 1986) to account for the clustering effect (Annex 19). Before creating a model 

for GEE analysis, the Kolmogorov-Smirnov and analysis of variance (ANOVA) tests 

were applied to determine the normality of data and the linearity of relationship 

between the dependent and independent variables respectively. The test results 

indicated that the data were skewed and the relationships were non-linear. Therefore, 

logit link function with exchangeable correlation matrix was used for question-wise 

(binary data) analysis while for both domain-wise and composite index-wise 

(continuous data) analysis log link function with exchangeable correlation matrix was 

utilized. 

In the GEE model, the schools were used as clusters in „subject variables‟ option and 

identification number of the study subjects in „with-in subject variables‟ option. The 

mean scores and 95% confidence intervals of all questions, domains and composite 

indices were adjusted for gender and type of schools using the two as independent 

variables (predictors) in the model along with the „OHE strategy‟. The different 

evaluation scores were also adjusted for baseline differences between study groups 
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using baseline values as covariates in the model. For each dependent variable the fit of 

the model was checked by dropping the predictor variables one by one and a model 

with the lowest value of Quasi Likelihood under Independence Model Criterion (QICC) 

was selected (Cui & Qian 2007).  

Pearson‟s Chi-square test was used to find out differences among the study groups with 

regard to the number of subjects, gender and type of school at baseline. The minimum 

level of statistical significance for comparing the study groups was set at p<0.05. 

However, this chosen α-level for statistical significance was adjusted for multiple 

comparisons by applying Bonferroni correction in GEE model. The regression 

coefficients (effect sizes) obtained from GEE analysis were exponentiated to make 

them more meaningful (Ballinger 2004). The percent change from baseline to 

evaluation IV in the adjusted mean scores of different indices was also calculated as 

this has been one of the commonly used measures in studies previously reported in the 

dental literature (Craft et al 1984, Redmond et al 1999, Brown 1994, Kay & Locker 

1998). 

3.1.16.3 Independent variables 

„Strategy‟, „gender‟ and „type of school‟ were used as independent variables in the GEE 

model for analysis. 

3.1.16.4 Dependent variables 

All variables (questions, domains and composite indices) listed in section 3.1.16.1 were 

entered as the dependent variables in the GEE model. 
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3.1.16.5 Outcomes measures 

The primary outcome measures assessed through the oral examination of the study 

subjects included:  

 Incidence and severity of dental caries measured through DMFT (Decayed, 

Missing and Filled Teeth) index which indicated the number of teeth affected by 

dental caries in an individual‟s mouth.  

 Change in the prevalence and incidence of oral submucous fibrosis (OSMF).  

 Improvement in oral hygiene status (OHS-Composite) measured through an 

increase in the number of sextants of oral cavity (total 12: 6 buccal/ labial and 6 

lingual/ palatal) free of dental plaque, bleeding on probing and calculus. The 

total OHS-Composite score for an individual ranged from 0 to 12. 

The secondary outcome measures included: 

 Knowledge about oral health (OHK-Composite) measured on a scale with 

scores ranging from 0 to 12.   

 Attitudes towards maintenance of oral hygiene having a range of scores from 0 

to 2. 

 Preventive oral health behavior (OHB-Composite) about gingivitis and OSMF/ 

oral cancer measured on a scale having scores ranging from 0 to 12. 

3.2 The role of Repetition and Reinforcement in school-based Oral 

Health Education 

This part of the study was carried out to assess the role of repetition and reinforcement 

in school-based oral health education. It started, as a part of the cluster randomized trial 

(section 3.1), after baseline data collection with a single oral health education session 

imparted to adolescents in the three educator-led groups: dentist-led, teacher-led and 
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peer-led. These groups were evaluated immediately after the single educational input 

(evaluation I). The groups were reevaluated (evaluation II) six months after evaluation I 

to determine the carry over effect of one-time oral health education. The participants of 

the three groups were then exposed to repeated and reinforced oral health education 

messages on a monthly basis for six months. This was followed by a period of one year 

during which no oral health education activity was undertaken. However, the three 

educator-led groups were subjected to evaluations at 6-month (evaluation III) and 12-

month (evaluation IV) intervals to assess the sustainability of the effect of repeated and 

reinforced OHE.  

The format of OHE interventions and the methods of data collection remained the same 

for this part of the study as were mentioned in section 3.1.10 and 3.1.14 respectively.  

The data were analyzed using Generalized Estimating Equations (GEE) to adjust the 

mean scores for gender, type of school, clustering effect as well as for OHE strategy to 

produce cumulative mean scores for all subjects (n=935) in the three educator-led 

groups (section 3.1.16.2). This was done to observe the effect of repetition and 

reinforcement on the study parameters irrespective of the OHE strategy.  The data 

analyses also included with-in comparison of the individual mean scores (adjusted for 

gender, type of school and clustering effect) of every educator-led strategy. The 

cumulative as well as the individual mean scores at evaluation I were compared with 

the baseline scores to assess the immediate impact of one-time OHE. Then the 

evaluation I scores were compared with those at evaluation II to examine the carry over 

effect of one-time OHE for six months. The comparisons between evaluation II and 

evaluation III scores and that between evaluation III and evaluation IV scores were 
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performed to determine the sustainability of the effect of repeated and reinforced OHE 

over the period of six and twelve months respectively. 

3.3 The validity of the simplified oral examination performed by 

teachers and peer leaders 

This section describes the methodology employed to determine the validity of a 

simplified oral examination (using a wooden tongue blade and a tooth pick) performed 

by trained teachers and peer leaders against the simplified examination undertaken by a 

dentist. 

3.3.1 Study design  

The study formed a part of the preventive oral health care project and was conducted on 

the same groups of adolescents who participated in the teacher-led and peer-led 

strategies of oral health education. It followed a longitudinal design and involved three 

examinations (Exams I, II and III) which coincided with the clinical oral examinations 

undertaken at baseline, evaluation II and evaluation III of the cluster randomized trial 

(section 3.1.14.5). There was an interval of about six months between first and second 

examinations followed by a period of about one year before the third examination. 

3.3.2 Study subjects 

The study involved 632 children who remained part of the project from the beginning 

till the end. None of the participating children met the exclusion criteria adopted for the 

study. The criteria included presence of toothache, difficulty opening mouth, fixed 

orthodontic appliances or some serious systemic disease.  

The ethical approval for the study and the consent of parents of participating children 

was sought along with the approval and parental consent for the OHE part of the 
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preventive oral health project (section 3.1.8). The parents of all children participating in 

the study gave a positive informed consent. The children were given a detailed report 

about their dental status to take home at the end of each examination with the option of 

seeking dental care at the two dental colleges‟ hospitals at subsidized rates (section 

3.1.14.12). 

3.3.3 Examining teachers, peer leaders and the dentist 

The teachers-in-charge of the selected sections of class six and the peer leaders chosen 

for the OHE part of the preventive oral health project acted as oral examiners (section 

3.1.11.1).  The dentist who undertook mirror-probe examination of the project 

participants throughout was used as the bench mark examiner (section 3.1.14.5). 

3.3.4 Examination Procedure 

The study subjects were examined under natural light firstly by teacher/ peer leader of 

the respective section of class six and then by the dentist, both using a wooden tongue 

blade and a toothpick for examination. 

The examiners‟ and subjects‟ position as well the examining conditions were 

standardized. The subjects were seated in a plastic chair (with a slightly inclined back 

having a rounded upper edge) facing a window. The examiner seated on the right side 

of the subjects on an examination stool with adjustable height. The back of the 

examinee‟s head was made to rest against the rounded upper edge of the back rest of 

the chair with an extended neck and the face facing upwards. This was done to facilitate 

the examination of teeth in the upper jaw. For examination of lower teeth, the subjects 

were seated in a normal position with the lower jaw almost parallel to the ground. 

Wooden tongue blade was used to retract cheeks, lips and tongue to clear the field of 

vision. Toothpick was used to remove any food debris from tooth surfaces masking a 
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carious lesion and to confirm the presence of plaque and the layer of calculus (lying 

along the gingival margin). Wooden tongue blades and toothpicks were used as 

disposables. 

The examination for dental caries involved examination of all teeth but for the 

assessment of oral hygiene status twelve index teeth (two central incisors and the two 

most posterior teeth on the right and left sides of the upper and lower dental arches) 

were examined. The examination of teeth, tooth surfaces and sextants of oral cavity 

was performed in the same sequential order as was followed during mirror- probe 

examination (3.1.14.7).  

In both dentist and teacher/ peer leader examinations, an attempt was made to detect 

plaque and calculus visually. If visible, their presence was confirmed by scratching the 

tooth surface with a tooth pick in a mesio-distal direction keeping its tip in contact with 

the gingival margin. The findings were recorded on a specially designed form (Annexes 

17 & 20) for dentist and teacher peer-leader examination respectively. In dentist 

examination the findings were recorded by a recorder but the teachers and peer leaders 

recorded the findings themselves. The oral hygiene codes for labial/ buccal and lingual/ 

palatal surfaces were recorded in separate set of boxes. The recorder and examiners 

were instructed not to leave any box blank. 

Children were asked questions about their betel-nut chewing habit and were examined 

for any signs of OSMF in the same way as was done in the mirror-probe examination 

(section 3.1.14.6).  

3.3.5 Codes and diagnostic criteria 

In dentist as well as in teacher/ peer leader examination the criterion for labeling a tooth 

as decayed (carious) was the presence of a cavity (on any surface of the tooth) that was 
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visible to the naked eye and could be entered with a tooth pick. The presence of 

discoloration on the marginal ridge and the adjoining area was assumed to indicate a 

proximal carious lesion underneath. A tooth with a filling and no cavity (either on the 

surface having the filling or any other tooth surface) was recorded as filled. A filled 

tooth with a cavity on the surface having the filling or any other surface was labeled as 

decayed. A tooth with no obvious cavity or filling was labeled as sound. If any part of 

an erupting tooth was visible in the mouth, the tooth was regarded as being present and 

un-erupted surfaces sound. In order to ascertain whether a permanent tooth was missing 

due to caries or any other reason, the history of pain in that particular tooth and its 

subsequent extraction was taken from the child. The missing deciduous teeth were not 

considered as missing due to caries in both teacher/ peer leader and dentist 

examination. Instead the permanent successors were counted as un-erupted and 

included in the category of „missing due to reasons other than caries‟. If the examiner 

was not able to make a judgment about the status of a tooth, it was coded as „not 

recorded‟.  

During the simplified examination the examiners were not required to differentiate 

between a permanent and a deciduous tooth as well as between a permanent and 

temporary filling. 

A dichotomous scale with „present‟ and „absent‟ categories was used for plaque, 

bleeding on probing and calculus. Dental plaque and calculus were recorded by 

teachers, peer leaders and the dentist as present if visible to the naked eye as well as 

detected by tooth pick. A note of bleeding was taken only during dentist examination 

on slightly touching the gingival margin with tooth pick if it was associated with 

accumulation of visible plaque along the gingival margin. The codes which were 
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entered in the dentist recording form included: 0 = no plaque, 1 = plaque without 

gingival bleeding, 2 = plaque with gingival bleeding and 3 = calculus (Annex 17). The 

codes entered in the teacher/ peer leader form were: 0 = no plaque, 1 = plaque and 2 = 

calculus (Annex 20). The worst score for any of the two index teeth in each sextant was 

recorded. 

In suspected cases of OSMF, the mouth opening (the distance between the incisal edges 

of the upper and lower incisors) less than the width of the two fingers was considered 

„limited mouth opening‟.  

The time taken per examination by all examiners was in the range of 3-4 minutes. All 

examinations were performed before lunch break. 

3.3.6 Training and calibration of the dentist 

The dentist was trained and calibrated for wooden tongue blade-toothpick examination 

during the training and calibration exercise for mirror-probe examination (section 

3.1.14.10) by the author for dental caries and for plaque, gingival bleeding and calculus 

by the periodontist. The recorder was trained along with the examiner.  

The wooden tongue blade-toothpick examination preceded the mirror-probe 

examination during different rounds of the training and calibration exercise by about 

one hour. The sequence of children was continuously changed at random during the 

two types of examination.  

3.3.7 Training of teachers/ peer leaders 

The teachers and peer leaders were trained together by the author during the training 

sessions 3 and 5 (Annex 7). The training involved lectures, slide show, discussion and 

demonstration during session 3 and a practical exercise in session 5. In session 3 the 
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procedure, codes and criteria for examination were discussed. The author also gave 

demonstration on ten selected children having carious teeth, plaque, bleeding on 

probing and calculus. The practical exercise in session 5 included examination of 20 

class six children having non-carious teeth, teeth with stained pits and fissures, enamel 

caries and caries into dentine as well as plaque and calculus. Some of them also had 

extrinsic stains (associated with the use of tobacco and/ or betel-nut containing 

products) on their teeth.  The teachers and peer leaders undertook examination of these 

children in groups of four each (two teachers and two peers) under the direct 

supervision of the author and recorded the findings. They discussed with the author the 

findings about which they were not clear. However, teachers and peer leaders were not 

calibrated.  

The teachers and peer leaders were given a booster training session a week before 

Exam III but not before Exam II.  

3.3.8 Data analyses  

The intra- and inter-examiner reliability values for dentist examination were calculated 

using Kappa test. The intra examiner reliability values for caries, plaque without 

gingival bleeding; plaque with gingival bleeding and calculus were 0.87, 0.82, 0.93 and 

0.90 while the inter-examiner reliability values for the four clinical parameters were 

0.86, 0.86, 0.90 and 0.88 respectively. The recorder was found 100% reliable in 

recording the findings on the dentist form at the end of the calibration exercise. 

The codes 1 (plaque without gingival bleeding) and 2 (plaque with gingival bleeding) 

in dentist examination were combined together to produce a single code 1 (equivalent 

to code 1 in teacher/ peer leader examination) for plaque (Annexes 17 & 20). The code 

3 in dentist examination was considered equivalent to code 2 in teacher/ peer leader 
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examination. The analysis for dental caries only took into account teeth which were 

decayed, missing and filled due to caries. 

The inter-examiner reliability of every teacher and peer leader was determined at the 

three examinations using the dentist as the benchmark examiner and applying Kappa 

statistics. A Kappa value of 0.8 for all these individual comparisons at baseline was the 

minimum requirement for comparing teachers and peers with the dentist as two groups 

of examiners during further analysis. The validity measures of teacher- and peer-

examination including sensitivity, specificity, positive predictive value, negative 

predictive value, false positive rate and false negative rate were then estimated for 

Exams I, II and III using the dentist examination as the standard. Pearson‟s Chi-square 

and Student‟s-t tests were used to find out differences among the study groups 

regarding the proportion of children, the mean number of teeth with caries experience 

and the mean number of sextants with plaque, bleeding on probing and calculus. The 

level of statistical significance set for these differences was p<0.05. The data analysis 

was performed using SPSS 16 program.  
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3.4 Overview of the Research Methodology 

A cluster randomized controlled trial following a parallel design of about two years 

duration (from 1
st
 January 2004 to 28

th
 February 2006) was conducted in forty public 

and private secondary schools in two selected towns of the cosmopolitan city of 

Karachi, Pakistan. 

The trial involved five groups of children (n = 1517), both boys and girls, studying in 

class six and aged 10-11 years in the beginning of the trial. Three of the study groups 

(educator-led groups) were imparted oral health education (OHE) by dentist, teachers 

or peer leaders. The fourth group was a self-learning group while the fifth one that did 

not receive any form of OHE, served as a control group. The three educator-led groups 

were subjected to four evaluations during two years‟ time while the self-learning and 

control groups were surveyed at baseline and at the end of two years.  

Ten boys‟ and ten girls‟ schools each were randomly selected from the respective lists 

of public and private schools fulfilling the eligibility criteria. It was followed by a 

random allocation of two boys‟ and two girls‟ public as well as private schools to each 

of the five study groups. In each school a section of class six was randomly chosen for 

the study.  

The intervention in the three educator-led groups i.e. dentist-led, teacher-led and peer-

led involved a single oral health education (OHE) input after baseline data collection in 

January 2004, no education for six months, monthly reinforcement of OHE messages 

from September 2004 to February 2005 and no further education till February 2006. 

The three groups were evaluated in February 2004 (evaluation I), August 2004 

(evaluation II), August 2005 (evaluation III) and February 2006 (evaluation IV). 
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The pupils in the self-learning group were asked to learn from an OHE booklet 

provided to them in the beginning of the trial while the control group did not receive 

any form of OHE over the period of the trial. These two groups were surveyed at 

baseline and evaluation IV with the other study groups.  The data for outcome measures 

of the trial at baseline and all evaluations were collected through a self-administered 

questionnaire, a structured interview and a clinical oral examination of the study 

participants. 

The comparative effectiveness of dentist-led, teacher-led, peer-led, self-learning and 

no-education (control) strategies of OHE was assessed utilizing data of the five study 

groups obtained at baseline and final evaluation. The data of dentist-led, teacher-led 

and peer-led groups at baseline and four subsequent evaluations were utilized to 

determine the role of repetition and reinforcement in oral health education.  

The validity of teachers and peer leaders as oral examiners was measured by 

incorporating a simplified oral examination (performed by using a wooden tongue 

depressor and tooth pick) each at baseline, evaluation II and evaluation III with an 

interval of about six months between first and second examinations followed by a 

period of about one year before the third examination. The simplified examination 

undertaken by the dentist at baseline, evaluation II and evaluation III was used as the 

bench mark. 

The data were analyzed using Generalized Estimating Equations (GEE) in SPSS 16 

program to account for clustering effect and confounding variables.  

The primary outcome measures included the severity of dental caries measured through 

DMFT index, incidence of oral submucous fibrosis (OSMF) cases and improvement in 

oral hygiene status (OHS) reflected by an increase in the number of sextants of oral 
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cavity free of dental plaque, bleeding on probing and calculus. While the oral health 

knowledge and preventive oral health behaviors were treated as the secondary outcome 

measures. 
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4. Results 

This chapter comprises of the results of the study presented in five sections. The first 

section describes the distribution of the study subjects according to the OHE strategy, 

sex and type of school along with the loss of subjects over the period of the trial.  

The second section deals with the descriptive data and the comparability of the study 

groups with regard to oral health knowledge, attitudes, behavior and oral health status 

at baseline. 

In the third section the results of comparison of the five study groups at final evaluation 

in relation to oral health knowledge, attitudes, behavior and oral health status are 

presented.  

The fourth section presents the results of the study pertaining to the role of repetition 

and reinforcement in school-based oral health education.  

The fifth section describes the validity of a simplified oral examination performed by 

teachers and peer leaders using dentist examination as a bench mark. 

4.1 The study sample 

4.1.1 The study subjects 

The study started with 1657 adolescents studying in 40 randomly chosen sections of 

class six of forty schools. 121 children left their respective schools before the 

completion of the study while 19 children missed one or more evaluations. Therefore, 

data of 1517 children who continued with the study till the final evaluation were 
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analyzed. Table 1 shows the distribution of the study subjects according to OHE 

strategy, gender and type of school.  

4.1.2 The study groups 

The clusters comprising of 40 selected schools were randomly assigned to five study 

groups: Dentist-led (DL), Teacher-led (TL), Peer-led (PL), Self-learning (SL) and 

Control groups (CL). 

The mean age of the study subjects (taken from the last birth day) was 10.4 years 

(range: 10-11 years) in the beginning of the study. 

Table 1: Distribution of the study subjects according to gender and schools 

Chi-Square and independent sample t-test were used to detect the differences amongst 

the study groups with regard to the number of adolescents, gender, type of school, oral 

health knowledge, attitudes, behavior, caries experience, plaque, bleeding on probing 

and calculus at baseline. A significantly higher percentage of female students had 

favorable oral health behavior (P<0.01) and a lower plaque level (P<0.05) as compared 

to their male counterparts. Also the level of dental plaque was significantly lower in 

private school pupils than the public school students (P<0.05).  

School Gender OHE Strategy n(%) 

DL TL PL SL CL Total 

Public Male 81 (52.6) 69 (44.8) 81 (47.6) 81 (54.4) 81 (50.6) 393 (49.9) 

 Female 73 (47.4) 85 (55.2) 89 (42.4) 68 (45.6) 79 (49.4) 394 (50.1) 

  Total 154 (50.8) 154 (50.2) 170 (52.3) 149 (51.0) 160 (55.2) 787 (51.9) 

Private Male 70 (47.0) 76 (49.7) 72 (46.5) 74 (51.7) 60 (46.2) 352 (48.2) 

 Female 79 (53.0) 77 (50.3) 83 (53.5) 69 (48.3) 70 (53.8) 378 (51.8) 

  Total 149 (49.2) 153 (49.8) 155 (47.7) 143 (49.0) 130 (44.8) 730 (48.1) 

 Grand 

total 

303 (20.0) 307 (20.2) 325 (21.4) 292 (19.2) 290 (19.1) 1517 

(100.0) 

  LTF 30 (9.0) 26 (7.8) 16 (4.7) 34 (10.4) 34 (10.5) 140 (8.5) 

OHE: Oral health education 

DL: Dentist-led, TL: Teacher-led, PL: Peer-led, SL: Self-learning strategies of OHE, CL: Control group 
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4.1.3 Loss of subjects 

Table 1 also shows that the loss of the study subjects occurring over the period of the 

study was about 8.5%; the lowest for the peer-led strategy (4.7%) and the highest for 

the control group (10.5%). 

The baseline data of adolescents who dropped out and of those who continued with the 

study were subjected to Chi-square and independent sample t-tests. No statistically 

significant differences were found between the two groups of subjects at baseline with 

regard to gender, type of school, oral health knowledge, attitudes, behaviors and oral 

health status. 

4.2 Descriptive data and the comparability of the study groups at 

baseline  

The results presented in this section include a brief description of the baseline data 

followed by a description of statistically significant group differences at baseline with 

regard to oral health knowledge, attitudes, behaviors and oral health status. The group 

comparisons have been made at the level of individual questions, clinical indicators, 

domains and composite indices (section 3.1.16.1). 

The number and percentage of the study participants in different groups giving correct 

answers to individual questions about oral health knowledge, attitudes and behavior are 

given in Annexes 21, 22 and 23. Similarly the number and percentage of adolescents 

having dental caries, dental plaque, gingival bleeding and calculus are presented in 

Annex 24. Since the group comparisons have been performed on the basis of the 

adjusted mean scores of the study groups using Generalized Estimating Equations 

(GEE), these scores for various questions, clinical indicators, domains and composite 
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indices are presented in Annexes 25, 26 and 27. As the question-wise adjusted mean 

scores nearly reflect the percentage of adolescents giving correct answers to individual 

questions, the terms like mean score, percentage and proportion have been used 

interchangeably.  

4.2.1 Oral Health Knowledge   

Twelve questions about oral health knowledge were organized into four domains: 

knowledge about human dentition (K-Dent), knowledge about dental caries (K-Caries), 

knowledge about gingivitis (K-Gingivitis) and knowledge about oral cancer (K-

Cancer). Each correctly answered question was given a score of one. The scores of the 

study subjects for various questions in a domain were added to produce the overall 

score for that domain. The scores of the four knowledge domains were combined to 

form oral health knowledge index (OHK-Composite) having a total score of twelve 

(section 3.1.16.1). 

The clustering effect (ICC ≥ 0.05) was evident in case of seven OHK questions at 

baseline; it was substantially high for K-Dent domain score and formed a borderline 

case for OHK-Composite index (Table 2). 

4.2.1.1 Knowledge about human dentition (K-Dent)  

A significant proportion of adolescents in all study groups (64-76%) possessed the 

correct knowledge about the total number of permanent teeth (thirty two) while the 

percentage of the study subjects knowing about the number of milk teeth (twenty) was 

10-25% at baseline. The correct age of eruption of first permanent molar tooth (six 

years) was known to 27-41% of these adolescents (Table 2).  
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Table 2: Baseline Oral Health Knowledge: Adjusted mean scores  

Question ICC 
Dentist-led 

(n=303) 

Teacher-led 

(n=307) 

Peer-led 

(n=325) 

Self-learning 

(n=292) 

Control 

(n=290) 

Knowledge about dentition (K-Dent) 

Number of milk 

teeth
1
 

0.15 
0.19 

(0.11-0.27) 

0.25 

(0.16-0.34) 

0.17 

(0.09-0.24) 

0.12 

(0.06-0.19) 

0.10 

(0.04-0.16) 

Number of 

permanent teeth 
0.06 

0.64 

(0.56-0.73) 

0.73 

(0.66-0.81) 

0.69 

(0.61-0.78) 

0.65 

(0.56-0.74) 

0.76 

(0.68-0.84) 

Age of eruption of 

1st molar 
0.06 

0.41 

(0.32-0.50) 

0.36 

(0.27-0.44) 

0.37 

(0.28-0.45) 

0.39 

(0.30-0.48) 

0.27 

(0.19-0.35) 

K-Dent 

(score: 3) 
0.09 

1.25 

(1.08-1.43) 

1.35 

(1.17-1.52) 

1.23 

(1.05-1.40) 

1.15 

(0.98-1.33) 

1.12 

(0.95-1.30) 

Knowledge about dental caries (K-Caries) 

Essential content of 

tooth paste
2
 

0.16 
0.35 

(0.26-0.44) 

0.45 

(0.36-0.54) 

0.33 

(0.25-0.42) 

0.45 

(0.36-0.54) 

0.54 

(0.45-0.63) 

Most important 

sign of dental 

caries
3
 

0.07 
0.07 

(0.03-0.10) 

0.11 

(0.07-0.15) 

0.15 

(0.10-0.19) 

0.11 

(0.07-0.15) 

0.06 

(0.03-0.09) 

Eatables harmful to 

teeth 
0.01 

0.00 

(0.00-0.01) 

0.01 

(0.00-0.02) 

0.00 

(0.00-0.01) 

0.01 

(0.00-0.02) 

0.00 

(0.00-0.01) 

Measures to 

prevent caries 
-0.01 

0.00 

(0.00-0.01) 

0.00 

(0.00-0.01) 

0.00 

(0.00-0.01) 

0.00 

(0.00-0.01) 

0.01 

(0.00-0.02) 

K-Caries (score:4) 0.05 
0.42 

(0.32-0.52) 

0.57 

(0.47-0.67) 

0.49 

(0.40-0.59) 

0.58 

(0.48-0.68) 

0.61 

(0.51-0.71) 

Knowledge about gingivitis (K-Gingivitis) 

Cause of gum 

disease 
0.06 

0.34 

(0.28-0.40) 

0.28 

(0.22-0.34) 

0.27 

(0.21-0.32) 

0.20 

(0.15-0.25) 

0.28 

(0.22-0.34) 

First sign of gum 

disease 
0.02 

0.08 

(0.05-0.11) 

0.09 

(0.06-0.12) 

0.13 

(0.09-0.16) 

0.11 

(0.07-0.14) 

0.07 

(0.04-0.10) 

K-Gingivitis 

(score:2) 
0.01 

0.42 

(0.36-0.48) 

0.37 

(0.31-0.43) 

0.39 

(0.33-0.45) 

0.31 

(0.25-0.37) 

0.35 

(0.29-0.41) 

Knowledge about oral cancer (K-Cancer) 

Tobacco-containing 

things 
0.03 

0.08 

(0.05-0.12) 

0.14 

(0.10-0.18) 

0.10 

(0.07-0.14) 

0.10 

(0.06-0.13) 

0.07 

(0.04-0.11) 

Hazards of betel-

nuts 
0.00 

0.01 

(0.00-0.03) 

0.02 

(0.00-0.03) 

0.03 

(0.01-0.04) 

0.02 

(0.00-0.04) 

0.01 

(0.00-0.02) 

Hazards of 

tobacco
4
 

0.10 
0.10 

(0.07-0.14) 

0.13 

(0.09-0.17) 

0.10 

(0.06-0.13) 

0.21 

(0.16-0.26) 

0.13 

(0.08-0.17) 

 K-Cancer (score: 

3) 
0.02 

0.21 

(0.15-0.26) 

0.29 

(0.24-0.35) 

0.24 

(0.19-0.29) 

0.33 

(0.28-0.39) 

0.22 

(0.16-0.27) 

Oral Health Knowledge (OHK-Composite) 

OHK-Composite 

Index (score: 12) 
0.054 

2.29 

(2.05-2.54) 

2.59 

(2.34-2.83) 

2.36 

(2.12-2.60) 

2.40 

(2.15-2.64) 

2.31 

(2.07-2.56) 
ICC: Intra-class correlation coefficient 
1TL>CL; 2CL>DL, PL; 3PL>DL, CL; 4SL>DL, PL at p<0.05 (>: Statistically better than) 

All values adjusted for gender, type of school and clustering effect using GEE 
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It can be observed in Table 2 that the TL group had a significantly higher percentage of 

adolescents at baseline who had the correct knowledge about the total number of milk 

teeth in human mouth than the CL group (p<0.05).  

