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Abstract:
Aim: Health literacy (HL) is a key outcome of health education. Low HL is associated with a higher risk for health-
related impairments and a high amount of health-related costs. This paper describes therefore the contents and

evaluation of the school-based programme “Health literacy in school-aged children” (GeKo<™

) and its acceptance
by teachers. A second focus of the paper is the description of methods to increase response in schools, students, and
parents as a crucial condition for the validity and generalizability of results from epidemiologic prevention studies.
Subjects and methods: The evaluation of the prevention program GeKo*™ included 5th grade students aged 9-13
years in schools in the region of Greifswald and East Pomerania (longitudinal randomised control group pre-post-
design (RCT)). Data collections took place within the extended school dentist examination at the beginning of school
year 2007/2008 and at the beginning of the second half term of school year 2008/2009. This included medical
examinations and self-completion-questionnaires of students, parents and teachers. The study was authorised by the
data protection commissioner of Mecklenburg-West Pomerania, the Ministry of Education, Science and Culture of
Mecklenburg-West Pomerania and the Ethics Commitee of the Ernst-Moritz-Arndt-University Greifswald. Based on
the authorization of the data protection concept and concerns about selective response, parents were not granted a
consent but a right to refuse participation.

In order to attain a high participation of the schools the school principals were informed about the research project by
an invitation letter, telephone calls and personal visits. Additionally an agreement on participation was handed out to
all schools as a binding criterion for participation. By signing this agreement schools committed to use the offered
teaching material, to participate in teachers” training and evaluation and to provide resources with respect to time and
space.

At the beginning of school year 2007/2008 all parents of 5th grade students were informed about the research
project, the prevention programme, and aspects of data protection. In order to increase the response rate parents also
received a supporting letter of the Minister of Education, Science and Culture of Mecklenburg-West Pomerania
which mainly informed about the importance of the research project and asked for support of this study.

Results: In Greifswald/East Pomerania 19 of 22 schools with 5th year classes participated in GeKo"1%

(response:
86.3%). Out of 914 eligible students in the participating schools 882 children (96.4%) took part in the school dentist
examination. 863 children (94.4%) participated in the extended school dentist examination. 852 children (93.2%)
took part in the survey of students. In the parental survey 721 parents participated (response: 78.8%). A high amount

of acceptance referring to the teachers” training and the appropriateness of the GeKo""%®

programme can be reported.
Conclusion: Referring to the low rate of refusal the programme and the evaluation study were well accepted.
Possible reasons for these results could be the chosen procedure of establishing contact with schools before sending
the questionnaires and the parent’s right to refuse the participation of their child instead of giving an active
confirmation. Due to this high response rate the data base enables comprehensive conclusions on the health-related

state of students in Greifswald/East Pomerania.
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The main goal of the population-based project GeKo %

is the evaluation of a programme for the promotion of health
literacy in school-aged children which was developed based on the theory of Nutbeam (2000). Nutbeam defines
health literacy (HL) as “personal, cognitive and social skills which determine the ability of individuals to gain access
to, understand, and use information to promote and maintain good health”. His model highlights HL as a key
outcome of health education and consists of three distinctions, i.e. functional HL, interactive HL and critical HL.
Thus, HL is more than the transmission of information or the development of skills to be able “to read pamphlets and
successfully make appointments” but also includes health-related knowledge, attitudes, motivation, behavioural
intentions, personal skills, and self-efficacy.

Promoting HL is necessary since low HL is associated with a higher risk of health-related impairments, e.g. a lower
health-related status (Baker et al. 1997; Wolf et al. 1946-1952; von Wagner et al. 2007), higher prevalence rates of
cardiovascular diseases (Gazmararian et al. 2006), diabetes (Schillinger et al. 2002), asthma (Mancuso & Rincon
2006), obesity (Hawthorne 1997; Goodman 1999; Sharif & Blank 2010), and a higher amount of tobacco- and
alcohol consumption (Conwell et al. 2003; von Wagner et al. 2007). Low HL is also associated with a high amount
of health-related costs (Robert Koch-Institut 2009a).

