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List of abbreviations 

 

The following terminology has been used in this thesis: 

DMFT:   Numbers of decayed, missing and filled teeth 

DMFS:    Numbers of decayed, missing and filled surfaces 

BMI:   Body mass index (kg/m2) 

iso-BMI:   Calculated using international classification system for childhood obesity 

iso-BMI < 25:   Low-normal weight 

iso-BMI = 25-29.9:   Overweight:  

iso-BMI ≥ 30:   Obesity 

SES:   Socio-economic status 

SD:   Standard deviation, and in this thesis it is given as ± SD 

IRR:  Incidence rate ratio  
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Chapter 1: Introduction 

 

The modern, contemporary concepts of health suggest that oral health should be defined 

in general physical, psychological and social well-being terms in relation to oral status. 

Oral health affects people physically and psychologically and influences how they grow, 

enjoy life, look, speak, chew, taste food and socialise, as well as their feelings of social 

well-being [Acharya and Sangam, 2008; Sheiham, 2005]. 

 

Oral health affects general health by causing considerable pain and suffering by changing 

what people eat, their speech and their quality of life and well-being [Petersen, 2003]. 

Millions of people suffer from toothache and poor quality of life and end up with few 

teeth, because of the failure to incorporate oral health into general health promotion 

[Sheiham, 2005].  

 

Health policies should be reoriented to incorporate oral health in socio-dental approaches 

to assess the needs and the common risk factor of the health promotion [Petersen, 2003; 

Sheiham and Watt, 2000]. 

 

The past fifty years have witnessed a reduction in the severity and prevalence of oral 

diseases among the population of the developed countries [Marthaler, 2004]. Recent data 

on the oral health of the German children demonstrated the same decline in caries among 

children and young adults following the same trend [Pieper and Schulte, 2004; Schulte et 

al., 2006]. 

 

The general decline in caries among children and young adults has been noticed to be 

associated with a polarized distribution, in which there were always a certain percent 

(approximately 25% - 30%) of children that combines the majority of fillings and 

decayed defects [Marthaler et al., 1996; Pieper, 2004]. These inequalities of the health 

state hide behind it the fact that not all the population groups have equally profited from 

caries decline. In other words we can say that polarization is very strongly related to 

deprivation [Vanobberge et al., 2001; Watt and Sheiham, 1999].   
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In this situation, the schools could represent an entry gate for this group of children with 

a low economic background, as schools have powerful influence on children's 

development and well-being. Schools can effectively influence students’ health, 

knowledge, beliefs, attitudes and behaviour [Freeman, 1999]. 

  

Dental care has been systematically organized to improve dental health attitudes among 

children and young adults [Al-Omiri et al., 2006]. This development has improved 

children’s dental health and changed the dental caries patterns affecting them [Marthaler 

et al., 1996].  

 

Oral diseases are one of the most common chronic diseases, and are important public 

health problems because of their high prevalence, their impact on individuals and society, 

and the expense of their treatment. The risk factors or the determinants of oral diseases 

are already well known and effective public health methods are available to prevent oral 

diseases [Sheiham, 2005]. 

 

Incorporating oral health promotion into general health promotion is becoming 

increasingly important, as an integrated approach is likely to be more cost-effective than 

programmes targeting a single disease [Petersen, 2003]. A major benefit could be gained 

by focusing on improving the general health conditions for the whole population, 

particularly the groups with a high risk. 

 

Thereby, health planners can greatly enhance both general and oral health [Sheiham, 

2005]. To meet this approach a proper knowledge of the disease, risk levels and factors is 

required, accompanied by evaluation and monitoring of oral and general health services. 

 

Most of the early health promotion programs focused on teaching children about health 

and its determinants, nowadays this method could not be accepted any more, as it is not 

suffice and often ineffective [Kay and Locker, 1998]. In this study, we are trying to shift 

the oral and general health promotion into the next level, by empowering the individual’s 

ability to develop their own skills to resist any unhealthy lifestyles. 
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In view to that issue, the school of dentistry at the Ernst-Moritz-Arndt-University, 

conducted a longitudinal intervention trial that targeted oral health and related behaviour 

among primary school children in Pomerania East Germany, over a period of one year 

and half in order to investigate the effectiveness of the oral health component of a general 

health promoting program.  
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Chapter 2: Aims and Objectives 

 

The main aim of this study was to investigate the effect of the oral health component of a 

general health promoting program in the primary schools in Greifswald city and the 

administrative district East Pomerania region on children’s dental health status and health 

competence. 

 

In order to address this aim, children’s dental health status was described prior to 

intervention in 2007 as well as after the intervention in 2009. Then the following null 

hypotheses were tested: 

1. Children exposed to the health promoting program did not have better dental 

health status as children not exposed one year and half after intervention. 

2. There were no significant changes in the dental health status and associated 

parameters from the baseline examination (2007) to the follow-up examination 

(2009) between intervention and control groups. 

3. Socio-economic characteristics (as measured by parent’s questionnaire) does not 

modify the relationship between exposure to the health promoting program and 

the current dental status. 

4. There is no relationship between overweight according to Body Mass Index (iso-

BMI) and caries prevalence. 

5. Oral health competence (knowledge, attitude and behavior) does not modify the 

relationship between exposure to the health promoting program and dental health 

status. 
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Chapter 3: Background 

 

3.1 Dental caries in children and young adults 
Dental caries is one of the most prevalent chronic diseases in human kind, worldwide. It 

is a multifactorial disease that starts with an imbalance of the microbiologic system in the 

oral cavity. When this imbalance becomes chronic, there is a potential to develop carious 

lesions in any, if not all, the teeth. Caries is affected by the consumption of dietary 

sugars, salivary flow, exposure to fluoride and preventive behaviors [Selwitz et al., 

2007]. 

 

In the last decades, a substantial decline in caries prevalence among children in many 

parts of the world has been observed [Downer, 1996; Hugoson and Koch, 2008; 

Marthaler, 2004]. Early reports on this decline started to appear and to be noticed in 

Germany and Austria in the year 1975 [Sigrist and Marthaler, 1975]. However, among 

children and young adults, caries decline was characterized by a strong polarization. 

Alongside the decrease in mean dmft and DMFT figures, the current caries distributions 

revealed extra zeros values representing more caries-free children.   

 

Caries decline took various courses in Western Europe. This trend could be illustrated 

clearly by using follow-up data for more than 28 years in Netherlands and Switzerland. 

The decline in Netherlands, as studied in 12-year-old children, was steadily in a very 

simple manner where the DMFT values decreased from 8 in 1965 to one in 1993 [Konig, 

2004]. 

 

Different opinions were proposed regarding the reasons of caries decline. An interesting 

study including 52 selected experts, found out that the daily use of fluoridated 

toothpastes, preferably twice a day, was considered as the most important reason behind 

caries decline [Bratthall et al., 1996].  
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On the hand, there is also a trend in many of the developed countries for the prevalence 

of dental caries to increase again, especially among young children [Haugejorden and 

Birkeland, 2002]. This fact emphasizes the importance of diffrent oral health promotion 

programs and preventive startigies for controling and monitoring any changes in the 

icidence of dental caries specialy among children and young adults. 

 

3.2 Common risk factors for dental caries  
Dental caries is a multifactorial disease that involves many overlapping factors. The risk 

factors described below either have a major degree of agreement between the literature or 

still a matter of controversy. However, it is of prime important to take all of these factors 

in consideration in any general and oral health promoting program. 

 

3.2.1 Previous disease  

Past caries experience is the most powerful single predictor of future caries increment. 

Caries experience in the primary teeth is the most powerful single predictor for future 

caries in the permanent dentition [Seppa et al., 1989]. In general, the most accurate sign 

of caries progression in pits and fissures are the current active lesion. 

 

3.2.2 Diet pattern 

Dental caries has been defined as a dietary “carbohydrate–modified bacterial infectious 

disease” [van Houte et al., 1996]. A sucrose-rich diet increases the growth rate of many 

oral bacteria and changes the composition of the microflora in a caries-promoting manner 

[Marsh & Nyvad, 2001]. The high and frequent consumption of sugar has a particularly 

harmful effect on the dental health specially for subjects who dont manitaine good oral 

hygiene.  
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Studies have also shown that the frequent consumption of caries-risk products, candy and 

sugar-containing beverages, particularly sweetened liquid in feeding bottle, during the 

first years of life was associated with caries development during pre-school years [Wendt 

& Birkhed, 1995b; Grindefjord et al., 1996]. 

 

Marshall et al. [2003, 2007] have suggested that contemporary changes in beverage 

intake, particularly the increase in soda consumption, have the potential to increase dental 

caries rates in children. A unhealthy diet, particularly one high in non-milk extrinsic 

sugars and soft drinks, affects the incidence of many chronic diseases such as heart 

disease, diabetes, obesity and caries [Sheiham and Watt, 2000]. 

 

3.2.3 Socio-economic factor 

Socio-economic status or refugee background has an indirect influence on oral hygiene 

standards and attitudes towards dental care among these social groups [Hjern et al., 2001; 

Wendt and Birkhed, 1995]. This is in line with many studies that documented very high 

caries prevalence among low socio-economic status children in a multicultural society 

[Demers et al., 1990; Locker, 2000]. 

 

That could explain the new trend that Burt, [2005] highlighted in his study, about the 

importance of looking not only at the mean values for caries but also at the frequency 

distribution in a population.  

 

The educational level of the parents has an indirect effect on their children oral health 

[Lange et al., 2007], as it is well known that parental attitudes have an impact on the 

establishment of oral health habits in children [Adair et al., 2004; Pine et al., 2004]. Many 

diseases have a high frequency distribution in low socio-economic positions or immigrant 

and refugee groups. These vulnerable groups may be exposed to numerous adverse social 

and economic conditions [Pattussi et al., 2001; Thomson et al., 2004].  
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It is reasonable to expect that people will not change their behaviors when so many 

forces in the social, cultural and environment work against that change. On the other 

hand, “Change the social determinants of health and there will be dramatic 

improvements in health equity between and within countries” [Malikaew et al., 2003]. 

 

3.2.4 Overweight and obesity 

The prevalence of overweight and obesity in children is rapidly increasing in many 

countries, including those in Europe. Many potential health problems are associated with 

overweight and obesity in children. These include insulin resistance, hypertension, 

orthopedic complications, adult obesity and effects on quality of life [WHO, 2000].  

The etiology of obesity in children is multifactorial and includes social and cultural 

factors. The increased consumption of soft drinks, fast food, together with more 

sedentary lifestyles, has contributed to the increasing number of overweight people 

worldwide [Romito, 2003]. Low socio-economic level in terms of living area could also 

be related to a higher prevalence of obesity [Blomquist and Bergstrom, 2007]. 

Dental caries and obesity are both multifactorial diseases with a complex etiology that is 

associated with dietary habits. However, contradictory results still surrounding the 

relationship between overweight/obesity and dental caries [Kantovitz et al., 2006]. 

Further studies are still needed to evaluate the possible relationship between caries and 

overweight/obesity. 

3.2.5 Medically compromised patients 

Children with medical history may be associated with an increased in caries risk. A wide 

variety of physical and learning disabilities result in decreased ability to perform oral 

self-care. Learning disability is also often associated with poor oral hygiene and frequent 

consumption of sweet snacks [Harding et al., 1987; Mochizuki et al., 2007]. 
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3.3 Caries preventive measures 
Caries prevention is regarded as a measure designed to prevent the disease, and it is 

clinical symptoms from appearing. It also includes treatment for the early signs (initial 

caries) to prevent further progress and subsequent cavities formation. 

 

3.3.1 Fluoride in caries prevention 

Experts today believe that the main reason for caries decline seen in many westernized 

countries over the past three decades, is the multiple and widespread use of fluoride, 

especially in toothpastes [Marinho et al., 2003; Twetman et al., 2003]. Fluoride is highly 

effective in shifting the balance from demineralization to remineralization and, therefore, 

reduces the actual caries activity in high caries risk individuals. Daily tooth-brushing 

with fluoridated toothpaste is currently regarded all over the world as the most important 

action for the prevention of dental caries. 

 

3.3.2 Fissure sealant  

Fissure sealant is a specific measure or method that is specifically recommended for 

caries prevention on the occlusal surface [Mejare et al., 2003]. On the other hand, the 

indications of fissure sealant should be based on an individual caries risk assessment in 

conjunction with a specific tooth selection criteria [Splieth et al., 2010]. Fissure sealant 

therefore, is not a practical method to be used in public oral health preventive strategies, 

especially if it would be considerate as cost-effective and not an over-treatment. 

 

3.3.3 Saliva 

The saliva has a major physiological protective role against dental caries. Most of the 

children with different age groups have a normal salivary flow. However, some children 

as a consequence of their medical history and related drug therapy may have a reduced 

salivary flow, and therefore they might be at high risk of dental caries. 
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3.4 Oral health preventive programs 
Any successful oral health program or practice should satisfy the criteria of practicality, 

feasibility, acceptability, safety, effectiveness and relatively low cost [Moskovitz et al., 

2009].  

 

The effectiveness of various oral health preventive programs from different countries was 

reviewed by Kay and Locker in 1996. The authors examined 143 papers relating to dental 

health education interventions, published between 1982 and 1994. Dental health 

interventions have a small positive, but temporary effect on plaque accumulation, no 

effect on caries increment and a consistent positive effect on knowledge levels [Kay and 

Locker, 1996]. 

 

The other interesting study done by Frencken et al., [1998] who conducted a three years 

and half preventive educational program by trained teachers in the primary schools of one 

district in Zimbabwe. At the end of their longitudinal study, they did not find a significant 

different in the intervention schools compared to control schools [Frencken et al., 2001].    

 

In the northwest of England, Milsom and his co-workers conducted a controlled trial with 

several models of oral health education in 169 schools, and compared these schools with 

others control schools [Milsom et al., 2006]. The study revealed that there were no 

significant differences in caries increment in the primary and secondary dentitions 

between the control group and the intervention. 

 

3.5 Health promotion 
Health promotion is the process of providing information, education for health, and 

enhancing life skills. Providing people with more available options to exercise more 

control over their own health and environments and to make choices conductive to health. 

To reach a state of complete physical, mental and social well-being. An individual or 

group must be able to identify and to realize aspirations, to satisfy needs, and to change 

or cope with the environment [WHO, 1986]. 
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Health Promotion is still a new area for research that drags scientists from diverse 

disciplines to study, investigate and assess the effectiveness of health promotion. In the 

last five years much has been written about health promotion and its effectiveness.   

 

In his series of studies and publications during the past two decades, Nutbeam argued the 

effectiveness of health promoting programs and its determinants on health [Nutbeam, 

1999]. He found that there are many determinants of health. Some are within an 

individual’s capacity to change, e.g. behaviour, use of facilities. Many, such as creating 

improved environmental, economic and social conditions, are outside individual control.  

 

Health promotion could be facilitated in school, home, work and community settings. 

Action is required through educational, professional, commercial and voluntary bodies, 

and within the institutions themselves. 

 

3.5.1 Schools health promotion programs 

Health promoting in schools could be considered as a new framework to assist schools in 

addressing health issues. Since the 1950s, schools have been a popular setting for health 

promotion and health education [Expert Committee on School Health, 1951]. Early 

health promotion programs focused on teaching children about health and its 

determinants, but nowadays this is not the current approach. In which it should focus in 

empowering the individual’s ability to develop their own skills to resist any unhealthy 

lifestyles. 