4.2.1.2 Knowledge about dental caries (K-Caries) 

About 33-54% of the study participants were aware of the essential constituent of a 

tooth paste/ miswak (fluoride) in the beginning of the study (Table 2). The study groups 

had 6-15% of adolescents who could recognize the most important sign of dental caries 

(a hole in the affected tooth). The baseline knowledge of study participants about the 

cariogenic food items (biscuits and crispy chips) and caries preventive measures 

(minimizing sugar intake and using fluoride twice daily) was negligibly low (0-1%).  

As depicted in Table 2,  the CL group had a statistically greater proportion of 

adolescents at baseline who possessed the correct knowledge about fluoride as an 

essential constituent of a tooth paste or miswak (chewing stick) as compared to the DL 

and PL groups (p<0.05).  A statistically higher number of participants in the PL group 

had the correct knowledge related to the most important sign of dental caries (tooth 

decay) as compared to the proportion of subjects in the DL (p=0.43) and CL groups 

(p<0.05).  

4.2.1.3  Knowledge about gingivitis (K-Gingivitis) 

The proportion of children correctly identifying the cause (dental plaque) and first sign 

of gingivitis (bleeding gums) was 20-34% and 7-13% respectively (Table 2).  

4.2.1.4  Knowledge about oral cancer (K-Cancer) 

About 7-14% of children participating in the study were able to identify tobacco-

containing products (Gutka and Mainpuri) while 10-21% were aware of the ill-effects 

of these products (cancer and periodontitis) at baseline. Only 1-3% of the study subjects 
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in different groups knew about the health hazards of betel nut-containing products 

(limited mouth opening and oral cancer) at the start of the study (Table 2).  

As is evident from Table 2, a statistically higher percentage of adolescents in the SL 

group at baseline knew about the health hazards of tobacco-containing products (TCPs) 

than their counterparts in the DL and PL groups (p<0.05).  

4.2.1.5  Domain-wise and OHK-Composite Index Scores 

 Table 2 shows that the baseline scores of the five study groups in all four knowledge 

domains had statistically insignificant differences.  The SL group, however, had a 

significantly higher baseline K-Cancer score than the corresponding scores of the DL 

and CL groups (p<0.05). The OHK-Composite scores of the study groups were 

insignificantly different at baseline. 

4.2.2 Attitudes towards Oral Hygiene Maintenance  

A great majority of adolescents (95-100%) in all five study groups held favorable 

attitudes towards maintenance of oral hygiene with statistically insignificant differences 

in relation to these attitudes at baseline (Table 3).  
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Table 3: Baseline Attitudes towards Oral Hygiene Maintenance  

Questions 

 

ICC 
Dentist-led 

(n=303) 

Teacher-

led 

(n=307) 

Peer-led 

(n=325) 

Self-

learning 

(n=292) 

Control 

(n=290) 

Adjusted Mean Scores at Baseline  

Tooth cleaning 

as a part of 

general 

cleanliness  

 

 

0.002 

0.99 

(0.95-1.00) 

1.00 

(0.96-1.01) 

0.99 

(0.95-1.00) 

0.98 

(0.94-0.99) 

 0.98 

(0.95-0.99) 

Readiness for 

cleaning teeth 

while feeling 

sleepy  

 

 

0.009 

0.96 

(0.93-0.98) 

0.97 

(0.95-0.99) 

0.95 

(0.93-0.98) 

0.97 

(0.97-1.00) 

0.97 

(0.96-1.00) 

Attitudes 

(score: 2) 

 

0.004 

1.93 

(1.89-1.95) 

1.95 

(1.91-1.98) 

1.88 

(1.85-1.91) 

1.93 

(1.89-1.96) 

1.93 

(1.90-1.96) 

Adjusted Mean Scores at Final Evaluation  

Tooth cleaning 

as a part of 

general 

cleanliness 

 

0.043 

1.00 

(0.95-1.01) 

1.00 

(0.98-1.01) 

1.00 

(0.96-1.01) 

0.98 

(0.95-1.00) 

0.98 

(0.96-1.00) 

Readiness for 

cleaning teeth 

while feeling 

sleepy 

 

0.028 

0.99 

(0.97-1.01) 

0.98 

(0.97-1.00) 

0.99 

(0.97-1.01) 

0.97 

(0.95-1.00) 

0.97 

(0.96-1.00) 

Attitudes 

(score: 2) 

 

0.007 
1.95 

(1.92-1.97) 

1.97 

(1.95-1.99) 

1.95 

(1.93-1.98) 

1.95 

(1.94-1.99) 

1.95 

(1.93-1.98) 

Percentage Change in Adjusted Mean Scores
*
  

Tooth cleaning 

as a part of 

general 

cleanliness 

 

1 0 1 0 0 

Readiness for 

cleaning teeth 

while feeling 

sleepy 

 

3 1 4 0 0 

 

Effect Sizes
**

 of Different OHE Strategies at Final Evaluation 
Tooth cleaning as 

a part of general 

cleanliness 

 1.02 

(0.98-1.06) 

1.03 

(0.99-1.07) 

1.01 

(0.98-1.04) 

1.00 

(0.98-1.03) 
N/A 

Readiness for 

cleaning teeth 

while feeling 

sleepy 

 
0.99 

(0.97-1.01) 

1.00 

(0.97-1.02) 

0.99 

(0.97-1.01) 

1.01 

(0.99-1.03) 
N/A 

ICC: Intra-class correlation coefficient; N/A: Not applicable 
*The group differences were statistically non-significant for questions and cumulative scores at baseline and final 

evaluation; ** the control group was used as the reference group.  
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4.2.3 Oral Health Behavior (OHB) 

Twelve questions about oral health behavior were categorized in two domains: oral 

health behavior towards prevention of gingivitis (OHB-Gingivitis) and that towards 

prevention of oral cancer (OHB-Cancer). A correctly answered question had a score of 

one. The individual scores of the two OHB domains were added together to generate 

oral health behavior index (OHB-Composite) with a scale having scores ranging from 0 

to 12 (section 3.1.16.1). 

High values of clustering effect (ICC ≥ 0.05) were detected at baseline in case of two 

OHB questions, one related to the method of tooth cleaning and the other about the 

tobacco-consuming behavior of adolescents (Table 4). 

Table 4 gives the mean scores of the study groups for various questions in OHB-

Gingivitis and OHB-Cancer domains, the mean scores of these domains as well as the 

OHB-Composite index score. All these scores were adjusted for gender, type of school 

and clustering effect. As question-wise mean scores are an approximate reflection of 

the percentage of adolescents with correct answers to various questions, hence the 

terms like means score, percentage and proportion have been used alternatively in the 

following sections. 

4.2.3.1 Oral behavior towards prevention of gingivitis (OHB-Gingivitis)  

As has been depicted in Table 4, about 47-55% of all the study subjects reported 

cleaning their teeth at least twice daily at baseline. 30-45% subjects were using tooth 

brush/ miswak and tooth paste to clean their teeth. About one fourth of the study 

participants were cautious about the presence of fluoride in the tooth paste/ miswak 

they were using.  
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Table 4: Baseline Oral Health Behavior: Adjusted mean scores 

 

Question ICC
*
 

Dentist-led 

(n=303) 

Teacher-led 

(n=307) 

Peer-led 

(n=325) 

Self-

learning 

(n=292) 

Control 

(n=290) 

Behavior towards prevention of gingivitis (OHB-Gingivitis) 

Tooth cleaning 

frequency 
0.01 

0.47 

(0.42-0.53) 

0.54 

(0.48-0.60) 

0.50 

(0.45-0.56) 

0.55 

(0.50-0.61) 

0.55 

(0.50-0.61) 

Tooth cleaning 

method
1
 

0.09 
0.34 

(0.28-0.39) 

0.45 

(0.36-0.51) 

0.43 

(0.37-0.48) 

0.30 

(0.25-0.36) 

0.35 

(0.29-0.41) 

Looking for fluoride 

in toothpaste/ miswak 
0.01 

0.24 

(0.17-0.31) 

0.30 

(0.22-0.37) 

0.26 

(0.19-0.33) 

0.21 

(0.15-0.28) 

0.25 

(0.18-0.32) 

Cleaning cervical 

areas of teeth 
0.02 

0.17 

(0.12-0.23) 

0.17 

(0.11-0.23) 

0.16 

(0.10-0.21) 

0.10 

(0.07-0.13) 

0.16 

(0.10-0.21) 

Thoroughness of 

tooth cleaning 
0.02 

0.11 

(0.07-0.16) 

0.13 

(0.08-0.18) 

0.13 

(0.08-0.17) 

0.17 

(0.11-0.22) 

0.10 

(0.05-0.14) 

Avoiding peers with 

bad breath 
0.01 

0.18 

(0.12-0.23) 

0.16 

(0.11-0.22) 

0.15 

(0.10-0.20) 

0.16 

(0.10-0.22) 

0.14 

(0.09-0.19) 

Cumulative OHB-

Gingivitis (score: 6) 
0.05 

1.56 

(1.37-1.74) 

1.75 

(1.57-1.94) 

1.62 

(1.44-1.80) 

1.53 

(1.34-1.72) 

1.55 

(1.37-1.74) 

Behavior towards prevention of oral cancer (OHB-Cancer) 

Not consuming betel-

nuts 
0.03 

0.13 

(0.08-0.17) 

0.13 

(0.08-0.18) 

0.10 

(0.06-0.15) 

0.13 

(0.07-0.18) 

0.09 

(0.05-0.13) 

Not consuming 

tobacco 
0.06 

0.96 

(0.93-0.99) 

0.93 

(0.90-0.96) 

0.97 

(0.94-1.00) 

0.99 

(0.96-1.01) 

0.98 

(0.95-1.01) 

Not buying betel nut 

products 
0.04 

0.15 

(0.10-0.19) 

0.15 

(0.11-0.19) 

0.13 

(0.09-0.17) 

0.14 

(0.08-0.19) 

0.09 

(0.05-0.12) 

Not sharing betel nut 

products 
0.01 

0.17 

(0.12-0.22) 

0.17 

(0.12-0.22) 

0.14 

(0.09-0.18) 

0.20 

(0.15-0.26) 

0.14 

(0.10-0.19) 

Avoiding peers using 

betel nuts 
0.01 

0.24 

(0.20-0.29) 

0.24 

(0.20-0.29) 

0.27 

(0.22-0.32) 

0.22 

(0.16-0.28) 

0.23 

(0.08-0.19) 

Persuading peers to 

avoid betel nuts 
0.01 

0.19 

(0.14-0.25) 

0.19 

(0.13-0.24) 

0.16 

(0.11-0.21) 

0.20 

(0.15-0.26) 

0.14 

(0.10-0.20) 

Cumulative OHB-

Cancer (score: 6) 
0.02 

1.84 

(1.62-2.05) 

1.83 

(1.62-2.05) 

1.78 

(1.57-2.00) 

2.01 

(1.79-2.23) 

1.70 

(1.48-1.92) 

OHB-Composite 

Index (score: 12) 
0.04 

3.39  

(3.30-3.69) 

3.59  

(3.29-3.89) 

3.42  

(3.12-3.71) 

3.54  

(3.24-3.85) 

3.26  

(2.95-3.57) 
*ICC: Intra-class correlation coefficient 
1TL, PL>SL at p<0.05 (>: Statistically better than); All values adjusted for gender, type of school and clustering 

effect using GEE. 
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The proportion of adolescents who correctly demonstrated thorough tooth cleaning and 

cleaning of cervical areas of teeth was about 10-17%. The study groups had 

approximately 14-18% of adolescents who tried to avoid peers with bad breath. 

It can be seen in Table 4 that the proportion of the study subjects in the TL and PL 

groups using recommended tooth cleaning aids (tooth brush/ miswak and toothpaste) 

was statistically higher than the percentage of adolescents using the same in the SL 

group at baseline (p<0.05).  

4.2.3.2  Oral health behavior towards prevention of oral cancer (OHB-Cancer) 

Only 9-15% of adolescents participating in the study did not report buying and 

consuming betel-nut products (BNPs) at baseline. The proportion of adolescents 

sharing these products with their peers was almost 80-86%. Nearly the same percentage 

of the study subjects did not attempt to persuade their peers to avoid or quit the use of 

these products at baseline. About one fourth of the study participants avoided the 

company of peers consuming BNPs (Table 4).  

4.2.3.3  Domain- and OHB-Composite Index Scores 

It can be observed in Table 4 that the study groups had non-significantly different 

OHB-Gingivitis, OHB-Cancer and OHB-Composite index scores at baseline. 

4.2.4 Oral Health Status 

The measures of oral health status in the present study included the prevalence and 

severity of dental caries, dental plaque, plaque-induced gingival bleeding and calculus. 

The last three measures taken together reflected the oral hygiene status of the study 

participants. The oral health status also included an estimation of the prevalence of oral 

submucous fibrosis in the study subjects. 
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4.2.4.1  Caries Experience 

The clinical data about the caries experience of the study participants were computed to 

find out the number and percentage of adolescents having teeth with untreated decay as 

well as teeth missing and filled due to dental caries. It was followed by an estimation of 

the number of teeth decayed (DT), missing (MT) and filled (FT) because of dental 

caries. The DT, MT and FT scores of the study subjects were then added together to 

calculate the total number of teeth affected by caries (DMFT). DT, MT and FT were 

treated as clinical indicators during further analysis while DMFT was considered a 

composite index (section 3.1.16.1). The data analysis involved a comparison of the 

means of the study group for various clinical indicators and their DMFT-Composite 

index scores using GEE. 

Annex 24 shows that the percentage of children with decayed teeth (untreated caries) in 

the five study groups at baseline ranged between 7.9-15.4 %. The total number of 

children having teeth missing due to dental caries was eight while only one adolescent 

had a filled tooth (not presented in tabular form). 

It can be observed in Table 5 that the mean number of teeth affected by untreated caries 

in the study groups ranged between 0.13 and 0.23 at baseline.  
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Table 5: Baseline Oral Health Status: Adjusted mean scores
*
 (CI) 

 

Clinical Indicators ICC
**

 
Dentist-led 

(n=303) 

Teacher-led 

(n=307) 

Peer-led 

(n=325) 

Self-

learning 

(n=292) 

Control 

(n=290) 

Caries Experience (DMFT) 

Decayed teeth (DT) 0.0004 
0.13 

(0.07-0.18) 

0.19 

(0.12-0.25) 

0.16 

(0.10-0.22) 

0.23 

(0.16-0.30) 

0.20  

(0.13-0.28) 

Missing teeth (MT) 0.0000 
0.003 

(0.00-0.01) 

0.003 

(0.00-0.01) 

0.006 

(0.00-0.01) 

0.000 

(0.00-0.00) 

0.014 

(0.00-0.03) 

Filled teeth (FT) 0.0000 
0.003 

(0.00-0.01) 

0.000 

(0.00-0.00) 

0.000 

(0.00-0.00) 

0.000 

(0.00-0.00) 

0.000 

(0.00-0.00) 

DMFT-Composite 

(score: 28) 
0.0005 

0.13 

(0.07-0.19) 

0.19 

(0.13-0.26) 

0.17 

(0.11-0.23) 

0.23 

(0.16-0.30) 

0.21 

(0.15-0.28) 

Oral Hygiene Status (OHS) 

Plaque (PLQ)
1
 0.0838 

5.02 

(4.55-5.48) 

5.48 

(5.02-5.94) 

5.23 

(4.78-5.68) 

3.44 

(2.98-3.90) 

4.91 

(4.44-5.38) 

Bleeding on Probing 

(BOP) 
0.0753 

2.25 

(1.82-2.68) 

2.23 

(1.80-2.65) 

2.34 

(1.91-2.76) 

2.18 

(1.74-2.61) 

2.30 

(1.86-2.73) 

Calculus (CAL)
2
 0.0169 

0.70 

(0.52-0.88) 

0.73 

(0.55-0.91) 

0.91 

(0.73-1.08) 

0.95 

(0.77-1.13) 

1.16 

(0.98-1.34) 

OHS-Composite 

(score: 12)
3
 

0.0924 

4.20 

(3.52-4.88) 

3.49 

(2.81-4.16) 

3.46 

(2.79-4.13) 

5.22 

(4.53-5.91) 

3.52 

(2.82-4.21) 
CI: 95% Confidence Interval; ICC: Intra-class correlation coefficient;  

Total number of teeth in case of DT, MT, FT and DMFT-Composite: 28 

Total number of sextants in case of PLQ, BOP, CAL and OHS-Composite: 12 (buccal/ labial: 6 & lingual/palatal: 6). 
1SL>DL, TL, PL, CL; 2DL, TL>CL; 3SL>DL, TL, PL, CL at p<0.05 (>: Statistically better, a lower value of DT, 

MT, FT, DMFT-Composite, PLQ, BOP, CAL at p<0.05 is statistically better than a higher value and vice versa for 

OHS-Composite); * All values adjusted for gender, type of school and clustering effect using GEE 

The mean number of teeth missing and filled because of dental caries was negligibly 

low (eight and one respectively) in the study subjects (not presented in tabular form). 

The study showed no statistically significant baseline differences among the five study 

groups in relation to the mean number of decayed teeth (DT) (Table 5). The DMFT-

Composite scores of the five study groups also had statistically non-significant baseline 

differences. A negligibly small number of teeth missing (MT) and filled (FT) because 

of dental caries at baseline precluded the possibility of a meaningful comparison 

amongst the groups with regard to these clinical indicators.  
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4.2.4.2  Oral Hygiene Status 

The oral hygiene status (OHS) had three components: dental plaque without gingival 

bleeding (PLQ), dental plaque with gingival bleeding (BOP) and dental calculus 

(CAL). The data analysis firstly involved an estimation of the number and percentage 

of adolescents with plaque, gingival bleeding and calculus, and then a determination of 

the mean number of sextants of oral cavity having these three clinical indicators of oral 

hygiene status. Ultimately the mean scores of these indicators were first combined and 

then subtracted from twelve to produce a composite index, OHS-Composite.  The 

OHS-Composite index had scores ranging from 0 to 12 that reflected the number of 

sextants of oral cavity free of plaque, bleeding on probing and calculus (section 

3.1.16.1). The study groups were compared based on the adjusted mean scores of the 

clinical indicators and OHS-Composite index. A group having a lower mean score of a 

clinical indicator or DMFT-Composite index at p<0.05 was considered statistically 

better than the group with a higher score. But a higher OHS-Composite score at p<0.05 

was taken up as statistically superior to a lower score. 

It can be noticed in Annex 24 that 86-90% of adolescents in the study groups had 

dental plaque with no bleeding while 61-66% had plaque-induced gingival bleeding at 

baseline. The proportion of children having dental calculus was 38-53%.  

The PLQ and BOP clinical indicators and the OHS-Composite index showed a 

substantial clustering effect (ICC>0.05) at baseline (Table 5). 

Table 5 shows that the range for the mean number of sextants of oral cavity in the study 

participants having plaque without bleeding, plaque with gingival bleeding and calculus 

was 3.44-5.48, 2.18-2.34 and 0.70-1.16 respectively.  
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As is evident from Table 5, the PLQ mean score of the SL group was statistically lower 

than those of the other four study groups at baseline (p<0.001). The PLQ scores of the 

other four groups were, however, not significantly different at P<0.05. The differences 

among the five study groups were statistically insignificant regarding the baseline BOP 

score. The DL and TL groups exhibited significantly lower baseline CAL scores than 

the respective score of the CL group (p<0.05). 

The baseline OHS-Composite scores of the educator-led groups were insignificantly 

different from one another as well as from that of the CL group. The SL strategy, 

however, showed a significantly higher (better) baseline OHS-Composite score than the 

DL, TL, PL and CL groups (p<0.05) (Table 5). 

4.2.4.3  Oral Submucous Fibrosis (OSMF) 

No case of oral submucous fibrosis (the study subject having at least two of the cardinal 

signs and symptoms of OSMF: blanching of mucosa, limited mouth opening and 

burning sensations; associated with  a history of betel nut chewing and presence of 

stains on tooth surfaces) was detected in the study groups at baseline. 

4.2.5 Oral Health Knowledge, Behavior and Oral Hygiene Status Index (KBS-

Composite) 

The mean scores of the OHK-Composite, OHB-Composite and OHS-Composite were 

added together to produce KBS-Composite index with a scale having scores ranging 

from 0 to 36.  

The KBS-Composite index scores of the study groups were insignificantly different at 

baseline except the scores of the SL and CL groups. The SL group had a statistically 

higher baseline KBS-Composite index score than that of the CL group (p<0.05) (Table 

6). 



146 
 

 

Table 6: Oral Health Knowledge, Behavior and Oral Hygiene Status (KBS- 

Composite) Index 

Dentist-led 

(n=303) 

Teacher-led 

(n=307) 

Peer-led 

(n=325) 

Self-learning 

(n=292) 

Control 

(n=290) 

Group 

differences 

Adjusted Mean Scores (CI) at Baseline
†
 (ICC: 0.09)  

9.85 

(8.86-10.85) 

9.68 

(8.69-10.67) 

9.23 

(8.25-10.21) 

11.20 

(10.20-12.20) 

9.13 

(8.13-10.14) 
SL>CL

*
 

Adjusted Mean Scores (CI) at Final Evaluation
‡
 (ICC: 0.34)  

17.80 

(16.70-18.90) 

17.35 

(16.26-18.45) 

18.56 

(17.48-19.65) 

11.34 

(10.23-12.44) 

9.54 

(8.43-10.64)  

Percent change in Adjusted Mean Scores from baseline to final evaluation
‡
 

22.08 21.30 25.92 0.39 1.14 
DL, TL, PL > 

SL
**

, CL
**

 

Effect Sizes of Different OHE Strategies at final evaluation
‡
 

1.87 

(1.64-2.13) 

1.82 

(1.59-2.08) 

1.95 

(1.71-2.22) 

1.19 

(1.02-1.38) 
N/A 

 
CI: 95% Confidence Interval; ICC: Intra-class correlation coefficient; >: Statistically better than, *p<0.05, **p<0.001; 

N/A: Not applicable; † All values adjusted for gender, type of school and clustering effect using GEE; ‡All values 

adjusted for gender, type of school, clustering effect and baseline values using GEE. 

 

 

4.2.6 Summary: Comparability of the study groups at baseline 

The five study groups had statistically non-significant differences in all oral health 

knowledge, attitude and behavior domains and composite indices at baseline apart from 

few significant group differences at the level of individual questions and KBS-

Composite index. These groups also had insignificant differences regarding their caries 

experience. The self-learning group, however, had a significantly lower baseline mean 

score for plaque without bleeding and consequently had a statistically higher baseline 

oral hygiene index score than the other four groups. Furthermore, the calculus score of 

the dentist-led and teacher-led groups were significantly lower than that of the control 

group at baseline. 
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4.3 Comparison of the study groups at final evaluation 

This section utilizes the percent change from baseline to final evaluation, the p-values 

for significant group differences and the effect sizes to compare the five study groups 

with regard to oral health knowledge, attitudes, behavior and oral health status. 

It can be observed in subsequent subsections that the clustering effect became quite 

substantial at final evaluation in case of all questions, domains and composite indices. 

4.3.1 Oral Health Knowledge 

4.3.1.1 Knowledge about human dentition (K-Dent) 

The DL, TL and PL groups did not differ significantly with regard to adolescents‟ 

knowledge about the total number of deciduous and permanent teeth; and the correct 

age of eruption of first permanent molar tooth at the final evaluation (Table 7). These 

groups, however, had a significantly higher proportion of adolescents (36-48%) than 

that in the SL and CL groups (13-18%) who possessed the correct knowledge related to 

the total number of deciduous teeth (p<0.001).  

Although the TL and PL groups had higher percentage of subjects than the SL group 

who knew about the correct age of eruption of first molar tooth, these differences 

became statistically insignificant when the p-values were adjusted for multiple 

comparisons. The CL group had a significantly lower percentage of children than the 

DL, TL and PL groups (p<0.001) and a marginally lower percentage than the SL group 

(p=0.045) knowing about the correct age of eruption of first molar at the final 

evaluation (Table 7).  
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Table 7: Oral Health Knowledge (OHK): Percent change in adjusted mean scores 

from baseline to final evaluation 

Domain Question 
Percent change 

Group differences 
DL TL PL SL CL 

Knowledge 

about 

dentition  

(K-Dent) 

Number of milk 

teeth 
36 48 47 18 13 DL, TL, PL > SL

**
, CL

**
 

Number of 

permanent teeth 
21 19 14 09 07 Non-significant differences 

Age of eruption of 

1st molar 
16 34 29 12 02 

DL, TL ,PL > CL
**

;  

SL > CL
*
 

K-Dent 23 33 30 14 08 
TL, PL > SL

**
 

DL, TL, PL > CL
**

 

 

Knowledge 

about dental 

caries  

(K-Caries) 

Essential content of 

tooth paste 
35 36 50 07 02 DL, TL, PL > SL

**
, CL

**
 

Most important sign 

of dental caries 
05 17 01 05 03 TL > PL

*
, CL

*
 

Eatables harmful to 

teeth 
32 16 24 01 00 

DL> TL
*
; 

DL, TL, PL > SL
**

, CL
**

 

Measures to prevent 

caries 
00 02 00 00 00 Non-significant differences 

  K-Caries 18 17 18 04 02 DL, TL, PL > SL
**

, CL
**

 

 

Knowledge 

about 

gingivitis  

(K-Gingivitis) 

Cause of gum 

disease 
17 19 29 02 02 DL, TL, PL > SL

*
, CL

*
 

First sign of gum 

disease 
38 29 35 03 10 DL, TL, PL > SL

*
, CL

*
 

K-Gingivitis 24 22 26 09 15 
DL, TL ,PL > SL

*
;  

DL, TL, PL > CL
**

  

 

Knowledge 

about oral 

cancer  

(K-Cancer) 

Tobacco-containing 

things 
35 26 39 11 08 

DL, TL> SL
*
, CL

*
;  

PL> SL
**

, CL
**

 

Hazards of betel-

nuts 
34 11 23 03 01 

DL>TL
**

; PL>TL
*
;  

DL, PL > SL
**

, CL
**

 

Hazards of tobacco 37 19 29 02 04 

DL > TL
*
;  

DL,> SL
**

, CL
**

; TL, PL > 

CL
*
 

K-Cancer 33 18 31 06 05 
DL, PL > SL

**
, CL

**
; 

 TL > CL
*
 

OHK-Composite Index 25 23 27 06 04 
DL, TL, PL > SL

**
, 

CL
**

 
DL (Dentist Led), TL (Teacher Led), PL (Peer Led), SL (Self Learning), CL (Control). 