The GeKo"'™ programme: Goals, contents and implementation

The GeKo"" programme (Franze et al. 2010a) was developed as a compilation of components of already published
health promotion and prevention programs for children aged 9 to 13 years. The goals of the GeKo*"* programme
are:

- the promotion of dental health,

- the promotion of vaccination,

- the prevention of starting smoking,

- the prevention of chronic pain,

- the prevention of obesity including an improved nutritional status, and
- the promotion of physical activity.

Teachers received three special trainings to implement the GeKoX'%

programme in the school subjects biology,
physical education and maths. The following section describes the teaching material referring to aspects of HL as
well as contents of the training for teachers. During each training teachers received a booklet containing the slides of
the given presentation about the theoretical and scientific/epidemiological background (e.g. on the theory of

Nutbeam or on prevalence rates of caries, overweight and obesity) as well as master copies of the teaching material.

Description of the teaching material on dental health/oral prevention:

Background: Caries prevention within the GeKoX®

programme is generally based on evidence-based interventions
such as 1. fluoride use, 2. oral hygiene, 3. the reduction of sugar, especially in drinks and 4. visiting the dentist. Since
prevention strategies with focus on consultations of dentists based on a walk-in-model (“Komm-Struktur”) are less

sufficient for improving dental health of persons with low socio-economic status (Kay & Locker 1998; Schiffner &



Bauch 1986; Splieth et al. 2005) the teaching material of GeKo"" emphasizes the necessity of simple-structured,
exploring and more efficient interventions in schools e.g. brushing teeth and fluoride use in schools (Splieth et al.
2004; Trummler & Weiss 2000; Zimmer et al. 1999).

Teaching material: With help of teaching material on dental health students are briefed concerning the cariogen
impact of sugar- and carbohydrate-containing food. Furthermore they are informed as well that dental plaque leads to
caries and what they can do against caries i.e. the improvement of fluoride use (using toothpastes with a fluoride
concentration of 1250 pm at least and a weekly use of high fluoride gels), brushing technique and brushing-
frequency (two times a day).

The main goal of the teaching material on dental health is the improvement of dental HL: In order to be able to
recognize the frequency of cariogenic snacks, students use a nutrition schedule to fill in all the beverage and food-
impulses (including length of time and point of time). The schedule can then be analysed by the teacher and/or the
dentist. In order to receive professional help concerning caries prevention students are motivated as well to
participate in biannual free of charge dentist’s screening.

The teaching units on dental health are particularly suitable for the school subject biology but they can also be used
in maths (the teaching material also includes working sheets for calculations of percentage on caries prevalence in
one class comparing to the mean prevalence in Mecklenburg-West Pomerania).

Training for teachers: Teachers received materials on tooth structure and development, epidemiology and definition

of caries, information on the aetiology of caries and on strategies for the prevention of caries.

Description of the teaching material on vaccination:

Background: The teaching material on vaccination tries to increase the vaccination rate and the acceptance for

vaccinations. Therefore, the GeKo<“S

programme supported teachers in giving hints about possible lacks of
vaccination referring to the Vaccination-Schedule issued by the STIKO (“Stindige Impfkommission”, a committee
at the Robert-Koch-Institute, affiliated to the German Government Health Authorities, which recommends
vaccinations; Robert Koch-Institut 2009b). The main goal of this teaching material is to increase students” HL by
transforming the knowledge that vaccinations can avoid life-threatening diseases such as hepatitis, tetanus, and

poliomyelitis into a completion of the vaccination card.

Teaching material: The teaching material for the school subject biology contains worksheets for visualisation of
vaccination-related diseases (e.g. mumps, measles, pertussis) and a vaccination schedule. The teaching material for
the school subject maths contains worksheets using calculation of percentage to determine the immunisation rate and
to compare the class-specific vaccination rate with the vaccination rate of West and East Germany. In order to
motivate students competitions were offered to identify the class with the highest vaccination rate.

Training for teachers: The diseases which can be avoided by vaccinations were exemplified. The materials on health

education were based on recommendations made by the STIKO.

Description of the teaching material on preventing of starting smoking:
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Background: The material on the prevention of smoking emphasizes four topics: 1. information on teaching
principles of the prevention of starting smoking, 2. description of the problem of tobacco-smoking, 3. description of
general prevention treatments (1.-3. see ,.training for teachers), and 4. information on teaching materials for 5" and
6" grade students (see , teaching material®).