 

Health promoting schools have certain developing programmes that promote health, 

health knowledge and skills by taking into account the school social and physical 

environment. This includes both the formal and informal curricula about health, the 

creation of a healthy school environment, the appropriate health services and the 

involvement of the family and the community to promote health [WHO, 1996].  
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In general the main framework or components that all health promoting schools should 

consisted of, briefly are: 

• School health policies 

• Physical environment of the school 

• Social environment of the school 

• Community relationships 

• Personal health skills 

• Health services 
 

These schools should support the concept of linking the curriculum with the school 

environment and community, or with other more factors. By that a better chance will be 

addressed to leave an effect on students’ health, than if only explored through classroom 

curriculum [Rowling and Ritchie, 1996; WHO, 1996]. 

 

Additional items could also be added, i.e. school food services, school site, school 

counselling and psychology programs, school physical education, and integrated 

community. By that, school health promotion efforts will spelt out a much broader focus 

for school health and moved the classical health education framework further away from 

classroom curriculum. 

 

The school commitment and involvement to this program are considered as the keys for 

success. The schools should be encouraged to develop programs that conform to their 

strategies and timetables [Nutbeam, 1996].  

 

Currently, health promoting schools are really popular and have a wide acceptance in 

many countries and regions. It has been strongly promoted by the WHO and is being 

implemented in many countries throughout the world [St Leger, 1999]. More than thirty-

seven countries have participated in the European Network of Health Promoting Schools 

since 1997 [St Leger, 1999]. In the United Kingdom, the Department of Education and 

Skills, together with the Health Development Agency, have developed a National 
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Healthy Schools Standard based on the health promoting schools approach [Stewart-

Brown, 2006].  

 

Australia [Booth and Samdal, 1997; Lynagh et al., 1999], the Asia-Pacific region 

[Rowling and Ritchie, 1996] and South Africa [Swart and Reddy, 1999] have also 

implemented health promoting schools programs.  

 

Health promotion schools have been developed to address all the major public health 

problems of the 21st century, including drug and alcohol misuse, dental caries, smoking, 

healthy eating, physical activity, mental illness, obesity, sexual health and human 

immunodeficiency virus/acquired immunodeficiency syndrome (HIV/AIDS), and injuries 

[Stewart-Brown, 2006].  

 

No experimental studies have been conducted on adopting the health promoting schools 

approach in its entirety. However, several reviews found that components of the approach 

– for example, multifactorial approaches – contribute to effectiveness. Changes to the 

school environment are particularly important. The duration and intensity of programs are 

also important to the success of programs. 

 

There are evidences to show that sustained, multifactorial, whole school approaches are 

effective [Shepherd et al., 2006; White and Pitts, 1998]. These are important elements in 

the health promoting schools approach, but there are no studies that evaluate the approach 

in its entirety. Considering these factors it is from a prime important to conduct a 

multifactorial study for health promotion that includes intervention and implementing this 

intervention directly to certain population groups [Nutbeam, 1999]. 
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3.5.2 Oral health promotion 
Many schools recognized the importance of the availability of healthy food and nutritious 

drinks within their school canteens. And many governments also commit themselves to 

promote healthy lifestyles, including oral health in primary schools as one of the 

environmental settings.  

 

The ‘Health Promoting School’ concept seeks to provide a multifaceted approach to 

school health [Maes and Lievens, 2003]. Together with the oral hygiene education and 

the wide spread use of fluoridated toothpastes this range of supportive environments 

could shift the level of caries prevalence into significantly lower values [Vanobbergen et 

al., 2004]. 

 

In Belgium a study has adopted the ‘Health Promoting School’ concept and associated 

the program with the use of fluoridated tooth paste. The authors managed to reduce the 

general level of caries to a very low value, the DMFT decreased from 1.93 to 1.0 in this 

study [Bolin et al., 1996; Vanobberge et al., 2001]. 
 

On the other hand, Vanobberge et al., [2004] examined the effectiveness of an oral health 

promotion program in Belgium (in the same previous district) for a period of six year. At 

the end of this program the authors did not find a significant different in the DMFT 

values or in the reported frequency of brushing. However, a significant different was 

found in the intervention group in the number of between-meal snacks and the proper use 

of topical fluorides. In addition, children in the control group showed lower numbers of 

restored teeth. 

 

The European experience in ‘Health Promoting School Concept’ revealed that it indeed 

makes some difference towards health and health related behavior in children [St Leger, 

1999]. In this context, it remains to be seen whether some aspects of oral health 

promotion can add value in reducing inequalities in oral health. In this case, it could be 

worth implementing on a population base [Vanobbergen et al., 2004]. 
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3.6 Schools system in Germany  
In Germany, control and organisation of the education system are determined by its 

federal structure. Much of the responsibility for educational legislation and 

administration is devolved from the federal Government to the 16 federal states 

(Bundesländer), which use the Standing Conference of Ministers of Education and 

Cultural Affairs (Kultusministerkonferenz) as their main means of cooperation. 

 

Schools in public sector are normally set up, organised, administered and funded by local 

authorities. In principle, joining these schools is free of charge. Each country has its own 

local public health office (Gesundheitsamt) with its school health service that is 

responsible for primary (and secondary) school health care [Lohmar and Eckhardt, 2008].  

 

Local public health office has its own medical officer whose job is to ensure that the 

work of the school health service, including dental care and oral health meets the required 

standard. The work of school medical officer is supervised by a public health officer 

(Amtsarzt). The school health service has the following responsibilities: 

• To carry out medical screening, notably of children starting and leaving school 

• To monitor those students whose state of health requires regular check-ups 

• To perform dental screening 

• To advise and instruct teachers and students about health care issues 

 

Compulsory education in Germany starts at the age of 6 and lasts around 12 or 13 years, 

consisting of nine years of full-time education (10 in some states) and three years of, at 

least, part-time education.  

 

In the study region of Mecklenburg-Vorpommern, education is compulsory from the 

primary until the upper secondary level (ages 6 to 18 or 19). Between the ages of 15/16 

and 18/19 young people are required to attend school at least on a part-time basis. 
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The contact between individual students and their teachers is close, especially in primary 

school, and occurs at a formative stage of a child’s development. The school years are a 

time of rapid individual and social development, where many elements of attitude and 

behaviour, health literacy and skills which impact on future health are formed. The 

interaction between schools and young people, and the overall experience of attending 

school, provides unique opportunities for health promotion which can be sustained and 

reinforced over time [Lohmar and Eckhardt, 2008]. 

 

The broad reach of schools is also important from a social justice perspective. The 

school, particularly the primary schools, is the one setting where all children can be 

reached, irrespective of their socio-economic status, ethnicity, or location, and through 

which their health concerns can potentially be addressed.  

 

Available evidence indicates that school health programs which are comprehensive and 

integrated, and include the curriculum, the environment and the community, are more 

likely to lead to advancements in the health of school children and adolescents [Lister-

Sharp et al., 1999]. 

 

3.7 Health issues in children 
Children general health is of vital importance for many organizations in Germany, and in 

the European Region as a whole. The future rests on these children who will form the 

younger population and the youth of their own country. Governments, social and 

economic sectors or even academic institutes and media are obligated to ensure that they 

support and make the right investments in the health of young people.  

Nowadays, the need of a healthy, balanced, equitable foundation that creates a healthy 

lifestyle pattern for children is what we should care. 
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Selection of school children as one segment of the whole population, for health services, 

is a smart choice. During school years all children exposed to situations and are 

undergoing developmental changes which call for a watchful care. Furthermore, the 

health problems of children coupled with the biological growth present opportunities for 

educating parents and teachers about their responsibilities in providing services within 

the community and the schools to help each child attain his own maximum health status.  

 

The attitudes, behaviour and lifestyle pattern of each individual are shaped at a young 

age. At the school age other influences such as teachers and friends, will shape the child’s 

health attitudes, behaviors and determine their lifelong patterns [Freeman, 1999]. 

 

All these needs and opportunities should be fulfilled for all the school children 

irrespective of race, geographical location, the particular school which they attend, or the 

socio-economic level that they belong to. 
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Chapter 4: Materials and Methods 

 

4.1 Study Design 
This is a clustered, randomized intervention trial that determines the effectiveness of a 

multi-disciplinary oral health promoting program that has been implemented in 19 

schools in East Pomerania, a region in Mecklenburg-Vorpommern/East Germany. 

 

4.2 Population and sample 
The baseline sample size in this study comprised from all the 5th grade students in all the 

schools in Greifswald and the administrative district of east Pomerania (22 schools). 

Usually, 5th grade students would be in the adolescence period with an age range 9-13 

years. From all the 22 schools in this area, 19 schools accepted participation in this study. 

 

Greifswald is a town in North-Eastern Germany. The town is situated approximately 220 

km to the North of Berlin in the state of Mecklenburg-Vorpommern and it borders the 

Baltic Sea (Figure 4-1). 

 

 
Figure 4.1: Germany and the state of Mecklenburg-Vorpommern. 

http://en.wikipedia.org/wiki/Germany�
http://en.wikipedia.org/wiki/Berlin�
http://en.wikipedia.org/wiki/Mecklenburg-Vorpommern�
http://en.wikipedia.org/wiki/Baltic_Sea�
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The population of the town and the administrative district of East Pomerania consists of  

approximately 162.653 inhabitants, including 16.727 inhabitants younger than 15 years 

[Mecklenburg-Vorpommern, 2004]. 

 

The study region has a mean of 57 inhabitants/km² in the rural region of East Pomerania, 

and in the urban area of Greifswald city around 1.058 inhabitants/km². Mecklenburg-

Vorpommern has one of the highest unemployment rates in Germany (12.7%) 

[Bundesagentur für Arbeit, 2009]. The city drinking water supplies have a natural 

fluoride level of 0.23 ppm [Gesundheitsamt, 2009]. 

 

4.3 Data collection 
The data in the present study was collected in two steps as part of an extended dental 

school examination. The baseline data was performed on the 5th grade students from 

September to October 2007, and the final examination (follow-up) done after 19 months 

on the same children in the 6th grade from 27th of February to 23rd of March 2009. 

 

The examination included medical and dental examination as well as a self-completion-

questionnaire for the children (Appendix 1), which were filled out under supervision in 

the schools. Parents also answered a self-completion-questionnaire containing questions 

on their socio-economic status and their children health (Appendix 2). Parents filled out 

the questionnaires during the parent-teacher meeting, and for the absent parents the 

questionnaire was sent to them by surface mail. In the follow-up stage (final examination) 

the children were given the same questionnaire. 

 

The study protocols were approved by the Ethics Committee at the Ernst-Moritz-Arndt-

University Greifswald and the data protection commissioner of Mecklenburg-

Vorpommern, Ministry of Education, Science and Culture of Mecklenburg-Vorpommern 

(Appendix 3).  

 

 

 

http://en.wikipedia.org/wiki/Mecklenburg-Vorpommern�
http://en.wikipedia.org/wiki/Mecklenburg-Vorpommern�
http://dict.leo.org/ende?lp=ende&p=thMx..&search=data�
http://dict.leo.org/ende?lp=ende&p=thMx..&search=protection�
http://dict.leo.org/ende?lp=ende&p=thMx..&search=commissioner�
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The participation in this study was voluntary and a written informed consent forms were 

sent to the parents or guardians of the children (Appendix 4). All parents of the 5th grade 

students also received a supporting letter of the Minister of Education, Science and 

Culture of Mecklenburg-Vorpommern in addition to a detailed information on the 

purpose of the study and data safety. To attain a high cooperation from the schools, 

principals were briefed about the research project by an invitation letter, telephone calls 

and personal visits.  

 

4.4 Sampling frame 

The sampling frame consists of the 5th grade students from all of the registered 19 

schools, based on the following inclusions and exclusions criteria (Figure 4.2). 

 

4.4.1 Inclusion criteria 

All 5th grade children whose parents have signed the written informed consent form and 

who were present at baseline and follow-up examination were included in the study.  

 

4.4.2 Exclusion criteria 

Students with illness or absence at the baseline or during the follow-up examination days 

and students who changed their groups (from intervention to control, or vice versa). 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Dental examinations on 914 5th grade students from 19 schools were 
conducted in September and October, 2007 

Ethics Committee approval 

Inclusion and exclusion criteria 

http://dict.leo.org/ende?lp=ende&p=thMx..&search=Mecklenburg-Western�
http://dict.leo.org/ende?lp=ende&p=thMx..&search=data�
http://dict.leo.org/ende?lp=ende&p=thMx..&search=protection�
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Randomization on school level 

Special need 
students 
25 (2.7) 

Neutral 
drop out 

35 (3.8%) 

Attend the 
examination 
854 (93%) 

Control Group 
10 schools 

453 students 
 

Intervention Group 
8 schools 

401 students 

Neutral  
drop out 

114 

Attend the 2nd 
examination 

775 

Attend both 
examinations 

740 

Changed 
their group 

11 
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Figure 4.2: Flow chart of the study design and sample 
 

 

 

4.5 Randomization 
Cluster random sampling was employed to assign the selected 19 schools into 

intervention and control group. Randomization helped to exclude any potential bias by 

minimizing the systematic differences between the two groups, regarding basic 

conditions and interaction possibility with other prevention-related activities in these 

schools. 

 

4.6 Response and attrition rates 

4.6.1. Baseline examination 

The participation rate of the students in the baseline dental examination was the highest 

among others surveys, because of its obligatory nature. Out of 914 students, 854 students 

(93%) of all 5th grade children in the district of East Pomerania and Greifswald were 

examined, 453 students for the control and 401 students for the intervention group. 

Control Group 
10 schools 

n = 404 

Intervention Group 
8 schools 
n = 336 

Data Entry & 

Analyses 

740 students completed the final dental examination in February 
and March, 2009 
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The main reason of the drop-out was illness n= 40 (4.2%) at the day of the examination, 

and 20 students (2.1%) changed their school or moved away from the study region. Both 

reasons could be considered as neutral drop-out. 

 

Eight hundred and thirty three of the students (91%) completed the self-administered 

questionnaire. The reasons for non-response were illness (4.8%) at the day of the survey, 

refused participation (2.1%) and 20 students (2.1%) changed their school or moved away 

from the study region before the questionnaire was distributed. 

 

In the parental survey 721 parents participated (response: 78.8%). Reasons for non-

response were lack of interest (18.9%), refusal (1.7%) and moving out of the research 

region before the questionnaire was distributed (0.1%). 

 

4.6.2 The final examination (follow-up) 

The previous data were used as a baseline data for the final examination samples, and the 

same students were followed-up, examined and surveyed again in spring 2009 (final 

examination), after a period of 18 months interval.  

 

In the final examination 775 (91%) of the 6th grade students from both intervention and 

control group could be examined. One hundred and fourteen (9%) students dropped out 

during the follow-up period because of illness, changing their schools or moving away 

(neutral drop-out).  

 

In the final survey after the follow-up period a response rate of 85.5% (n= 816) of the 

students completed the self-administered-questionnaire. 
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4.6.3 The total drop-out rates (attrition) 

According to the inclusion and exclusion criteria, exclusion occurred to more or less 

extent in both groups. A total of 740 (86%) students were selected from respondents, as 

described above in figure 4.2. The intervention group consisted of 8 schools (336 

students) and the control group of 10 schools (404 students). The total samples of the 

study, by gender and groups are shown in table 4.2. 