>: Statistically better than, *p<0.05, **p<0.001; All values adjusted for gender, type of school, clustering effect and 

baseline values using GEE. 

 

Though the educator-led groups had insignificantly different K-Dent scores at final 

evaluation (Table 7), nevertheless the TL strategy had the largest effect size of all the 

education strategies in case of all questions in the K-Dent domain (Table 8).  
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The overall domain scores of the educator-led groups were statistically higher than 

those of the SL and CL groups at a significance level of p<0.001 in K-Dent domain 

except for the difference between the DL and SL groups which became statistically 

insignificant when the p-value was adjusted for multiple comparisons (Table 7).  

4.3.1.2  Knowledge about dental caries (K-Caries)  

A substantial improvement in the adjusted mean scores of the educator-led groups (35-

50%) was observed for question about the essential constituent of a tooth paste and a 

moderate gain in knowledge was noticed about the cariogenic potential of biscuits and 

crispy chips (16-32%) (Table 7). A small percent change (1-5% except 17% change in 

TL group‟s score) in knowledge about the most important sign of dental caries (a hole 

in a tooth) and virtually no change in response to a question about the two measures 

taken by an individual to prevent dental caries (minimizing sugar intake and using 

fluoride tooth paste twice daily) was evident in all study groups.  

A significantly greater percentage of adolescents in the DL group could recognize 

biscuits and crispy chips as cariogenic foods than that in the TL group (p<0.05). The 

TL strategy performed statistically better than the PL strategy with regard to the 

knowledge about the most important sign of dental caries (p<0.05). 

When asked to tick the cariogenic food items and the single most important constituent 

of tooth paste for dental health, the educator-led groups performed significantly better 

than their counterparts in the SL and CL groups (p<0.001) (Table 7). The DL, TL and  
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Table 8: Oral Health Knowledge (OHK): Effect Sizes of different OHE strategies 

at final evaluation 

Domain Question 

Effect Size 

Odds Ratio (CI)
* 

Dentist-  

led 

(n=303) 

Teacher-  

led 

(n=307) 

Peer-  

led 

(n=325) 

Self- 

Learning 

(n=292) 

Knowledge 

about 

dentition  

(K-Dent) 

Number of milk teeth 
4.02 

(2.43-6.87) 

9.02 

(3.88-16.67) 

5.92 

(2.63-10.71) 

1.45 

(0.63-2.62) 

Number of permanent 

teeth 

1.15 

(0.71-1.86) 

2.35 

(1.33-3.97) 

1.01 

(0.63-1.62) 

0.59 

(0.38-0.93) 

Age of eruption of 1st 

molar 

3.31 

(1.69-5.69) 

5.64 

(2.82-9.86) 

4.84 

(2.45-8.45) 

2.54 

(1.31-4.37) 

K-Dent 
1.44 

(1.19-1.75) 

1.73 

(1.44-2.08) 

1.57 

(1.40-1.89) 

1.16 

(0.94-1.38) 

 

Knowledge 

about dental 

caries  

(K-Caries) 

Essential content of 

tooth paste 

1.86 

(1.02-3.27) 

3.48 

(1.80-5.98) 

3.77 

(1.93-6.56) 

0.84 

(0.71-0.96) 

Most important sign 

of dental caries 

1.48 

(0.72-2.69) 

4.07 

(2.12-7.02) 

1.97 

(0.99-3.52) 

2.14 

(1.07-3.85) 

Eatables harmful to 

teeth 

1.38 

(1.30-1.46) 

1.19 

(1.11-1.30) 

1.27 

(1.17-1.38) 

1.02 

(0.94-1.11) 

Measures to prevent 

caries 

1.00 

(0.98-1.01) 

1.02 

(1.00-1.03) 

1.00 

(0.98-1.01) 

1.00 

(0.98-1.01) 

K- Caries 
2.77  

(1.86-3.82) 

2.12  

(1.61-2.77) 

2.79  

(1.87-4.15) 

1.08  

(0.65-1.59) 

 

Knowledge 

about 

gingivitis  

(K-Gingivitis) 

Cause of gum 

disease 

3.84 

(1.73-6.86) 

2.84 

(1.55-4.93) 

4.32 

(1.95-7.94) 

0.77 

(0.30-1.55) 

First sign of gum 

disease 

2.45 

(1.17-4.49) 

2.16 

(1.16-4.07) 

3.07 

(1.46-5.51) 

0.67 

(0.30-1.15) 

K- Gingivitis 
2.18 

(1.96-2.43) 

2.14 

(1.92-2.38) 

2.37 

(2.13-2.64) 

1.24 

(1.09-1.41) 

 

Knowledge 

about oral 

cancer  

(K-Cancer) 

Tobacco-containing 

things 

4.35 

(2.57-7.25) 

3.81 

(2.27-6.33) 

5.68 

(3.38-9.47) 

1.55 

(0.88-2.26) 

Hazards of betel-nuts 
25.14 

(7.76-49.15) 

6.79 

(1.10-14.11) 

17.68 

(5.43-33.60) 

2.46 

(0.64-5.01) 

Hazards of tobacco 
4.35 

(2.59-7.30) 

2.28 

(1.34-3.89) 

3.18 

(1.89-5.34) 

1.42 

(0.81-2.48) 

K- Cancer 
1.67 

(1.44-1.95) 

1.47 

(1.21-1.74) 

1.58 

(1.40-1.79) 

1.22 

(1.01-1.43) 

OHK-Composite Index 
1.90 

(1.53-2.36) 

1.90 

(1.53-2.36) 

1.99 

(1.61-2.47) 

1.12 

(0.87-1.45) 
* The control group was used as the reference group; CI: 95% Confidence Interval; 

All values adjusted for gender, type of school, clustering effect and baseline values using GEE. 
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PL groups did not differ significantly with the SL and CL groups in knowledge about 

the measures taken to prevent caries at the final evaluation. The TL strategy, however, 

scored statistically better than the CL group in having the correct knowledge about the 

most important sign of dental caries (p<0.05). The TL and PL strategies exerted a 

substantial effect on the knowledge of the group members about the essential 

constituent of a tooth paste/ miswak (OR: 3.48, CI: 1.80-5.98 and OR: 3.77, CI: 1.93-

6.56 respectively) and so did the TL on the knowledge about the most important sign of 

dental caries (OR: 4.07, CI: 2.12-7.02) (Table 8). 

The SL and CL groups did not differ significantly with regard to any of the four 

questions about dental caries and its prevention (Table 7). 

The lowest percent change amongst all four knowledge domains was noticed in the 

score of the K-Caries domain which was about 17-18% for the three educator-led 

groups and only 2-4% for the SL and CL groups (Table 7).  

The K-Caries scores of the educator-led groups were significantly higher than the 

corresponding scores of the SL and CL groups (p<0.001) (Table 7).  

4.3.1.3 Knowledge about gingivitis (K-Gingivitis)  

The three educator-led strategies had statistically insignificant differences concerning 

the knowledge about the cause and first sign of gingivitis at the final evaluation (Table 

7). The PL strategy, however, had comparatively greater effect on these parameters 

than the ones produced by the DL and TL strategies (Table 8).  All three educator-led 

groups scored statistically higher than the SL and CL groups regarding the cause and 

first sign of gingivitis (p<0.05). The mean scores of the latter two groups were 

insignificantly different (Table 7). 
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The percent gain in the overall K-Gingivitis scores of the three educator-led groups 

from baseline to final evaluation was in the approximate range of 22-26%. The 

corresponding gain in the SL and CL groups‟ score was about 9% and 15% 

respectively (Table 7). The DL, TL and PL groups, having insignificantly different K-

Gingivitis domain scores, had significantly better scores than those of the SL (p<0.05) 

and CL (p<0.001) groups.  

Despite the insignificant differences among the three educator-led groups regarding 

knowledge about gingivitis, the study illustrates that the DL, TL and PL strategies of 

oral health education were almost 2 times more likely to enhance the adolescents‟ 

knowledge about the cause and first sign of gingivitis than the SL and CL groups with 

the PL strategy taking the lead followed by the DL strategy (Table 8).  

4.3.1.4  Knowledge about oral cancer (K-Cancer) 

As is evident from Table 7, the DL strategy scored statistically better than the TL 

strategy in relation to knowledge about health hazards associated with betel nut 

chewing (p<0.001) and those caused by consuming tobacco (p<0.05). A significantly 

higher proportion of adolescents in the PL group than that in the TL group knew about 

the health hazards of BNPs (p<0.05). Also a relatively but not significantly higher 

proportion of subjects in the PL group had the correct knowledge about the health 

hazards of TCPs than that in the TL group. The DL and PL strategies did not differ 

significantly at the final evaluation with regard to knowledge about different tobacco-

containing products as well as about the hazards of BNPs and TCPs. Nevertheless, the 

DL group had effect sizes which were relatively greater in magnitude for the  
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knowledge about hazards of BNPs (OR: 25.14, CI: 7.76-49.15) and TCPs (OR: 4.35, 

CI: 2.59-7.30) than those of the PL (OR: 17.68, CI: 5.43-33.60 and OR: 3.18, CI: 1.89-

5.43 respectively) and the TL (OR: 6.79, CI: 1.10-14.11 and OR: 2.28, CI: 1.34-3.89 

respectively) groups (Table 8). The effect size of the PL strategy for the knowledge 

about tobacco-containing products (OR: 5.68, CI: 3.38-9.47) was comparatively larger 

than those of the DL (OR: 4.35, CI: 2.57-7.25) and TL (OR: 3.81, CI: 2.27-6.33) 

strategies. 

The knowledge of the DL and TL groups (p<0.05) and that of the PL group (p<0.001) 

about various tobacco-containing products was significantly better than the knowledge 

of the SL and CL groups at the final evaluation (Table 7). A significantly higher 

percentage of adolescents in the DL and PL groups were aware of the health hazards of 

betel-nut chewing than their counterparts in the SL and CL groups (p<0.001). Similarly 

a greater proportion of group members in the DL (p<0.001) as well as in the TL and PL 

groups (p<0.05) knew about the ill effects of TCPs. The differences between the SL 

and CL groups were statistically insignificant concerning three questions about oral 

cancer. 

The percent change in the K-Cancer score of the DL and PL groups from baseline to 

final evaluation was almost comparable (33.3% and 31.0% respectively) (Table 7). 

These groups, however, had statistically higher K-Cancer scores as compared to the SL 

(6.3%, P<0.001) and CL (4.7%, p<0.001) groups.  The K-Cancer score of the TL group 

was significantly better than that of the CL group (P<0.05) but it was insignificantly 

different from the score of the SL group.  
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The study results showed that the DL, TL, PL and SL strategies of oral health education 

produced 67%, 47%, 58% and 22% respectively increase in oral cancer related 

knowledge as compared to the increase observed in the control group (Table 8). 

4.3.1.5  Oral Health Knowledge Index Score (OHK-Composite) 

The study results showed an increase of about 23-27% in the OHK-Composite score of 

adolescents in the educator-led groups while the SL and CL groups exhibited an 

increase of about 4-6% in their respective scores from baseline to final evaluation 

(Table 7). The educator-led groups having insignificantly different OHK-Composite 

index scores at the final evaluation, performed statistically better than the SL and CL 

groups (p<0.001). The said scores of the latter two groups were insignificantly 

different.  

It can be observed in Table 8 that although the differences among the three educator-led 

groups were not statistically significant concerning the overall oral health knowledge 

score, the PL group had relatively greater effect on the oral health knowledge of the 

study participants than the other three education groups. 

4.3.2 Attitudes towards oral hygiene maintenance  

The study groups experienced a negligible percent change in their attitudes towards oral 

hygiene maintenance from baseline to final evaluation and had statistically insignificant 

differences in 'Attitudes' domain. The effect sizes of different education strategies in 

this domain were negligibly small (Table 3). 
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4.3.3 Oral Health Behavior (OHB) 

4.3.3.1 Oral health behavior towards prevention of gingivitis (OHB-Gingivitis)  

Table 9 shows that the frequency of tooth cleaning (at least twice daily) and the use of 

tooth brush/ miswak and tooth paste increased by about 11-29% in the three educator-

led groups while the corresponding increase seen in the SL and CL groups was only 1-

5% (p<0.001). A substantial improvement (37-63%) in three aspects of oral hygiene 

behavior i.e. looking for fluoride in tooth paste/ miswak, demonstrating thorough tooth 

cleaning and cleaning of cervical areas of teeth, was observed in DL, TL and PL groups 

as compared to the SL (0-15%) and CL (0-7%) groups (p<0.001).  

As has been depicted in Table 9, a relatively higher percentage of adolescents in the DL 

group reported cleaning their teeth with desirable frequency and method than that in the 

TL and PL groups at the final evaluation. But the differences among the three groups, 

when adjusted for multiple comparisons, were found to be statistically insignificant. 

The three groups were also insignificantly different in looking for the presence of 

fluoride in a tooth paste or miswak before using it. The DL and TL groups did not 

differ significantly with regard to the behavior of adolescents towards keeping away 

from peers having bad breath and paying particular attention to the thoroughness of 

tooth cleaning and cleaning of the cervical areas of teeth. The PL strategy, however, 

had a significantly higher percentage of adolescents who correctly demonstrated 

cleaning of cervical areas of teeth (OR: 26.17, CI: 16.91-41.17) and thorough tooth 

cleaning (OR: 28.82, CI: 18.94-45.29) as compared to the DL strategy (OR: 10.88, CI: 

7.00-16.92 and 12.96, CI: 8.19-19.03 respectively, p<0.001) (Table 9, 10). This 

strategy also performed comparatively, though not significantly, better than the TL 
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strategy (OR: 15.30, CI: 9.81-23.85 and 18.44, CI: 11.59-29.33 respectively) regarding 

these two behaviors.  

The PL group exhibited an increase of about 44% in the proportion of adolescents who 

avoided the company of peers having bad breath compared to approximately 30% 

improvement in the DL and TL groups. The three groups were, however, shown to 

differ insignificantly in this respect when the p-values were adjusted for multiple 

comparisons (Table 9). 

The three educator-led groups performed significantly better than the SL and CL 

groups in all questions related to oral hygiene behavior including cleaning teeth with 

tooth brush/ miswak and tooth paste, demonstrating thorough tooth cleaning, ensuring 

cleaning of cervical areas of teeth, looking for the presence of fluoride in the toothpaste 

or miswak before using it and avoiding the company of peers having bad breath at an α 

level of <0.001 except in the question about desirable frequency of tooth cleaning (at 

least twice daily) (Table 9). The frequency of cleaning teeth among the participants of 

the TL group did not differ significantly with that of their counterparts in the SL and 

CL groups. However the DL and PL groups had statistically higher percentage of 

adolescents who complied with the professionally recommended frequency of tooth 

cleaning than the SL and CL groups at the final evaluation (p<0.05).  

The differences between the SL and CL groups concerning all questions about 

preventive oral hygiene behavior were statistically insignificant with only one 

exception in which case a statistically higher number of children in the SL group 

accurately demonstrated the cleaning of cervical areas of teeth than the number doing 

the same in the CL group (p<0.05) (Table 9).  
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Table 9: Oral Health Behavior (OHB): Percent change in adjusted mean scores 

from baseline to final evaluation 

Domain Question 
Percent change 

Group differences 
DL TL PL SL CL 

Oral 

health 

behavior 

towards 

prevention 

of 

gingivitis 

(OHB- 

Gingivitis) 

Tooth cleaning 

frequency 
28 11 20 01 02 DL, PL > SL

*
, CL

*
 

Tooth cleaning method 29 12 13 05 05 DL, TL, PL > SL
**

, CL
**

 

Looking for fluoride in 

toothpaste/ miswak 
41 46 51 15 07 DL, TL ,PL > SL

**
, CL

**
 

Cleaning cervical areas 

of teeth 
37 46 58 07 02 

PL > DL
*
; 

DL, TL, PL > SL
**

, CL
**

;  

SL > CL
*
 

Thoroughness of tooth 

cleaning 
48 54 63 00 00 

PL > DL
*
;  

DL, TL, PL > SL
**

, CL
**

 

Avoiding peers with bad 

breath 
31 30 44 04 00 DL, TL, PL > SL

**
, CL

**
 

OHB-Gingivitis (score: 

6) 
35 33 41 05 02 DL, TL, PL > SL

**
, CL

**
 

 

Oral 

health 

behavior 

towards 

prevention 

of oral 

cancer 

(OHB- 

Cancer) 

Not consuming betel-

nuts 
35 22 29 03 -10 DL, TL, PL > SL

**
, CL

**
 

Not consuming tobacco 02 07 02 00 00 Non-significant differences 

Not buying betel nut 

products 
32 20 27 04 01 DL, TL ,PL > SL

**
, CL

**
 

Not sharing betel nut 

products 
34 22 41 04 -10 

PL > TL
*
;  

DL, TL, PL > SL
**

, CL
**

;  

SL > CL
*
 

Avoiding peers using 

betel nuts 
46 36 45 07 12 DL, TL, PL > SL

**
, CL

**
 

Persuading peers to 

avoid betel nuts 
32 52 58 40 13 

PL > DL
*
;  

DL, TL, PL > CL
**

; SL > 

CL
*
 

OHB-Cancer (score: 6) 30 26 34 05 -.02 
DL, TL, PL > SL

**
, CL

**
;  

SL > CL
*
 

OHB-Composite Index (score: 12) 33 30 37 05 0.7 
PL > TL

*
; DL, TL, PL >  

SL
**

, CL
**

; SL > CL
*
 

DL (Dentist-led), TL (Teacher-led), PL (Peer-led), SL (Self- Learning), CL (Control) 

>: Statistically better than, *p<0.05, **p<0.00; All values adjusted for gender, type of school, clustering effect and 

baseline values using GEE. 
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Table 10: Oral Health Behaviors (OHB): Effect Sizes of different OHE strategies 

at final evaluation 

Domain Question 

Effect Size 

Odds Ratio (CI)
* 

Dentist-led 

(n=303) 

Teacher-led 

(n=307) 

Peer-led 

(n=325) 

Self-

learning 

(n=292) 

Oral 

health 

behavior 

towards 

prevention 

of 

gingivitis 

(OHB- 

Gingivitis) 

Tooth cleaning 

frequency 

2.21 

(1.35-3.67) 

1.35 

(0.84-2.18) 

1.75 

(1.28-2.76) 

0.94 

(0.58-1.34) 

Tooth cleaning 

method 

2.55 

(1.79-3.64) 

1.91 

(1.34-2.70) 

1.81 

(1.28-2.55) 

0.79 

(0.55-1.13) 

Looking for fluoride 

in toothpaste/ 

miswak 

3.90 

(2.40-6.33) 

6.48 

(3.89-10.79) 

7.06 

(4.23-11.80) 

1.17 

(0.72-1.89) 

Cleaning cervical 

areas of teeth 

10.88 

(7.00-16.92) 

15.30 

(9.81-23.85) 

26.17 

(16.91-41.17) 

2.06 

(1.27-3.33) 

Thoroughness of 

tooth cleaning 

12.96 

(8.19-19.03) 

18.44 

(11.59-29.33) 

28.82 

(18.94-45.29) 

1.92 

(1.16-3.17) 

Avoiding peers with 

bad breath 

5.84 

(3.51-9.70) 

5.29 

(3.18-8.79) 

8.68 

(5.22-14.42) 

1.49 

(0.85-2.59) 

OHB-Gingivitis  
2.20 

(1.94-2.50) 

2.25 

(1.98-2.55) 

2.47 

(2.18-2.80) 

1.10 

(0.94-1.29) 

 

Oral 

health 

behavior 

towards 

prevention 

of oral 

cancer 

(OHB- 

Cancer) 

Not consuming 

betel-nuts 

10.96 

(5.48-19.94) 

6.41 

(3.21-11.24) 

7.81 

(3.90-13.72) 

1.78 

(0.81-3.20) 

Not consuming 

tobacco 

1.00 

(0.99-1.01) 

1.00 

(1.00-1.01) 

1.00 

(0.98-1.01) 

1.00 

(0.98-1.01) 

Not buying betel nut 

products 

8.85 

(4.81-15.31) 

5.48 

(2.96-9.65) 

6.97 

(3.79-11.87) 

1.58 

(0.79-2.85) 

Not sharing betel nut 

products 

6.70 

(4.24-10.58) 

4.16 

(3.01-6.32) 

8.03 

(5.10-12.63) 

2.01 

(1.24-3.00) 

Avoiding peers using 

betel nuts 

15.58 

(8.72-26.44) 

9.87 

(5.67-16.83) 

16.90 

(9.58-28.54) 

1.84 

(1.08-3.16) 

Persuading peers to 

avoid betel nuts 

2.79 

(1.66-4.48) 

6.41 

(3.73-10.73) 

7.70 

(4.49-12.81) 

3.93 

(2.33-6.53) 

OHB-Cancer 
2.16 

(1.86-2.51) 

2.02 

(1.74-2.35) 

2.26 

(1.95-2.62) 

1.37 

(1.16-1.62) 

OHB-Composite Index 
2.18 

(1.96-2.43) 

2.14 

(1.92-2.38) 

2.37 

(2.13-2.64) 

1.24 

(1.09-1.41) 
* The control group was used as the reference group; CI: 95% Confidence Interval; All values adjusted for gender, 

type of school, clustering effect and baseline values using GEE. 

 

 



159 
 

 

The highest percent change amongst all oral health knowledge and behavior domains 

was noticed in the OHB-Gingivitis scores of the DL, TL and PL groups (approximate 

range: 33-41%) (Table 9). The percent change in the OHB-Gingivitis score of the SL 

group was 5% while the CL group experienced a negligible change from baseline to 

final evaluation in this domain rendering the OHB-Gingivitis scores of the SL and CL 

groups statistically lower than those of the educator-led groups at p<0.001. The 

difference between the SL and CL groups with regard to the OHB-Gingivitis score 

turned out to be statistically insignificant.  

An overwhelming behavioral gain was noticed in the practical (looking for fluoride in 

tooth paste/ miswak before using it, cleaning cervical areas of teeth attentively, and 

demonstrating thorough tooth cleaning) as well as social (avoiding peers with bad 

breath) aspects of personal oral hygiene maintenance was noticed in case of the 

educator-led groups with PL group having the highest effect sizes for all these 

behaviors (Table 10). 

4.3.3.2  Oral health behavior towards prevention of oral cancer (OHB-Cancer) 

The percent change observed in the adjusted mean scores of adolescents in the 

educator-led groups for not consuming and buying BNPs was in the approximate range 

of 20-35% while the SL and CL groups experienced a negligible change in these 

reported behaviors (p<0.001) (Table 9). The tobacco consuming behavior of the study 

participants showed a little change from baseline to final evaluation since a large 

majority of adolescents in all study groups did not report consuming TCPs at baseline.  

The educator-led groups did not differ significantly in betel-nut chewing and tobacco 

consuming behavior at the final evaluation. The DL group, however, had the greatest 

effect (OR: 10.96, CI: 5.48-19.94) of all the education groups on the betel nut chewing 
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behavior of adolescents (Table 10). The educator-led groups had statistically 

insignificant differences with regard to spending money on buying BNPs and avoiding 

peers using such products. The PL group had a greater percentage of adolescents who 

abstained from sharing BNPs (OR: 8.03, CI: 5.10-12.63) with their friends compared to 

the proportion of such adolescents in the TL group (OR: 4.16, CI: 3.01-6.32, p<0.05) 

(Table 9, 10). This group was, however, insignificantly different from the DL group 

(OR: 6.70, CI: 4.24-10.58) in this respect. The PL group (OR: 7.70, CI: 4.49-12.81) had 

a significantly larger proportion of participants who had been trying to persuade their 

peers to avoid or quit the use of BNPs than the number in the DL group (OR: 2.79, CI: 

1.66-4.48, p<0.05)(Table 10). 

The SL and CL groups had a significantly higher proportion of the study participants 

who reported buying and consuming BNPs than the educator-led groups at the final 

evaluation (p<0.001) (Table 9). A statistically greater percentage of adolescents in DL, 

TL and PL groups avoided sharing BNPs with their friends and reported keeping away 

from peers consuming such products than the proportion of adolescents in the SL and 

CL groups (p<0.001). The three educator-led groups had a significantly larger 

proportion of children who reported trying to convince their peers to avoid or quit using 

BNPs than the CL group (p<0.001). These groups, however, did not have statistically 

significant differences with the SL group in relation to this behavior. 

The SL group had a significantly lower percentage of adolescents than the CL group 

who reported sharing BNPs with their friends (p<0.05). Also the proportion of 

adolescents who tried to persuade their peers to avoid or quit the use of these products 

was statistically higher in the SL group than that in the CL group (p<0.05).  
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 The three educator-led groups exhibited the second largest domain-wise gain in their 

cumulative OHB-Cancer scores (approximate range: 26-34%) but did not have 

significant differences in this domain (Table 9). The PL group, however, had a 

comparatively greater effect on the OHB-Cancer score as compared to the other two 

educator-led groups especially, as pointed out earlier, on the socially related behaviors 

towards prevention of oral cancer (Table 10). The SL group experienced a change of 

5% in its OHB-Cancer score while the corresponding score of the CL group slightly 

deteriorated from baseline to final evaluation. The OHB-Cancer scores of the educator-

led groups were significantly better than those of the SL and CL groups (p<0.001). The 

SL group had a significantly higher OHB-Cancer score as compared to the CL group 

(p<0.05).  

4.3.3.3  Oral Health Behavior Index Score (OHB-Composite) 

The educator-led groups experienced an approximate increase of 30-37% in their OHB-

Composite index score while the SL and CL groups had a corresponding increase of 

about 5% and 1% respectively (Table 9). The PL strategy had a statistically better 

OHB-Composite index score than that of the TL strategy (p<0.05) (Table 9). The OHB-

Composite index scores of the three educator-led groups were significantly higher than 

those of the SL and CL groups (p<0.001). The SL group‟s score was statistically better 

as compared to the score of the CL group (p<0.05). 

The effect sizes of the educator-led groups were almost two times greater than those of 

the SL and CL groups in case of domain-wise and composite index scores of oral health 

behavior (Table 10).  
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4.3.4 Oral Health Status 

4.3.4.1 Caries Experience 

The number and percentage of children with teeth decayed, missing and filled due to 

dental caries at the final evaluation is presented in Annex 24 while the mean number of 

teeth having untreated caries (DT), missing due to caries (MT) and filled because of 

caries (FT) are given in Annex 27.  