Teaching material (Bundeszentrale flr gesundheitliche Aufklarung 2005; Bundeszentrale flir gesundheitliche
Aufkldrung 2007; Bundeszentrale fur gesundheitliche Aufkldrung 2009): The teaching material is available in a
modular form which lead teachers to plan and conduct their lessons in a flexible way. In grade 5 and 6 the thematic
focus is on the examination of the issue “children and smoking — between attempt and temptation” including the
following questions: Which needs, wishes and interests do children associate with tobacco-smoking? Which role
does tobacco-smoking play in the social life of children? How do children learn about the health-related
consequences of tobacco-smoking? How do they evaluate these consequences? In which way can children be
motivated to stay non-smoker?

The teaching material also includes practical hints as well as working- and information-sheets, cartoons, role-play-
scenarios, interview guidelines, tips for planning and realising exhibitions, surveys, events and internet-research.
Furthermore the ,,Curriculum Training Course Against Smoking‘ is also part of the teaching material and focuses on
students who already smoke.

Training for teachers: Within the training for teachers principles of the prevention of starting smoking were
described and discussed (e.g. the developmental tasks of children and adolescents referring to the area of conflict
between person, environment and drug). Therefore a closer look at the beginning of the adolescence lead to the more
sophisticated perspective that a sufficient prevention of drug-usage has to be based on a productive examination of
the children’s developmental tasks and is combined with the following goals: 1. an examination of one’s personality,
2. the development of social skills and competences to form, keep and close friendships, 3. an evaluation of typical
living conditions referring to potential risks, and 4. the ability to maintain one's position in ,,situations of temptation®.
The material of the teacher’s training also included a presentation of recent epidemiologic results, described the
health-related, economic, psychological and pharmacological consequences of tobacco-smoking of the adolescent
and the possibilities of structural prevention (e.g. increasing taxation, fight against smuggling, advertising ban,
restricting distribution, mass-media campaigns) and behaviour oriented prevention (especially focussed on the

promotion of personal, social and professional competence).

Description of the teaching material on prevention of chronic pain:

Background: This teaching material tries to inform students about the prevalence of pain and existing pain
management strategies for children and adolescents. It is based on representative data from the German Health
Interview and Examination Survey for Children and Adolescents KiGGS (Ellert et al. 2007) as well as population-
based surveys (Franze et al. 2010b; Fendrich et al. 2007)

Teaching material: The information for students is embedded in a so-called “Pain Quiz* with two teams competing
and can be used as an introduction for teaching the topic ,,pain in children and adolescents®. It includes questions like
“What do you think: how many percent of children aged 3 to 10 years (adolescents aged 11 to 17 years respectively)

suffered from pain in the last three month? Who suffers more frequently from pain — boys or girls? What do you



think is the most frequent pain? How many percent of the children (adolescents respectively) reporting pain visit a
doctor (take medicines respectively) because of their pain?

This teaching unit is particularly suitable for the school subjects biology, maths and can also be integrated in the
school social work.

Training for teachers: Referring to the studies mentioned above teachers were informed about the prevalence of pain
and management strategies of children and adolescents. It was also emphasized why it is important to keep the topic
“pain in children and adolescents” in teachers” minds (e.g. the high amount of affected children and adolescents,
absence from school, impairments during homework and leisure time activities, a reduced health-related quality of
life, an insufficient usage of health services, the threat of a risky use of pain medication, the threat of chronic

manifestation of the pain in adulthood and simultaneously a high amount of health-related costs).

Description of the teaching material on nutrition (prevention of overweight and obesity):

Background: With help of the teaching material on nutrition students should develop awareness for a healthy
nutrition-related behaviour. Students should know the components of healthy nutrition, be able to reflect on their
own eating habits and develop competence for preparing healthy food.