 

         Table 4.2: Description of the final sample size in this study in intervention and  
                           control group by gender 

 

Samples 

 

Groups 

By gender 

     Boys             Girls 

     n (%)           n (%) 

 

Total 

N 

 

Baseline and  

follow-up 

 

Intervention 

 

 

173 (52%) 

 

163 (48%) 

 

336 

 

Control 

 

 

214 (53%) 

 

190 (47%) 

 

404 

 

 

4.7 The general health promoting program 
In September 2007, the project was officially launched by Ernst-Moritz-Arndt-University 

Greifswald with the association of the ministry of education and cultural affairs. To work 

on the development of school health promotion concept for all Germany, and therefore, 

they are interested in a scientific evaluation of the effectiveness of prevention measures. 
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At the beginning of the school year 2006/2007, all the parents of the 5th grade students in 

Pomerania had received detailed information about the program and the accompanying 

surveys in a letter. During the parent-teacher meetings at the beginning of the school 

year, it was clearly pointed out that the participation of their children in health education 

and dental school examination is mandatory, and what they may object against is only the 

additional scientific survey and the medical examination (extended part) which are totally 

voluntary without any drawbacks for themselves or their children. 

 

Two weeks before each examination, a short note was given to the students in order to 

convey it to their parents or guardians informing them about the examination dates and 

asking them to bring along with their children their vaccinations passport.  

 

The health promotion program was centred on a comprehensive educational training for 

all biology, sports and health teachers of the 5th classes of the intervention schools. These 

educational sessions were run in association and support of each school health officer 

(Gesundheitslehrer). The teachers were provided with the necessary materials and 

comprehensive information, like power point presentations, guidelines, and prevention 

regulations during three educational sessions, each with four hours duration. The program 

covered and focused on the following topics: oral health, healthy nutrition, healthy 

recreation (activities and leisure time), vaccination, dealing with pain, health literacy 

(promoting health skills) and smoking. 

 

The teachers were also trained to develop preventative measures that could be applied 

specifically to their own school. This gave the chance to the students and their parents to 

be involved in the preventive strategy. Some of the teachers, for example, checked the 

school meals and tried to identify healthier types of food in the menus. At this stage the 

program continued on a school level but in a different way, in which the teachers started 

to convey what they had learned and trained to their students. Implementation of the 

preventive program in the intervention classes was achieved in the teaching units under 

the biology, sports and health classes. 
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In order to maintain a high-quality assurance in the program and for the early detection of 

any obstacles during the implementation of the program, a direct contact between the 

teachers and the research assistants was provided, through 2 meetings, several school 

visits, and continuous evaluation particularly during the first few months of the study.  

 

This was an important issue, as some schools faced obstacles during the initial 

implementation phase, for example some schools were not able to provide all their 

students with fluoridated tooth paste, tooth brushes and cups. Therefore, the school of 

dentistry at Ernst-Moritz-Arndt-University provided these schools with the necessary 

materials and equipments. 

 

In the control group, no additional educational program or training on general health 

promotion was implemented for either the teachers or students during the study period. 

However, for ethical reasons, the control schools who were interested to receive the same 

program, the program was conducted for them but after the data collection phase was 

finished.  

 

4.8 The dental component of the health promotion program 
One of the most important topics that the health promotion program included in this study 

is the oral health part. The teachers were provided with the essential preventive 

information, materials and power point presentations about oral health, and the 

importance of healthy teeth. In which the teachers could have the freedom to integrate 

these information into their curriculum. 

  

Besides this basic information about oral health, some key messages were also introduced 

to the students, for example:  

• Dental check-up and preventive visit  are provided for free in the national health 

systems, 

• Children should use adults tooth paste after the age of 6, 

• Tooth brushing should concentrated on the erupting teeth during mixed dentition 
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These topics and others were proposed and instructed in specific units which fitted the 

age of the students. In order to pay an attention to the erupting teeth during brushing, the 

students were advised to modify the brushing technique into “cross scrubbing technique” 

to gain access to the infra-occlusion areas, especially in the erupting second permanent 

molars and premolars.  

 

As plaque removal and fluoride application are effective measures in caries prevention 

[Kay and Locker, 1998], strategies were mapped out and implemented to impart the 

students with the necessary knowledge and skills in order to give them a chance to take 

care of their own teeth in a more efficient way. The 5th grade students of the intervention 

schools were also asked to brush their teeth at home with a highly concentrated fluoride 

gel once per week.  

 

Children and parents were also informed about the examination results regarding oral 

health status, especially of the presence of decayed teeth, and they were advised to treat 

these teeth as soon as possible. This would help the students to gain awareness about their 

own oral health and will help them to create a positive attitude towards healthy teeth.  

 

Other topics like toothache, dental decay and dental visits were also incorporated and 

explained to the students in this program. The teachers focused on the students’ 

psychological background towards the dentists and they discussed their fears and the 

advantages of the dental visits.  

 

In addition, extensive knowledge about pain was imparted to the students in the unit 

“Pain among Children in Everyday Life at School” where children were motivated to 

visit the doctor in such conditions. 

 

4.9 Oral examination 
Clinical examinations for recording dental caries were carried out in both control and 

intervention groups by three examiners previously trained and calibrated for oral health 

examinations following WHO diagnostic criteria guidelines [World Health Organization, 
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1997] and the dmft/dmfs, DMFT/DMFS-indices. Teeth or surfaces were considered 

carious (d/D) if there was visual evidence of a carious defect. Missing components (m/M) 

included teeth indicated for extraction and f/F for filled teeth. Furthermore, sealants, 

orthodontic treatment needs and current appliances were recorded too. 

 

Caries occurrence was analysed mean values of caries indices, percentages of the 

previously affected subjects (DMFT/dmft>0) or currently (DT>0) and by frequency 

distributions of these subjects. 

 

The dental examination was conducted under natural indirect light with additional 

electric light, using dental mirrors and explorers following WHO guidelines [World 

Health Organization, 1997]. All examinations were conducted with the children in 

upright positions with the heads tilted back. The dental examinations took about 45 

minute per class. 

 

4.10 General health examination 
Data concerning high, weight and body mass index (BMI) of the children were obtained 

during the extended school clinical examination. The measurement of body height was 

performed with a portable stadiometer (Seca Vogel and Halke, Type: 214), the weight 

was determined with an electronic scale (Seca Vogel and Halke, Type: 861). The children 

were measured without shoes and heavy clothing. 

 

The Body-Mass Index (BMI) is a measure of body fat based on height and weight 

(kg/m2), calculated using the international classification system for childhood obesity 

(iso-BMI) recommended by the International Obesity Task Force cut-off values as 

follows: low-normal weight = BMI < 25,  overweight = BMI 25-29.9, obesity = BMI ≥ 

30 [Cole et al., 2000]. 
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4.11 Questionnaire construction and development 
The children´s questionnaire contained a series of questions that covered several topics 

on children’s general and oral health and health competence. The questionnaire which 

used standardized domains of validated questions [Kurth and Robert-Koch-Institut, 

2002].  

 

The questionnaire contained one big section for oral health competence (literacy), which 

consisted from 14 multiple choice questions, some of them with more than one correct 

answer to some of the questions. The oral health competence questions could be divided 

into three groups:  

• Oral health knowledge: the student dental knowledge 

• Oral health attitudes 

• Oral health behavior including the children´s oral health habits and practice  

 

Some new items on oral health knowledge, attitudes, and behavior were generated in 

order to measure these aspects in a more comprehensive and specific way to our own 

sample population. 

 

In order to assess the socio-economic status of the parent’s, a structured questionnaire 

was used which had been adopted from Lange et al. [2007] and it was based on four main 

factors defining the socio-economic status. These factors are education, occupation, 

personal income and employment status [Lange et al., 2007]. The parent’s questionnaire 

contained also questions on the children's health, family´s socio-economic status and 

background information. The questions are presented in the Appendix 1. 

 

The domains of the questionnaires were compatible with the research tools of another, 

representative national study, e.g. German Health Interview and Examination Survey for 

Children and Adolescents [Thyen, 2007]. All questionnaires were well structured, 

standardized and designed to be self-administered by the children and their parents.  

 

 



37 
 

4.12 Direct feedback 
After analysis of the baseline data, a direct feedback was given to the intervention 

schools and to the responsible teachers. The feedback information consists of mean 

DMFT values, vaccination rate, weight distribution, smoking habits and school meals in 

comparison to the others schools in the district. 

 

The direct feedback method gave the project a competitive environment, and allowed the 

teachers to get to know the most important health problems of their own students. This 

will make the teachers more willing and determines to improve these specific issues 

autonomously. In addition, prizes for the classes with the best vaccination and caries 

status were announced.  

 

4.13 Variables and research tools 
Oral health-related knowledge, behaviour and attitudes were measured separately with 

newly generated items. Each was consisting of several questions. The alternatives 

answers were pooled into “positive” and “negative” or “right” and “wrong”, and then 

analyzed as categorical data (Appendix 5). 

 

The socio-economic status was computed as Lange et al., [2007] score by giving each 

student specific points based on his/her parent’s education, occupation, personal income 

and employment status. These points were divided into three categorical groups, ranging 

from low socio-economic status (3-8 points), middle socio-economic status (9-14 points) 

and to high socio-economic status (15-21 points) [Lange et al., 2007].  

 

The body adiposity status was determined by calculating BMI (kg/m2) using the 

international classification system for childhood obesity (iso-BMI), according to Cole et 

al., (2000) and age specific cut-off values for childhood obesity [Cole et al., 2000]. The 

students were divided into three groups according to this classification system: low-

normal weight (iso-BMI < 25); overweight (iso-BMI 25-29.9); obesity (iso-BMI ≥ 30).  

Students with overweight or obesity status were combined to produce a more precise 

statistical result (overweight-obesity isoBMI ≥ 25). 
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4.14 Calibration 
Prior to the onset of the study, a calibration course and training of the examiners were 

provided, including lectures and clinical training. Inter-class correlation coefficient (ICC) 

was used to assess the inter-examiner reproducibility between examiners in both the 

baseline and the follow-up examinations. 

 

Poor reproducibility was assessed for ICCs below 0.40, fair reproducibility for ICCs 

between 0.40 and 0.59, good reproducibility for ICCs between 0.60 and 0.75, and 

excellent reproducibility for ICCs between 0.75 and 1.00 [Altman, 1999]. 

 

Twelve students from the sample were selected randomly for the assessment of the 

examiner reproducibility and to enable the determination of the ICC. The ICC values for 

the first and final examinations were 0.93 and 0.97, respectively. The interpretations of 

these ICC values give excellent agreements between the examiners in both examinations 

(baseline and follow-up). 

 

4.15 Data protection 
For ethical reasons, the anonymity of each student must always be protected. To 

guarantee this, a procedure was chosen to give each student a pseudonymity or Hash-

code which was calculated from an encoding algorithm on the bases of date of birth, 

gender and name. This resulted in an unequivocal code, which is highly secured from 

decoding. 

 

A special software program was used during data exporting process from the record-

keeping system in the schools. This program allowed the extraction of all relevant 

information regarding the students with a specific pseudonym as individual key. This 

method had successfully been used  already  in another  huge population-based study 

[Hoffmann et al., 2004]. 
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4.16 Data management 
In order to achieve a high standardization for the examination process and its records 

during the two measuring intervals, one investigator accompanied the school medical 

examination in the year 2007 and 2009. All the measurements and examination results in 

both periods were taken independently in the context of the extended school dental 

examination and were saved in situ on a laptop. 

 

In order to minimize any examiner misclassification, or recording errors, the baseline 

record (DMFT/S) was present during the follow-up examination. The examiners just 

edited the new data for each student independently in his/her column. This would provide 

the examiners with a fast comparison between old and new data, and help in detection 

any recoding errors or negative deviation.  

 

The data were first recorded in the data base program (MS Excel), and then transferred to 

the SPSS program. Before analysis, the data were systematically reviewed by two 

independent research fellows for implausibility. 

 

4.17 Statistical analysis 
All data were transferred to the department of paediatric dentistry, Greifswald University, 

processed and analyzed using SPSS version 12.0 and STATA program, version 10 

[StataCorp., 2007].  

 

In order to adequately describe the data two approaches were used. First, descriptive 

analyses with distributions, means and standard deviations (SD) were used. Then, after 

dichotomizing several variables into two groups (DMFT, DMFS, caries increment, oral 

health competence variables) proportions for each of these variables were calculated. 

Caries increment in the permanent teeth was calculated by subtracting the DMFT values 

at baseline examination from that of the final examination (follow-up).  
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For parametric data, chi-squared tests and independent t-tests were used (age, gender, 

socio-economic status and oral health competence variables). For the non-parametric data 

(DMFT, DMFS and BMI) the Mann-Whitney test and Poisson regression analysis were 

employed. 

 

Five Poisson regression analyses were conducted for outcomes that are counting data 

(DMFT, DMFS, caries increment and BMI). Age, gender and socio-economic status were 

included in the models as covariates. The incidence rate ratio (IRR) was calculated for 

the discrete dependent variables to study the effect of independent variables on oral 

health status and related behaviors (dependent variables). 

  

In assessing the associations between caries experience in the two study groups, as well 

as relationship between caries increment and parent’s socio-economic status, Poisson 

regression analysis was used.  

 

To address hypothesis number five which stated that “Oral health competence does not 

modify the relationship between exposure to the health promoting program and dental 

health status.“, stratified by students’ answers Poisson regression analysis was carried out 

to examine the association between caries increment and oral health competence items 

from the questionnaire. Regarding the oral health competence part of the questionnaire 

some of the items with low internal reliability were excluded.  

 

In all the analyses, the level of statistical significance was set at 5 per cent. 
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Chapter 5: Results 

 

Sample description 
Seven hundred and forty students (86%) completed the follow-up of the study, with 336 

in the intervention group and 404 in the control group. One hundred and fourteen 

students did not complete the study (14%). In order to assess the relevance of this drop-

out, a few analyses were run to compare these students to the remaining sample.  

 

A significantly higher caries prevalence was found at baseline among the drop-out 

students (mean DMFT = 0.97) in comparison with the study sample (mean DMFT= 0.60;  

p = 0.007). There was also a significant difference between the drop-out and the study 

sample in both age and gender: there were more males (62%, p < 0.001) in the excluded 

sample, and generally they were slightly older (mean age 10.54 ±0.75, p = 0.041). 

 

Dental examination results at baseline for intervention and control group that completed 

the study is shown briefly in table 5.1. The number of males and females was almost 

balanced in each group (p = 0.688). The age range was 9-12 year, and a mean of 10.34 

years (±0.56). Most of the children (93%) were from 10-11. 
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      Table 5.1: Caries experience and distribution for intervention and control group at                

                          baseline examination. 