It can be observed in Annex 24 that the percentage of adolescents with decayed teeth 

increased from baseline to final evaluation in all five groups (range: 6.8-11.7%, the 

lowest increase in the PL group and the highest in the CL group). The total number of 

children with missing teeth increased from eight to fourteen and that with filled teeth 

from one to two from baseline to final evaluation (not presented in tabular form).  

Table 11 shows that the percent change in the mean number of decayed teeth from 

baseline to final evaluation in the five study groups ranged between 0.39% and 0.68% 

while these groups experienced a negligible change in the number of teeth missing and 

filled due to dental caries. The total number of teeth missing due to caries increased 

from eight to fifteen and that of filled teeth from one to two between baseline and final 

evaluation in these groups (not presented in tabular form).  

The five study groups were insignificantly different with regard to the mean number of 

decayed teeth and the DMFT-Composite index score at the final evaluation (Table 11).  

4.3.4.2  Oral Hygiene Status 

Annex 24 shows the number and percentage of children having plaque with no 

bleeding, plaque with bleeding and dental calculus at the final evaluation while the 

mean number of sextants of the oral cavity having dental plaque without bleeding on 
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probing (PLQ), dental plaque with bleeding on probing (BOP) and calculus (CAL) in 

the study groups are presented in Annex 27. 

Table 11: Oral Health Status: percent change in adjusted mean scores from 

baseline to final evaluation 

Clinical Indicator 
Percent change 

Group differences 
DL TL PL SL CL 

Caries Experience (DMFT) 

Decayed teeth 

(DT) 
0.39 0.39 0.43 0.46 0.68 

Non-significant 

differences 

DMFT-

Composite 
0.61 0.43 0.50 0.32 0.54 

Non-significant 

differences 

Oral Hygiene Status (OHS) 

Plaque without 

bleeding (PLQ) 
-10.42 -9.58 -8.42 6.42 -2.25 DL, TL, PL > SL

**
, CL

**
 

Bleeding on 

Probing (BOP) 
-5.5 -8.75 -10.67 0.08 1.83 

DL, TL, PL > CL
**

; 

TL, PL > SL
**

, DL>SL
*
 

Calculus (CAL) 6.75 7.50 5.09 3.25 2.50 
Non-significant 

differences 

OHS-Composite 8.33 11.42 12.59 -10.00 -1.83 DL, TL ,PL > SL
**

, CL
**

 

DL (Dentist-led), TL (Teacher-led), PL (Peer-led), SL (Self- Learning), CL (Control) 

Total number of teeth in case of DT, MT, FT and DMFT-Composite: 28 

Total number of sextants in case of PLQ, BOP, CAL and OHS-Composite: 12 (buccal/ labial: 6 & lingual/   palatal: 

6), >: Statistically better than, *p<0.05, **p<0.001; a lower value of DT, DMFT-Composite, PLQ, BOP, CAL at 

p<0.05 is statistically better than a higher value and vice versa for OHS-Composite. 

A group with a lower percent change in the adjusted mean scores of clinical indicators, 

PLQ, BOP and CAL, from baseline to final evaluation was considered statistically 

better than the group experiencing a larger percent change but it was other way round 

for the OHS-Composite index that reflected the number of sextants of oral cavity free 

of dental plaque, gingival bleeding and calculus. Similar was the case with the effect 

sizes of PLQ, BOP, CAL and OHS-Composite indices (Table 11). 
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As far as the general trend in data related to oral hygiene is concerned, it can be noticed 

in Annex 24 that the DL, TL, SL and CL groups showed a little decrease in the 

percentage of children having plaque without bleeding (0.3-4.0%) from baseline to 

final evaluation while the PL group showed an increase of 1%. The percentage of 

adolescents having plaque with bleeding in the three educator-led groups decreased 

between baseline and final evaluation by 10.5% to 20.0%, the lowest decrease was 

being in the DL group and the highest in the PL group. The CL group experienced an 

increase of about 4.0% in the number of children having plaque with bleeding while no 

change was noticed in the SL group. All study groups exhibited an increase in the 

percentage of children with calculus from baseline to final evaluation in the range of 

6.2% to 26.1%, the lowest increase for the CL group and the highest for the TL group. 

The PL group had the lowest increase in the percentage of children with calculus 

amongst the three educator-led groups.  

4.3.4.2.a Dental plaque without bleeding (PLQ) Score 

 

The three educator-led groups showed an approximate reduction of 8-10% in their 

mean PLQ score from baseline to final evaluation and had non-significant differences 

with regard to this clinical indicator (Table 11). The mean PLQ score of the SL group 

increased by about 6% while that of the CL group decreased by about 2%. The PLQ 

scores of the educator-led groups were statistically lower than those of the SL and CL 

groups at the final evaluation (p<0.001). The DL strategy had a greater, though not 

significantly higher, effect on reducing the PLQ score than those of the other three 

education strategies (Table 12).  
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Table 12: Oral Health Status: Effect Sizes of different OHE strategies at final 

evaluation 

Clinical Indicator 

Effect Size 

Odds Ratio (CI)
* 

Dentist  

Led 

(n=303) 

Teacher  

Led 

(n=307) 

Peer  

Led 

(n=325) 

Self  

Learning 

(n=292) 

Caries Experience (DMFT) 

Decayed teeth (DT)
*
 0.61 

(0.41-0.91) 

0.79 

(0.56-1.09) 

0.73 

(0.52-1.03) 

0.93 

(0.69-1.27) 

DMFT-Composite
*
 0.64 

(0.44-0.94) 

0.78 

(0.56-1.09) 

0.73 

(0.52-1.03) 

0.90 

(0.66-1.23) 

Oral Hygiene Status (OHS) 

Plaque without 

bleeding (PLQ)
*
 

0.81 

(0.69-0.96) 

0.93 

(0.80-1.09) 

0.91 

(0.78-1.06) 

0.91 

(0.78-1.06) 

Bleeding on Probing 

(BOP)
*
 

0.63 

(0.50-0.80) 

0.47 

(0.35-0.63) 

0.42 

(0.30-0.58) 

0.87 

(0.71-1.06) 

Calculus (CAL)
*
 1.03 

(0.81-1.31) 

1.12 

(0.89-1.41) 

1.04 

(0.82-1.32) 

0.92 

(0.71-1.19) 

OHS-Composite 1.58 

(1.30-1.91) 

1.47 

(1.21-1.79) 

1.51 

(1.25-1.84) 

1.22 

(0.98-1.50) 
* The control group was used as the reference group; CI: 95% Confidence Interval; 

All values adjusted for gender, type of school, clustering effect and baseline values using GEE; a lower value of DT, 

DMFT-Composite, PLQ, BOP, CAL at p<0.05 is statistically better than a higher value and vice versa for OHS-

Composite 

4.3.4.2.b Dental plaque with bleeding (BOP) Score 

 

The mean BOP scores of the educator-led groups, exhibiting a decrease of about 5-11% 

from baseline to final evaluation, were insignificantly different. The PL strategy, 

however, had relatively greater effect on reducing the BOP score of adolescents than 

the rest of the education strategies (Table 12). 

The SL group showed a negligible change in its mean BOP score while the said score 

of the CL group increased by about 2%.  

The BOP scores of the three educator-led groups were significantly lower at the final 

evaluation as compared to those of the SL and CL groups at an α level of p<0.001 
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except for the difference between DL and SL groups in which case the significance 

level was p<0.05 in favor of the DL group.  

4.3.4.2.c Dental calculus (CAL) Score 

 

The CAL scores of the educator-led groups increased by about 5-8% from baseline to 

final evaluation while the increase in the said scores of the SL and CL was about 2-3%. 

No statistically significant differences were observed in the CAL scores of the five 

study groups at the final evaluation (Table 11).  

4.3.4.2.d Composite Oral Hygiene Status (OHS-Composite) Score  

 

The educator-led groups showed an improvement of about 8-13% in their OHS-

Composite index scores from baseline to final evaluation. On the other hand the scores 

of the SL and CL groups deteriorated over the period of the study by about 10% and 

2% respectively. The educator-led groups having insignificantly different OHS-

Composite scores at the final evaluation had statistically better scores than those of the 

SL and CL groups (p<0.001). The difference between the scores of the latter two 

groups was, however, statistically insignificant. 

The effect sizes presented in Table 12 show that the educator-led OHE produced 47-

58% greater improvement in the oral hygiene status of the study participants as 

compared to the control group while the said improvement in the self-learning group 

was 22%. 

4.3.4.2.e Oral Submucous Fibrosis (OSMF) 

 

A total of two positive cases of oral submucous fibrosis were detected in the CL group 

at the final evaluation. 
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4.3.5 Oral Health Knowledge, Behavior and Oral Hygiene Status Index 

(KBS-Composite) 

The educator-led groups exhibited an increase of 21-26% in their KBS-Composite 

scores while the respective scores of the SL and CL groups changed negligibly from 

baseline to final evaluation (Table 6). 

The KBS-Composite index scores of the three educator-led groups at the final 

evaluation were insignificantly different but all these groups had statistically better 

scores than those of the SL and CL groups at an α level of p<0.001. The SL and CL 

groups had insignificantly different final evaluation KBS-Composite index scores.  

Table 6 shows that the educator-led strategies of oral health education resulted in 82-

95% greater improvement in the overall score for oral health knowledge, behavior and 

oral hygiene status of adolescents as compared to the strategy of imparting no 

education (control group) while the corresponding improvement  in KBS-Composite 

score of the SL group was only 19%. 

4.3.6 Questions about oral health promotion 

The interview at the final evaluation (evaluation IV) also included two questions about 

the measures that can be taken to limit the use of betel-nuts/ tobacco containing 

products within the school boundary and outside. Table 13 shows the responses of the 

study participants to these two questions.  

The results to the study showed that about 71-81% of the study subjects in the DL, TL 

and PL groups were of opinion that imparting education about the harmful effects of 

these products might be helpful in controlling the use of betel-nut containing (BNPs) 

and tobacco-containing (TCPs) products in schools. Slightly more than one fourth of 
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the respondents in the SL and CL groups were holding the same opinion. The 

proportion of the study subjects in the three education- led groups who thought that 

good examples set by the teachers; and a liaison between the teachers and their parents 

may help to address these issues was about 35-50% as opposed to 5-16% in the SL and 

CL groups.  

About 54-65% of the respondents in the three education-led groups considered 

prohibiting the sale of BNPs/ TCPs in school canteens, about 51-66% regarded 

organizing students' action groups and almost 40-66% imposing fine on students using 

these products as appropriate measures to discourage the use of these products in 

schools compared to only 4-14% of adolescents in the SL and CL groups having these 

suggestions (Table 13).  

Table 13: Health promotive measures to limit the use of tobacco- & betel nut-

containing products in schools and the community 

What actions you think can be taken to limit the use of betel nut/ tobacco containing 

eatables in your school? 

 

Dentist-led Teacher-led Peer-led Self-learning Control 

A 73.9 71.0 81.5 27.3 26.9 

B 58.7 53.7 64.6 14.1 11.4 

C 41.9 34.9 38.5 13.0 5.2 

D 49.8 41.0 46.2 15.8 7.9 

E 51.2 56.0 66.5 7.2 2.8 

F 52.8 40.4 48.0 13.0 4.1 

 

A. Providing information about their health hazards. 

B. Having a ban on their sale in school canteen. 

C. Teachers setting good examples. 

D. Establishing contact between teachers and parents in this regard. 

E. Forming students‟ action groups. 
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F. Imposing fine on students using these eatables. 

What actions you think can be taken to curb the use of betel nut/ tobacco containing 

eatables in the society? 

 

Dentist-led Teacher-led Peer-led Self-learning Control 

A 71.6 67.4 75.7 57.2 38.3 

B 84.2 83.4 82.2 45.3 34.9 

C 72.6 73.3 78.8 20.1 6.9 

D 75.6 68.1 77.5 17.1 9.3 

E 41.7 40.9 42.6 12.7 3.8 

F 51.2 39.1 50.5 15.2 9.0 

 

A. Doctors, dentists and stars telling people about their health hazards. 

B. Informing people about their health damaging effects in Newspapers TV, Radio and Internet  

C. Banning their advertisement in media. 

D. Government imposing ban on the sale of these products. 

E. Government increasing taxes on these products. 

F. Government reducing prices of healthy eatables. 

Responding to a question about „What can be done to curb the use of BNPs and TCPs 

in the society, about 67-76% of the subjects who received dentist-led, teacher-led or 

peer-led oral health education, were in favor of informing people about the health 

hazards of BNPs/ TCPs through important people in the society as doctors, dentists, 

celebrities and 82-84% through mass media and internet. About 35-57% of students in 

the SL and CL groups agreed to these two proposals. Imposing a ban on the sale and 

advertisement of BNPs and TCPs by the government were the measures endorsed by 

about 73-79% of the participants in the three education-led groups compared to about 

7-20% of pupils in the SL and CL groups. The percentage of adolescents that 

recommended the government to increase taxes on BNPs/ TCPs and reduce the price of 

healthy eatables to eradicate the use of harmful products in the society was 39-51%. 
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Only 4-15% of the study subjects in the SL and CL groups came up with these 

recommendations. 

When the data were subjected to GEE analysis, no statistically significant difference 

was found amongst the DL, TL and PL groups with regard to the responses to the 

questions about health promotive measures taken against the use of BNPs and TCPs in 

schools and in communities at p<0.05. The three groups, however, had highly 

significant differences (p=0.000) with the SL and CL groups concerning these 

measures.  

4.3.7 Spin off effect of oral health education 

Towards the end of the project, the participants in all study groups were asked to 

provide information they had about the hazards of BNPs and TCPs to their immediate 

contacts inside and outside school. The adolescents recorded the contacts they made on 

a Performa (Annex 15). 

Table 14 gives the mean number of contacts made by the study participants in different 

study groups. The data analysis by GEE showed that the study subjects in the TL and 

PL groups contacted a significantly higher number of people than their counter parts in 

the DL (P<0.001), SL (P<0.05) and CL (P<0.001) groups. The SL group performed 

statistically better than the DL and CL groups (P<0.001) while DL group had 

statistically higher number of contacts made than the CL group (P<0.001). 
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Table 14: Spin off effect of oral health education 

OHE Strategy Mean No. (95% CI) of 

contacts made 

Statistically significant 

results 

Dentist-led 8.72   (8.61-8.84)  

 

TL,PL,SL>DL (p<0.001) 

 

DL, TL, PL, SL>CL (p<0.001) 

 

TL, PL>SL (p<0.05) 

Teacher-led 12.93 (12.82-13.04) 

Peer-led 12.82 (12.71-12.93) 

Self-learning 11.31 (11.20-11.43) 

Control 5.33   (5.21-5.45) 

 

4.3.8  Summary: Comparison of the study groups at final evaluation 

4.3.8.1 Question-wise group comparison 

The three educator-led groups exhibited statistically non-significant differences with 

regard to their scores in almost all questions, domains and composite indices except for 

the following statistically significant differences. 

 The DL group had statistically higher scores for knowledge about the eatables 

harmful to teeth as well as hazards of BNPs and TCPs than the TL group at the 

final evaluation. 

 The final evaluation scores of the PL strategy for questions related to the 

knowledge of adolescents about the hazards of BNPs and their behavior 

regarding sharing of these products with their peers were significantly better 

than those of the TL strategy. 

 The statistical significance of the differences between the final evaluation scores 

of the DL and PL groups for questions about behaviors of cleaning cervical 

areas of teeth, cleaning teeth thoroughly and persuading peers to quit/ avoid the 

use of BNPs was in favor of the PL group. 
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 The final evaluation scores of the three educator-led groups were statistically 

higher than those of the SL and CL groups in case of  questions about the 

number of milk teeth, the essential constituent of toothpaste/ miswak, the 

eatables harmful to teeth, the cause and first sign of gingivitis, tobacco 

containing products and their hazards, method of tooth cleaning, looking for 

fluoride in toothpaste/ miswak, cleaning cervical areas of teeth, thorough tooth 

cleaning, avoiding peers with bad breath, buying, consuming and sharing BNPs 

and avoiding peers using BNPs. 

 The educator-led groups had statistically insignificant differences with the SL 

and CL groups with regard to final evaluation scores for questions about the 

number of permanent teeth, caries preventive measures and the reported use of 

TCPs. 

 The three educator-led groups exhibited final evaluation scores for questions 

about the age of eruption of first permanent molar tooth and persuading peers to 

avoid/ quit the use of BNPs which were significantly better than the respective 

scores of the CL group. 

 The knowledge of adolescents in the DL and PL groups was statistically better 

compared to that of the SL and CL groups in case of questions about the 

hazards of BNPs and the reported frequency of tooth cleaning but the 

differences among the said scores of the TL, SL and CL groups were 

statistically non-significant. 

 The knowledge of the TL group about the most important sign of dental caries 

at the final evaluation was significantly better than those of the PL and CL 

groups. 
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 The SL group exhibited significantly better final evaluation scores for 

knowledge about the age of eruption of first molar, and behaviors about   

cleaning the cervical areas of teeth and persuading peers to quit/ avoid the use 

of BNPs than the CL group. 

 The five study groups did not show any statistically significant difference with 

regard to two questions about the attitudes of the study subjects towards the 

maintenance of oral hygiene. 

4.3.8.2 Group comparisons based on domain-wise and composite index scores 

 The differences amongst the mean final evaluation scores of the three educator-

led strategies for all domains and composite indices were statistically 

insignificant except the difference between the OHB-Composite scores of the 

PL and TL strategies in which case the PL group had a significantly better score 

than that of the TL group. 

 All three educator-led strategies of OHE had statistically higher mean final 

evaluation scores compared to corresponding scores of the self-learning and 

control groups for all domains and composite indices with only two exceptions. 

The final score of the DL strategy in K-Dent domain while that of the TL 

strategy in K-Cancer domain had statistically non-significant difference with the 

respective scores of the SL strategy.  

 The SL group had significantly higher OHB-Cancer and OHB-Composite 

scores than the control group.  
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4.3.8.3 Comparison based on scores of clinical indices 

 The PLQ and BOP scores as well as OHS-Composite index scores of the three 

educator-led groups at the final evaluation were statistically better than those of 

the SL and CL groups. 

 The five study groups had statistically insignificant CAL scores at the final 

evaluation.  

4.4 Effect of Repetition and Reinforcement on school-based Oral 

Health Education 

This section describes the results of comparisons performed between the cumulative 

scores (adjusted for OHE strategy, gender, type of school and clustering effect using 

generalized estimating equations) of the participants of all three educator-led groups at 

successive evaluations relative to the scores at baseline and previous evaluations. The 

adjusted mean scores at evaluation I were compared with the baseline scores to observe 

the effect of one-time OHE on study parameters. The comparison of evaluation I and 

evaluation II was performed to evaluate the retention of oral health knowledge, positive 

attitudes and behaviors improved as a result of a single educational input over six 

months of follow up.  

In order to determine the effectiveness of repeated and reinforced OHE at 6-month 

follow up, the cumulative evaluation III scores were compared with the corresponding 

scores at evaluation II. The sustainability of the positive effect of repeated and 

reinforced OHE over twelve months was assessed by making a comparison of 

cumulative evaluation III and evaluation IV scores. 
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The schema adopted for organizing the data in the form of questions, clinical 

indicators, domains and composite indices in section 3.1.16.1 remains valid for this 

section as well.  

Annex 28 shows the group-wise as well as cumulative number and percentage of 

adolescents giving correct answers to questions about oral health knowledge, attitudes 

and behaviors while Annex 29 gives the number and percentage of the study 

participants having caries experience and oral hygiene indicators. As further analyses 

were based on the adjusted mean scores, these scores for various questions, domains, 

composite indices and clinical indicators at baseline and all four evaluations are 

depicted in Annexes 30 and 31. 

4.4.1 Oral Health Knowledge (OHK) 

4.4.1.1 K-Dent Domain 

The mean scores of adolescents for questions related to knowledge about human 

dentition i.e. the number of milk (p<0.001) and permanent teeth (p<0.05), and the age 

of eruption of first molar (p<0.001), showed a statistically significant improvement at 

evaluation I compared to the baseline scores (Table 15). The scores at evaluation II 

experienced a non-significant deterioration with respect to scores at evaluation I.  A 

significant increase in the scores for the three questions was again encountered at 

evaluation III relative to the evaluation II scores (p<0.001) followed by a statistically 

significant reduction in scores for questions about the number of milk and the age of 

eruption of first molar (p<0.001) from evaluation III to evaluation IV (Table 15).  

The overall scores of the K-Dent domain presented a fluctuating trend at successive 

evaluations as was observed in case of individual questions. The evaluation I K-Dent 

score was significantly higher than that at baseline (p<0.05), the evaluation I and 
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evaluation II had a non-significant difference. A highly significant difference was 

observed between evaluation II and evaluation III (p<0.001) as well as between 

evaluation III and evaluation IV K-Dent scores in favor of evaluation III scores 

(p<0.001) (Table 15). 

Table 15: Effect of repetition & reinforcement on Oral Health Knowledge (OHK): 

Percent change in adjusted mean scores at different evaluations 

  

Doma

in 

Question  Cumulative 

score 

(n=935) 

DL 

(n=303) 

TL 

(n=307) 

PL 

(n=325) 

Statistical 

Significance 

K
n

o
w

le
d

g
e 

a
b

o
u

t 
d

en
ti

ti
o
n

 

(K
-D

en
t)

 

Number of milk 

teeth 

I vs BL 15
‡
 17

‡
 05 23

‡
 I > BL  

II vs I 07 10
†
 04 09

†
 I > II 

III vs II 60
‡
 70

‡
 60

‡
 54

‡
 III>II  

IV vs III 24
‡
 40

‡
 12

†
 21

‡
 III>IV 

 Number of 

permanent teeth 

I vs BL 10
†
 09

†
 03 19

‡
 I > BL 

II vs I 06 03 02 14
‡
 I > II 

III vs II 19
‡
 23

‡
 21

‡
 14

‡
 III>II  

IV vs III 06 09
†
 04 05 III>IV 

Age of eruption 

of 1st molar 

I vs BL 10
†
 05 07 18

‡
 I > BL 

II vs I 05 05 02 06 NS  

III vs II 48
‡
 53

‡
 48

‡
 36

‡
 III>II 

IV vs III 24
‡
 36

‡
 18

‡
 18

‡
 III>IV 

 

K-Dent 

(Score: 3) 

I vs BL 12
†
 10

†
 05 20

‡
 I > BL 

II vs I 06 05 03 09
†
 I > II 

III vs II 41
‡
 47

‡
 43

‡
 34

‡
 III>II 

IV vs III 18
‡
 21

‡
 11

†
 23

‡
 III>IV 

K
n

o
w

le
d

g
e 

a
b

o
u

t 
d

en
ta

l 
ca

ri
es

 

(K
-C

a
ri

es
) 

Essential 

content of tooth 

paste 

I vs BL 20
‡
 18

‡
 13

†
 32

‡
 I > BL 

II vs I 03 02 02 05 NS  

III vs II 32
‡
 39

‡
 31

‡
 25

‡
 III>II 

IV vs III 09
†
 20

‡
 06 02 III>IV 

Most important 

sign of dental 

caries 

I vs BL 03 03 05 01 NS  

II vs I 01 01 02 01 NS  

III vs II 14
‡
 06 14

‡
 25

‡
 III>II 

IV vs III 09
†
 04 00 24

‡
 III>IV 

Eatables 

harmful to teeth 

I vs BL 01 01 01 00 NS  

II vs I 01 01 02 01 NS  

III vs II 29
‡
 36

‡
 22

‡
 29

‡
 III>II 

IV vs III 05 04 05 05 NS  

Measures to 

prevent caries 

I vs BL 01 01 01 00 NS  

II vs I 01 01 01 00 NS  

III vs II 01 00 02 01 NS  

IV vs III 00 00 00 01 NS  

 

K-Caries 

(Score: 4) 

I vs BL 06
†
 06

†
 04 07

†
 I > BL 

II vs I 02 02 01 01 NS  

III vs II 19
‡
 21

‡
 17

‡
 20

‡
 III>II 

IV vs III 06
†
 07

†
 03 08

†
 III>IV 

Continued on Next Page 

Score for correct answer to a question:1; A percent change of ≤0.5 has been entered as zero change; 
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DL: Dentist-led; TL: Teacher-led; PL: Peer-led strategies of oral health education (OHE); †p<0.05; ‡p<0.001; 

>:Statistically better than; NS: Statistically insignificant difference; Cumulative scores adjusted for gender, type of 

school, clustering effect and OHE strategy using GEE; Scores of DL,TL,PL strategies adjusted for gender, type of 

school and clustering  

. 

Domain Question   

Cumulative 

score 

(n=935) 

DL 

(n=303) 

TL 

(n=307) 

PL 

(n=325) 

Statistical 

Significance 

K
n

o
w

le
d

g
e 

a
b

o
u

t 
g
in

g
iv

it
is

 

(K
-G

in
g
iv

it
is

) 

Cause of gum 

disease 

I vs BL 08
†
 07 04 13

†
 I > BL 

II vs I 03 05 02 03 NS 

III vs II 25
‡
 26

‡
 24

‡
 24

‡
 III>II 

IV vs III 07 11
†
 07 03 III>IV 

First sign of  

gum disease 

I vs BL 14
‡
 20

‡
 06 15

‡
 I > BL 

II vs I 06 07 02 07 NS 

III vs II 36
‡
 39

‡
 35

‡
 34

‡
 III>II 

IV vs III 10
†
 13

†
 10

†
 07 III>IV 

K-Gingivitis 

(Score: 2) 

I vs BL 11
†
 13

†
 04 15

‡
 I > BL 

II vs I 05 06 02 06 NS 

III vs II 30
‡
 29

‡
 28

‡
 30

‡
 III>II 

IV vs III 08
†
 11

†
 08

†
 05 III>IV 

K
n

o
w

le
d

g
e 

a
b

o
u

t 
o
ra

l 
ca

n
ce

r 

(K
-C

a
n

ce
r)

 

Tobacco 

containing  

things 

I vs BL 13
†
 15

‡
 10

†
 14

‡
 I > BL 

II vs I 07
†
 09

†
 09

†
 04 I > II 

III vs II 31
‡
 31

‡
 32

‡
 32

‡
 III>II 

IV vs III 04 03 07 04 NS 

Hazards of  

betel nut 

I vs BL 07
†
 12

†
 02 08

†
 I > BL 

II vs I 05 06 02 08
†
 I>II 

III vs II 22
‡
 27

‡
 14

‡
 25

‡
 III>II 

IV vs III 02 01 03 01 NS 

Hazards of  

tobacco 

I vs BL 15
‡
 19

‡
 08

†
 17

‡
 I > BL 

II vs I 09
†
 14

‡
 00 12

†
 I>II 

III vs II 23
‡
 34

‡
 12

†
 25

‡
 III>II 

IV vs III 01 02 01 01 NS 

K-Cancer 

(Score: 3) 

I vs BL 11
†
 17

‡
 05 12

†
 I > BL 

II vs I 08
†
 13

†
 03 08

†
 I>II 

III vs II 26
‡
 31

‡
 19

‡
 28

‡
 III>II 

IV vs III 03 03 04 02 NS 

 

OHK-Composite 

 (Score: 12) 

I vs BL 10
†
 11

†
 05 13

†
 I > BL 

II vs I 05 06
†
 02 06

†
 I>II 

III vs II 28
‡
 31

‡
 26

‡
 28

‡
 III>II 

IV vs III 08
†
 11

†
 06 08

†
 III>IV 

Score for correct answer to a question:1; A percent change of ≤0.5 has been entered as zero change; 

DL: Dentist-led; TL: Teacher-led; PL: Peer-led strategies of oral health education (OHE); †p<0.05; ‡p<0.001 

>:Statistically better than; NS: Statistically insignificant difference; Cumulative scores adjusted for gender, type of 

school, clustering effect and OHE strategy using GEE; Scores of DL,TL,PL strategies adjusted for gender, type of 

school and clustering.     
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4.4.1.2 K-Caries Domain 

Out of four questions related to dental caries, the question about the essential content of 

a tooth paste was the only one in which case the adjusted mean score at evaluation I 

had a statistically higher value than that at baseline (p<0.001) (Table 15). The 

evaluation I and baseline scores of the K-Caries index as a whole were significantly 

different favoring evaluation I score at p<0.05. The scores for all four questions and the 

cumulative index did not change significantly between evaluation I and evaluation II. 