Teaching material: The teaching material on nutrition consists of five units which are predominant student-orientated
and based on student centered learning (Aid-Infodienst/DGE 2007; Aid-Infodienst 2005; Bundeszentrale fir
gesundheitliche Aufklarung 2004; Aid 2003; Institut Danone e. V 2006). Within the first unit students name the most
important nutrients and their body functions and know the related foods. An additional pictorial illustration
(“Energy-Balance-Scale™) serves to demonstrate the relationship between nutrients and energy supply. Within the
second unit students classify their regulary consumed food into different food groups. This unit also includes
knowledge of the “food pyramid” and recommendations on healthy food. The third unit offers several learning
stations which allow studnets to taste and smell different fruits and vegetables, and to allocate sweets, snacks and
beverages to different amounts of sugar and fat content. Within the fourth unit students learn how to arrange a
healthy breakfast including aspects of food shopping. The invitation of other classmates to a breakfast and positive
experiences while eating jointly is the goal of the fifth unit.

Training for teachers: Referring to overweight and obesity teachers were informed about epidemiological and
medically aspects (e.g. definition of overweight and obesity, prevalence rates, associated diseases). The concept of
optimized mix of nutrition (Alexy et al. 2008) and the so called children food (‘“Kinderlebensmittel””) were also

explained. Furthermore the five teaching units were described in detail.

Description of the teaching material on promoting physical activity:

Background: The main goal of the teaching material on promoting physical activity is to increase the amount of
students who regularly visit sport clubs and exercise in their daily-routine (daily amount of physical activity: 1 hour
per day; see Graf et al. 2006). Another goal of this teaching material is to decrease the amount of physical inactivity
due to using media such as game consoles etc. (daily amount of physical inactivity: not more than 2 hours per day;
see Graf et al. 2006).

Teaching material (Graf et al. 2006): The teaching material consists of three action oriented and student related units.



The main goal of the first unit with its “fitness-pyramid” is to reflect the students” amount of physical activity, to
demonstrate the recommended physical activity per day and to show possible ways to increase physical activity
respectively. The second unit serves to try out several active games. The third unit demonstrates the diversity of
sports.

Training for teachers: The three teaching units were described in detail — especially the so called “Fitness-Olympics”
including the application of the ,,Dordel-Koch-Test* (a test for assessing children’s and adolescents” motor skills; see
Graf et al. 2006).

Methods

In order to attain a high participation of the schools the school principals were informed about the research project by
an invitation letter, telephone calls and personal visits. Additionally an agreement on participation was handed out to
all schools. This agreement was a binding criterion for participation; its aim was to assure a high amount of
commitment between schools and principal investigators. Signing this agreement schools committed to use the
offered teaching material, to participate in teachers” training and evaluation and to provide resources with respect to
time and space. At the beginning of school year 2007/2008 all parents of 5th grade students were informed about the
research project, the prevention programme, and aspects of data protection. This included an information letter for
parents and information within parent-teacher conferences. In order to increase the response rate parents also
received a supporting letter of the Minister of Education, Science and Culture of Mecklenburg-West Pomerania,
informing about the importance of the research project and of asking support of the study.

In order to promote the networking of schools during the pilot phase three symposia on health promotion and
prevention programmes in Mecklenburg-West Pomerania were organized by members of the research staff of the
Institute for Community Medicine, Dept. Epidemiology of Health Care and Community Health) of the University of
Greifswald. The symposia were highly frequented by teachers, politicians and scientists as well as school dentists
and doctors working for the public health departments of Greifswald and East Pomerania (increase of participating
persons from 70 (1% symposium) to 140 persons (3 symposium)). Participating schools were also invited in two
meetings to exchange experiences, to discuss their efforts and special needs to ensure further support during

implementation of the GeKoX'® programme.

The evaluation of the school-based prevention programme GeKo""

included 5th year classes with students aged 9-
13 years in schools in the region of Greifswald and East Pomerania (longitudinal randomised control group pre-post-
design (RCT)). Data collections took place during the extended school dentist examination at the beginning of school
year 2007/2008 and at the beginning of the second half term of school year 2008/2009. The extended school dentist
examination consisted of medical examinations (including the measurement of dental health, height, weight and

waist circumference) and self-completion questionnaires for students.
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Apart from self-developed items for the measurement of dental health and vaccinations the student questionnaires
also consisted of standardized modules (Tagmat et al. 2011, DiFranza 2002) and standardized modules used in the
KIGGS-survey (Robert Koch-Institut 2003a; Robert Koch-Institut 2003b; Ravens-Sieberer 2003; Ravens-Sieberer &
Bullinger 1998; Ravens-Sieberer et al. 2005; Roth-Isigkeit et al. 2002). The student questionnaire also consisted of

self-developed items for the measurement of different aspects of HL (Schmidt et al., 2010):