 

Parameters 

 

Intervention 

 

Control 

 

P-Value 

No. of subjects 336 404 --- 

Age in years 

Mean (SD) 

 

10.43 (0.62) 

 

10.27 (0.49) 

 

< 0.01a 

Gender 

Male (%) 

Female (%) 

 

173 (51.5%) 

163 (48.5%) 

 

214 (53%) 

190 (47%) 

 

0.688b 

DT 0.17 (0.58) 0.11 (0.47) 0.146 

MT 0.02 (0.15) 0.02 (0.20) 0.773 

FT 0.50 (1.06) 0.39 (0.93) 0.120 

DMFT 0.69 (1.27) 0.52 (1.10) 0.065 

DS 0.23 (1.07) 0.13 (0.57) 0.152 

MS 0.09 (0.77) 0.10 (0.99) 0.773 

FS 0.71 (1.62) 0.55 (1.59) 0.091 

DMFS 1.03 (2.26) 0.78 (2.10) 0.068 

DMFT = 0      (n) 68.1% (229) 73.8% (298)  0.093b 
         Data are reported as mean ± SD. a t-test. b Chi-square test. c Man Whitney Test. 

 

 

The general distribution of dental caries occurrence at baseline revealed a strong 

polarization (Figure 5.1). 
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Figure 5.1: Caries distributions (DMFT) in both groups at baseline examination 

 

 

On a baseline level, slight imbalances were found due to the randomization effect in the 

overall dental status variables including DMFT and DMFS (Table 5.1). Although these 

imbalances were at borderline significance (p= 0.065 and 0.068, respectively), they were 

not considered likely to cause important distortion of the results, especially that there was 

no significant different in the proportion of students without caries experience at the 

DMFT level in both groups (p= 0.093). 

 

5.1 Caries experience and distribution in the follow-up examination 
Sixty three percent (n= 209) of the children in the intervention group were caries-free 

(DMFT= 0), 33.6% had restorations and only three individuals had had extractions at 

follow-up. In the control group sixty five percent of the children (n= 265) were caries-

free, 30.4% had restorations, and four individuals had had extractions. 

  

Again, the evaluation of dental caries occurrence among both study groups at follow-up 

revealed a strong polarization of caries, past and present (Figures 5.2 and 5.3).  
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Figure 5.2: DMFT distribution among the intervention group at follow-up examination 

 

 

 

 

 
Figure 5.3: DMFT distribution among the control group at the follow-up examination 
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The above histograms show that caries occurrence and distribution among the samples of 

the study were a non-Gaussian distribution (skewed to the right). As counting variables a 

non-parametric tests and analysis were performed. Caries experience and distribution at 

follow-up in intervention and control group detailed in table 5.2. 

 

    Table 5.2: Caries experience (means, standard deviation) and distribution (%) for   

                      intervention and control groups at follow-up examination. 

       Data are reported as mean ±SD. 

 

The DMFT index yielded similar mean values of 0.89 and 0.76, respectively, in both the 

intervention and the control group (Figure 5.4). The mean number of decayed teeth was 

almost the same on both groups. The respective FT value (0.73) was slightly higher in the 

intervention group than in the control group (0.62). 

 

 

 

 

Parameters 

Groups  

p-value Intervention  Control 

 

No. of subjects 

 

336 

 

404 

 

--- 

Age in years 

Mean (SD) 

 

11.88 (0.63) 

 

11.74 (0.52) 

 

0.001 

DT 0.14 (0.60) 0.12 (0.60) 0.864 

MT 0.01 (0.13) 0.02 (0.23) 0.889 

FT 0.73 (1.34) 0.62 (1.25) 0.290 

DMFT 0.89 (1.49) 0.76 (1.43) 0.292 

DS 0.21 (1.09) 0.14 (0.70) 0.982 

MS 0.06 (0.67) 0.10 (1.16) 0.891 

FS 0.99 (2.03) 0.87 (1.94) 0.334 

DMFS 1.26 (2.49) 1.10 (2.36) 0.354 

DMFT= 0    %(n) 62.4% (209) 65.4% (265) 0.217 
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Figure 5.4: Comparison of the distribution of caries experience in the permanent  

                   dentition (DMFT) between control and intervention group. 

 

The mean number of decayed surfaces (DS) among the students in the control group was 

0.14 and in the intervention group 0.21. For the mean number of filled surfaces (FS), 

which comprised the greatest proportion in the DMFS, students in the intervention group 

exhibited slightly higher values than the control group (0.99 and 0.87, respectively). 

 

In both study groups, caries experience (DMFT) and prevalence were not significantly 

associated with gender (p = 0.104 for the intervention and p = 0.882 for the control). As 

this was confirmed using the Mann-Whitney test, females and males had almost the same 

levels of caries experience allowing for a combined analysis. 

 

A statistically significant but weak positive correlation (spearman’s r = 0.166, p = 0.001) 

between age and DMFT values was found in the control group, while the magnitude of 

the correlation did not reach a level of statistical significance in the intervention group (r 

= 0.166, p = 0.288).  

 

 



47 
 

5.2 Caries prevalence and increment in young permanent dentition 
Eighty-five percent (n= 287) of the children in the intervention group and eighty-four 

percent (n= 339) of the children in the control group either remained free of caries 

(DMFT=0), their caries experience stayed constant or experienced caries reversals. 

 

Almost fifteen percent (n= 49) of the children in the intervention group who were free of 

caries (DMFT=0) at baseline, acquired new carious defects or fillings during the study 

period. While in the control group sixteen percent (n= 65) of the children. This was not 

significantly associated with gender (p = 0.938). 

 

The majority of new lesions in permanent teeth during the follow-up period were located 

on the first molars (50%), most frequently on the occlusal surfaces of the permanent first 

molars (48%).  

 

The intervention group presented a lower caries increment than the control group with a 

mean DMFT increment of 0.196 (±0.62), while the control group of 0.242 (±0.82). In the 

first Poisson regression (crude) analysis, this difference marginally failed to reach the 

level of statistical significance (p = 0.079).  

 

As age, gender and socio-economic status are always important parameters in the disease 

distribution, the Poisson regressions were adjusted with further models as table 5.3 shows 

below.  

 

Age had the most confounding effect in the model, while gender was not a strong 

confounder. Socio-economic status had a moderate confounding effect, moving the IRR 

from 0.77 to 0.72 and the p-value from 0.079 to 0.060 (Table 5.3). 

 

When gender, age and socio-economic status were included in the model, a significant 

different was observed between control and intervention group and an IRR of 0.65 was 

reached. 
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Table 5.3: Caries incidence rate ratio (IRR) and confidence intervals from Poisson  

              regression analysis for intervention group in comparison to control group  

 

Caries Increment 

 

IRRa 

 

CI 95% 

 

p-valuesa 

Crude  0.766 0.57, 1.03 0.079 

Adjusted for Gender 0.767 0.57, 1.03 0.081 

Adjusted for Age 0.695 0.51, 0.94  0.019* 

Adjusted for parents’ 
socio-economic status 

0.719 0.51, 1.01 0.060 

Fully Adjusted  0.646 0.45, 0.92  0.016* 
          Number of subjects n = 740 except for the socio-economic status which was 577.   

          a Poisson regression analysis. * p-value < 0.05. 

  

 

5.3 Socio-economic status and caries increment   
A comparison was made between control/intervention groups and the socio-economic 

characteristics (SES) for parents. In the intervention group 25% of the students (n= 65) 

were in the high socio-economic status, 47% (n= 121) in the middle socio-economic 

status and 29% (n= 74) in the low socio-economic status. While in the control group 32% 

of the students (n= 102) were in the high socio-economic status, 51% (n= 162) in the 

middle and 17% (n= 53) in the low socio-economic status. Statistical analysis using the 

chi-squared for independence test indicated a significant difference (p = 0.002) in favour 

of the control group exhibiting more individuals with a high socio-economic status and 

fewer low socio-economic status, as figure 5.5 shows below.  
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Fig. 5.5: Students distribution at baseline level in the intervention and control  

               group according to socio-economic status (SES). 

 

There was a significant relationship between the parent’s socio-economic status and 

caries increment in their children (p = 0.002). Among the low socio-economic status, 

24% (n= 30) acquired more caries during the follow-up period, which was a total of 44 

surfaces. Fourteen percent (n= 39) of the middle socio-economic status acquired more 

caries (96 surfaces) and only 9% (n= 15) in the high socio-economic status (18 surfaces). 

Thus the majority of the new carious surfaces was registered in the group with middle 

socio-economic status. 

 

Due to this significant interaction between socio-economic status and caries, the analysis 

was stratified by three levels of socio-economic status (Table 5.4). For the students with a 

high socio-economic status, the intervention group was highly protective from 

developing caries compared to the control group clearly reaching the level of statistical 

significance. In children with the middle socio-economic status, the effect was much 

weaker and did not reach statistical significance. The opposite relationship was observed 

for those in low socio-economic status, although this relationship was not statistically 

significant. 
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    Table 5.4: Caries incidence rate ratio (IRR) from Poisson regression analysis for 

    intervention group in comparison to control group with different socio-economic status  

             Number of subjects n = 577 

             Data are reported as IRR using Poisson regression analysis. * p-value < 0.001. 

 

 

5.4 Overweight according to iso-BMI and caries experience 
At the baseline examination and from a total of 694 students, 76% of them were found to 

be with low-normal weight (iso-BMI ≤ 25; n= 525) and 24% were overweight and obese 

(iso-BMI > 25; n= 169) (Table. 5.5). 

 

The iso-BMI was significantly associated with gender (p = 0.026), but neither the age nor 

the different study groups were associated with different iso-BMI categories (p = 0.55, p 

= 0.55), as table 5.5 shows below.  

 

However, the distribution of the iso-BMI among different socio-economic status 

categories was significantly different (p = 0.047). Twenty six percent (n= 36) of the 

overweight children were belong to the low socio-economic group, 53% (n= 74) to the 

middle socio-economic and 21% (n= 29) to the high socio-economic. Statistical analysis 

using the chi-squared for independence test indicated a significant difference (p = 0·047). 

This showed that there was a significant association between iso-BMI and the different 

socio-economic status. 

    

DMFT Increment 

Groups 

High SES Middle SES Low SES 

No. of subjects 167 283 127 

Crude 0.09* 0.85 1.43 

Adjusted for Gender 0.09* 0.85 1.50 

Adjusted for Age 0.06* 0.81 1.51 

Adjusted for gender 
and age 

0.06* 0.82 1.58 
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      Table 5.5: Age, gender and caries experience distribution according to iso-BMI. 

Parameters Under weight-

normal 

Over weight- 

Obese 

p-value 

 

No. of subjects 

 

525 (76%) 

 

169 (24%) 

 

--- 

Age in years 

Mean (±SD) 

 

10.34 (0.55) 

 

10.37 (0.57) 

 

0.545 

Gender 

Male % 

Female % 

 

259 (72%) 

266 (79%) 

 

100 (28%) 

79  (21%) 

 

0.026* 

DMFT 

Mean (±SD) 

 

0.56 (1.18) 

 

0.70 (1.19) 

 

0.050* 

         * p-value < 0.05. 

 

Overweight and obese students (iso-BMI ≥  25) had more caries defects or fillings 

(DMFT) compared with low-normal weight individuals (iso-BMI < 25) as figure 5.5 

shows below. In the “caries experience group” (DMFT > 0), 30% (n= 59) of the children 

in this group were overweight or obese (BMI ≥ 25) compared with 22% (n= 110) in the 

“caries-free group” (DMFT = 0) (P = 0.039). 
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Figure 5.5: Mean DMFT and DT values among different body mass index groups  

 

Fourteen percent (n= 74) of the students in the low-normal weight acquired additional 

carious lesions during the follow-up period, while 19% (n= 32) of the overweight and 

obese students acquired new carious lesions. Basic Poisson regression (crude) 

demonstrated a border line significant association between caries increment and weight 

status (IRR 1.37, p = 0.055). Gender and age did not have a strong confounding effect 

when adjusted in the model (Table 5.6).  
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       Table: 5.6: Caries incidence rate ratio (IRR) from Poisson regression analysis for  

                           overweight or obese children in comparison to low or normal weight.  

 

 DMFT Increment 

 

IRRa 

 

CI 95% 

 

p-values 

Crude  1.37 0.99, 1.90 0.055 

Adjusted for gender 1.37 0.99, 1.89 0.059 

Adjusted for age 1.35 0.98, 1.87 0.069 

Adjusted for parents’ 
socio-economic status 

1.42 0.99, 2.05 0.058 

Fully adjusted  1.38 0.96, 2.00 0.084 
            Data are reported as IRR using Poisson regression analysis. 

 

 

A significant interaction was observed for the socio-economic status: therefore, the 

analysis was stratified by three levels of socio-economic status. Among those with high 

socio-economic status, overweight and obesity had four times higher caries risk 

increment than normal weight students (p < 0.001). Adjusting for age and gender did not 

change the effect. In contrast to this, no statistical significant associations were found in 

the middle and low socio-economic status (p = 0.530, and p = 0.826, respectively). 
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5.5 Oral health competence and caries experience 
Oral health competence with its three main components knowledge, attitude and behavior 

seemed had not changed during the study period. The main findings of the oral health 

competence at baseline and final syrvey and its frequency distribution are presented 

below in table 5.7. 

 

Table 5.7: Changes in frequency distribution of oral health competence variables  

                   according to the period of examination for intervention and control group. 

 

Questionnaire items 

 
Baseline 

 
Follow-up 

 
Inter. 

 
Control 

 
Inter. 

 
Control 

Oral health knowledge 

  Using most effective tooth paste 

  Focusing on erupting teeth while brushing 

  Knowing that dental examination is for free 

 

76% 

33% 

62% 

 

77% 

36% 

65% 

 

78% 

49% 

78% 

 

77% 

49% 

85% 

 
Oral health attitude 

 Talk to their parents about oral health 

 Eat only a bit of sweet to protect their teeth 

 Healthy teeth are important for them               

 They take care of their teeth 

 Believe that nothing will happen to their 

teeth if they didn’t brush it some time 

 Brushing teeth is a big issue in their houses 

 Will not eat sweet to keep their teeth healthy 

 

 

89% 

70% 

95% 

90% 

 

43% 

88% 

71% 

 

 

92% 

72% 

95% 

90% 

 

43% 

91% 

72% 

 

 

68% 

61% 

90% 

85% 

 

41% 

84% 

66% 

 

 

72% 

66% 

86% 

85% 

 

43% 

87% 

63% 
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All the oral heath competence items and their answers (at baseline) were compared with 

caries increment using Pearson chi-squared test. Only variables with a statistical 

significant effect on caries increment were presented in this section.  

 

Chi-square test indicated a significant effect on caries increment for the students who 

used fluoridated tooth paste (p = 0.046). In which, 21% (n= 34) of the students who did 

not use fluoridated tooth paste acquired new carious lesions during the follow-up period, 

compared to only 14% (n= 68) of those who used fluoridated tooth paste.  

 

Students who brushed their teeth early in the morning and at night before going to bed 

acquired less carious lesions than those who did not brush their teeth during these times. 

Only 14% (n= 88) of the students who brushed during these times, acquired new carious 

lesions, while almost 31% (n= 17) of the students who do not brush at those times 

acquired new lesions, and it was highly significant (p < 0.01). 

 

It was also found that the students who avoided eating chocolate to protect their teeth 

acquired less carious lesions (14%, n= 63) than those who ate more chocolate (20%, n= 

42, p = 0.048). 