However, the evaluation III scores for these questions and the cumulative K-Caries 

score except the said scores for the question about the caries preventive measures were 

significantly higher than the corresponding scores at evaluation II (p<0.001). The 

adolescents‟ knowledge related to the essential content of toothpaste or miswak and the 

first sign of dental caries as well as the cumulative K-Caries score experienced a 

significant decline from evaluation III to evaluation IV (p<0.05).  

4.4.1.3  K-Gingivitis Domain 

At evaluation I the scores of the educator-led groups for the knowledge about the cause 

(p<0.05) and first sign of gingivitis (p<0.001), and consequently their cumulative K-

Gingivitis score (p<0.05) was statistically better than the relative scores at baseline 

(Table 15). All these three scores, however, showed no statistically significant change 

from evaluation I to evaluation II. The mean scores for the two questions about the gum 

disease and the overall K-Gingivitis score improved to a significant degree from 

evaluation II to evaluation III (p<0.001). These scores, however, showed a statistically 

significant decrease at evaluation IV compared to the corresponding scores at 

evaluation III (p<0.05) except the said scores for the knowledge about the cause of 

gingivitis which were insignificantly different. 
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4.4.1.4 K-Cancer Domain 

The cumulative evaluation I scores for adolescents‟ knowledge about the tobacco 

containing products (p<0.05) as well as about the hazards of BNPs (p<0.05) and TCPs 

(p<0.001) were significantly higher than the respective baseline scores (Table 15). This 

resulted in statistical superiority of cumulative evaluation I K-Cancer score over the 

corresponding baseline scores (p<0.05). The cumulative scores for the knowledge 

about TCPs and their health hazards deteriorated significantly from evaluation I to 

evaluation II (p<0.05) and so did the K-Caries index score (p<0.05). 

The adjusted mean scores for all questions included in the K-Cancer domain as well as 

the score for the domain itself were statistically higher at evaluation III as compared to 

the respective scores at evaluation II (p<0.001). However, the differences between 

evaluation III and evaluation IV scores of all questions in the K-Cancer domain were 

statistically insignificant at p<0.05. 

It can be observed in Table 16 that the cognitive gain in K-Cancer domain resulting 

from repeated and reinforced OHE was at least 4.5 times more likely to be sustained 

over the period of one year (Evaluation IV) compared to the baseline knowledge while 

the sustainability of one-time OHE was only 56% over a six-month period. 
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Table 16: Effect of repetition & reinforcement on Oral Health Knowledge (OHK)  

Domain Question 

Effect Size 

Odds Ratio (CI)
* 

I II III IV 

K
n

o
w

le
d

g
e 

a
b

o
u

t 

d
en

ti
ti

o
n

 (
K

-D
en

t)
 

 
 Number of milk teeth 

2.12 

(1.73-2.59) 

1.52 

(1.24-1.87) 

31.96 

(24.43-41.80) 

7.02 

(5.71-8.62) 

Number of permanent  

teeth 

1.75 

(1.42-2.16) 

1.20 

(0.98-1.47) 

5.55 

(4.14-7.04) 

2.89 

(2.08-3.81) 

 Age of eruption of 1st 

molar 

1.50 

(1.25-1.80) 

1.09 

(0.90-1.31) 

13.10 

(10.16-16.89) 

3.03 

(2.51-3.65) 

 K-Dent 
1.27 

(1.18-1.37) 

1.10 

(1.04-1.18) 

2.12 

(2.01-2.24) 

1.69 

(1.60-1.79) 

 

K
n

o
w

le
d

g
e 

a
b

o
u

t 
d

en
ta

l 

ca
ri

es
 (

K
-C

a
ri

es
) 

Essential content of  

tooth paste 

2.33 

(1.94-2.80) 

2.06 

(1.71-2.47) 

11.34 

(8.90-14.12) 

5.98 

(4.87-7.36) 

Most important sign   

of dental caries 

1.33 

(1.00-1.76) 

1.24 

(0.94-1.65) 

3.34 

(2.58-4.33) 

1.90 

(1.45-2.48) 

Eatables harmful to    

teeth 

1.01 

(0.98-1.03) 

1.00 

(0.97-1.02) 

1.34 

(1.30-1.37) 

1.17 

(1.04-1.30) 

Measures to prevent  

caries 

1.02 

(0.73-1.42) 

1.00 

(0.74-1.41) 

1.04 

(0.79-1.39) 

1.03 

(0.69-1.45) 

  K-Caries 
1.50 

(1.33-1.68) 

1.38  

(1.23-1.55) 

2.96  

(2.80-3.15) 

2.49  

(2.21-2.81) 

 

K
n

o
w

le
d

g
e 

a
b

o
u

t 
g
in

g
iv

it
is

 

 (
K

-G
in

g
iv

it
is

) 

Cause of gum disease 
1.45 

(1.19-1.75) 

1.25 

(1.03-1.52) 

3.44 

(2.84-4.16) 

2.58 

(2.13-3.12) 

First sign of gum 

disease 

2.89 

(2.22-3.67) 

2.00 

(1.52-2.62) 

10.80 

(9.06-12.82) 

7.27 

(5.62-9.02) 

K- Gingivitis 
1.57 

(1.36-1.80) 

1.33 

(1.15-1.54) 

2.86 

(2.64-3.10) 

2.44 

(2.25-2.63) 

 

K
n

o
w

le
d

g
e 

a
b

o
u

t 
o
ra

l 

ca
n

ce
r 

 (
K

-C
a
n

ce
r
) 

Tobacco-containing 

things 

3.02 

(2.28-3.88) 

1.64 

(1.09-2.29) 

7.59 

(5.93-9.49) 

6.37 

(4.96-8.11) 

Hazards of betel-nuts 
5.00 

(3.09-7.12) 

1.77 

(1.00-3.13) 

18.25 

(15.62-21.02) 

16.60 

(12.08-

21.34) 

Hazards of tobacco 
2.63 

(2.24-3.27) 

1.68 

(1.29-2.19) 

5.60 

(4.36-7.09) 

5.29 

(4.12- 6.59) 

K-Cancer 
2.53 

(2.07-3.06) 

1.56 

(1.18-2.05) 

4.79 

(3.58-6.40) 

4.51 

(3.37-6.02) 

 OHK-Composite Index 
1.49 

(1.35-1.67) 

1.24 

(1.12-1.36) 

2.68 

(2.48-2.90) 

2.26 

(2.09-2.44) 
 * The baseline score was used as the reference; CI: 95% Confidence Interval; All values adjusted for gender, type of 

school, clustering effect and OHE strategy using GEE.  
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4.4.1.5  OHK-Composite Index 

The overall score of oral health knowledge (OHK-Composite index score) of the study 

subjects at evaluation I was statistically higher than the corresponding score at baseline 

(p<0.05) (Table 15). The evaluation I and evaluation II scores were, however, 

insignificantly different. The OHK-Composite index score exhibited a highly 

significant improvement from evaluation II to evaluation III (p<0.001) but then 

declined significantly at evaluation IV (p<0.05). 

It was evident from the results of the study that the repeated and reinforced OHE was 

168% and 126% more likely to have a sustained effect on the oral health knowledge of 

adolescents over the period of six-month (Evaluation III) and one year (Evaluation IV) 

respectively compared to 24% sustainability of oral health knowledge gained by one-

time OHE over the period of six-month, when the baseline knowledge was used as a 

reference in both cases (Table 16). The impact (magnitude and sustainability) of 

repeated and reinforced OHE on adolescents‟ oral health knowledge compared to one-

time OHE can be clearly observed in Fig 3. 
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Figure 3: Effect of repetition and reinforcement on Oral Health Knowledge 
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4.4.2 Attitudes towards oral hygiene maintenance 

 

As can be observed in Table 17, neither one-time OHE nor repeated and reinforced 

OHE could have a significant effect on the attitudes of adolescents towards 

maintenance of oral hygiene as an overwhelming majority (above 95%) of them already 

possessed positive attitudes at baseline (Annex 8).  

 

Table 17: Effect of repetition & reinforcement on Attitudes towards Oral Hygiene 

Maintenance: Percent change in adjusted mean scores at different evaluations 

 

 Question   Cumula-

tive score 

(n=935) 

DL 

(n=303) 

TL 

(n=307) 

PL 

(n=325) 

Statistical 

significa-

nce 

A
tt

it
u

d
es

 t
o
w

a
rd

s 
O

ra
l 

H
y
g
ie

n
e 

M
a
in

te
n

a
n

ce
 

Tooth 

cleaning as 

part of general 

cleanliness 

I vs BL 07 02 01 04 NS 

II vs I 04 03 01 00 NS 

III vs II 04 02 01 01 NS 

IV vs III 03 02 00 01 NS 

Readiness for 

cleaning teeth 

while feeling 

sleepy 

I vs BL 03 00 01 02 NS 

II vs I 00 00 00 01 NS 

III vs II 04 03 01 01 NS 

IV vs III 02 01 00 01 NS 

 

Attitudes 

(Score: 2) 

I vs BL 04 01 00 03 NS 

II vs I 02 01 00 01 NS 

III vs II 03 00 01 02 NS 

IV vs III 02 01 00 01 NS 

Score for correct answer to a question:1 

 

E
ff

ec
t 

si
ze

: 

O
d

d
s 

R
a
ti

o
 

(C
I)

*
 

Question I II III IV 

Tooth cleaning as part of 

general cleanliness 

1.12 

(0.87-1.49) 

1.04 

(0.69-1.38) 

1.11 

(0.91-1.62) 

1.08 

(0.79-1.51) 

Readiness for cleaning 

teeth while feeling sleepy 

1.03 

(0.59-1.43) 

1.05 

(0.48-1.37) 

1.14 

(0.93-1.71) 

1.10 

(0.83-1.67) 
Score for correct answer to a question:1; A percent change of ≤0.5 has been entered as zero change; 

DL: Dentist-led; TL: Teacher-led; PL: Peer-led strategies of oral health education; †p<0.05; ‡p<0.001 
* The baseline score was used as the reference; CI: 95% Confidence Interval; NS: Statistically non-significant 
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4.4.3 Oral Health Behavior (OHB) 

4.4.3.1  OHB-Gingivitis and OHB-Cancer Domains 

The adjusted mean evaluation I scores for questions about the frequency and method of 

tooth cleaning as well as the disliking of adolescents for their peers having bad breath 

were statistically higher than the respective baseline scores (p<0.05) (Table 18). 

Furthermore, a significantly higher proportion of adolescents at evaluation I looked for 

the presence of fluoride in the tooth paste and miswak before using it than the 

percentage doing the same at baseline (p<0.001). However, the adolescents‟ behaviors 

about cleaning the cervical area of teeth, practicing thorough tooth cleaning, buying, 

consuming and sharing BNPs, using TCPs, avoiding peers consuming BNPs and 

persuading peers to avoid/ quit the use of these products did not change significantly 

from baseline to evaluation I (Table 18). The overall evaluation I OHB-Gingivitis score 

exhibited a significant improvement over the baseline score (p<0.05) but the difference 

between the two scores of the OHB-Cancer index remained statistically non-significant. 

The cumulative scores for all questions related to the prevention of gingivitis and oral 

cancer; and consequently the cumulative OHB-Gingivitis and OHB-Cancer scores 

showed a statistically significant improvement at evaluation III over the corresponding 

scores at evaluation II (p<0.001) except the score for tobacco consuming behavior of 

adolescents that changed insignificantly (Table 18).  

The differences between the cumulative evaluation I and evaluation II scores and those 

between evaluation III and evaluation IV scores for all oral health behavior related 

questions as well as OHB-Gingivitis and OHB-Cancer index scores were found to be 

statistically non-significant (Table 18). 
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Table 18: Effect of repetition & reinforcement on Oral Health Behavior (OHB): 

percent change in adjusted mean scores at different evaluations  

 

Domain Question   

Cumulat-

ive score 

(n=935) 

DL 

(n=303) 

TL 

(n=307) 

PL 

(n=325) 

Statistical

Significa-

nce 
O

ra
l 

H
ea

lt
h

 B
eh

a
v
io

r 
to

w
a
rd

s 
P

re
v
en

ti
o

n
 o

f 
G

in
g
iv

it
is

 (
O

H
B

-G
in

g
iv

it
is

) Tooth 

cleaning 

frequency 

I vs BL 08
†
 12

†
 03 10

†
 I > BL 

II vs I 02 02 01 04 NS 

III vs II 16
‡
 22

‡
 12

†
 14

‡
 III>II 

IV vs III 03 05 03 00 NS 

Tooth 

cleaning 

method 

I vs BL 09
†
 12

†
 02 12

†
 I > BL 

II vs I 05 06 02 06 NS 

III vs II 20
‡
 31

‡
 13

†
 15

‡
 III>II 

IV vs III 05 06 02 07 NS 

Looking for 

fluoride in 

toothpaste/ 

miswak 

I vs BL 25
‡
 23

‡
 22

‡
 29

‡
 I > BL 

II vs I 02 03 04 00 NS 

III vs II 20
‡
 19

‡
 21

‡
 20

‡
 III>II 

IV vs III 04 01 08
†
 02 IV>III 

Cleaning 

cervical areas 

of teeth 

I vs BL 04 04 03 06 NS 

II vs I 02 03 02 03 NS 

III vs II 46
‡
 37

‡
 45

‡
 56

‡
 III>II 

IV vs III 01 02 00 01 NS 

Thoroughness 

of tooth 

cleaning 

I vs BL 06 07
†
 05 07

†
 I > BL 

II vs I 02 03 03 00 NS 

III vs II 48
‡
 42

‡
 49

‡
 54

‡
 III>II 

IV vs III 02 02 02 02 NS 

Avoiding 

peers with bad 

breath 

I vs BL 07
†
 10

†
 04 08

†
 I > BL 

II vs I 03 05 00 03 NS 

III vs II 32
‡
 27

‡
 28

‡
 40

‡
 III>II 

IV vs III 02 01 03 01 NS 

OHB-

Gingivitis 

(Score: 6) 

I vs BL 10
†
 11

†
 06

†
 12

†
 I > BL 

II vs I 03 04 02 03 NS 

III vs II 30
‡
 29

‡
 28

‡
 33

‡
 III>II 

IV vs III 01 02 00 01 NS 
Continued on Next Page 

Score for correct answer to a question:1; A percent change of ≤0.5 has been entered as zero change; 

DL: Dentist-led; TL: Teacher-led; PL: Peer-led strategies of oral health education; †p<0.05; ‡p<0.001; >:Statistically 

better than; NS: Statistically insignificant difference; Cumulative scores adjusted for gender, type of school, 

clustering effect and OHE strategy using GEE; Scores of DL,TL,PL strategies adjusted for gender, type of school 

and clustering.     
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Domain Question   

Cumulat- 

ive score 

(n=935) 

DL 

(n=303) 

TL 

(n=307) 

PL 

(n=325) 

Statistical 

significance 

O
ra

l 
H

ea
lt

h
 B

eh
a
v
io

r 
to

w
a
rd

s 
p

re
v

en
ti

o
n

 o
f 

o
ra

l 
ca

n
ce

r 
(O

H
B

-C
a

n
ce

r)
 Not 

consuming 

betel-nuts 

I vs BL 04 05 05 03 NS 

II vs I 02 02 01 02 NS 

III vs II 31
‡
 39

‡
 19

‡
 33

‡
 III>II 

IV vs III 04 07 01 05 NS 

Not 

consuming 

tobacco 

I vs BL 03 03 05 02 NS 

II vs I 01 01 00 01 NS 

III vs II 02 02 02 01 NS 

IV vs III 00 01 00 00 NS 

Not buying 

betel nut 

products 

I vs BL 07 07 05 10
†
 NS 

II vs I 01 00 01 03 NS 

III vs II 22
‡
 27

‡
 16

‡
 23

‡
 III>II 

IV vs III 01 01 01 02 NS 

Not sharing 

betel nut 

products 

I vs BL 04 06 03 02 NS 

II vs I 02 03 02 00 NS 

III vs II 37
‡
 37

‡
 29

‡
 46

‡
 III>II 

IV vs III 06 06 06 07 NS 

Avoiding 

peers using 

betel nuts 

I vs BL 01 03 01 00 NS 

II vs I 02 01 02 02 NS 

III vs II 45
‡
 48

‡
 39

‡
 47

‡
 III>II 

IV vs III 01 04 00 00 NS 

Persuading 

peers to avoid 

betel nuts 

I vs BL 04 05 02 05 NS 

II vs I 02 02 02 01 NS 

III vs II 47
‡
 33

‡
 53

‡
 54

‡
 III>II 

IV vs III 03 04 03 01 NS 

OHB-Cancer 

(Score: 6) 

I vs BL 04 05 03 03 NS 

II vs I 01 01 01 01 NS 

III vs II 30
‡
 31

‡
 26

‡
 34

‡
 III>II 

IV vs III 03 04 02 02 NS 

 

OHB-Composite  

(Score: 12) 

I vs BL 07
†
 08

†
 05 08

†
 I > BL 

II vs I 03 03 01 02 NS 

III vs II 30
‡
 30

‡
 27

‡
 33

‡
 III>II 

IV vs III 02 03 01 02 NS 
Score for correct answer to a question:1; A percent change of ≤0.5 has been entered as zero change; 

DL: Dentist-led; TL: Teacher-led; PL: Peer-led strategies of oral health education; †p<0.05; ‡p<0.001; >:Statistically 

better than; NS: Statistically insignificant difference; Cumulative scores adjusted for gender, type of school, 

clustering effect and OHE strategy using GEE; Scores of DL,TL,PL strategies adjusted for gender, type of school 

and clustering.     
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4.4.3.2 OHB-Composite Index 

The overall oral health behavior score (OHB-Composite score) of the study participants 

exhibited a statistically significant improvement at evaluation I compared to the 

baseline score (p<0.05). Similarly this score increased significantly from evaluation II 

to evaluation III (p<0.001). However the score changed significantly neither between 

evaluation I and evaluation II nor between evaluation III and evaluation IV (Table 18). 

The results of the study showed that the sustainability of the effect of repeated and 

reinforced OHE on the oral health behavior of the study participants over six-month 

period (Evaluation III) was about 100% higher (OR: 2.22, CI: 2.08-2.37) than that of 

the effect produced by one-time OHE (OR: 1.18, CI: 1.11-1.25) when the effects 

resulting from two types of education were compared to the baseline oral health 

behavior score (Table 19). The finding remained almost the same even after one year 

(Evaluation IV) of repeated and reinforced OHE (OR: 2.17, CI: 2.03-2.31). The 

overlapping confidence intervals of the scores at evaluation III and IV in Fig 4 clearly 

illustrate the sustainability of the positive effect of the repeated and reinforced OHE on 

adolescents‟ oral health behavior over a period of one year. 
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Table 19: Effect of repetition and reinforcement on Oral Health Behavior 

Domain Question 

Effect size 

Odds ratio (CI)
* 

I II III IV 
O

ra
l 

H
ea

lt
h

 B
eh

a
v

io
r 

to
w

a
rd

s 

P
re

v
en

ti
o

n
 o

f 
G

in
g
iv

it
is

 (
O

H
B

-

G
in

g
iv

it
is

) 
Tooth cleaning 

frequency 

1.44 

(1.20-1.73) 

1.34 

(1.12-1.61) 

2.65 

(2.19-3.22) 

2.31 

(1.91-2.79) 

Tooth cleaning method 
1.46 

(1.21-1.76) 

1.16 

(0.96-1.40) 

2.63 

(2.18-3.18) 

2.11 

(1.75-2.54) 

Looking for fluoride in 

toothpaste/ miswak 

2.94 

(2.42-3.56) 

2.70 

(2.22-3.27) 

6.29 

(5.15-7.69) 

7.38 

(6.02-8.89) 

Cleaning cervical areas 

of teeth 

1.34 

(1.06-1.69) 

1.13 

(0.89-1.43) 

8.89 

(7.13-10.82) 

9.10 

(7.30-11.17) 

Thoroughness of tooth 

cleaning 

1.77 

(1.38-2.28) 

1.43 

(1.10-1.84) 

13.43 

(10.57-16.47) 

14.66 

(11.52-18.02) 

Avoiding peers with bad 

breath 

1.61 

(1.28-2.02) 

1.36 

(1.08-1.72) 

5.80 

(4.67-7.06) 

5.46 

(4.39-6.78) 

OHB-Gingivitis 

 

1.38 

(1.29-1.48) 

1.27 

(1.18-1.36) 

2.36 

(2.19-2.53) 

2.33 

(2.17-2.50) 

 

O
ra

l 
H

ea
lt

h
 B

eh
a
v
io

r 
to

w
a
rd

s 

p
re

v
en

ti
o
n

 o
f 

o
ra

l 
ca

n
ce

r 
(O

H
B

-C
a
n

ce
r)

 Not consuming betel-

nuts 

1.59 

(1.23-2.05) 

1.26 

(0.97-1.65) 

6.09 

(4.79-7.58) 

5.09 

(4.00-6.36) 

Not consuming tobacco 
3.13 

(1.69-5.81) 

2.41 

(1.39-4.18) 

7.78 

(3.20-15.92) 

5.16 

(2.46-10.83) 

Not buying betel nut 

products 

1.76 

(1.38-2.23) 

1.62 

(1.27-2.06) 

4.49 

(3.58-5.64) 

4.25 

(3.39-5.34) 

Not sharing betel nut 

products 

1.31 

(1.04-1.66) 

1.24 

(0.98-1.57) 

7.14 

(5.72-8.82) 

5.12 

(4.10-6.38) 

Avoiding peers using 

betel nuts 

1.01 

(0.82-1.25) 

0.98 

(0.79-1.20) 

6.67 

(5.44-8.17) 

6.28 

(5.13-7.69) 

Persuading peers to 

avoid betel nuts 

1.25 

(0.99-1.57) 

1.18 

(0.94-1.49) 

9.03 

(7.26-11.09) 

8.97 

(7.22-11.05) 

OHB Cancer 

 

1.14 

(1.05-1.24) 

1.10 

(1.01-1.20) 

2.09 

(1.93-2.26) 

2.00 

(1.85-2.17) 

OHB-Composite  

 

1.26 

(1.18-1.33) 

1.18 

(1.11-1.25) 

2.22 

(2.08-2.37) 

2.17 

(2.03-2.31) 
* The baseline score was used as the reference; CI: 95% Confidence Interval; All values adjusted for gender, type of 

school, clustering effect and OHE strategy using GEE.  
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Figure 4: Effect of repetition and reinforcement on Oral Health Behavior 
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4.4.4 Oral Health Status 

4.4.4.1 Caries Experience 

All differences between cumulative baseline and evaluation I, evaluation I and 

evaluation II, evaluation II and evaluation III; and evaluation III and evaluation IV 

scores of various components of DMFT i.e. DT, MT and FT, and those of the DMFT-

Composite index itself were statistically non-significant at p<0.05 (Table 20). 

4.4.4.2 Oral Hygiene Status 

The cumulative baseline and evaluation I, evaluation I and evaluation II; and evaluation 

III and evaluation IV scores of the three individual components of oral hygiene status 

including PLQ, BOP and CAL as well as the corresponding OHS-Composite scores 

differed insignificantly at p<0.05 (Table 20). The differences between the cumulative 

evaluation II and evaluation III scores of clinical indicators of oral hygiene status and 

the OHS-Composite scores were highly significant in favor of the evaluation III scores 

at p<0.001. 
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Table 20: Effect of repetition and reinforcement: Percentage change in the adjusted mean 

scores of clinical indicators at different evaluations  

 

Clinical Indicator   

Cumulative 

score 

(n=935) 

Dentist-

led 

(n=303) 

Teacher-

led 

(n=307) 

Peer-led 

(n=325) 

 

Statistical 

Significance 

Caries Experience (DMFT)  

Decayed teeth (DT)
*
 

I vs BL 0.00 0.00 0.00 0.00 NS 

II vs I 0.08 0.07 0.07 0.11 NS 

III vs II 0.30 0.25 0.32 0.32 NS 

IV vs III 0.01 0.03 0.00 0.00 NS 

Missing teeth (MT)
*
 

 

I vs BL 0.00 0.00 0.00 0.00 NS 

II vs I 0.03 0.04 0.04 0.00 NS 

III vs II 0.01 0.04 0.00 0.00 NS 

IV vs III 0.00 0.00 0.00 0.00 NS 

Filled teeth (FT)
*
 

I vs BL 0.00 0.00 0.00 0.00 NS 

II vs I 0.00 0.00 0.00 0.00 NS 

III vs II 0.00 0.00 0.00 0.00 NS 

IV vs III 0.00 0.00 0.00 0.00 NS 

DMFT-Composite
*
 

I vs BL 0.00 0.00 0.00 0.00 NS 

II vs I 0.12 0.14 0.11 0.11 NS 

III vs II 0.32 0.29 0.36 0.32 NS 

IV vs III 0.07 0.21 0.00 0.00 NS 

 

Plaque (PLQ)
ᵞ
 

  

I vs BL 1.25 1.67 2.00 0.17 NS 

II vs I 1.75 1.58 3.67 0.00 NS 

III vs II 9.50
‡
 9.75

‡
 11.17

‡
 7.50

‡
 III>II 

IV vs III 0.42 0.58 0.08 0.75 NS 

Bleeding on Probing 

(BOP)
ᵞ
 

 

I vs BL 1.67 2.67 0.67 1.58 NS 

II vs I 1.33 0.92 1.33 1.67 NS 

III vs II 8.33
‡
 6.00

†
 8.75

‡
 10.08

‡
 III>II 

IV vs III 2.92 3.08 2.00 3.83 
NS 

Calculus (CAL)
ᵞ
 

 

I vs BL 1.67 2.42 1.25 1.25 NS 

II vs I 0.75 0.33 0.83 1.17 NS 

III vs II 3.92
‡
 3.92

‡
 5.25

‡
 2.58 III>II 

IV vs III 0.08 0.08 0.17 0.08 NS 

OHS-Composite
ᵟ
 

I vs BL 4.33 5.08 3.08 3.33 NS 

II vs I 4.08 4.17 2.92 4.17 NS 

III vs II 15.08
‡
 15.42

‡
 14.92

‡
 17.67

‡
 III>II 

IV vs III 3.42 5.00 2.50 2.67 NS 
*Total number of teeth: 28; ᵞ Number of sextants of oral cavity with PLQ, BOP or CAL (Total: 12); ᵟ Number of sextants of oral 
cavity free of PLQ, BOP or CAL (Total: 12); >: Statistically better than; NS: statistically insignificant; †p<0.05; ‡p<0.001; 

Cumulative scores adjusted for gender, type of school, clustering effect and OHE strategy using GEE; Scores of DL,TL,PL 

strategies adjusted for gender, type of school and clustering; a lower value of DT, MT, FT, DMFT-Composite, PLQ, BOP, 

CAL at p<0.05 is statistically better than a higher value and vice versa for OHS-Composite; A percent change of 

≤0.5 has been entered as zero change; 
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The study found that the adolescents‟ OHS-Composite index score, as a result of 

repeated and reinforced OHE, remained 37% and 49% higher than the respective score 

at baseline over the period of six-month (Evaluation III) and one year (Evaluation IV) 

respectively while one-time OHE had virtually no effect on their oral hygiene status 

(Table 21). The persistently maintained improvement of oral hygiene status resulting 

from repeated and reinforced OHE can be observed in Fig 5. 