- knowledge (e.g. “What teeth do you have to take care for in particular when tooth brushing?”, “How can
vaccination be administered?”),

- communication (e.g. “Did you talk with your parents (friends respectively) about healthy nutrition?”),

- attitude (e.g. “Health is very important to me.”, “I like games in which I have to run a lot.”),

- behaviour (e.g. ,,Do you smoke?”, “How often do you eat fruits a day?”’) and

- self-efficacy (e.g. “I can solve most problems if I invest the necessary effort.”, “If I am in trouble, I can

usually think of a solution.”).

Additionally to the students questionnaires the parents were asked to fill in a further questionnaire during teacher
parent conferences. The questionnaires were sent by mail to those parents who couldn’t attend the conferences. The
aim of the questionnaire for parents was especially the estimation of socio-economic status the family was living in.
Apart from self-developed items on their children’s health and parent’s dental health the questionnaire was based on
the KIGGS-survey parents instrument (Robert Koch-Institut 2003b).

The questionnaires for teachers were self-developed in order to get information about the acceptance of the training
(the teaching material respectively) and about the degree of implementation of the GeKoKidS programme (and other

preventive programmes respectively).

The study was authorised by the data protection commissioner of Mecklenburg-West Pomerania, the Ministry of
Education, Science and Culture of Mecklenburg-West Pomerania and the Ethics Committee of the University
Greifswald. Based on the authorization of the data protection concept and concerning selective response parents were
not granted a consent, but a right to refuse the participation. This right of refusal persists as long as data are recorded

as a pseudonym. Data are deleted, if parents make use of their right of refusal.

The three trainings for teachers were conducted by members of the research staff of the five involved institutes. The
trainings were attended by teachers of the school subjects biology and/or physical education who also coordinated
the field of health education of their school. Each of the three trainings lasted about 3 hours (contents of the 1st
training: 1. Introduction: Health related status of children and adolescents in Germany, 2. Health literacy, 3. Dental
Health; Contents of the 2nd training: 1. Nutrition, 2. Physical (in)activity; Contents of the 3rd training: 1. Prevention
of smoking, 2. Vaccinations, 3. Prevention of chronic pain). At the end of each training the teachers were asked to
fill out a brief evaluation-questionnaire. The trainings were part of the regular training schedule for the teachers.
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Following the trainings, in the schools of the intervention group the teachers could use the materials in regular
lectures in the subjects biology, physical education and maths and in the framework of special project days focusing
on health education. The implementation lasted from October/November 2007 to January/February 2009. In order to
further promote the implementation and to discuss the need for support in April and September 2008 two meetings to
exchange experiences, to discuss their efforts and special needs to ensure further support during implementation of
the GeKo" " programme were conducted. Within these meetings the teachers received information on current results
of the evaluation (e.g. school-specific prevalence rates on caries, overweight and obesity) and recommendations
concerning further activities of the schools. To support preventive activities a special competition was arranged

(class with the highest amount of dental health and class with the highest vaccination rate at second measure time).

Results

In Greifswald/East Pomerania 19 of 22 schools with 5th year classes participated in GeKo"'®® (response: 86.3%; the
reason for non-response was lack of interest (13,7%). Out of 914 students in the participating schools 882 children
(96.4%) took part in the school dentist examination (reasons for non-response: illness (3,2%), emigration (0,2%).
863 children (94.4%) participated in the extended school dentist examination (reasons for non-response: illness
(3,1%), refusal (2,1%), emigration (0,2%). 852 children (93.2%) took part in the survey of students (reasons for non-
response: illness (4,2%), refusal (2,1%), emigration (0,3%). In the parental survey 721 parents participated
(response: 78.8%; reasons for non-response were: lack of interest (18.9%), refusal (1.7%), emigration (0.3%) and
moving house after first test interval (0.1%)).