 

Oral health behavior 

Eat fruits & sweets less than 3 times per day 

They visit dentist more than twice per year     

Brush their teeth every morning 

Brush their teeth every night 

Brush their teeth with Elmex gelee  

 
 

83% 
 

99% 
 

93% 
 

93% 
 

65% 

 
 

 85% 
 

99% 
 

90% 
 

93% 
 

69% 

 
 

80% 
 

93% 
 

94% 
 

93% 
 

75% 

 
 

88% 
 

94% 
 

93% 
 

91% 
 

72% 
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Students who adopted the concept of “nothing bad will happen to my teeth if I sometimes 

did not brush them” acquired more carious lesions during the follow-up period (26%, 

n=84) than those who refused this concept as an attitude (8%, n= 78, p < 0.01). 

 

Students whose oral hygiene and tooth brushing are of great importance at their homes 

acquired lower percentage of new carious lesions (20%, n=124) compared to those whose 

oral hygiene is not a big issue at their homes (32%, n=38, p < 0.02). 

 

In multi-variable analysis using Poisson regression models, significant interactions were 

observed for several questions, and therefore, the analysis was stratified according to 

these questions and their answers.  

 

The question “Do you brush your teeth every night?” was part of the behavior questions. 

Statistical analysis using Poisson regression test indicates that students who answered this 

question negatively have 80% lower risk to develop new carious lesions when they are in 

the intervention group, compared to control (IRR 0.21, p = 0.004).  

 

One of the dental attitude items was “Sound and healthy teeth are important for me” 95% 

of the students (n= 785) answered this question positively and 5% (n= 40) answered it 

negatively. A significant relationship was observed between interventions group and 

students who answered this question negatively. In which, the intervention group was 

clearly protective for these students from developing new carious lesion (IRR 0.06, p = 

0.006), while no significant relationship was observed for those who answered the 

question positively (IRR 0.87, p = 0.566). 

 

 

 

 

 

 



57 
 

For the item “I take a good care of my teeth”, 10% (n= 84) of the students chose a 

negative answer and 90% (n= 734) a positive one. Poisson regression test indicated a 

highly significant difference between students in the intervention and control group and 

for those who answered this question negatively (p = 0.001). There was much lower risk 

(IRR 0.26) for the students with negative answers to develop new carious lesion if they 

were in the intervention group, compared to control group. While there was no significant 

relationship between intervention and control group for the other students with positive 

answers (IRR 0.94, p= 0.732).   
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Chapter 6: Discussion 

 

Oral health education is an essential component of any oral or general health promoting 

program. This study is based on the concept that, even with the low current DMFT values 

in this region, a further reduction in total caries experience still could be achieved [Ziller 

et al., 2006]. The present study evaluated the dental component of a multidisciplinary 

health promoting program which was conducted in primary schools of Mecklenburg-

Vorpommern state.  

 

In the present thesis the following main findings were observed. The program left a high 

significant effect on the intervention group compared to control. However, this effect was 

most marked among students with a high socio-economic status. 

 

Furthermore, it was found that students with overweight and obesity have higher risk of 

acquiring additional carious lesions than low and normal weight children. This 

association was very clear and significant among those with high socio-economic status. 

 

In addition, the use of fluoridated tooth paste, daily morning brushing and using Elmex 

gelee tooth paste once per week could influence dental health later in life.  
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6.1 Caries experience and distribution in the follow-up examination 
The subjects of the present study were selected from almost all the schools in Greifswald 

city and the administrative district East Pomerania, the study subjects who were clinically 

examined and evaluated were in the age group of 12-year-olds. This age group was 

selected because biological factors, i.e., eruption and maturation of permanent molars, 

and tightening of approximal contacts, increase risk for caries at this age, even in caries-

free subjects.  

 

Furthermore, school-age children should be considered as a segment of lifetime of the 

whole population. Indeed its a very important segment of the life span, as all children 

exposed to situations and are undergoing developmental changes, which call for 

watchfull care. This period also is a golden oppurtunity to provide services, within the 

schools, to help each child attain his own maximum health status, irrespective of race, 

geographical location or the particular school that they attend.  

 

 

As age is a highly relevant factor for caries experience and prevalence, this issue should 

be taken into consideration when epidemiologic studies among children are compared.  

The average age of 11.88 and 11.74 years, for intervention and control group 

respectively, fits the mean age in representative German surveys [Pieper, 2004]. In 

Mecklenburg-Vorpommern as in all Germany, caries decline was observed from the year 

1994 till the year 2004 (Table 6.1).  
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                   Table 6.1: Caries prevalence in 12-year-olds in Mecklenburg- 
                                     Vorpommern [Pieper, 2004].  

 

 

 

 

 

 

 

                           

 

In the present study, even lower caries levels were found in the mean DMFT values, in 

which it reached values of 0.89 and 0.76 for intervention and control group, respectively. 

This confirms the downward trends of caries prevalence among the 12-year old children 

thats explained by Pieper, [2004], it also simulate caries decline in many other 

industrialized countries [Marthaler, 2004].  

 

In the present study, caries occurrence and distribution exhibited a strong polarization in 

accordance with the literature [Macek et al., 2004; Vehkalahti et al., 1997]. Sixty-two 

percent of the students in the intervention group and 65% in the control, were with a 

DMFT value of zero. However, caries lesions and filled teeth were more uniformly 

distributed. 

 

Caries prevalence among intervention and control group were 38% and 35% with mean 

DMFT of 0.86 and 0.79, respectively. Those results are very similar with another local 

study conducted in the South-West of Germany. In which 38% of the twelve-year old 

children have dental caries with a mean DMFT value of 0.87 [Bissar et al., 2007]. 

 

 

 

 

Location 

 

Age in 

years 

 

Year of 

examination 

 

DMFT 

mean values 

 

Mecklenburg- 

Vorpommern 

12 years old 1994/5 3.5 

12 years old 1997 2.79 

12 years old 2000 1.95 

12 years old 2004 1.42 
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In another recent representative survey, on German children with comparable ages, an 

equivalent caries prevalence (30%) and experience (mean DMFT of 0.7) were presented 

[Schiffner et al., 2009]. Thus, the sample in the present study can be regarded as 

representative for all Germany and probably also other industrialized countries with 

respect to caries levels [WHO, 2007]. In general, caries experience as expressed by 

DMFT in the 12-year-old children in this study, could be described as “very low” [WHO, 

2007]. 

 

Caries experience and prevalence were not significantly associated with gender which is 

in accordance with the recent representative German study [Schiffner et al., 2009]. 

 

Similar to many other epidemiological studies [Krustrup and Petersen, 2007; Pieper, 

2004] the present study showed that caries experience varied by age. Older students had a 

high caries experience and they also carried a negative selection bias. Usually, older 

students in a certain grade are those who failed to pass a class, often due to learning 

difficultis or lack of parental support. Many studies have strongly associated dental caries 

with low education levels [Krustrup and Petersen, 2007; Petersen, 2003].     

 

6.2 Caries increment in intervention and control group 
Around 15% (n= 49) of the children in the intervention group and 16% (n= 65) of the 

control group acquired new carious lesions during the follow-up period of this study. This 

trend is well described in the literature as the age range of the student during the follow-

up period (from 10-12 year-old) usually associated with an extensive need of dental 

treatment [Alm et al., 2003]. 

 

The rest of the students either remained free of caries (DMFT = 0), their caries 

experience stayed constant or they experienced caries reversals. Caries reversal means 

that the net sum of caries ended up negatively, this is a common problem in longitudinal 

epidemiologic studies of dental caries [Chapman, 1993]. In the present study this problem 

was taken into account in order to minimize its occurrence, through presenting all the 
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baseline records (DMFT/S) at the time of re-examination, so if caries reversals had 

occurred a double check with a confirmation would be indicated. 

 

The methods section of this study stated, that each subject’s increment was calculated by 

subtracting their caries experience score (DMFT) observed at baseline from their 

corresponding score observed at follow-up. This calculation of DMF increment assumed 

that the number of false increments in caries status is equivalent to the number of false 

decrements in caries status. This concept has been described formally by Hujoel et al. 

[1994]. 

 

The majority of new lesions in permanent teeth during the follow-up period were located 

on the first molars (50%). A noteworthy observation in this context is that 48% of these 

lesions were exclusively on pits and fissures (occlusal surfaces). This result confirms 

previous findings by Mejare et al., [1998], the most caries-susceptible tooth in the young 

permanent dentition is the first permanent molar accounting for more than 60% of all 

restored surfaces [Mejare et al., 1998; Whittle and Whittle, 1998].  

 

In the present student population, the student‘s presence in the intervention or control 

group appeared to be correlated to caries increment in the permanent dentition. This 

correlation became significant only when the age and socio-economic status were 

included in the regression model (Table 5.3). This shows the strong effect of these two 

variables on caries increment in intervention and control group. These finding were 

predicted as there was a significant different in the distribution of age and socio-

economic status among intervention and control groups at baseline. In general, a 35% 

higher risk of developing new carious lesions was found in control group compared to 

intervention. 

Interestingly and in contrast with many other studies on oral health promotion [Kay and 

Locker, 1996; Vanobbergen et al., 2004], it was found that implementation of oral health 

promotion program, on top of the existing general oral health climate, resulted in a 

measurable reduction of caries experience. 
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These differences in findings could be attributed to the specific “tailor-made” program 

that targeted young permanent dentition, concentrating on fluoride applications of 

erupting teeth. The Nexö series studies [Ekstrand and Christiansen, 2005] which have 

also employed this concept achieved one of the lowest caries levels in the world. 

 
Regarding the cost-effectiveness of the program presented in this study, it is important to 

keep in mind that in Germany the schoolchildren are obliged to have an annual dental 

examination by public health dental officers [Schulte et al., 2006]. Where the baseline 

and follow-up examinations took place. For the extra cost of the oral health promotion 

program, it was kept to the minimal, as this program was part of the regular curriculum of 

the biology, sports and health classes and done by school teachers.  

 

 

6.3 Socio-economic characteristics and caries increment 
The distribution of the socio-economic status among the total study population shows an 

interesting pattern. In which equal distribution was found between the students who 

belong to the high socio-economic status and those who belong to the low socio-

economic status (25% of the sample). And the majority of the students were in the middle 

socio-economic status (50%). These findings are in a harmony with the German Health 

Interview and Examination Survey for Children and Adolescents KIGGS. [Lange et al., 

2007].  

 
However, there was a significant imbalance in the socio-economic distribution between 

the intervention and control group, as the intervention group was shifted towards the 

lower socio-economic status (29% for intervention and 17% for control). This imbalance 

could be attributed to the randomization effect and it was compensated by using a multi 

variables regression analysis which adjusted the groups for the socio-economic status. 
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A strong relationship between caries in school children and the socio-economic status of 

their parent’s has been demonstrated in Germany and most western countries [Hjern et 

al., 2001; Klemme et al., 2004; Locker, 2000]. This was also confirmed in the present 

study, in which children among low socio-economic group had the highest risk of 

acquiring new lesions.  

  

The high level of dental caries among the study sample of low socio-economic status may 

be ascribed to unhealthy lifestyles and less effective utilization of oral health services 

[Petersen et al., 2004].  

 

As it was explained earlier the socio-economic status has a strong confounding effect on 

intervention/control group and caries increment. Therefore, further analysis and 

regressions were run into different socio-economic categories. As a result of these 

analyses, interesting findings were found:  

 

In students with a high socio-economic status, the program was tremendously successful, 

as this group demonstrated 91% lower risk of developing new caries compared to control 

group. This indicates that caries can almost be eradicated if competent individuals were 

informed with the right, simple messages and complied with them.  

 

The effect in the middle class was less pronounced with 15 % caries reduction but it did 

not reach the level of statistical significance. For the low socio-economic group no 

benefit could be detected at all. Which indicats that a program based on health 

competence might not be in line with the behavior patterns of individuals with low  

socio-economic status. 

 

These findings are in line with Locker et al. [2000], who have found that social, 

economic and environmental factors have a fundamental impact on oral health. In another 

comprehensive critique of literature, Demers et al., concluded that there was a negative 

association between socio-economic status and caries prevalence in primary and mixed 

dentition, regardless of the socio-economic status index used [Demers et al., 1990]. 
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Furthermore, Newton and Bower [2005] have discussed the complexity of life social 

process and the causal networks between social structure and dental disease. 

 

An interaction between all the previous mentioned factors could explain why student who 

belong to high socio-economic group managed to get full benefits of the program and had 

significantly less filled and decayed surfaces after only one year and half of the program.  

 

One of the essential goals of the ‘Health Promotion School’ concept is to attain equity in 

health promotion, but the results of this study show that this target is not easy to be 

achieved. As a matter of fact, the program even increased the gap between high and low 

socio-economic groups. Thus, other ways of delivering oral health care for the 

disadvantaged group have to be implemented. 

 

 

6.4 Overweight according to iso-BMI and caries experience  
A high prevalence of the overweight and obese students was observed in the study 

population, affecting almost one quarter of the samples (24%, n= 169). This support what 

the WHO described as a “global epidemic disease”. Currently, overweight and obesity 

are an increasing public health problems worldwide and also in Germany [WHO, 2000]. 

 

Similar results were found in Swedish 10-year-olds students were the prevalence of 

overweight and obese was 21–29%. Similarly high numbers were reported for many 

other European Western countries [Janssen et al., 2005; Seidell, 1999; WHO, 2000]. 

 

The etiology of overweight and obesity in children is multifactorial and includes social 

and cultural factors. A low socio-economic level in terms of living area conditions appear 

to be related to a higher prevalence of obesity [Blomquist and Bergstrom, 2007]. This 

could explain the significant association between overweight and obesity in children and 

their parent’s socio-economic status that was found in the present study. 
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Dental caries is also a multifactorial disease which is associated with dietary habits. For 

example, a sugar-rich diet, including beverages, is associated with various health 

problems such as obesity, dental caries and poor diet quality [Bawa, 2005; Kantovitz et 

al., 2006]. Therefore, a high sugar intake, especially in drinks, could be a causal factor for 

caries and overweight/obesity in children, which is still not confirmed in many studies 

and reviews.   

 

In a systematic review by Kantovitz et al., [2006], the authors concluded their review 

with conflicting results, showing the need for further well-designed randomised studies to 

demonstrate the real relationship between dental caries and obesity. In another recently 

published study by Bailleul-Forestier et al. [2007], caries experience was assessed in 

adolescent population who were receiving treatment for severe obesity, the authors found 

that there was a significant association between BMI and dental caries. Hilgers et al., 

[2006] and Willerhausen et al., [2004, 2007] also reported an association between high 

weight and high caries frequency in children. On the other hand, many others studies did 

not find a significant association between body weight and dental caries [Kopycka-

Kedzierawski et al., 2008; Macek and Mitola, 2006; Pinto et al., 2007]. 

 

During the follow-up period of this study, the overweight and obese students acquired 

more additional carious lesions than students with low-normal weight, however a border-

line level of statistical significance was detected (P = 0.055). Interestingly, the analysis 

for the different socio-economic levels showed that the overweight and obese students in 

the high socio-economic status had four times higher caries risk than low-normal weight 

students in the same socio-economic status. While no significant difference was found in 

the middle or low socio-economic status.  
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As explained before, both dental caries and obesity are multifactorial diseases and have 

some common relevant factors, such as dietary habits and socio-economic status [Bawa, 

2005; Blomquist and Bergstrom, 2007]. Thus, eating and, especially, drinking patterns 

among overweight and obese children vary for the different socio-economic groups. 