Table 21: Effect of repetition and reinforcement on clinical indicators and 

composite indices 

Clinical Indicator 

Effect Size 

Odds Ratio (CI)
* 

I II III IV 

Caries Experience (DMFT) 

Decayed Teeth 
1.01 

(0.72-1.36) 

1.17 

(0.86-1.54) 

1.69 

(1.42-2.05) 

1.72 

(1.36-2.15) 

DMFT-Composite 
1.01 

(0.72-1.36) 

1.20 

(0.88-1.52) 

1.71 

(1.39-2.09) 

1.74 

(1.37-2.18) 

Oral Hygiene Status (OHS) 

Plaque without bleeding 
0.96  

(0.92-1.00) 

1.02 

(0.97-1.06) 

0.82 

(0.78-0.86) 

0.78 

(0.74-0.83) 

Bleeding on probing 
1.08 

(0.98-1.16) 

1.15 

(1.07-1.24) 

0.70 

(0.62-0.77) 

0.56 

(0.50-0.63) 

Dental Calculus 
1.28 

(1.08-1.52) 

1.37 

(1.17-1.57) 

2.01 

(1.71-2.35) 

2.01 

(1.71-2.35) 

OHS-Composite 
0.87 

(0.79-0.97) 

0.75 

(0.66-0.85) 

1.37 

(1.25-1.51) 

1.49 

(1.38-1.60) 
  * The baseline score was used as the reference; CI: 95% Confidence Interval; All values adjusted for gender, type of 

school, clustering effect and  OHE strategy using GEE; a lower value of DT, DMFT-Composite, PLQ, BOP, CAL at 

p<0.05 is statistically better than a higher value and vice versa for OHS-Composite 
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Figure 5: Effect of repetition and reinforcement on Oral Hygiene Status 
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4.4.5 Intra-group comparisons at different evaluations 

The results of intra-group comparisons made between the baseline and evaluation I, 

evaluation I and evaluation II, evaluation II and evaluation III; and evaluation III and 

evaluation IV scores of each of the three educator-led groups for various questions, 

clinical indicators, domains and composite indices are presented in this section. The 

individual group scores at baseline and various evaluations were adjusted for gender, 

school type and clustering effect using generalized estimating equations. 

4.4.5.1 Oral Health Knowledge 

Table 15 illustrates the percent change in the cumulative and individual mean scores of 

the educator-led groups at successive evaluations with respect to the scores at baseline 

and previous evaluations. It also highlights the statistically significant differences 

between evaluation I and baseline, evaluation II and evaluation I, evaluation III and 

evaluation II; and evaluation IV and evaluation III scores regarding various oral health 

knowledge questions, domains and the OHK-Composite index.  

4.4.5.1.1 Question-wise comparisons 

4.4.5.1.1.1 Evaluation I versus Baseline scores 

The DL and PL groups showed a statistically significant improvement in knowledge 

about the number of milk teeth, the essential content of a tooth paste, the first sign of 

gingivitis, the products containing tobacco and ill-effects of TCPs (p<0.001) as well as 

the hazards of BNPs (p<0.05) from baseline to evaluation I (Table 15). The knowledge 

of adolescents in the DL group about the total number of permanent teeth was 

statistically higher at evaluation I than that at baseline (p<0.05). The TL group 

exhibited a significant increase in knowledge about the essential content of a tooth 

paste, tobacco-containing products and hazards of TCPs  from baseline to evaluation I 

(p<0.05). The evaluation I scores of the PL group for questions related to the number of 
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permanent teeth, the age of eruption of first molar (p<0.001) and the cause of gingivitis 

(p<0.05) was statistically better than the respective baseline scores. 

4.4.5.1.1.2  Evaluation II versus Evaluation I scores 

The knowledge of the DL and PL groups about the number of milk teeth (p<0.05) and 

that of the PL group about the number of permanent teeth (p<0.001) experienced a 

reduction from evaluation I to evaluation II (Table 15).  The DL (p<0.001) and PL 

(p<0.05) groups encountered a decrease in their knowledge about the hazards of TCPs 

from evaluation I to evaluation II. The DL and TL groups‟ scores for knowledge about 

the products containing tobacco  and the knowledge of the PL group about hazards of 

betel nuts deteriorated significantly from evaluation I to evaluation II (p<0.05).  

4.4.5.1.1.3  Evaluation III versus Evaluation II scores 

The evaluation III mean scores of the educator-led groups for the majority of questions 

about oral health knowledge of adolescents were statistically higher than the respective 

evaluation II scores at p<0.001 except the difference between evaluation III and 

evaluation II scores of the TL group for question about the hazards of TCPs where the 

level of statistical significance was p<0.05 (Table 15). The difference between the said 

scores of the DL group for the question about the most important sign of dental caries, 

and those between the two scores of all three educator-led groups for question related to 

caries preventive measures were found to be statistically non-significant.   

4.4.5.1.1.4 Evaluation IV versus Evaluation III scores 

The mean scores of the DL and PL groups for knowledge about the number of milk 

teeth and the age of eruption of first molar tooth decreased significantly from 

evaluation III to evaluation IV (p<0.001) (Table 15). The TL group also showed a 

reduction in these scores at significance levels of p<0.05 and p<0.001 respectively. The 

DL group‟s score for knowledge related to the number of permanent teeth (p<0.05) and 
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the essential content of a tooth paste (p<0.001) deteriorated to a significant degree 

between evaluation III and evaluation IV. Similar was the case with the knowledge of 

the DL group about the cause and first sign of gingivitis (p<0.05). The adjusted mean 

score of the PL group for knowledge about the most important sign of dental caries 

(p<0.001) and that of the TL group for knowledge about the first sign of gum disease 

(p<0.05) experienced a decrease from evaluation III to evaluation IV.  

The question-wise scores of the three educator-led groups in K-Cancer domain did not 

deteriorate between evaluation III and evaluation IV. Similar was the case with the 

corresponding scores of the PL group in K-Gingivitis domain. 

4.4.5.1.2 Domain-wise comparisons 

4.4.5.1.2.1 Evaluation I versus Baseline scores 

The evaluation I K-Dent, K-Caries, K-Gingivitis (p<0.05) and K. Cancer (p<0.001) 

scores of the DL group were significantly better than its corresponding scores at 

baseline (Table 15). The PL group also had K-Dent (p<0.001), K-Caries (p<0.05), K-

Gingivitis (p<0.001) and K-Cancer (p<0.05) scores at evaluation I which were 

statistically higher than the respective baseline scores. However, the differences 

between baseline and evaluation I scores of the TL strategy in all four domains were 

statistically insignificant.  

4.4.5.1.2.2 Evaluation II versus Evaluation I scores 

The three educator-led groups had evaluation I and II K-Caries and K-Gingivitis scores 

which were insignificantly different. The evaluation I K-Cancer scores of the DL and 

PL groups were statistically higher than their corresponding evaluation II scores 

(p<0.05). Similar was the case with the evaluation I and II K-Dent scores of the PL 

group (p<0.05) (Table 15). 
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4.4.5.1.2.3 Evaluation III versus Evaluation II scores 

The three educator-led groups had differences between their respective evaluation III 

and evaluation II domain-wise scores which were highly significant in favor of 

evaluation III scores at P<0.001(Table 15).   

4.4.5.1.2.4 Evaluation IV versus Evaluation III scores 

The evaluation IV scores of the DL and PL groups were significantly lower than their 

corresponding evaluation III scores in K-Dent (p<0.001) and K-Caries (p<0.05) 

domains (Table 15). The differences between evaluation III and evaluation IV scores of 

the TL group in K-Dent and K-Gingivitis domains were statistically significant at 

p<0.05 in favor of the evaluation III scores. The said scores of the DL group in K-

Gingivitis domain also experienced a significant decrease from evaluation III to 

evaluation IV (p<0.05) (Table 15). The K-Cancer scores of the three educator-led 

groups showed no statistically significant reduction between evaluation III and 

evaluation IV. 

4.4.5.1.3 Composite index-wise comparisons 

The evaluation I OHK-Composite index scores of the DL and PL groups were 

significantly better than their respective baseline scores (p<0.05). But the scores of the 

two groups exhibited a statistically significant decrease from evaluation I to evaluation 

II (p<0.05) (Table 15). All three educator-led groups had significantly higher OHK-

Composite scores at evaluation III than those at evaluation II (p<0.001). However the 

evaluation IV OHK-Composite scores of the DL and PL groups encountered a 

significant decrease as compared to the corresponding scores at evaluation III (P<0.05). 

4.4.5.2  Attitudes towards oral hygiene maintenance 

In case of questions about attitudes of adolescents towards maintenance of oral hygiene 

all differences between evaluation I and baseline, evaluation II and evaluation I, 
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evaluation III and evaluation II; and evaluation IV and evaluation III scores of the 

educator-led groups were found to be statistically non-significant (Table 17).  

4.4.5.3 Oral Health Behavior 

4.4.5.3.1 Question-wise comparisons 

4.4.5.3.1.1Evaluation I versus Baseline scores 

It can be observed in Table 18 that the DL and PL groups had significantly higher mean 

evaluation I scores for questions about the frequency and method of tooth cleaning than 

the corresponding baseline scores (p<0.05). The same was true for the mean baseline 

and evaluation I scores of these groups for behaviors of cleaning teeth thoroughly and 

avoiding peers with bad breath (p<0.05). The performance of all three educator-led 

groups with regard to choosing a fluoride-containing tooth paste was statistically better 

at evaluation I than their respective behavior at baseline (p<0.001). A statistically 

higher proportion of adolescents in the PL group reported abstaining from buying 

BNPs at evaluation I than the proportion doing the same at baseline (p<0.05).  

4.4.5.3.1.2 Evaluation II versus Evaluation I scores 

The evaluation I and evaluation II scores of the DL, TL and PL groups differed 

insignificantly for all questions in the two behavior domains (Table 18). 

4.4.5.3.1.3 Evaluation III versus Evaluation II scores 

The differences between the evaluation III and evaluation II scores of the educator-led 

groups for the majority of questions in the OHB-Gingivitis and OHB-Cancer domains 

were highly significant in favor of the evaluation III scores at p<0.001 except the 

difference between these scores of the TL group in case of questions about the 

frequency and method of tooth cleaning where the level of statistical significance was 

p<0.05 (Table 18). The difference between these scores of the three groups for question 

about the tobacco-consuming behavior of adolescents was statistically non-significant.  
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4.4.5.3.1.4 Evaluation IV versus Evaluation III scores 

The evaluation III and evaluation IV scores of the DL, TL and PL groups had non-

significant differences for all questions in the two behavior domains with the exception 

of a question about looking for fluoride in toothpaste or miswak before using it (Table 

18). The adolescents in the TL group performed statistically better at evaluation IV 

regarding this behavior than they did at evaluation III (p<0.05). 

4.4.5.3.2 Domain-wise comparisons 

4.4.5.3.2.1 Evaluation I versus Baseline scores 

The evaluation I OHB-Gingivitis score of the DL, TL and PL groups were significantly 

higher than the respective baseline scores (p<0.05). All three educator-led groups, 

however, had insignificantly different baseline and evaluation I scores in OHB-Cancer 

domain (Table 18).  

4.4.5.3.2.2 Evaluation II versus Evaluation I scores 

The differences between evaluation I and evaluation II OHB-Gingivitis and OHB-

Cancer scores of the three groups were statistically non-significant (Table 18).  

4.4.5.3.2.3 Evaluation III versus Evaluation II scores 

The educator-led groups had significantly higher evaluation III scores in OHB-

Gingivitis and OHB-Cancer  domains as compared to their respective evaluation II 

scores (p<0.001) (Table 18).  

4.4.5.3.2.4 Evaluation IV versus Evaluation III scores 

The evaluation III and evaluation IV scores of the educator-led groups in the two 

behavior domains were insignificantly different at p<0.05 (Table 18). 

4.4.5.3.3 Composite index-wise comparisons 

The DL and PL groups had statistically better OHB-Composite index scores at 

evaluation I than their corresponding scores at baseline (p<0.05) (Table 18). But the 



200 
 

 

differences between evaluation I and evaluation II OHB-Composite index scores of the 

educator-led groups in the two behavior domains were statistically insignificant (Table 

18). The same was true for evaluation III and evaluation IV OHB-Composite index 

scores. The three groups, however, had OHB-Composite index scores at evaluation III 

which were significantly better than their counterparts at evaluation II (p<0.001).  

4.4.5.4  Oral Health Status 

4.4.5.4.1 Caries Experience 

The study results did not show any statistically significant differences amongst DT, 

MT, FT and DMFT-Composite scores at baseline and successive evaluations in case of 

all three educator-led groups (Table 20). 

4.4.5.4.2 Oral Hygiene Status 

The baseline and evaluation I PLQ, BOP and CAL scores of the educator-led groups 

exhibited statistically insignificant differences (Table 20). The differences between 

evaluation I and evaluation II scores of the three groups for the above three clinical 

indicators also proved to be statistically non-significant. The educator-led groups, 

however, had evaluation III scores of these indicators which were significantly better 

than the corresponding evaluation II scores at p<0.001 except the difference between 

the said scores of the DL strategy which was significant at p<0.05. The PLQ, BOP and 

CAL scores of the three educator-led groups at evaluation IV were insignificantly 

different from the respective scores at evaluation III (Table 20).  

The differences between the baseline and evaluation I scores, and those between 

evaluation I and evaluation II OHS-Composite scores of the educator-led groups were 

insignificantly different. The differences between evaluation II and evaluation III 

scores of the three groups were highly significant in favor of evaluation III scores 
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(p<0.001) but the differences between evaluation III and evaluation IV scores were 

again statistically non-significant (Table 20). 

4.4.6 Summary: role of repetition and reinforcement in OHE 

4.4.6.1  Effect of one-time education over 6-month period  

(Evaluation I versus Baseline and Evaluation II versus Evaluation I scores) 

4.4.6.1.1 Effect on question-wise scores  

 The cumulative scores for the three questions about human dentition increased 

significantly as a result of one-time education as compared to the baseline 

scores and then showed statistically significant reduction during the next six-

month period. 

 Among the questions related to the knowledge about dental caries, the 

knowledge about the essential constituent of a toothpaste/ miswak exhibited a 

significant improvement following one-time oral health education and did not 

decrease to a significant extent over the six month follow up period. 

 One-time oral health education resulted in a significant increase in knowledge 

about the cause and first sign of gingivitis. This knowledge also did not decline 

significantly over the six-month period of no oral health education activity. 

 The cumulative scores for the questions about different tobacco containing 

products (TCPs) and hazards of TCPs and BNPs showed a statistically 

significant improvement following a single session of oral health education 

when compared to the respective baseline scores. The scores for TCPs and their 

hazards, however, decreased significantly when the educational activity was 

withdrawn over the next six-month time. 

 Oral health behavior of adolescents with regard to the method and frequency of 

tooth cleaning, looking for fluoride in the toothpaste/ miswak and disliking for 
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peers having bad breath improved to a significant degree as a result of one-time 

oral health education activity. The scores for these behaviors also did not 

experience a significant decline after the withdrawal of educational activity over 

the 6-month follow up. 

 A single oral health education session was not able to bring about a statistically 

significant change in the preventive behavior of adolescents towards oral 

cancer. 

 The cumulative scores for questions about attitudes of adolescents towards 

maintenance of oral hygiene and those related to the knowledge about caries 

preventive measures and tobacco-consuming behavior of adolescents did not 

experience any statistically significant change as a result of one-time education. 

4.4.6.1.2 Effect on clinical indicators’ scores 

The scores of the clinical indicators (DT, MT, FT, PLQ, BOP and CAL) remained 

statistically unchanged after a single educational input. 

4.4.6.1.3 Effect on domain-scores and composite indices 

 The cumulative scores of the four oral health knowledge domains and the OHK-

composite index experienced a statistically significant increase as a result of a 

single oral health education session. These scores did not experience a decrease 

over six-month follow up of one-time OHE except the score for the knowledge 

about oral cancer which was significantly reduced during this period. 

 The oral health behavior related to the prevention of gingivitis (OHB-

Gingivitis) improved significantly following one-time oral health education and 

did not deteriorate over six-month follow up. 
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 No statistically significant change was produced in the behavior of adolescents 

towards prevention of oral cancer (OHB-Cancer) by single session of the oral 

health education. 

  The cumulative OHB-Composite score experienced a statistically significant 

increase as a consequence of one-time oral health education and suffered no 

significant decrease during six-month follow up. 

 The cumulative OHS-Composite index score did not change statistically as a 

result of a single educational session. 

4.4.6.2 ffect of repeated and reinforced education over 6-month period  

             (Evaluation III versus Evaluation II scores) 

4.4.6.2.1 Effect on question-wise scores  

All cumulative scores for various questions were statistically better six months after the 

completion of repeated and reinforced oral health education sessions (evaluation III 

scores) than the respective scores before the start of these sessions (evaluation II 

scores) with the exception of four questions in which case the differences between 

evaluation II and evaluation III scores remained statistically insignificant. These 

questions included two questions about attitudes of adolescents towards maintenance of 

oral hygiene and one each related to the knowledge about caries preventive measures 

and tobacco-consuming behavior of adolescents. 

4.4.6.2.2  Effect on clinical indicators’ scores 

The PLQ and BOP cumulative scores were significantly lower (showed improvement) 

at six-month follow up of repeated and reinforced oral health education compared to 

the sores before the start of this type of education. The CAL scores, however, increased 

significantly (condition deteriorated) during this period. No change was observed in the 

clinical indicators for caries experience (DT, MT and FT indices). 
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4.4.6.2.3 Effect on domain-scores and composite indices 

The cumulative scores of all domains and composite indices were statistically higher 

six months after the repeated and reinforced oral health education than the 

corresponding scores in the beginning of this type of education.  

4.4.6.3  Effect of repeated and reinforced education at 12-month follow up 

(Evaluation IV versus Evaluation III scores) 

4.4.6.3.1 Effect on question-wise scores  

 

The cumulative scores for the majority of questions related to oral health knowledge 

and oral health behavior twelve months after the completion of six monthly-sessions of 

repeated and reinforced oral health education (evaluation IV scores) differed 

insignificantly from the scores six months after the end of these sessions (evaluation III 

scores). The sores for the following questions, however, deteriorated significantly 

between evaluation III and evaluation IV: 

 Number of milk teeth 

 Age of eruption of first permanent molars 

 Essential constituent of a toothpaste/ miswak 

 Most important sign of dental caries 

 First sign of gingivitis 

However, data analysis comparing cumulative scores at evaluation II and evaluation IV 

(not presented in tabular form) revealed that the scores for all questions (except the 

ones mentioned in section 4.4.3.1.2), twelve months after the termination of repeated 

and reinforced oral health education sessions (evaluation IV scores), were significantly 
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higher than the corresponding scores in the beginning of these sessions (evaluation II 

scores) (p<0.001).   

4.4.6.3.2 Effect on clinical indicators’ scores 

 

The clinical indicators (DT, MT, FT, PLQ, BOP and CAL) did not exhibit any 

statistically significant change between 6- and 12-month follow ups of repeated and 

reinforced oral health education. 

4.4.6.3.3 Effect on domain-scores and composite indices 

 The K-Dent, K-Caries and K-Gingivitis cumulative scores experienced a 

significant reduction between 6- and 12-month follow ups of repeated and 

reinforced oral health education. 

 The differences between Evaluation III and Evaluation IV cumulative scores of 

the K-Cancer domain were statistically non-significant during this period. 

 The cumulative OHK-Composite score decreased significantly from Evaluation 

III to Evaluation IV.  

 All oral health behavior and oral health status indices had insignificantly 

different Evaluation III and Evaluation IV cumulative scores. 
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4.5 The validity of the simplified oral examination performed by 

teachers and peer-leaders 

4.5.1Study subjects  

This part of the study involved 632 adolescents who participated in the teacher-led and 

peer-led strategies of OHE. All these adolescents who remained part of the study till the 

last examination were subjected to a simplified oral examination by a dentist, teachers 

and peer leaders at baseline, and at 6- and 12-month intervals after baseline assessment 

(section 3.3). Table 22 shows the number and percentages of adolescents in the teacher 

and the peer-leader examination groups with no statistically significant differences 

between the two groups with regard to gender and type of school.  

4.5.2 Caries experience and oral hygiene status 

The caries experience of the study subjects has been illustrated in Table 23 with almost 

70-81% of children having no caries in their deciduous and permanent teeth in the two 

groups. The severity of dental caries was also very low with a mean of less than half 

tooth per child affected by caries. The caries experience mainly comprised of D/d 

(untreated decayed teeth) component. None of the children examined in the two groups 

had filled teeth at Exam I and Exam II. Only two children at Exam III were found to 

have one filled tooth each (not presented in tabular form). Two children in the teachers‟ 

group were having one missing tooth due to caries each. In the peer-leader group only 

one child had a missing tooth at Exam I but the number of children with a missing tooth 

in this group rose to two at Exam II and three at Exam III. The prevalence and severity 

of dental caries showed a continuous decrease from Exam I to Exam III because of the 

exfoliation/ extraction of the decayed deciduous teeth over time. No statistically 

significant differences were evident between the two groups as well as within each 
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group based on gender and school type concerning the prevalence and severity of 

dental caries.  

Table 22: Distribution of the study subjects: gender and type of school 

     Examiners School Gender Total  

    Male (No. & %)  Female (No. & %)  (No. & %) 

Teachers 

Public 69 (44.8) 85 (55.2) 154 (50.2) 

Private 76 (49.7) 77 (50.3) 153 (49.8) 

Total 145 (47.2) 162 (52.8) 307 (100.0) 

Peer-leaders 

Public 81 (47.6) 89 (52.4) 170 (52.3) 

Private 72 (46.5) 83 (53.5) 155 (47.7) 

Total (No. & %) 153 (47.1) 172 (52.9) 325 (100.0) 
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Table 23: Number (percent) of the study subjects and mean number of 

teeth/  sextants (standard deviation) with dental caries, plaque and 

calculus* 

    

  

Examiners   Examination Number (%) Mean teeth
†
/ sextants (SD) 

Teachers 

Caries 

I 91 (29.6) 0.49 (0.93) 

II 72 (23.5) 0.46 (0.99) 

III 64 (20.8) 0.37 (0.81) 

Plaque 

I 281 (91.5) 7.88 (3.76) 

II 279 (90.9) 8.21 (3.32) 

III 270 (87.9) 5.69 (3.37) 

Calculus 

I 132 (43.0) 0.81 (1.37) 

II 152 (49.5)
‡
 0.98 (1.53) 

III 200 (65.1) 1.63 (1.96) 

Peer-leaders 

Caries 

I 74 (22.8) 0.37 (0.78) 

II 64 (19.7) 0.35 (0.84) 

III 61 (18.8) 0.31 (0.75) 

Plaque 

I 288 (88.6) 7.38 (3.73) 

II 313 (96.3) 8.10 (3.12) 

III 300 (92.3) 5.59 (3.30) 

Calculus 

I 140 (43.1) 0.84 (1.36) 

II 183 (56.3)
‡
 1.20 (1.65) 

III 201 (61.8) 1.55 (1.94) 

*Results from mirror-probe examination performed by the dentist. 

Total number of children examined: 632; Teacher group: 307; Peer-leader group; 325 

Number of teeth per child: 28; Number of sextants per child: 12 (lingual/palatal: 6 & buccal/ labial: 6) 

Total number of teeth: 17696;  Total number of sextants: 7584   
†Teeth decayed, missing and filled due to dental caries   
‡Statistically significant difference (p = 0.035). 

 
  

  SD: Standard deviation 

 

It can be observed in Table 23 that the percentage of adolescents having plaque on their 

teeth was about 92-96% at the three examinations while the prevalence of calculus 

among these adolescents was 43-69%. The mean number of sextants with dental plaque 

at Exam I and II was in the approximate range of 7-8 sextants that was reduced to an 

average of about 5.6 sextants at Exam III in the two groups. On the other hand the two 

study groups had on an average about one sextant with dental calculus in each study 

subject at Exam I and Exam II that increased to about one and a half at Exam III.   The 
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teacher- and peer leader-examination groups were almost comparable with regard to the 

number of children and the mean number of sextants with plaque and calculus at all 

three examinations with only one exception in which case the peer-leaders‟ group had 

significantly higher percentage of children with calculus than the teachers‟ group at 

Exam II (Table 23).  

4.5.3 Inter-examiner reliability: values for individual examiners 

The results of the study showed a substantial degree of agreement (Viera & Garrett 

2005) of all teachers and peers with the dentist in detecting cavitated carious lesions, 

plaque and calculus at all three examinations (Kappa ≥ 0.8) (Table 24). In plaque 

examination a slight decrease in Kappa values was noted in the majority of cases at 

Exam II as compared to the values at Exam I in both teacher and peer leader groups but 

the Exam III scores of both groups showed an improvement over the respective scores 

at the two previous examinations in all cases.  

It can be noticed in  Table 24 that in case of examination for dental caries five teachers 

(examiners 3, 4, 5, 6 and 8) and three peer-leaders (examiners 12, 14 and 15) were 

found to experience a reduction in their Kappa scores  at Exam II as compared to their 

scores at Exam I. The scores of the two peer-leaders remained unchanged (examiners 

10 and 13) between Exam I and Exam II.   
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Table 24: Inter-examiner reliability (Kappa values) of Teachers’/ Peer-leaders’ vs. 