Within the three offered trainings, the participating teachers should evaluate the training concept and the GeKo*'S
programme referring to its suitability for 5th/6th grade students. Altogether a high amount of acceptance referring to

KidS

the teachers” training and the appropriateness of the GeKo™"* programme can be reported (see Tab. 1 and 2).

Tab. 1: Evaluation of the teachers” training: Overall rating (n = 22)

Training contents Mean (N)
Introduction: Health related status of children and adolescents in Germany 1.60 (22)
Health literacy 2.00 (22)
Dental Health 1.26 (22)
Nutrition 1.50 (18)
Physical (in)activity 1.58 (18)
Prevention of smoking 2.00 (19)
Vaccinations 1.76 (19)
Prevention of chronic pain 2.07 (19)
school grades: 1 = very good, 6 = insufficient

KidS

Tab. 2: Evaluation of the appropriateness of the GeKo™'> programme for grade 5/6 (n = 22)



Using the GeKo"™ materials in grade 5/6 is. ..
) ...too difficult ...appropriate ...too easy
Topic
n (%) n (%) n (%)
grade 5 grade 6 grade 5 grade 6 grade 5/6
3 1 12 14
Dental health -
(20) (6.67) (80) (93.33)
- 12 10
Nutrition - - -
(100) (100)
Physical 11 9
(in)activity (100) (100)
Prevention of 13 13
smoking (100) (100)
o 3 2 9 10
Vaccination -
(25) (16.67) (75) (83.33)
Prevention of 3 3 9 9
chronic pain (25) (25) (75) (75)

As a result of the first implementation meeting with the teachers of the intervention schools the participating teachers

Kids

communicated that the GeKo™"" programme was predominantly implemented within health days and was integrated

within the school mission statement was not yet implemented within classes. Within the second meeting of minds the

teachers reported that the GeKoX'®S

programme had been further implemented within classes.

Discussion

A high response rate is a crucial condition for the validity and generalizability of results from an epidemiological
study (Drivsholm et al. 2006). Important factors for a high response are an accompanying multimodal public
relation-strategy, the use of ,incentives“, the design and dispatch of study information material as well as
questionnaires, the method of establishing contact before sending the questionnaires, and the subject’s interest in the
object of research (Hoffmann et al. 2004; Latza et al. 2004).

Referring to the low rate of refusal and the teachers” feedback, the GeKoX'%

programme and its evaluation in the
framework of an extended school dentist examination seems to be well accepted. This is also important due to the
results of the KiGGS-survey (Robert Koch-Institut 2008) which also demonstrates the necessity of early
interventions.

Possible reasons for the acceptance of the programme and of the evaluation could be the method of establishing
contact before sending the questionnaires and the parent’s right to refuse the participation of their child instead of
giving an active confirmation. Due to this high response rate the data base enables comprehensive conclusions on the
health-related state of students in Greifswald/East Pomerania and also enables comparisons with the results of the
KIGSS survey.
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http://dict.leo.org/ende?lp=ende&p=Ci4HO3kMAA&search=accompanying&trestr=0x8004

According to the teacher’s evaluation the teaching material is appropriate for students in grade 5/6. There is no need
for teachers to change the material. The material is easy to integrate in the regular curriculum of the school subject
biology in grade 5 which offers a good opportunity to implement such a programme.

Health-promoting and prevention-orientated activities in schools are a long-lasting task (Franze et al. 2007). This can
be demonstrated referring to the feedback of the teachers within the two meetings to exchange experiences: an

KidS programme in the classes was conducted after one year. Due to the general

implementation of the GeKo
limitation of funding periods this circumstance is a problematic one for the evaluation of intervention studies in this
kind of setting and should be considered by subsidy practices (e.g. by the Federal Ministry of Education and

Research Germany).

In the framework of a Federal Press Conference held in April 2010 the GeKoKidS programme was presented by the
head of project (Splieth C & Hoffmann W), the project coordinator (Franze M) and the Minister of Education,
Science and Culture of Mecklenburg-West Pomerania. In terms of disseminating the GeKoKidS programme and in
his capacity as the chairman of the Ministers of Education (“Kultusministerkonferenz) the Minister of Education,
Science and Culture of Mecklenburg-West Pomerania also informed the other state education ministers about the

programm and its accessability (Franze, Hoffmann, Splieth 2010a).
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