Particularly within the global changes over the past decade which have led to serious 

behavioral changes in populations, as increasing the consumption of soft drinks or snack 

food [Andersen et al., 1998].  

 

 

6.5 Oral health competence and caries experience 
The questionnaire revealed high tooth-cleaning frequencies among all the students at 

baseline level, with an average 92% for morning brushing and 93% for night brushing, as 

mentioned in table 5.7. According to the respondents, regular tooth-brushing was already 

a prominent element which could explain the very low caries levels found in this study 

and also the minimal effect of the intervention program. 

 

Students who did receive the intervention program and do not brush their teeth regularly 

at baseline had a significant decrease in risk of dental caries that reached up to 80% 

compared to control group. Probably the overall high tooth-cleaning frequencies 

irrespective of the intervention, can partly explain the lack of effect of the intervention 

program. This is in agreement with previous investigations showed the frequency of 

brushing to be an important risk indicator for caries in the primary and permanent 

dentition [Vanobbergen et al., 2001a, b]. 

 

In agreement with the literature [Kay and Locker, 1998; Vanobbergen et al., 2004] it was 

found that additional oral health education on top of existing good oral health 

competence and hygiene did not result in measurable improvements in dental health and 

health competence. The present program was especially effective in the students who 

reported a lower tooth-brushing frequency, who did not take care of their teeth and to 

whom sound and healthy teeth were not an important issue for them. 

 



68 
 

The complexity and assumption underlining the interaction between student’s knowledge 

and experience and reaction towards that knowledge is difficult to explore. Perhaps the 

only way to solve out these peculiarities in the findings is to use some other forms of 

qualitative questionnaire items. That is why, in the present health education program, the 

focus was on baseline questionnaires and their modifying effect on the relationship 

between exposure to the health promoting program and dental health.  

 

 

6.6 Methodological considerations 
 

Selection of the study sample 

The sample taken from this study only represented the children attending schools in fifth 

grade at baseline. Thus, the results can only be generalized for this age range. The 

number of children examined and the response rate, even for the parent questionnaire 

were large enough to represent the population attending schools at that age. 

 

In any randomized controlled trial the subjects are supposed to be assigned randomly to 

intervention and control groups, based on an individual level. However this design was 

difficult to be achieved literally in this study. Random allocation could also be done at a 

higher group level, for example school classes, however this kind of randomization could 

creates some potential problems while implementing the program, especially that we are 

dealing directly with school teachers who could have more than one class in the same 

school [Hahn et al., 2005].     

 

The only suitable alternative was to employ the random allocation at a cluster level 

(schools). In this condition the implementation of the program and the separation 

between the intervention and control schools would be easily achieved [Bland, 2004]. 

This method could help to exclude any potential bias by minimizing the systematic 

differences between different types of schools, regarding basic conditions and interaction 

possibility with other prevention-related activities. 
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Never the less, the use of cluster randomization has some times problems, as this type of 

randomization is potentially more susceptible to bias than individually randomized trials, 

especially when the number of clusters are small. Thus, it has more potential for 

introduction of imbalances in the sample characteristic (occurred by chance), than 

individually randomized trials [Hahn et al., 2005]. For example, in the present study the 

sample population showed few relevant imbalances between the two randomly allocated 

groups such as DMFT values and age distribution. 

 

To overcome the potential bias and concerns about the design of cluster trials, all the 

analysis were ran to allow confounders observation. And then the confounding variables, 

stratification and regression models were adjusted in all the analyses, to take the 

clustering effect into account. Failure to do this would give results with misleading effect, 

and unreliable conclusions [Hahn et al., 2005]. 

 

Although the number of the intervention and control schools in the present study might 

be looked upon as rather small, it has been large enough to describe trends in the change 

in caries prevalence and increment over a considerable short follow-up period. It also 

indicates bias and mistake that a multilevel school health promotion may fall into it. 

 

Reproducibility and quality of data 

Considering that the clinical examinations were carried out by two well trained dentists, 

the inter-examiner reproducibility values for the baseline and follow-up examinations 

produced excellent agreement (0.93 and 0.97 respectively). 

 

The values for the inter-examiner reproducibility were within the same range of other 

studies [Chu et al., 1999] or even higher than others [Dini et al., 2000; Schiffner et al., 

2009] which reported an inter-examiner reproducibility of κ = 0·90 and 0.85, when 

examined 20 children twice. 
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In this study, the parent’s questionnaire was important to validate the 5th graders´ 

statements and to ensure a high quality of the data concerning parents´ education and 

occupational status. 

 

The drop-out of the study 

In any longitudinal follow-up study, dropout rates could consider as a potential problem. 

It could be difficult to follow-up a large sample and to update their data through several 

different schools in the study region. Considering that, the study population followed 

from September, 2007 to March, 2009 and the number of drop-outs was 114 students 

(14%), which can be considered as an acceptable range. The drop-out rate in this study is 

much lower than an earlier study in a German population, which showed a percentage of 

37% [Schiffner et al., 2009]. 

 

Statistical analysis for the drop-outs samples showed a significantly higher caries 

experience than those remaining in the study, this is in accordance with literature on 

dental attendance [Azogui-Levy et al., 2003; Dasanayake et al., 2002]. Furthermore, 

Skaret et al., [1998] have shown that teenagers with missed appointments had 

significantly higher mean DMFT compared with the rest of the group. In addition, 

repeating a class is an important reason for leaving the study sample, which coincides 

with low education levels that are also accompanied by higher DMFT scores. 

 

This implies that the dropped-out samples could be affected by selection bias, as drop-out 

groups have usually higher caries experience than the included samples [Prendergast et 

al., 1993; Skaret et al., 1998]. The drop-out samples were also believed to have affected 

the results in the first survey, as at baseline their caries experience was found to be 

significantly higher than that of the study group. 
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In this context, and in view of the obtained outcome concerning the week effect of the 

program among middle and low socio-economic status, dramatic changes in the oral 

health promotion strategies should be implemented, to target these disadvantages groups 

in the future.  

 

Oral health promotion programs should not be based only on knowledge, attitude or 

competence, but it should be modified to reach and affect different socio-economic 

groups. Further research to explore the inequalities effect of the program in improving 

oral health status should be undertaken. 
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Chapter 7: Conclusions and recommendations 

 
7.1 Conclusions 
The main conclusion from the present study, is that students exposed to the health 

promoting program had better dental health status as students not exposed, one year and 

half after the intervention. Caries increment during the program differed significantly 

between intervention and control groups, with a higher risk of developing new 

cavities/carious lesions in the control group. 

 

Socio-economic characteristics of the parent’s modified clearly the effect of the program 

on their children, as the effect of this program was positively significant among students 

with high socio-economic background. In spite of the tremendous success among the 

high socio-economic group, with 94% reduction in risk for new carious lesions or fillings 

(p < 0.001), the program failed to reach the level of statistical significance for the 

moderate effect (15% risk reduction) in the middle socio-economic group (p = 0.441), 

and it failed to achieve any positve effect on the low socio-economic group. 
 

Students with overweight and obesity acquired more carious lesions during the follow-up 

period than low-normal weight students, which was border line significance for the whole 

sample (p = 0.055), but it was highly significant among students with high SES. 
 

Most of the oral health competence items did not modify the relationship between 

exposure to the health promoting program and the dental health status. Nevertheless, the 

program has been effective in improving the dental health status among students who 

lacked for the some essential oral health competence items. 
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7.2 Recommendations 
In this study oral health was an integral component of the general health program. 

Especially health competence concept, where oral health and general health should not be 

interpreted as separate entities. Thus, all health policies, promotions and programs should 

be oriented to incorporate oral health in order to follow the modern contemporary 

concepts of health. 

 

In general, efficient control of caries in children and young adults still remains a 

challenge in Germany and many other countries. Therefore, continuous adjustment of 

oral health services and health promotion programs is highly recommended for further 

improvement in general and oral health. The results of the present study confirm that 

dental health is mainly driven by the socio-economic factor and, therefore, social 

inequalities in dental caries should be the main focus of any health promoting programs 

in the future. In a way that these programs should be based on targeting the 

underprivileged and meet their needs in an acceptable way.  

 

The present study demonstrated that knowledge, attitude or competence strategies seems 

to be difficult to approach low socio-economic groups. Therefore an additional behavior-

centered component would be highly recommended. This could be done by implementing 

a supervised brushing at the schools, once a day with fluoridated toothpaste or once a 

week with fluoride gel. 

  

Efforts in reducing social inequality in oral health should also be considered by the 

government, by reforming the financing of oral health care and treatment, in order to 

lower the economic burden among the disadvantaged groups. 
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In general, this study demonstrated that even within the short follow-up period of the 

program, it was possible to improve oral health status among all the study population. 

This improvement was significantly high among high socio-economic groups, on the 

other hand, the program failed to achieve any effect in the group most in need for 

improvements, which is the low socio-economic group. Thus, further follow-up 

proceeded by another evaluation to the program would be highly recommended, as 

additional time may produce positive results with clinical significant changes on the near 

future. 
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Chapter 8: Summary 

 

The aim of this study was to invistigate the effect of the oral health component of a 

general health promoting program implemented in primary schools of Greifswald city 

and east Pomerania region. 

 

Methods: This program was part of an innovative multidisciplinary general health 

promoting program, a longitudinal collaborative project based on health competence 

concept. Seven hundred and forty students with an age range 9-12 years (mean 10.34, 

SD±0.56, 48% females) were recruited from the fifth grade students of different 18 

primary schools. The schools were randomly allocated into two groups. Oral health 

education was provided to the teachers in the intervention schools and then they 

conveyed it to their students, while no additional measures were conducted in the control 

schools. School dental examinations as well as questionnaires for the students and their 

parents were conducted at baseline and after one and half year of the program.  

 

Results: A significant correlation between caries increment and intervention/control 

group was reported, with a 35% higher risk in the control group. High socio-economic 

status has a significant highly protective effect in the intervention program with a 

reduction in incidence risk ratio of 94% (p < 0.001). In the low socio-economic status no 

preventive effect could found. The association between overweight/obese students and 

caries increment was border line significance (IRR 1.37, p = 0.055). The intervention 

program left a protective effective on the students who reported; lower tooth-brushing 

frequency, do not take care of their teeth, and do not consider sound and healthy teeth. 

 

Conclusion: The implemented program was effective in improving dental health, 

especially among students with high socio-economic status, but failed to achieve an 

effect in the low socio-economic group. The program was successful in maintaining a 

good dental health status among students who lack for the essential oral health 

competence items at the beginning. Social inequalities are an important issue which was 

partly tackled with a competence-based health promoting program, therefore, additional 
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compulsory preventive measures, such as daily or weekly tooth-brushing at school, 

should be seriously considered as behavior-centered approach. 
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Questionnaire items Alternative answers Score 

Oral health knowledge: 

1. What is the most effective tooth paste 
for your age? 

 
 
Adults toothpaste  // 
Toothpaste without fouride, 
Children toothpaste, Sea-salt 

 

1-0 

2. What are the most important teeth that 
you should focus on while brushing?     

Erupting teeth // 
Deciduous teeth, front teeth 

1-0 

3. Do you think that the dentist examine 
your teeth for free? 

Yes // No 1-0 

Oral health attitude: 
1. Do you talk with your parents about 

oral health and teeth? 

 
Sometimes, Often, Always // 
Never, Rarely 

 

2. I eat little bit of sweet to protect my 
teeth? 

I totally agree, I agree //  
I disagree, I totally disagree 

1-0 

3. It is important for me to have healthy 
(sound) teeth? 

I totally agree, I agree //  
I disagree, I totally disagree 

 
1-0 

4. I take care of my teeth? I totally agree, I agree //  
I disagree, I totally disagree 

1-0 

5. Nothing bad happens to my teeth if I 
sometimes don’t brush them 

I disagree, totally disagree // 
I totally agree, I agree 

1-0 

6. Brushing teeth is a big issue in my 
house! 

I totally agree, I agree //  
I disagree, I totally disagree 

1-0 

7. I will not eat sweet to keep my teeth 
healthy 

I totally agree, I agree //  
I disagree, I totally disagree 

1-0 

Oral health behavior: 
1. How often do you eat fruits and sweets 

less per day? 

 
Three times or less // 
More than three times a day 

 
1-0 

2. How many times do you visit the 
dentist per year?    

Twice, Three times or more// 
Not at all, Once 

1-0 

3. Do you brush your teeth every morning Every day, Most of the days// 
Never, Occasionally 

1-0 

4. Do you brush your teeth every night Every day, Most of the days// 
Never, Occasionally 

1-0 

5. Do you brush your teeth with Elmex 
gelee  

Every day, Once per week 
Occasionally //  
Not at all 

1-0 



Hallo,  

mit diesem Fragebogen möchten wir von dir erfahren, wie gesund du dich  
fühlst und wie du lebst. Deshalb bitten wir dich, diesen Fragebogen 
auszufüllen. 

Bitte beantworte alle Fragen. 

Kreuze bitte bei jeder Frage nur das an, was auf dich 
persönlich  zutrifft.  

Lies die Einleitung zu den Fragen genau durch: 
Bei einigen Fragen kannst du mehrere Möglichkeiten   
ankreuzen, bei anderen Fragen bitten wir dich um eine einzige  
Antwort. 

Wenn du ein verkehrtes Kästchen angekreuzt hast, male  
dieses Kästchen einfach aus und setze anschließend  
das Kreuz an die richtige Stelle.

Deine Teilnahme an der Befragung ist freiwillig. 

Selbstverständlich werden alle Angaben vertraulich behandelt. 

Bitte verwende für die Beantwortung dieses Fragebogens  
den von uns ausgeteilten Stift. 

Wenn du mit dem Beantworten fertig bist, kontrolliere bitte noch einmal, ob du 
auch wirklich alle Fragen, die auf dich zutreffen, beantwortet hast. 

Dann kann es jetzt losgehen - viel Spaß beim Ausfüllen! 



__________________________________________________________________ 

Junge Mädchen

   Tag           Monat               Jahr

. .

1. Wie lautet dein Vorname? 

2. Wann bist du geboren? 

3. Bist du ein Junge oder ein Mädchen? 
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Angaben zu deiner Person

Junge Mädchen

1. Bist du ein Junge oder ein Mädchen?

2. In welche Klasse gehst du?

3. In welchem Land bist du geboren?

In Deutschland In einem anderen Land

4. Seit wann lebst du in Deutschland?

Seit meiner Geburt Weiß nicht

Fragebogen zur Gesundheitskompetenz bei Kindern in der Schule - 2009 - V03

ID

6. Nun möchten wir etwas über deinen Körper wissen.

In der letzten Woche ...

Name der Schule:

In welchem?

Seite 1

a) ... habe ich mich krank gefühlt.

b) ... hatte ich Kopf- oder Bauchschmerzen.

c) ... war ich müde und schlapp.

d) ... hatte ich viel Kraft und Ausdauer.

Jahre alt bin.Seit ich

Nie Selten Manchmal Oft Immer

5. Stimmst du folgenden Aussagen zu?

a) Was auch passiert, ich werde schon klar kommen.

b) Für jedes Problem kann ich eine Lösung finden.

c) Wenn ein Problem auftaucht, kann ich es aus eigener
    Kraft meistern.

d) Das Thema "Gesundheit" ist mir selbst sehr wichtig.

e) Das Thema "Gesundheit" ist meiner Familie sehr wichtig.

f) Das Thema "Gesundheit" ist in der Schule sehr wichtig.