Dentist examination 

           Examiners Caries Plaque Calculus 

    

Exam 

I 

Exam 

II 

Exam 

III 

Exam 

I 

Exam 

II 

Exam 

III 

Exam 

I 

Exam 

II 

Exam 

III 

Teachers 

1 0.870 0.928 0.947 0.841 0.800 0.899 0.922 0.918 0.963 

2 0.923 0.941 0.960 0.860 0.850 0.915 0.928 0.923 0.972 

3 0.949 0.918 0.940 0.878 0.817 0.888 0.935 0.925 0.957 

4 0.922 0.895 0.918 0.880 0.811 0.894 0.970 0.871 0.898 

5 1.000 0.909 1.000 0.864 0.838 0.913 0.942 0.949 0.954 

6 0.946 0.832 0.941 0.805 0.812 0.914 0.951 0.964 0.950 

7 0.923 0.933 1.000 0.883 0.852 0.914 0.946 0.950 0.931 

8 0.940 0.917 0.916 0.893 0.875 0.901 0.920 0.954 0.909 

 

Peer- 

leaders 

 

 

 

 

 

 

9 0.908 0.913 0.965 0.872 0.825 0.932 0.913 0.870 0.963 

10 0.899 0.899 0.908 0.862 0.851 0.911 0.897 0.910 0.941 

11 0.831 0.874 0.933 0.800 0.832 0.908 0.902 0.910 0.931 

12 0.928 0.908 0.922 0.837 0.843 0.915 0.879 0.892 0.960 

13 0.907 0.907 0.940 0.903 0.873 0.950 0.966 0.919 0.906 

14 0.918 0.913 1.000 0.820 0.845 0.921 0.958 0.953 0.967 

15 0.928 0.899 1.000 0.890 0.832 0.942 0.924 0.947 0.968 

16 0.874 0.960 1.000 0.867 0.825 0.907 0.954 0.915 0.904 

 

An improvement in Kappa scores from Exam I to Exam II was observed in case of 

three teachers (examiners 1, 2 and 7) and three peer-leaders (examiners 9, 11 and 16).  

All examiners in the two groups had Exam III Kappa scores ranging from 0.9-1.0 for 

dental caries. The examiners whose scores deteriorated between Exam I and Exam II 

showed an improvement at Exam III.  

Exactly half of the teachers (examiners 1, 2, 3 and 4) and peer-leaders (examiners 9, 13, 

14 and 16) experienced a slight decrease in their Kappa values in calculus examination 

at Exam II as compared to the values at Exam I while the rest of the examiners in the 

two groups showed an improvement in their Exam II Kappa values over the 

corresponding values at Exam I (Table 24).  The Kappa scores of four teachers 

(examiners 4, 6, 7 and 8) for calculus deteriorated at Exam III when compared with the 

respective scores at Exam I while in case of the other four teachers (examiners 1, 2, 3 
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and 5), Exam III scores were better than the scores at Exam I. A decrease in the Kappa 

scores of three teachers (examiners 6, 7, and 8) for calculus was noticed at Exam III 

compared to their scores at Exam II but the reverse was true for the calculus scores of 

the other five teachers (examiners 1, 2, 3, 4 and 5). All examiners in the peer-leader 

group had higher Kappa scores for calculus at Exam III than their scores at Exam I and 

II except two examiners (examiners 13 and 16) whose Exam III scores were slightly 

lower than their previous two scores.  

4.5.4 Kappa values for oral examination performed by teachers and peer-

leaders as two groups of examiners 

Table 25 highlights that the teachers and the peer-leaders achieved almost similar 

Kappa values (≥0.9) when examining the study subjects for dental caries during all 

three examinations. The teacher group having slightly lower Kappa values than the 

peer-leader group at Exam I showed a continuous improvement at Exam II and Exam 

III.   The peer leader group, however, had a slightly lower value at Exam II than the 

respective values at Exam I which in turn was lower than the corresponding values at 

Exam III. 

 Table 25 shows that the teachers and peer-leaders as two groups had almost 

comparable Kappa scores for plaque and calculus at all three examinations. The Kappa 

scores of the two groups at all three examinations were found to be higher for calculus 

than those for plaque. The two groups exhibited slightly lower Kappa scores for plaque 

as well as for calculus at Exam II than those at Exam I but their Exam III scores were 

substantially higher than the Exam I and II scores.  
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Table 25: Dentist vs. teachers/ peer-leaders: Teeth with and without dental caries   

(n=17696) & sextants with and without dental plaque and calculus (n=7584) 

 

  n = Total number of sextants  

  Number of sextants per child: 12 (buccal/ labial: 6 and lingual/ palatal: 6)  

  Total number of children examined: 632  

  Number of children examined by teachers: 307  

  Number of children examined by peer leaders: 325 

 

 

 

 

 

 

 
DL 

Caries Exam I Exam II Exam III 

TL Present Absent Total Kappa Present Absent Total Kappa Present Absent Total Kappa 

Present 107 2 109 

0.898 

104 0 104 

0.911 

91 0 91 

0.947 Absent 22 8465 8487 20 8472 8492 10 8495 8505 

Total 129 8467 8596 124 8472 8596 101 8495 8596 

PL Present Absent Total Kappa Present Absent Total Kappa Present Absent Total Kappa 

Present 100 0 100 

0.938 

85 0 85 

0.913 

81 0 81 

0.952 Absent 13 8987 9000 16 8999 9015 8 9011 9019 

Total 113 8987 9100 101 8999 9100 89 9011 9100 

Plaque 
            

TL Present Absent Total Kappa Present Absent Total Kappa Present Absent Total Kappa 

Present 2155 95 2250 

0.869 

2276 103 2379 

0.837 

1605 48 1653 

0.903 Absent 133 1301 1434 169 1136 1305 119 1912 2031 

Total 2288 1396 3684 2445 1239 3684 1724 1960 3684 

PL 
            

Present 2242 104 2346 

0.858 

2390 101 2491 

0.842 

1670 38 1708 

0.923 Absent 160 1394 1554 179 1230 1409 110 2082 2192 

Total 2402 1498 3900 2569 1331 3900 1780 2120 3900 

Calculus 
            

TL Present Absent Total Kappa Present Absent Total Kappa Present Absent Total Kappa 

Present 196 8 204 

0.935 

262 16 278 

0.930 

449 34 483 

0.946 Absent 18 3462 3480 20 3386 3406 10 3191 3201 

Total 214 3470 3684 282 3402 3684 459 3225 3684 

PL             

Present 250 17 267 

0.919 

337 32 369 

0.914 

464 33 497 

0.946 Absent 24 3609 3633 25 3506 3531 13 3390 3403 

Total 274 3626 3900 362 3538 3900 477 3423 3900 
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4.5.5 Validity measures of teachers’ and peer-leaders’ examination 

Table 26 depicts the sensitivity, specificity, positive predictive and negative predictive 

values of simplified examination performed by teachers and peer-leaders for detection 

of cavitated carious lesions, plaque and calculus. 

As far as the sensitivity of the teacher examination is concerned, the teachers were able 

to identify 83-90% of the teeth declared carious by the dentist with their predictive 

capability getting better during successive examinations. 

 

Table 26: Validity measures of Teachers'/ Peer-leaders' examination 

 
Exam I Exam II Exam III 

Percent values 
Teacher-

led 

Pear-

led 

Teacher-

led 

Pear-

led 

Teacher-

led 

Pear-

led 

Caries 
      

Sensitivity 82.95 88.50 83.87 84.16 90.10 91.01 

Specificity 99.98 100.00 100.00 100.00 100.00 100.00 

Positive predictive value 98.17 100.00 100.00 100.00 100.00 100.00 

Negative predictive 

value 
99.74 99.86 99.76 99.82 99.88 99.91 

False positive rate 0.02 0.00 0.00 0.00 0.00 0.00 

False negative rate 5.81 11.50 16.13 15.84 9.90 8.99 

Plaque 
      

Sensitivity 94.19 93.34 93.08 93.03 93.10 93.82 

Specificity 93.19 93.06 91.69 92.41 97.55 98.21 

Positive predictive value 95.78 95.57 95.67 95.95 97.10 97.78 

Negative predictive 

value 
90.73 89.70 87.05 87.3 94.14 94.98 

False positive rate 6.81 6.94 8.31 7.59 2.45 1.79 

False negative rate 5.81 6.66 6.91 6.97 6.90 6.18 

Calculus 
      

Sensitivity 91.59 91.24 92.91 93.09 97.82 97.27 

Specificity 99.77 99.53 99.53 99.10 98.95 99.04 

Positive predictive value 96.08 93.63 94.24 91.33 92.96 93.36 

Negative predictive 

value 
99.48 99.34 99.41 99.29 99.68 99.62 

False positive rate 0.23 0.47 0.47 0.90 1.05 0.96 

False negative rate 8.41 8.76 7.09 6.91 2.18 2.73 
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The corresponding figures for the peer-leader examination were slightly higher (84-

91%) than those of the teachers. The sensitivity of peer-leader examination, however, 

deteriorated at Exam II as compared to its value at Exam I but it again showed an 

improvement at Exam III. The specificity and positive predictive values of both teacher 

and peer-leader examinations at all three examinations were found to be 100% except 

the values for teacher examination at Exam I (Table 26). The false negative rates of the 

two types of examinations exhibited an increase from Exam I to Exam II and then a 

reduction from Exam II to Exam III. The results of the study showed that although the 

teachers and peer-leaders have the ability to correctly identify sound non-carious teeth, 

they have a tendency to label 9-10% of the carious teeth as sound. 

It can be observed in Table 26 that the values of all the validity measures determined 

for the teachers‟ and peer-leaders‟ examinations were either very close to or greater 

than ninety percent at all three examinations with the exception of the negative 

predictive value for plaque at Exam II which was about eighty seven percent for both 

teacher and peer-leader groups. All these validity measures had nearly comparable 

values at Exam I and II. However, the values at Exam III by and large showed an 

improvement over the values at the two previous examinations. The false positive rate 

for dental plaque being in the range of about 6-8% at Exam I and II decreased to about 

2.0% at Exam III while the false negative rate remained 6-7% during all three 

examinations. The false positive rate demonstrated an increase from less than 1.0% at 

Exam I and II to about 1.0% at Exam III in the two groups but the false negative rate 

showed a slight decrease from 7-9% at Exam I and II to about 2-3% at Exam III.  
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4.5.6 Summary 

The validity of the simplified oral examination performed by teachers and peer-leaders 

All teachers and peer-leaders showed a substantial degree of agreement (Kappa ≥ 0.8) 

with the dentist in detecting cavitated carious lesions, plaque and calculus at all three 

examinations. The values of validity measures for teachers‟ and peer leaders‟ 

examination were in the range of 87-90%. 
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5. Discussion 

The study under discussions had three distinct components to meet its objectives. It 

included a cluster randomized trial of various OHE strategies, an assessment of the role 

of repetition and reinforcement in OHE and a determination of the validity of a 

simplified oral examination undertaken by teachers and peer leaders.  

The CRT was conducted in forty secondary schools of the two towns of Karachi, 

Pakistan from Jan 2004 to Feb 2006 (Haleem et al 2012a). Based on an electronic 

search it can be asserted that this trial is probably the first study in the dental literature 

that evaluated four strategies of OHE simultaneously. The trial followed a rigorous 

experimental design by addressing almost all methodological flaws pointed out by 

previous reviews of evaluative studies of OHE, the majority of which could not qualify 

for quantitative analysis because of their lacking in research design (section 2.8.6.2). 

Although the trial was conceptualized in 2003, its salient features closely matched the 

CONSORT (Consolidated Standards of Reporting Trials) guidelines for cluster 

randomized trials first published in 2004 (Campbell et al 2004).  

The trial also determined the effect of repetition and reinforcement on adolescents‟ oral 

health knowledge, behavior and oral health status over the periods of six- and twelve 

months. 

An assessment of the validity of a simplified oral examination performed by teachers 

and peer leaders formed a part of the study to enable school personnel to monitor the 

OHE activities themselves (Haleem et al 2012b). Prior to the assessment of the validity 

of teachers and peers as examiners, the method of simplified oral examination using 
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wooden tongue depressor and tooth pick was itself validated against the conventional 

oral examination by dental mirror and metallic probe (Haleem et al 2009a, Haleem et al 

2009b). 

The following subsections of discussion firstly discuss the salient features of the 

research methodology and then cover the findings of the three individual components 

of the study as mentioned before.  

5.1 Methodology 

5.1.1 Trial design 

The individually randomized controlled trials (RCTs) are by and large considered the 

gold standard in medical research (Moher et al 2012). The issue of not following this 

design in evaluative research of oral health education interventions has been 

highlighted by about all previous systematic reviews published towards the end of the 

last century on the subject (section 2.8.6). The majority of the studies reviewed did not 

qualify to be included in meta-analyses as they were lacking in randomized controlled 

trial (RCT) design. Following the recommendations of the said reviews, the dental 

literature started reporting an increasing number of studies evaluating oral health 

education interventions using an RCT design (Ivanovic & Lekic 1996, Tolvanen et al 

2009, Sniehotta et al 2007, Anttonen et al 2011, Yekaninejad et al 2012). A number of 

studies evaluating school-based oral health education programs utilized cluster 

randomized controlled trial design (Redmond et al 1999, Worthington et al 2001, Tai et 

al 2009, Yazdani et al 2009, Saied-Moallemi et al 2009, Esfahanizadeh 2011) to 

address the limitations of RCT design in evaluating community-based oral health 

promotion interventions (Petersen & Kwan 2004).  

http://www.ncbi.nlm.nih.gov/pubmed?term=Petersen%20PE%5BAuthor%5D&cauthor=true&cauthor_uid=15617418
http://www.ncbi.nlm.nih.gov/pubmed?term=Kwan%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15617418
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The present study was a cluster randomized controlled trial using schools as the unit of 

randomization. The random allocation of schools to various strategies and then within 

each school random selection of a section of class six to be exposed to a particular OHE 

strategy provided an arrangement that mimicked the natural school setting. It also 

avoided the cross-contamination of different OHE strategies that might have resulted 

from intermingling of participants had the study followed an individual RCT design 

(Redmond et al 1999, Worthington et al 2001, Tai et al 2009). 

5.1.2 Study sample 

The sample size estimation in the present study was based on the prevalence of 

gingivitis in 12 years old children reported in the last national oral health survey in 

Pakistan (Khan et al 2004) that also examined the survey sample for dental caries. The 

prevalence and severity of caries were, however, not considered for calculating the 

sample size as some previous attempts to reduce caries by oral health education 

interventions have been disappointing (Ashley & Sainsbury 1981, Andlaw 1978). Also 

no previous estimates of cognitive or behavioral measures included in the present study 

were available for the study population.  

At the contemplation stage of the study it was presumed that the OHE interventions 

tested in the study under discussion would reduce the existing prevalence of gingivitis 

(34%) in the study subjects by 50%. Later on the baseline data revealed a much higher 

prevalence of gingivitis (about 63%) and a very high prevalence of betel nut chewing 

habit (87.5%) in the study participants. At that stage it was estimated that the sample 

size calculated for the study would suffice for detecting even a 30% decrease in the 

present prevalence of gingivitis and betel nut chewing in the study subjects, and thus it 

was decided to continue with the trial. But the actual reduction that was achieved in 
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gingivitis in the three educator-led groups was 16.3%. This might have rendered the 

study under powered for gingivitis. The prevalence of betel nut chewing, however, 

decreased by about 28.5% as a result of educator-led OHE interventions.  

5.1.3 Clusters 

The study under discussion included a reasonable number of clusters (40) and small 

number of subjects per cluster (range: 36-40) as recommended by Hanley et al (2003) 

to enhance the reliability of the estimates thus produced. The study also fulfilled the 

requirement of a total of 40 or more clusters to be included whenever GEE are used to 

analyze the data (Murray et al 2004). The estimation of the number of clusters per 

strategy by taking into account a value of 0.05 of ICC avoided an inflation of type I 

error. Although there is no general agreement on an ICC estimate that is appropriate for 

calculating the number of clusters, Hannan & Muray (1996) reported a nominal type I 

error rate with an ICC as large as 0.05 provided the data analysis included at least four 

groups per condition and twenty five observations per group. The present study 

included eight groups (clusters) per strategy with not less than twenty seven (minimum 

cluster size) observations per group that helped in minimizing the type I error. 

5.1.4 Use of a concurrent control group 

A concurrent true control group that was similar to the test groups with regard to most 

of the study parameters at baseline was used to detect the real effect of various OHE 

strategies investigated in the study (Brukiene & Aleksejuniene 2010, Brown 1994, Kay 

& Locker 1996). 
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5.1.5 Randomization following baseline assessment 

The random allocation of the selected schools to different intervention and control 

groups in the present study was undertaken after baseline data collection. The baseline 

measurements, as recommended by some authors (Grimshaw et al 2000) were used to 

avoid any imbalance between the study and control groups with regard to identifiable 

confounding factors.  

In the present study the analysis of baseline data revealed that a significantly higher 

percentage of female students had favorable oral health behavior (P<0.01) and lower 

plaque level (P<0.05) as compared to their male counterparts. Also the level of dental 

plaque was significantly lower in private school pupils than the public school students 

(P<0.05).  

Considering the limited number of public schools meeting the eligibility criteria in the 

study areas as well as limited resources available for the study, the idea of extending 

the study area and repeating the whole process of enrollment was discarded. Instead, it 

was decided to use „gender‟ and „type of school‟ as covariates in the GEE model for 

analysis as has been reported by some previous studies (Tolvanen et al 2010, Saied-

Moallemi et al 2009).  

5.1.6 Blinding 

Blinding of study subjects and assessors is considered a prerequisite of a strong 

research design as it reduces information bias (Schulz & Grimes 2002). The dentist and 

the dental assistant who conducted oral examination and the structured interview 

respectively were kept blind to the group allocation of the study subjects to avoid 

observer‟s bias. Similarly, the names of the schools and their allocation to different 

OHE strategies were not disclosed to the data entry operator and data analyst. An 

attempt was made to keep the participating students unaware of the fact that a similar 

http://www.ncbi.nlm.nih.gov/pubmed?term=Schulz%20KF%5BAuthor%5D&cauthor=true&cauthor_uid=11879884
http://www.ncbi.nlm.nih.gov/pubmed?term=Grimes%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=11879884
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program was being conducted in other schools of the area as well (section 3.1.15) but 

absolute blinding of the study participants cannot be claimed. The students in all 

schools were also kept unaware of the schedule of different activities of the project. 

5.1.7 Standardization of OHE material and format 

The same pilot tested OHE material (OHE booklet and posters) was used by the dentist, 

teachers, peer leaders as well as the subjects in the self-learning group. The three 

educator-led groups also followed the laid down objectives and format of OHE 

sessions. This was done to control the heterogeneity with regard to the contents and the 

delivery method of educator-led programs that has been pointed out as a main factor 

that hinders the conclusive comparison of these programs in systematic reviews and 

meta-analyses (Mellanby et al 2000, Cuijpers 2002).  

5.1.8 Standardization of educators 

The selected dentist, teachers and peer leaders were trained for OHE by organizing five 

2-hour sessions. The training was highly structured and based on a standardized and 

pilot tested training manual containing learning objectives as well as the objectives of 

OHE, learning activities, contents of OHE, format of OHE and the essential points to 

be taken care of during OHE sessions. The standardization of the training course has 

been emphasized upon by some previous trials of health education interventions 

(Strange et al 2002 b). Pre- and post-training assessment of the oral health knowledge 

and attitudes of the educators towards OHE of students was undertaken. The training 

included a live demonstration of an OHE session taken by the first author. After 

training all educators practiced taking an OHE session each. Every educator was then 

evaluated by the first author using a ten-point check list while taking another OHE 

session.  
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5.1.9 Theoretical framework for the study 

A theoretical framework is usually considered important in health education as it serves 

as a guide in program planning and evaluation (Inglehart & Tedesco 2000, Nutbeam & 

Harris 2004, Brown 1994). The social learning theory, that provided the theoretical 

frame work for the present study, has been frequently utilized in school-based oral 

health education programs (Buischi et al 1994, Søgaard et al 1986, Søgaard & Holst 

1988). This is because its theoretical constructs can be easily translated into practice 

(Parcel 1984). The other reason for its popularity in health education may be its 

inherent capability to deal with the cognitive, behavioral and environmental 

determinants of health behavior simultaneously (Parcel & Baranowski 1981). It 

basically emphasizes upon a positive social environment for a behavioral change to 

take place and as such is appropriate for oral health education of adolescents. 

5.1.10 Application of active involvement principle 

 The present study ensured active participation of pupils in various group activities in 

case of the three educator-led strategies. The evidence shows that the OHE programs 

applying the principal of active participation have generally been able to produce 

significant improvement in oral health knowledge (Hawkins et al 2000, Worthington et 

al 2001, Redmond et al 1999) and oral health status (Schou 1985) but limited positive 

changes in oral health behavior (Redmond et al 1999). However, working with small 

groups of program participants had been a salient feature of almost all these programs 

to apply the „active involvement‟ principle (Worthington et al 2001) as was done with 

all three educator-led groups in the study under discussion. This may be partly 

responsible for diluting the magnitude of the differences amongst the three educator-led 

strategies. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Parcel%20GS%5BAuthor%5D&cauthor=true&cauthor_uid=6792124
http://www.ncbi.nlm.nih.gov/pubmed?term=Baranowski%20T%5BAuthor%5D&cauthor=true&cauthor_uid=6792124
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5.1.11 Research instruments 

5.1.11.1 Questionnaire and structured interview 

The present study utilized a self-administrated questionnaire to evaluate OHE strategies 

tested in the study. The questions were made as specific as possible and were related to 

the objectives of oral health education. The options in various questions were kept 

mutually exclusive to make them ‟one-true‟ type. 

The author could not find a previously validated questionnaire that matched the 

objectives of the oral health education imparted during the study. Therefore, a specially 

designed questionnaire was subjected to evaluation by the experts and pilot tested 

before use. Based on this evaluation and keeping in view the short comings of self-

reported behavior (Del Boca & Noll 2000), only four questions out of initially phrased 

twelve about self-reported oral health behavior were retained in the final version of the 

questionnaire. It was considered appropriate to ask the rest of the questions related to 

oral health behavior in the form of a structured interview to give them a practical touch. 

But still most of the questions included in the structured interview reflected self-

reported behaviors. This might have led to the underestimation of the betel-nut chewing 

and tobacco consuming behavior and overestimation of the socially desirable tooth 

cleaning behavior as has been pointed out by Susan et al (2010). However, the 

methodological triangulation technique (Bogdan & Biklen 2006) was used to cross-

check the responses of the study subjects to oral health behavior related questions 

against the more objective measures observed during the interview and/ or during 

clinical examination (section 3.1.14.3).  This was done to partly address the issue of 

reporting bias resulting from the use of self-reported type of questions.   
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Furthermore, the data from the test-retest study was subjected to analysis to calculate 

the Pearson‟s reliability correlation coefficient (r) (Odom & Morrow 2006). The values 

of 'r' for the questionnaire and interview questions were quite satisfactory (section 

3.1.14.3). 

A random check on the reliability of the interviewer was maintained throughout the 

course of the study by the investigator.  

5.1.11.2 Clinical indicators 

The standardized criteria recommended by the World Health Organization (1997) were 

used for detecting dental caries during clinical oral examination. A simple method and 

present/ absent criteria were followed while examining teeth for plaque and bleeding on 

probing. The objectivity of examination for dental plaque and gingival bleeding was 

further enhanced by the use of WHO recommended CPI (Community Periodontal 

Index) probe. The plaque, visible to the naked eye, was recorded as present if detected 

by the probe as well. The gingival bleeding on probing was considered as present only 

if it was accompanied by the presence of plaque in order to exclude bleeding from other 

causes.  

The two most posterior and two central incisors were selected as index teeth for the 

examination of plaque, gingival bleeding and calculus to simplify the recording of 

examination findings for the teachers and peer leaders (section 3.1.14.3). The partial 

mouth recording is considered valid for recording plaque, calculus and gingival 

bleeding as they usually have a generalized distribution in the oral cavity (Burt & 

Eklund 2005). The criteria adopted for the presence of calculus were visual and feeling 

of resistance while withdrawing the CPI probe inserted in the sub-gingival sulcus.  
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In suspected cases of OSMF, the history of betel-nut chewing, burning sensation and 

difficulty opening month was supplemented by the two-finger method and objective 

assessment of the tongue mobility. 

5.1.12 Follow up  

The total duration of the study was slightly over two years. It included two follow up 

periods interrupted by a six month period of repetition and reinforcement of oral health 

education in case of the three educator-led strategies. The first 6-month follow up was 

incorporated to assess the effect of one time-education. The second follow up of one 

year determined the effectiveness of the repeated and reinforced oral health education 

at six- and twelve-month intervals.  

The follow up of 6-12 months might be quite adequate to observe changes in the 

cognitive, behavioral and oral hygiene indices but a follow up of even two years forms 

a borderline case with regard to its adequacy for detecting changes in the „decayed‟ 

component of dental caries though it may suffice for „filled‟ and „missing‟ components 

(Burt & Eklund 2005)). Some previous studies have shown that the progression of an 

initial carious lesion to the cavitation stage (detected in the present study) in a 

permanent tooth takes about 2-3 years (Johnson 1991).  

The reason for not evaluating the control and self-learning groups in between baseline 

and final evaluation was the finding of some previous research studies that shows that 

any kind of attention including oral examination received by a study group may have a 

confounding effect on the health behavior of the group members (Howat et al 1979, 

Dahlén et al 1992). 
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5.1.13 Participation rate 

The strategy of making the program activities coincide with randomly announced class 

tests had been successful in ensuring a very high participation rate of pupils in the 

project. It is shown by the fact that only 19 students missed an evaluation during the 

course of the study.           

5.1.14  Loss of study subjects  

The percentage of adolescents who dropped out of the study (about 5% per year) was 

within acceptable limits for follow-up studies (10% per year) (Feldman et al 1988). In 

order to ascertain whether the loss of subjects over the period of the study 

systematically biased the data at follow-up assessments or not, the baseline data of the 

study subjects who dropped out and of those who continued with the study were 

subjected to Chi-Square and independent sample t-tests. No statistically significant 

differences were found between the two groups of subjects with regard to gender, type 

of school, oral health knowledge, attitudes, behavior, caries experience, and prevalence 

of plaque, bleeding on probing and calculus. 

5.1.15 Data analysis  

5.1.15.1 Control of confounders and clustering effect 

Data analyses were performed using Generalized Estimating Equations (GEE) to adjust 

the mean scores of the study groups for clustering effect and some known confounders 

such as gender and type of school. The use of GEE approach was first reported in the 

dental literature by Redmond et al in 1999 and since then it has been utilized to analyze 

the clustered data in a number of research studies evaluating oral health education 

programs (Worthington et al 2001, Saied-Moallemi et al 2009). 
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5.1.15.2 Adjustment for baseline group differences 

As group differences were evident at baseline with regard to some study variables, 

these were balanced out using baseline mean scores as covariates in the GEE model 

during further data analysis. The adjustment of measurements performed at various 

evaluations to baseline performance of the study groups during data analysis has been 

advocated by some authors as it can enhance the statistical power of the study (Duffy et 

al 1992).  

5.1.15.3 Adjustment of significance level for multiple comparisons 

The α values for intra- and inter-group differences were adjusted for multiple 

comparisons using Bonferroni correction option in the GEE model. 

5.1.15.4 Goodness of fit of the GEE model 

The GEE analysis shows the goodness of fit of the model in terms of QIC (Quasi-

likelihood under independence criterion) and QICC (the corrected value of QIC that 

penalizes for model complexity and rewards parsimony). QICC is used to select the 

best set of predictors. A lower value of QICC indicates a better fit of the model (Cui & 

Qian 2007). In the present study the fit of the GEE model for different analyses was 

tested by dropping the predictor variables one by one and a model with the lowest 

QICC value was selected. 

5.1.16 Fidelity of implementation 

The fidelity of implementation of oral health education program was emphasized upon 

throughout the project as it has been found to influence the effectiveness of health 

education programs (Dusenbury et al 2003).  

All educators involved in the study were trained through a rigorous and well-structured 

training program as educators‟ training has been found to be essential for successful 

http://www.ncbi.nlm.nih.gov/pubmed?term=Duffy%20SW%5BAuthor%5D&cauthor=true&cauthor_uid=1609172
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implementation of a health education program (Dusenbury & Falco 1995).  

Furthermore, training including booster sessions, as has been done in the present study, 

results in higher quality of implementation than one-time training (Perry et al 1990). 

Considering the involvement of non-dental personnel, the OHE intervention was 

designed to be simple, objective and easy to deliver. It has been shown that a program 

that is simple to understand and deliver is successfully implemented (van Assema et al 

1998). The objectives of oral health education were clearly defined and its essential 

elements stated explicitly in the training manual for the educators. The latter also 

contained a standardized format to be followed by all educators as well as a written 

description of different illustrations in every poster in a sequential order.  The educators 

were trained and encouraged to follow this sequence throughout the program to ensure 

full coverage of the contents of the OHE booklet in all sessions as a completely 

implemented program is likely to prove effective (Resnicow et al 1993).  

The educators‟ performance, when assessed through class-room observations and 

scored for fidelity, was found to be satisfactory (section 3.1.11.2). There is strong 

evidence to suggest that the observer assessment as a method of evaluating fidelity of 

implementation is valid and reliable (Harachi et al 1999).  The three observed sessions 

in case of every educator was followed by feedback sessions to further enhance the 

quality of delivery of oral health education. 

5.2  Results of the Study 

5.2.1 Comparison of OHE strategies 

The present section discusses the results of the trial obtained at baseline and final 

evaluation to compare the five study groups: dentist-led, teacher-led, peer-led, self-

learning and control, with regard to the outcome variables of the trial. Although the 

http://www.ncbi.nlm.nih.gov/pubmed?term=Dusenbury%20L%5BAuthor%5D&cauthor=true&cauthor_uid=8789707
http://www.ncbi.nlm.nih.gov/pubmed?term=Falco%20M%5BAuthor%5D&cauthor=true&cauthor_uid=8789707
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educator-led groups were subjected to three more evaluations in between, the findings 

of these evaluations have been utilized to discuss the role of repetition and 

reinforcement in oral health education in section 5.2.2.  

The results of the present study showed that the three educator-led strategies were not 

significantly different in improving the oral health knowledge and oral hygiene status 

of the study participants. The adolescents in the peer-led group, however, exhibited 

statistically better oral health behavior than their counterparts in the teacher-led group.  

All three educator-led strategies of oral health education investigated in the study 

proved to be more effective in enhancing oral health knowledge, behavior, and oral 

hygiene status of the study subjects when compared with the strategies based on the 

options of „self-learning‟ or „imparting no education‟ at all.  

The search of the dental literature revealed one study (Laiho 1993) that compared the 

peer-led with the dentist-led and self-teaching strategies of OHE implemented in three 

different secondary schools. In contradiction to the present study, all the three OHE 

strategies compared in that study were ineffective in increasing pupils‟ knowledge 

about appropriate oral self-care methods. However, the peer education was found to be 

the most effective in enabling male students recognize the essential signs of gingivitis. 

Furthermore, the pupils‟ attitudes and opinions about the method of education were the 

most positive in the peer-led group. The dentist-led method was also very well accepted 

and the children in that group reported being encouraged more often to practice good 

oral health habits than those in the other two groups. As pointed out by the authors, the 

results of that study might have been influenced to a greater extent by different modes 

of delivery of OHE rather than the educators. The difference between the outcome 

measures used in that study and the present one precluded the possibility of a 
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meaningful comparison. Nevertheless the peer-led and dentist-led methods of oral 

health education were shown to perform better than the self-learning strategy in that 

study as well as in the present study.  

One significant finding of the present study had been that the peer-led strategy was 

almost as effective as the dentist-led strategy and comparatively more effective as 

compared to the teacher-led and self-learning strategies of OHE in improving 

preventive oral health behavior of adolescents about gingivitis and oral cancer.  

Although the oral health behavior of the dentist-led and peer-led groups did not differ 

significantly, the question-wise analysis revealed that the participants of the peer-led 

group performed statistically better than those in the dentist-led group with regard to 

behaviors of cleaning cervical areas of teeth, cleaning teeth thoroughly and persuading 

peers to avoid/ quit the use of the betel-nut containing products. The peer-led strategy 

proved statistically superior to the teacher-led strategy in relation to the knowledge of 

adolescents about the hazards of betel-nut containing products and in their behavior of 

sharing these products with their peers. This strategy was also relatively, though not 

significantly, better in reducing the level of gingivitis in adolescents as compared to the 

other three OHE strategies. Since the issues of „poor oral hygiene causing gingivitis‟ 

and „consumption of betel-nut containing products‟ have been shown to be strongly 

influenced by the peer group pressures in adolescence (Hodge et al 1982, Schou et al 

1990, Oakley et al 2005), these findings may be the result of positive peer group norms 

harnessed by the peer-led strategy in the study under discussion.  

The finding of a review of thirteen comparative studies of peer-led and adult-led school 

health education by Mellanby et al (2000) that the peer-led strategy is more effective 

than the adult-led strategy in improving health related behavior is substantiated by the 
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finding of the present study. Nevertheless in a meta-analysis of twelve peer-led and 

adult-led school-based drug prevention programs, eleven of which were included in 

Mellanby‟s et al review (Mellanby et al 2000), Cuijpers (2003) concluded that it is not 

the leader but some other factors like contents, number of booster sessions, age of the 

participants and their degree of involvement that play a decisive role in determining the 

effectiveness of health education programs. The present study, however, tried to ensure 

comparability of the three educator-led groups with regard to all these factors. The 

present study landed support to the findings of the meta-analysis by Cuijpers (2003) 

which showed that the peer-led drug prevention programs were more effective than the 

ones led by teachers (especially when booster sessions were added to the programs) but 

the effectiveness of the peer-led and expert-led programs was not significantly 

different. Similar were the findings of the present study for most of the study variables. 

The improvement in oral health knowledge resulting from dental health education 

interventions has been a consistent finding in the dental literature (Brown 1994, Kay & 

Locker 1998, Penland 1982, Flanders 1987, Schou & Locker 1994, Kay & Locker 

1996, Sprod et al 1996). In the present study the three educator-led strategies produced 

about a six fold increase in oral health knowledge as compared to the control group. 

The percent improvement in knowledge (23-27%) achieved in the three groups is 

greater than the increase cited in a review of oral health education (20.1%) by Brown 

(1994). This increase in knowledge coincides with the finding of a quasi-experimental 

study of a teacher-led dental health education intervention targeting 13-14 years old 

adolescents (n=1092) in the U.K. and reporting an average increase of about 26% in the 

knowledge of the study participants (Craft et al 1984). The latter study also reported an 

improvement of 1.3% in gingivitis free margins from baseline to first evaluation 

conducted immediately after the completion of the initial phase of the dental health 
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education program in a small subgroup of 145 study subjects. However when this 

group was further subjected to dental examinations, before and three weeks after a short 

reinforcement program, it showed a deterioration of about 6-7% in inflammation free 

margins compared to the values at baseline and first evaluation (Craft et al 1984). On 

the contrary, the present study found an increase of about 8-13% in the number of 

sextants of oral cavity free of plaque, bleeding on probing and calculus at the final 

evaluation in the three educator-led groups. 

The percent reduction in gingival bleeding (about 5-11%) found in the three educator-

led groups in the present study was lower than 12.5% decrease in the gingival bleeding 

score mentioned in the review by Brown (1994). However the decrease in gingival 

bleeding in the present study might have been underestimated as it was not recorded in 

case of teeth with calculus (the worst condition to be recorded ignoring the presence of 

plaque and gingival bleeding). The same holds true for the percent reduction in plaque 

resulting from the educator-led strategies in the current study (8-10%) which was 

markedly lower than 17.8% decrease reported in Brown‟s review (Brown 1994) and 

17% reduction mentioned in the study by Worthington et al (2001). The findings of the 

present study like that of the Brown‟s review, however, contradicted the conclusion of 

a review of dental health education programs by Kay and Locker (1998) that school-

based dental health education programs, no matter whether led by dentists, teachers or 

peers, had no effect on the plaque level of the study subjects. The current study showed 

that the oral hygiene status of the study subjects in the dentist-led, teacher-led and peer-

led groups was significantly better than that of their counterparts in the self-learning 

and control groups at the final evaluation. 
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5.2.2 The role of Repetition and Reinforcement in school-based Oral 

Health Education 

In the study under discussion one-time OHE resulted in a significant improvement in 

oral health knowledge and oral health behavior related to the prevention of gingivitis, 

and the positive effect thus produced persisted during the six-month follow up. 

However, the attitudes of adolescents towards maintenance of oral hygiene, their 

behavior towards prevention of oral cancer as well as their caries experience and oral 

hygiene status did not improve significantly as an outcome of one-time OHE 

irrespective of the OHE strategy used. 

When the effect of one-time OHE on adolescents‟ oral health knowledge and their 

behavior towards prevention of gingivitis was explored in case of individual educator-

led OHE strategies, it was revealed that although a single exposure to either dentist-led 

or peer-led OHE had a significant effect, this effect was not sustained over six month 

follow up of  one-time OHE. One-time teacher-led OHE failed to produce an 

improvement in adolescents‟ overall oral health knowledge and behavior. 

The scores for oral health knowledge, behavior and oral hygiene status at six-month 

follow up of the repeated and reinforced OHE exhibited a highly significant 

improvement over the corresponding scores in the beginning of this type of OHE in 

case of all three educator-led OHE strategies. Although the knowledge of the study 

participants about human dentition, dental caries and gingivitis deteriorated to a 

significant extent at 12-month follow up of repeated and reinforced OHE, the 

improvement in knowledge about oral cancer, the adolescents‟ preventive behavior 

about gingivitis and oral cancer, and their oral hygiene status was found to sustain.  
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A limited number of school-based studies in the dental literature have investigated the 

role of repetition and reinforcement in oral health education of children. Furthermore 

the studies which were retrieved had outcome variables different from the ones 

included in the present study. Two studies, one by Anaise and Zilkah (1976) and the 

other by Emler et al (1984) employed Patient Hygiene Performance index to evaluate 

dental health education programs including repetition and reinforcement as program 

components. A brief detail of the two studies has been given in section 2.8.4. The use 

of PHP index as a measure of change in the children‟s brushing performance i.e. 

behavioral change in these studies allows a comparison of their findings with those of 

the present study.  

The percent behavioral gain in terms of PHP score obtained in Anaise and Zilkah 

(1976) study after ten months of repetition and reinforcement of OHE messages and 

oral hygiene instructions in the two study groups B and C was 47.94% and 33.56% 

respectively compared to the PHP score recorded during the first week of the study. 

Similarly the PHP score in the Emler et al (1984) study showed a positive percent 

change of 31.53% from baseline to the evaluation at the end of the study, after 8 weeks 

of repeated and reinforced OHE. In the study under discussion the percent gain that was 

observed in oral hygiene behavior after one year of repeated and reinforced oral health 

education in three educator-led groups, the Dentist-led, Teacher-led and Peer-led, was 

35%, 33% and 41% respectively. These values are almost comparable to the ones 

obtained in the former two studies. The findings of the present study, however, seem to 

be more valid and reliable than those of the aforementioned studies due to larger group 

size and adjustment of values for clustering effect, confounding variables and multiple 

statistical comparisons. Furthermore, the present study unlike the aforementioned 

studies involved estimation of the effect of one-time OHE and that of repeated and 
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reinforced OHE on the same group of subjects, firstly educating them through a single 

OHE session, letting them pass through a six-month wash out period, exposing them to 

monthly OHE sessions over the period of six months and then following them up for 

twelve months. 

In Redmond et al study (1999) (section 2.8.3) the group of children that received OHE 

sessions over the period of twelve months (early intervention group) performed better 

than the group receiving the same OHE program for six months  (late intervention 

group) with regard to oral health knowledge, behavior and plaque score. However it is 

not clear as to how much time elapsed between the last educational input and the 

evaluation in case of the two groups. Therefore drawing conclusions from that study 

about the role of repetition in OHE is not justified. Despite differences in study design, 

some findings of that study can be compared with those of the present study. The early 

and late intervention groups in Redmond et al study experienced a percent change of 

59-60% in the knowledge of adolescents about bleeding gums after six months of OHE 

which was higher than  the respective change (44.1%) recorded in the present study at 

six-month follow up of repeated and reinforced OHE sessions. On the other hand the 

percent change in the knowledge of study subjects about dental plaque in that study 

(16%) was lower than the change found in the study under discussion (29.3%). In the 

present study about 73% of adolescents reported twice daily tooth brushing after six 

months of repeated and reinforced OHE coinciding with the finding of Redmond et al 

study where 76-80% of children were brushing in the morning and evening in the early 

and late intervention groups. 

 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=Redmond%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=11396038
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5.2.3 Some pertinent findings of the study 

In the present study the attitudes of an overwhelming majority of adolescents towards 

oral hygiene maintenance had been positive throughout the course of the study. This 

finding may also reflect on the redundancy of the socially-loaded questions asked about 

these attitudes in the study but this thing was not revealed by the pilot test of the 

questionnaire. Similar results were obtained for a question about the tobacco-

consuming behavior of adolescents showing a negligibly low number of tobacco 

consumers throughout the course of the study. 

The findings of the study were also inconclusive about the effect of oral health 

education on dental caries as has been the conclusions of some previous reviews 

(section 2.8.6.1) and studies of OHE (van Palenstein Helderman et al 1997, Ashley & 

Sainsbury 1981, Andlaw 1978). There is a possibility that a very low prevalence, 

incidence, severity and increment observed over the period of the present study might 

have rendered the results inconclusive. This argument coincides with the findings of 

studies by Vanobbergen et al (2004) and Frencken et al (2001).  

Throughout the study under discussion, the participants of all study groups exhibited 

the lowest level of knowledge related to the sign of dental caries and the cariogenic 

potential of the commonly used snacks. A significant proportion of adolescents, 

however, considered fluoride as an important constituent of a toothpaste/ miswak. But 

surprisingly when asked whether the use of fluoride and infrequent consumption of 

sugary foods taken together is a way of preventing caries, a negligible percentage of 

these adolescents gave an affirmative answer at baseline and all subsequent evaluations. 

The possible explanation for this finding may be that the study subjects were not 

accustomed to answer this multi-dimensional sort of questions or they might have 
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disagreed with „infrequent consumption of sugary foods‟ part of the question. The first 

probability seems unlikely as the study utilized some other multi-dimensional questions 

not showing the signs of redundancy. 

In conformity to the present study, Worthington et al (2001) also found no significant 

change in the knowledge of children about different types of cariogenic foods and their 

frequency of consumption resulting from an OHE intervention by a dental nurse. 

Similarly a teacher-led OHE program in China failed to bring about a significant 

positive change in children‟s consumption of sugary foods and drinks (Tai et al 2009). 

However, in contrary to the present study, the randomized controlled trial of an oral 

health promotion project in Pori that involved active participation of 11-12-year olds in 

OHE activity reported a significantly less daily consumption of candies (p<0.05) and a 

higher intake of healthy snacks at least twice daily (p<0.01) in the experimental group 

as compared to that in the control group (Tolvanen et al 2009). A recently conducted 

experimental study in India by Chachra et al (2011) found about a fifty percent increase 

in the proportion of children who reported a safe daily consumption of sugary foods 

after receiving OHE massages directly from a dentist while the percent increase in the 

group of children educated by a dentist-trained teacher was about thirty four percent. 

In the study under discussion when adolescents were asked to pick food items they 

preferred to buy as snacks whenever they had money at their disposal, they showed a 

negligible interest in cariogenic snacks commonly available in school canteens (sweets, 

cakes, biscuit, potato crisps, fruit juices etc.). The non-affordability of cariogenic 

snacks by lower middle class and government school adolescents in the present study 

may be a significant factor in discouraging pupils to buy such foods as has been 

highlighted by a study in Nepal (Knevel et al 2008). Almost all adolescents in the 

present study preferred to buy snacks (including betel nut containing products) being 
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sold by vendors outside the school boundary which were comparatively cheap and 

might also had a taste appeal to Pakistani adolescents. 

The trial of a school-based teacher-led OHE program in China resulted in about 26% 

increase in the number of the participating children who brushed their teeth twice daily 

respectively (Petersen et al 2004).  In a recently conducted trial in China the 

corresponding increase was reported as 32% (Tai et al 2009). These figures are much 

higher than the ones encountered in the present study where there was only 11% 

increase in the number of twice daily brushers in teacher-led OHE group.  

The main purpose of twice daily tooth cleaning with regard to caries prevention is to 

introduce and maintain a low level of fluoride in the oral cavity (Burt & Eklund 2005). 

In the present study the percent increase observed in the proportion of children in the 

teacher-led group who practically looked for the presence of fluoride in the toothpaste/ 

miswak they were using was 46% at the final evaluation. This increase was 

substantially higher than the percent increase in the reported use of fluoride toothpaste 

encountered in the cluster randomized trial of the teacher-led OHE program in China 

(16.2%) (Tai et al 2009). But it was nearly similar to the finding of the experimental 

study by Chachra et al (2011) in India who found 48.93% increase in the use of fluoride 

toothpaste amongst children receiving OHE by dentist-trained teacher. However, the 

percent improvement in the group educated by dentist in that study was higher 

(66.06%) than the increase noted in the present study resulting from dentist-led OHE 

intervention (41.0%). Furthermore, the improvement in knowledge about the caries 

preventive effect of fluoride experienced by children educated by dentist and dentist-

trained teacher (89% and 75% respectively) in Chachra et al study (2011) was much 
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higher than the corresponding improvement observed in the present study (35% and 

36% respectively). 

The oral health education imparted in the present study was shown to prepare students‟ 

minds for the „advocacy role‟ they can play in promoting oral health in the community. 

The three educator-led groups performed significantly better than the self-learning and 

control groups in suggesting various health promotive measures that could be taken to 

control the use of tobacco- and betel-nut containing products in schools and in the 

community.  

The study also highlighted the „spin off‟ effect or „spread effect‟ of school-based oral 

health education as has been reported by some previous studies (Croucher et al 1985, 

Macnab & Kasangaki 2012). A statistically higher proportion of adolescents in the 

teacher-led and peer-led groups provided information about the hazards of tobacco- and 

betel nut- containing products to their immediate contacts than the dentist-led, self-

learning and control groups. The number of people educated by the dentist-led and self-

learning groups was comparable but significantly higher than those targeted by the 

control group. 

The above two findings, however, cannot be regarded as conclusive as the related 

baseline data was not collected as part of the study. 

 

 

 

 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=Macnab%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22241851
http://www.ncbi.nlm.nih.gov/pubmed?term=Kasangaki%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22241851
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5.2.4 Oral examination by school teachers and peer-leaders using 

simplified method 

Examination for detection of dental diseases on a regular basis forms an essential 

component of preventive dental care provided to school children in many countries 

(Milsom et al 2006).  The philosophy behind is to detect disease and provide treatment 

as early as possible so that time, expense and human suffering could be avoided at a 

later stage (Haleem et al 2009a).  

Although school-based screening for dental caries has been shown ineffective in 

increasing dental attendance of caries positive children (Milsom et al 2006), informing 

children and their parents about the presence of active disease in children‟s‟ mouths 

should be regarded as a professional and social responsibility (WHO 2003).  

A significant proportion of adolescents in developing countries are having dental 

plaque, plaque-induced gingivitis and calculus (Jenkins & Papapanou 2001, Oh TJ et al 

2002). There is convincing evidence to show that dental plaque can be effectively 

removed by thorough tooth brushing on a daily basis thereby preventing plaque-

induced gingivitis (Löe 2000). Dental calculus requires professional scaling for its 

removal but it does not play a direct role in the etiology of periodontal disease provided 

its surface can be kept free of plaque. It has been shown that tooth brushing when 

performed by motivated and instructed individuals can result in improvement of 

gingival health despite the presence of supra- and sub-gingival calculus (Gaare et al 

1990). The possible explanation may be that the removal of plaque lying on the supra-

gingival calculus by normal tooth brushing results in retraction of initially swollen and 

inflamed gingival margins. This in turn exposes the plaque present on the sub-gingival 

calculus to be removed by tooth brush at a later stage.  
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A public health strategy to improve the gingival health of school children may therefore 

include motivation and training of these children for regular and thorough removal of 

dental plaque. The monitoring and evaluation of such a strategy may need an 

assessment of oral hygiene status of children at periodic intervals which can also be 

used as a tool for children‟s motivation. In order to ensure self-sufficiency and 

sustainability of the school system with regard to OHE activity, trained teachers and 

peer leaders can be delegated with the responsibility of oral examination and oral 

hygiene assessment as recommended by the World Health Organization (WHO 2003).  

The validation of oral examination performed by teachers and peer-leaders to detect 

cavitated carious lesions, dental plaque and calculus made a part of the present study. 

The validation of teacher- and peer leader-examination findings against those of the 

dentist‟s examination yielded very high values of sensitivity, specificity, positive 

predictive and negative predictive values for both plaque and calculus. The sensitivity 

of teacher- and peer leader-examination for calculus was somewhat lower than that for 

plaque. Nevertheless based on the premise of preventing gingivitis by plaque control 

even in the presence of calculus (Gaare et al 1990), the higher sensitivity for plaque 

detection makes teacher- and peer leader-examination a sensible choice for school 

setting. In the present study the teachers and peers had a substantial degree of 

agreement with the dentist while detecting plaque and calculus. The finding of the 

study that the agreement, especially for dental plaque, was markedly improved at the 

third examination as compared to that at the second examination shows the importance 

of booster training session which was taken before third examination but not before 

second examination.  
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An electronic search through MEDLINE did not reveal any study that reported 

detection of plaque and/or calculus by teachers or peer leaders. The only study that 

included six teachers performing visual examination for detecting dental caries was 

reported by Hecksher et al (2010) from an area with high prevalence of dental caries. 

Each teacher examined her own class students under natural light using a tongue blade. 

The findings of teachers‟ examination were compared with those of the researcher 

dentist and a dental assistant undertaking visual examination under the same 

conditions. The agreement between observers when determined by Kappa statistics 

gave a value of 0.73 for teachers. The sensitivity for teachers‟ examination was 76.0%, 

the specificity 96.2%, the positive predictive value 77.9% and negative predictive value 

95.9%. In that study the specificity of teachers‟ examination for caries was found to be 

at par with the findings of the present study. However, the sensitivity and the Kappa 

values for teachers‟ examination in that study were markedly lower than those achieved 

in the study under discussion (83-90% and 0.90-0.95 respectively) during three oral 

examinations. However, contrary to the Hecksher et al (2010) study, the prevalence of 

dental caries in the present study was found to be very low throughout the course of the 

study.  

The findings of the study under discussion are potentiated by a previous study that 

involved a nurse to undertake visual examination for dental caries using a portable 

chair, flash light and a tongue blade (Beltran et al 1997). The nurse had no previous 

dental experience and attended merely a five-hour training session before doing dental 

examination. The results of the nurse‟s examination when compared with the findings 

of visual-tactile examination performed by a dentist yielded values of sensitivity, 

specificity, positive predictive value and negative predictive values as 92.9%, 99.3%, 
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98.6% and 95.9% respectively for untreated dental caries which are almost similar to 

the ones obtained for dental caries, plaque and calculus in the present study. 

The present study provided a convincing evidence for validity of simplified dental 

examination performed by teachers and peer leaders to be used as a monitoring and 

motivational tool during school-based oral health education.  

6. Conclusions  

i. Although the three educator-led OHE strategies had a modest effect on the 

outcome variables included in the study, the results provide some evidence to show that 

the peer-led strategy may provide a feasible and almost equally effective alternative to 

the traditional dentist-led strategy of oral health education.  

ii. Teachers in the present study were comparatively more effective in transmitting 

factual knowledge about oral health than the other OHE strategies. On the other hand 

the peer-led strategy was more successful in improving the practically demonstrable 

and socially related oral health behaviors of adolescents. 

iii. Repetition and reinforcement not only result in greater effectiveness of an OHE 

program but also ensures sustainability of its effect over longer period of time (at least 

one year) compared to a single-shot of the program. 

iv. The repetition and reinforcement play a key role in the success of a school-

based OHE program no matter whether it is delivered by dentists, teachers or peer 

leaders. 

v. The dental examination performed by teachers and peer-leaders is reasonably 

valid for detecting cavitated carious lesions, plaque and calculus. However, the study 
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highlighted the importance of booster training sessions in maintaining the performance 

of teachers and peer-leaders as dental examiners. 

7. Recommendations for 

future research 

i. A note of caution must be exercised in generalizing the results of the study as 

the limited resources did not allow a random selection of different towns of the 

ethnically and socioeconomically diverse city of Karachi, Pakistan. This might have 

introduced a selection bias in the study and jeopardized its external validity. Therefore, 

a large scale community trial is recommended to confirm the findings of the study and 

to ascertain the fidelity of implementation of the oral health education strategies in 

question under real life conditions. 

ii. A continued reliance on the questionnaire investigating self-reported behavior 

could have adversely affected the results of the study. This is especially relevant to the 

trial situation where the children had so often been sensitized with the socially 

acceptable norms and practices about oral self-care. Furthermore the repeated use of the 

same questionnaire five times during the project might have led to boredom on the part 

of the study subjects. The use of diversified techniques of data collection is 

recommended for future research on the subject. 

iii. The findings of the study provided no conclusive evidence for the effect of 

OHE strategies on dental caries. The duration of the study may not be sufficient to 
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detect any change in caries experience of adolescents in the study population that 

exhibited a very low prevalence and incidence of the disease over the study period. 

Long term follow up studies in populations with low prevalence of dental caries are 

recommended.  

iv Despite the impressive results, the applicability of the findings of the present 

study about teacher- and peer leader-examination should be viewed in the context that 

the objective of the study was to evaluate the ability of teachers and peer-leaders to 

detect cavitated carious lesions, plaque and calculus for motivating school children and 

for monitoring an oral health education program. The aim was not to validate teacher-/ 

peer-examination to provide epidemiological data or to perform screening. If that is the 

case, training of these non-dental personnel should be followed by calibration which 

was not undertaken in the present study. 

v. As the present study did not perform the cost-effectiveness and cost-benefit 

analyses carried out as part of the study, it is unclear whether the yield would justify the 

cost incurred in implementing any of the OHE strategies evaluated in the study under 

daily life conditions. These analyses should therefore make an integral part of future 

school-based trials of OHE interventions. 

vi. Based on the results of the present study, a combination of teacher-led and peer-

led strategies can be recommended for OHE and examination of adolescents in schools. 

However, the study, being an efficacy trial of two years‟ duration, enjoyed the 

controlled and favorable conditions for involvement of teachers and peer leaders in oral 

health education and examination.  The ways and means to maintain the interest of 

these personnel in OHE activity undertaken on a continuous basis need to be 

investigated. 
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