Stimmt
 nicht

Stimmt
 kaum

Stimmt
  eher

Stimmt
 genau

ID

0791308086
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7. ... dann etwas darüber, wie du dich fühlst.

8. ... und was du selber von dir hältst.

In der letzten Woche ...

9. Nun möchten wir noch etwas über die Schule wissen.

In der letzten Woche ...

10. Auf dieser Linie sollst du einzeichnen, wie gut oder schlecht deine Gesundheit heute ist.

Nie Selten Manchmal Oft Immer

Nie Selten Manchmal Oft Immer

Nie Selten Manchmal Oft Immer

    Beste
Gesundheit

Schlechteste
 Gesundheit

70 80 900 10 20 30 40 50 60 100

a) ... habe ich die Schulaufgaben gut geschafft.

b) ... hat mir der Unterricht Spaß gemacht.

c) ... habe ich mir Sorgen um meine
   Zukunft gemacht.

d) ... habe ich Angst vor schlechten Noten
   gehabt.

In der letzten Woche ...

a) ... habe ich viel gelacht und Spaß gehabt.

b) ... war mir langweilig.

c) ... habe ich mich allein gefühlt.

d) ... habe ich Angst gehabt.

a) ... war ich stolz auf mich.

b) ... fand ich mich gut.

d) ... hatte ich viele gute Ideen.

c) ... mochte ich mich selbst leiden.

ID

4815308087
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Fragen zum Thema Schmerzen

1. Hattest du folgende Schmerzen in den letzten 3 Monaten?

2. Welcher dieser Schmerzen war in den letzten 3 Monaten dein Hauptschmerz?

Kopfschmerz

Rückenschmerzen

Ohrenschmerzen

Augenschmerzen

Bauchschmerzen

bei Mädchen: Regelschmerzen

Schmerzen im Unterleib

Armschmerzen

Beinschmerzen

Schmerzen im Brustkorb

Halsschmerzen

Zahnschmerzen

Andere Schmerzen, und zwar

Ich hatte keinen Hauptschmerz.
Wenn du "Ich hatte keinen Hauptschmerz"
angekreuzt hast, beantworte bitte den Fragenblock
zum Thema Zähne auf Seite 5.

Welche?

a) Kopfschmerzen

b) Rückenschmerzen

c) Ohrenschmerzen

d) Augenschmerzen

e) Bauchschmerzen

f) bei Mädchen: Regelschmerzen

g) Schmerzen im Unterleib

h) Armschmerzen

i) Beinschmerzen

j) Schmerzen im Brustkorb

k) Halsschmerzen

l) Zahnschmerzen

m) Andere

Ja, einmalig Ja, mehr als einmal Nie

Bitte nur einen Schmerz ankreuzen!

ID

446693080849615211049
5459211041
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4. Weitere Angaben zu deinem Hauptschmerz.

a) Wie stark war dieser Schmerz (normalerweise)?

b) Wann trat dieser Schmerz bei dir erstmals auf?

c) Wegen dieses Schmerzes ...

3. Wie oft hattest du diesen Hauptschmerz in den letzten 3 Monaten?

... konnte ich am Schulunterricht nicht teilnehmen.

... konnte ich im Unterricht nur halb so viel leisten.

... konnte ich zu Hause für die Schule nichts tun.

... habe ich Medikamente eingenommen.

... habe ich einen Arzt aufgesucht.

... konnte ich meine Hobbys nicht ausüben.

... habe ich mich hingelegt.

Im letzten
  Monat

In den letzten
   3 Monaten

In den letzten
  6 Monaten

In den letzten
  12 Monaten

Vor mehr als
einem Jahr

Nie Selten Manchmal Oft Immer

Mittel

1           2           3          4          5           6           7          8          9          10
kaum spürbare
 Schmerzen

stärkste vorstellbare
       Schmerzen

Ein einziges Mal

einmal im Monat

zwei- bis dreimal im Monat

einmal in der Woche

mehrmals in der Woche

täglich

Wiederkehrend: Unregelmäßig:

Insgesamt

mal in den letzten
3 Monaten

ID

22221308086

2453211042
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Fragen zu deinen Zähnen

1. Wie heißt dein Zahnarzt?

2. Wie oft gehst du im Jahr zum Zahnarzt?

Nie Einmal Zweimal Dreimal Viermal oder mehr

3. Werden beim Zahnarzt die Zähne kostenlos untersucht?

Ja Nein

4. Was hat der Zahnarzt bei deinem letzten Besuch gemacht?

Zähne untersucht

Füllungen gemacht

Zähneputzen gezeigt

Fluoride verabreicht

Zähne versiegelt

Backenzähne gezogen

5. Welche Zahnpasta ist in deinem Alter am wirksamsten?

Zahnpasta ohne Fluorid

Meersalz

Kinderzahnpasta

Erwachsenenzahnpasta

6. Auf welche Zähne musst du beim Zähneputzen am meisten achten?

Schneidezähne Durchbrechende Zähne Milchzähne

7. Putzt du ...

8. Wie oft putzt du deine Zähne mit Elmex Gelee?

Nie Gelegentlich Einmal pro Woche Jeden Tag Weiß nicht

a) ... morgens deine Zähne?

b) ... abends deine Zähne?

Nie Gelegentlich Die meisten
      Tage

Jeden Tag

Mehrere Antworten sind möglich.

Bei den folgenden Fragen bitte nur eine Antwortmöglichkeit ankreuzen!

ID

331533080815459211041

5459211041

5459211041

5459211041

5459211041
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9. Wie oft isst du am Tag? (auch Obst, Riegel, Süßigkeiten, usw.)

2-3 4-5 6-7 8-9

10. Hast du dich mit deinen Eltern schon darüber unterhalten, was für deine Zähne gut ist?

Nie Selten Manchmal Oft Immer

11. Bitte prüfe, wie stark die folgenden Aussagen auf dich zutreffen.

a) Ich esse wenig Süßigkeiten um meine
 Zähne zu schonen.

b) Gesunde Zähne sind mir sehr wichtig.

c) Ich achte sehr auf meine Zähne.

d) Meinen Zähnen passiert schon nichts,
    auch wenn ich mal nicht putze.

e) Zu Hause wird darauf geachtet, dass
    ich meine Zähne putze.

f) Ich würde auf Süßigkeiten verzichten,
   damit es meinen Zähnen gut geht.

Stimmt
 genau

Stimmt
 eher

Stimmt
  kaum

Stimmt
nicht

ID

77354308088

2568211049



Fragebogen zur Gesundheitskompetenz bei Kindern in der Schule - 2009 - V03 Seite 7

6. Wie viele Zigaretten rauchst du an den Tagen, an denen du
    rauchst?

Ja

Nein

Fragen zum Thema Rauchen

1. Rauchst du Zigaretten?

Nein, noch nie, ich
habe auch noch
nicht probiert

Nein, ich habe
aber schon
probiert

Ja, ich rauche ab
und zu, aber nicht
jeden Tag

Ja, ich rauche
jeden Tag

2. Hast du vor, in der nächsten Zeit mit dem Zigaretten rauchen 
    anzufangen?

3. Wie sicher bist du, dass du am Ende des Schuljahres noch 
    Nichtraucher bist?

  Nein,
niemals

Nein, wahrschein-
    lich nicht

Ja, ich denke
darüber nach

Ja, ganz
sicher

4. Hast du vor, in der nächsten Zeit mit dem Zigaretten rauchen 
    aufzuhören?

5. Wie sicher bist du, dass du am Ende des Schuljahres noch 
    Raucher bist?

  Nein,
niemals

Nein, wahrschein-
    lich nicht

Ja, ich denke
darüber nach

Ja, ganz
sicher

Ja NeinJa Nein

Hast du schon einmal ernsthaft
versucht, das Rauchen aufzugeben,
aber es hat nicht geklappt?

Hast du schon mal das Gefühl
gehabt, dass du unbedingt eine
Zigarette brauchst?

Hast du manchmal ein extrem
starkes Verlangen zu rauchen?

Hast du jemals das Gefühl gehabt,
von der Zigarette abhängig zu sein?

Rauchst du zurzeit, weil es so
schwer ist aufzuhören?

Fällt es dir schwer, dort nicht zu
rauchen, wo es verboten ist (z.B.
Schule)?

Fühlst du dich nervös oder unruhig,
wenn du eine Weile nicht geraucht hast?

Hast du den starken Drang nach einer
Zigarette, wenn du eine
Weile nicht geraucht hast?

Fällt es dir schwer, dich zu
konzentrieren, wenn du eine Weile
nicht geraucht hast?

Bist du schneller gereizt, wenn
du eine Weile nicht geraucht hast?

Zigaretten

Bitte beantworte nun die Fragen auf der folgenden Seite!

Bitte beantworte nun die unten stehenden Fragen!

Ganz
sicher

Sehr
sicher

Teils-
teils

Nicht so
sicher

Überhaupt
nicht sicher

Ganz
sicher

Sehr
sicher

Teils-
teils

Nicht so
sicher

Überhaupt
nicht sicher

ID

9901530808499522110439952211043

9952211043

9952211043

9952211043
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8. Raucht dein bester Freund, deine beste Freundin?

Ja Nein

Keiner Ein paar Viele Alle

10. Raucht jemand bei euch zu Hause?

9. Rauchen deine Freunde?

Ja Nein

7. Wann hast du zum ersten Mal eine Zigarette probiert?

 Im letzten
Schuljahr

Früher in diesem
      Schuljahr

Im letzten
   Monat

Noch nie In der letzten
   Woche

Viel früher vor

Jahren

Fragen zum Thema Ernährung

1. Von welcher Lebensmittelgruppe sollte man am Tag am meisten essen oder trinken?

Süßigkeiten Brot Obst und Gemüse (Mineral-) Wasser Limonade

2. Bitte prüfe, wie stark die folgenden Aussagen auf dich zutreffen.

Nie Selten Manchmal Oft Immer
a) Mit meinen Freunden habe ich mich schon
    über gesunde Ernährung unterhalten.

b) Mit meinen Eltern habe ich mich schon
    über gesunde Ernährung unterhalten.

3. Wie oft isst du am Tag Obst (z.B. Apfel oder Banane)?

4. Wie oft isst du am Tag Gemüse (z.B. Gurke, Mohrrübe, Erbsen)?

  Nicht
 täglich Einmal Zweimal Dreimal Viermal

Mehr als
 viermal

  Nicht
 täglich Einmal Zweimal Dreimal Viermal

Mehr als
 viermal

Bitte nur eine Antwort ankreuzen!

ID

66342308084

2319211043

5459211041

1353211040
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5. Was hast du heute zu Essen in der Schule dabei?

SonstigesObst/ GemüseBrotbelagBrot

Schwarzbrot

Weißbrot

Mischbrot

Wurst oder Käse

Marmelade

Nutella

Obst

Gemüse

Gebäck/ Kuchen

Süßigkeiten/ Schokoriegel

Müsliriegel/ Milchschnitte

Joghurt/ Trinkjoghurt

Sonstiges, und zwar:

6. Was hast du heute zu Trinken in der Schule dabei?

Wasser

Saft/ Schorlen

Eistee

Tee

Limonaden

Milch

Kakao

Trinkpäckchen

Sonstiges

7. Hast du dir in der letzten Woche Obst und Gemüse selbst zubereitet, das heißt klein
    geschnitten oder geschält?

Ja Nein

8. Isst du ...

9. Bereitest du Essen auch gemeinsam mit deinen Eltern zu?

Ja Nein Manchmal

 ... Süßigkeiten als deine Freunde?

... Obst oder Gemüse als deine Freunde?

Weniger ...Gleich viel ...Mehr ...

Mehrere Antworten sind möglich.

Mehrere Antworten sind möglich.

ID
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10. Wie häufig hast du in den letzten 4 Wochen folgende Lebensmittel
      gegessen/ getrunken?

a) Vollkornbrot, Schwarzbrot

b) Weißbrot, Mischbrot

c) Nussnougatcreme

d) Cornflakes, Smacks,
    Schoko-Pops, etc.

e) Müsli

f) Joghurt

g) Käse, Quark

h) Fleisch, Wurst, Schinken

i) Fisch

l) Gemüse, Salat

k) Obst

j) Currywurst, Bratwurst

n) Pizza

m) Pommes Frites

Mehrmals
    tägl.

 Einmal
   tägl.

   Nicht tägl.,
aber mehrmals
   pro Woche

    Etwa
einmal pro
   Woche

Weniger
  oder
   nie

u) alkoholhaltige Getränke
   (Bier, Alcopops, Wein)

s) Milch

r) Obstsaft/ Schorlen

q) Limonaden/ Eistee

p) Süßigkeiten, Kuchen, Kekse

o) salzige Knabbereien
   (z.B. Chips, Erdnüsse)

t) Kakao/ Erdbeermilch

 Bitte pro Zeile nur eine Antwort ankreuzen!

ID
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11. Wie wichtig ist dir eine gesunde Ernährung?

12. Sprichst du mit deinen Eltern darüber, was gesunde Ernährung ist?

a) Ich würde auch etwas essen, das mir nicht so schmeckt,
    wenn es gesünder ist.

b) Mir ist es wichtig, Obst und Gemüse zu essen.

c) Das Wichtigste am Essen ist, dass es mir schmeckt.

Nie Selten ImmerManchmal Oft

Fragen zum Thema Sport/ Bewegung

1. Um mehr Sport zu treiben... Ja Nein

2. Nun geht es um Sportvereine. Ja Nein

a) ... würde ich meine Eltern fragen, welche guten Sportangebote oder
   Vereine es gibt.

b) ... würde ich meine Freunde fragen, welche guten Sportangebote oder
   Vereine es gibt.

b) Bist du Mitglied in einem Sportverein?

a) Bei uns im Ort gibt es einen Sportverein für mich.

3. Wenn du im Sportverein bist, wie viele Stunden nimmst du in der Woche an
    Trainingsstunden teil?

Deine Sportarten

4. Bist du außerhalb eines Sportvereins regelmäßig sportlich aktiv (z.B. Inlineskating,
   Fahrradfahren, Fußballspielen, usw.)? Ohne Schulweg und Schulsport!

Ja Nein

Im Winter:

Im Sommer:

 0 Stunden
pro Woche

  Bis zu 2 Stunden
    pro Woche

  Bis zu 4 Stunden
pro Woche

  Über 4 Stunden,
    weniger als 7
Stunden pro Woche

7 Stunden
oder mehr
pro Woche

 0 Stunden
pro Woche

  Bis zu 2 Stunden
    pro Woche

  Bis zu 4 Stunden
pro Woche

   Über 4 Stunden
       pro Woche

 0 Stunden
pro Woche

  Bis zu 2 Stunden
    pro Woche

  Bis zu 4 Stunden
pro Woche

  Über 4 Stunden,
    weniger als 7
Stunden pro Woche

7 Stunden
oder mehr
pro Woche

ID

00614308080

0542211049



Fragebogen zur Gesundheitskompetenz bei Kindern in der Schule - 2009 - V03 Seite 12

5. Wie häufig tobst du in der Schulpause herum
    (bewegte Pausenspiele, Laufen, Turnen)?

6. Wieviele Stunden pro Tag verbringst du...

a) ... mit Fernsehen? unter 1 1 - 2 2 - 3 über 3 Stunden

b) ... am Computer oder an der
        Spielkonsole/ Gameboy?

unter 1 1 - 2 2 - 3 über 3 Stunden

  Mehrmals
   pro Tag

  Einmal
 pro Tag

Mehrmals pro
     Woche

    Einmal
 pro Woche

Seltener/
    Nie

8. Wie kommst du überwiegend morgens zur Schule?

Zu Fuß Mit dem
Fahrrad

  Mit dem
 Bus/ Zug

Mit dem
  Auto

Im Winter:

Sonstiges:

Im Sommer:

7. Bitte prüfe, ob die folgenden Aussagen auf dich zutreffen. Ja Nein

a) Ich habe vor, in Zukunft mehr Sport zu machen.

b) Ich möchte mich darüber informieren, welche Sportvereine für mich
    gut sind.

c) Sport finde ich klasse.

d) Ich mag Spiele, bei denen ich mich viel bewegen muss.

Fragen zum Thema Impfen

1. Welche Erkrankungen kann man mit dem Impfen vermeiden?

Tetanus Röteln Durchfall

2. Wie kann man geimpft werden?

Schluckimpfung "Spritze" in den Arm

Im Säuglingsalter Im 11. und 12. Lebensjahr Jedes Jahr

3. Wann ist eine Impfung bei Kindern notwendig?

4. Ich würde mich gerne impfen lassen.

Ja Nein

Bei der letzten Frage bitte nur eine Antwort ankreuzen!

Bei den folgenden Fragen sind mehrere Antworten möglich!

 Bitte pro Zeile nur eine Antwort ankreuzen!

ID
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    Du bist nun
      FERTIG!

    VIELEN DANK
       für deine
      Teilnahme!

3526211044

3526211044



ID

Liebe Eltern, 

mit Ihrem Kind nehmen Sie an einer sehr wichtigen Untersuchung teil, die dazu beiträgt, 
die gesundheitliche Situation und die Entwicklungsbedingungen von Schülerinnen und 
Schülern der Klasse 5 und 6 in Greifswald und der Region Ostvorpommern zu 
verbessern.

Für Ihre Mitarbeit danken wir Ihnen herzlich! 

Bitte beantworten Sie alle Fragen vollständig. Sollte eine Frage nicht exakt auf Sie 
zutreffen, beantworten Sie diese bitte so, wie es am ehesten auf Sie zutrifft. 

Da der Fragebogen maschinell eingelesen wird, möchten wir Sie bitten, zum Ausfüllen 
des Fragebogens ausschließlich einen schwarzen oder blauen Stift zu verwenden (bitte 
keinen Bleistift oder Tinte).

Bitte schreiben Sie bei Zahlenangaben besonders leserlich. 

Bei den meisten Fragen können Sie eines der vorgegebenen Kästchen  
auswählen und ankreuzen.  

Haben sie ein verkehrtes Kästchen angekreuzt, malen Sie dieses Kästchen  
einfach aus und setzen anschließend das Kreuz an die richtige Stelle. 

Landesbeauftragten für den Datenschutz Mecklenburg-Vorpommern vereinbarte 
Verfahren stellt sicher, dass nur pseudonymisierte Daten verarbeitet werden, die 
anschließend anonymisiert werden. Nach Abschluß der Datenerhebung werden alle 
persönlichen Daten vollständig gelöscht. Das von Prof. Dr. med. Wolfgang Hoffmann 
geleitete und für die Datenverwaltung verantwortliche Institut für Community Medicine ist 
Teil der Medizinischen Fakultät der Ernst-Moritz-Arndt-Universität Greifswald und seine 
Mitarbeiter unterliegen der Schweigepflicht und dem Landesdatenschutzgesetz. 

Bei Fragen und Unklarheiten können Sie sich jederzeit gerne an uns wenden: 

Ernst-Moritz-Arndt-Universität Greifswald   Dr. Marco Franze 
Institut für Community Medicine    Tel.: 03834 - 86 77 56 
Abteilung Versorgungsepidemiologie und   marco.franze@uni-greifswald.de 
Community Health      
Ellernholzstraße 1-2 
17487 Greifswald 
http://www.medizin.uni-greifswald.de/icm/abt_vcm 

Die Daten werden nur zu wissenschaftlichen Zwecken verwendet. Das mit dem 



Tag Monat Jahr

             ID

Die folgenden Angaben sind nur zur Zuordnung Ihrer Antworten zu denen 
Ihres Kindes notwendig!  
Nach dieser Zuordnung werden diese Daten verschlüsselt und anschließend 
gelöscht.

__________________________________________________________________

_____________________________________________

1. Vorname Ihres Kindes?

2. Geburtsdatum Ihres Kindes?

3. Geschlecht Ihres Kindes?

männlich weiblich

4. Schulklasse Ihres Kindes



1.  Wer beantwortet diesen Fragebogen? (Hier sind mehrere Antworten möglich.)

Mutter

Vater

Mutter und Vater

Großeltern, andere Verwandte

Pflegeeltern/ Adoptiveltern

Betreuer Geschwister

3. Wie viele leibliche Geschwister hat Ihr Kind?

Es ist ein Einzelkind.

Es ist ein Zwilling/ Mehrling.

Es hat Geschwister. Wie viele leibliche ältere Geschwister?

Wie viele leibliche jüngere Geschwister?

Wie viele leibliche gleichaltrige Geschwister?
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4. Wie würden Sie den Gesundheitszustand Ihres Kindes im Allgemeinen beschreiben?

sehr gut gut mittelmäßig schlecht sehr schlecht

5. Besteht bei Ihrem Kind derzeitig eine zahnärztliche Behandlungsnotwenigkeit
    (z.B. Füllungen, Karies, Zahnschmerzen)?

ja nein weiß nicht

6. Wie schätzen Sie den Mundgesundheitszustand Ihres Kindes ein?

sehr gut gut mittelmäßig schlecht sehr schlecht

Bei den Fragen, die Vater und Mutter oder die Eltern betreffen, meinen wir die Personen, die
mit dem Kind in einem Haushalt leben. Mit der Bezeichnung "Mutter" oder "Vater" sind auch
diejenigen Personen gemeint, die an die Stelle der leiblichen Eltern treten, z.B.
Lebenspartnerin des Vaters, Stiefvater o.a.

2. Wo lebt Ihr Kind hauptsächlich? (Hier bitte nur eine Antwortmöglichkeit ankreuzen!)

Bei seinen leiblichen Eltern

Bei seiner Mutter und ihrem Partner

Bei seinem Vater und seiner Partnerin

Bei seiner Mutter

Bei seinem Vater

Bei seinen Großeltern oder anderen Verwandten

Bei Pflegeeltern/ Adoptiveltern

In einem Heim

Das Thema Gesundheit sollte in der Schule behandelt werden.

Ich finde es wichtig, dass mein Kind geimpft wird.

Fragen zur Gesundheit Ihres Kindes

stimmt
 nicht

stimmt
kaum

stimmt
  eher

stimmt
 genau

7. Stimmen Sie folgenden Aussagen zu?

ID6766198193



Eltern - Fragebogen zur Gesundheitskompetenz bei Kindern in der Schule - 2007 - V04 Seite 2

Fragen zum Thema Zahngesundheit

1. Wie wichtig sind Ihnen gesunde Zähne?

sehr wichtig wichtig eher nicht wichtig gar nicht wichtig

2. Wie hoch ist die Anzahl Ihrer eigenen kariösen, fehlenden und gefüllten Zähne zusammengefasst?

0 - 4 5 - 9 10 - 14 15 - 19 20 - 24 25 und mehr

Mutter Vater

Größe (cm) Gewicht (kg) Größe (cm) Gewicht (kg)

3. Wie alt sind Sie? (Bitte für beide Elternteile angeben, bei denen Ihr Kind lebt.)

2. Seit wann leben Sie hauptsächlich in Deutschland? (Bitte für beide Elternteile angeben!)

Seit meiner Geburt

Mutter

Seit meiner Geburt

Vater

Seit (Jahreszahl) Seit (Jahreszahl)

Die folgenden Aussagen beziehen sich nicht auf Ihr Kind, sondern auf Sie persönlich!
Bitte machen Sie immer Angaben zu beiden Elternteilen (also zu "Mutter" und zu "Vater").

1. In welchem Land sind Sie geboren? (Bitte für beide Elternteile angeben!)

In Deutschland In einem anderen Land

Mutter

In welchem?

In Deutschland In einem anderem Land

Vater
In welchem?

JahreVaterMutter Jahre

ID0319198191

4. Wie groß sind Sie und wie viel wiegen Sie? (Bitte für beide Elternteile angeben, bei denen Ihr Kind lebt.)



2. Haben Sie eine abgeschlossene Berufsausbildung? Wenn ja, welche?
    (Nennen Sie bitte nur den hhöchsten Abschluss. Bitte für beide Elternteile angeben!)

Mutter Vater
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Soziodemographie

1. Welchen Schulabschluss haben Sie? (Nennen Sie bitte nur den hhöchsten Abschluss.
     Bitte für beide Elternteile angeben!)

Mutter Vater

Hauptschulabschluss/ Volksschulabschluss .......................................................................................................

Realschulabschluss (Mittlere Reife)/Abschluss Polytechnische Oberschule (POS, 10. Klasse).....

Fachhochschulreife (Abschluss einer Fachoberschule) ...............................................................................

Abitur (Gymnasium bzw. EOS) .................................................................................................................................

Anderer Schulabschluss ...............................................................................................................................................

Schule beendet ohne Schulabschluss ...................................................................................................................

(Noch) keinen Schulabschluss ..................................................................................................................................

Lehre (beruflich-betriebliche Ausbildung) ...........................................................................................................

Berufsschule, Handelsschule (beruflich-schulische Ausbildung) .............................................................

Fachschule (z.B. Meister-Technikerschule, Berufs- oder Fachakademie)...............................................

Fachhochschule, Ingenieurschule ..........................................................................................................................

Universität, Hochschule ................................................................................................................................................

Anderer Ausbildungsabschluss ................................................................................................................................

Kein beruflicher Abschluss (und auch nicht in der Ausbildung)...............................................................

Noch in beruflicher Ausbildung (Auszubildener, Student) .........................................................................

3. Wie hoch ist das durchschnittliche monatliche Haushaltseinkommen, d.h. das Nettoeinkommen,
    das alle Haushaltsmitglieder zusammen nach Abzug von Steuern und Sozialabgaben haben
    (einschließlich Erziehungsgeld und Kindergeld) ?

Unter 500 €

500 bis unter 750 €

750 bis unter 1000 €

1000 bis unter 1250 €

1250 bis unter 1500 €

1500 bis unter 1750 €

1750 bis unter 2000 €

2000 bis unter 2250 €

2250 bis unter 2500 €

2500 bis unter 3000 €

3000 bis unter 4000 €

4000 bis unter 5000 €

5000 € und mehr

ID1135198198
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d) Beamter (einschließlich Richter, Berufssoldat) e) Sonstige

Mutter Vater
Einfacher Dienst

Mittlerer Dienst

Gehobener Dienst

Höherer Dienst

c) Angestellter Mutter Vater

Industrie- und Werkmeister im Angestelltenverhältnis ..................................................................

Angestellter mit einfacher Tätigkeit (z.B. Verkäufer, Kontorist, Stenotypist) .........................

Angestellter mit qualifizierter Tätigkeit (z.B. Sachbearbeiter, Buchhalter, technischer
Zeichner)...............................................................................................................................................................
Angestellter mit hochqualifizierter Tätigkeit oder Leitungsfunktion (z.B.
wissenschaftlicher Mitarbeiter, Prokurist, Abteilungsleiter, Lehrkräfte) ...................................

Angestellter mit umfassenden Führungsaufgaben (z.B. Direktor, Geschäftsführer,
Vorstand) .............................................................................................................................................................

4. In welcher beruflichen Stellung sind Sie hauptsächlich derzeit beschäftigt? Wenn Sie zurzeit
    nicht berufstätig sind, nennen Sie bitte die berufliche Stellung, die Sie zuletzt innehatten.

a) Arbeiter
Mutter Vater

Mutter Vater

z.B. Auszubildender, Schüler, Student,
Wehrpflichtiger, Zivildienstleistender,
Praktikant

Hausfrau/ Hausmann

 Vielen Dank für die Beantwortung der Fragen!

Bitte überprüfen Sie Ihre Angaben noch einmal auf Vollständigkeit.

Ungelernter Arbeiter .........................................................................................................................................

Angelernter Arbeiter (Teilqualifizierung) .................................................................................................

Gelernter Arbeiter und Facharbeiter ........................................................................................................

Vorarbeiter, Kolonnenführer, Meister, Polier, Brigadier ....................................................................

b) Selbständiger (einschließlich mithelfender Familienangehöriger)
Mutter Vater

Selbständiger Landwirt/ Genossenschaftsbauer ................................................................................

Selbständiger Akademiker, freier Beruf ....................................................................................................

Sonstiger Selbständiger mit bis zu 9 Mitarbeitern ...............................................................................

Sonstiger Selbständiger mit 10 und mehr Mitarbeitern ...................................................................

Mithelfender Familienangehöriger ............................................................................................................

ID0263198199









 

Questionnaire items Alternative answers Score 

Oral health knowledge: 

1. What is the most effective tooth paste 
for your age? 

 
 
Adults toothpaste  // 
Toothpaste without fouride, 
Children toothpaste, Sea-salt 

 

1-0 

2. What are the most important teeth that 
you should focus on while brushing?     

Erupting teeth // 
Deciduous teeth, front teeth 

1-0 

3. Do you think that the dentist examine 
your teeth for free? 

Yes // No 1-0 

Oral health attitude: 
1. Do you talk with your parents about 

oral health and teeth? 

 
Sometimes, Often, Always // 
Never, Rarely 

 

2. I eat little bit of sweet to protect my 
teeth? 

I totally agree, I agree //  
I disagree, I totally disagree 

1-0 

3. It is important for me to have healthy 
(sound) teeth? 

I totally agree, I agree //  
I disagree, I totally disagree 

 
1-0 

4. I take care of my teeth? I totally agree, I agree //  
I disagree, I totally disagree 

1-0 

5. Nothing bad happens to my teeth if I 
sometimes don’t brush them 

I disagree, totally disagree // 
I totally agree, I agree 

1-0 

6. Brushing teeth is a big issue in my 
house! 

I totally agree, I agree //  
I disagree, I totally disagree 

1-0 

7. I will not eat sweet to keep my teeth 
healthy 

I totally agree, I agree //  
I disagree, I totally disagree 

1-0 

Oral health behavior: 
1. How often do you eat fruits and sweets 

less per day? 

 
Three times or less // 
More than three times a day 

 
1-0 

2. How many times do you visit the 
dentist per year?    

Twice, Three times or more// 
Not at all, Once 

1-0 

3. Do you brush your teeth every morning Every day, Most of the days// 
Never, Occasionally 

1-0 

4. Do you brush your teeth every night Every day, Most of the days// 
Never, Occasionally 

1-0 

5. Do you brush your teeth with Elmex 
gelee  

Every day, Once per week 
Occasionally //  
Not at all 

1-0 
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