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SUMMARY

Eating behaviors are closely related to the risk of developing several chronic diseases such as
cardiovascular diseases (CVD), several cancers and diabetes type II. Improving eating
behaviors are therefore important to reduce the incidence of these diseases. According to the
national guidelines on dietary intake in Norway the consumption of fruits and vegetables (FV)
is low whereas the sugar-sweetened soft drinks consumption (SDC) and other unhealthy food
items are high both among adults and children. As eating behaviors are established during
childhood/adolescents and track well into adulthood, these are important periods to initiate
and sustain healthy eating behaviors in order to obtain a maximum preventive effect on diet
related diseases later in life. Both among adults and children there are large gender and social
disparities in eating behaviors — i.e. boys and lower socioeconomic groups having less healthy
eating behaviors. Exploring why we observe these differences is of great importance in order
to make efficient interventions in the future to improve the eating behaviors of these groups.
The overall aim of this thesis was to study gender and socioeconomic disparities in eating

behaviors and in determinants of eating behaviors among Norwegian pupils.

This thesis includes data from two cross sectional surveys among Norwegian 6" and 7"
graders participating in the Fruit and Vegetable Makes the Mark project (FVMM). The
sample sizes include 27 schools participating in 2001 (1488 pupils) and 27 schools
participating in 2008 (1339 pupils). The thesis also includes data from a third follow-up
survey of the 2001-pupils in 2005. The pupils were then in 9™ and 10™ grades and this study
sample include 33 schools (2870 pupils). In all surveys data was collected by questionnaires
including a 24-hour recall of FV intake, a food frequency questionnaire (FFQ) of FV intake,
SDC and other healthy and unhealthy food items, as well as questions on potential
determinants of the intake such as perceived accessibility at home, preferences, attitudes and

modeling. In the 2001 and 2008 surveys similar data was also collected from the parents by a



parent questionnaire. Between 2001 and 2008 official school fruit programs were initiated in
Norway, and in 2008 the schools therefore differ according to the pupil’s accessibility of FV
at school. At some schools the pupils received a fruit or vegetable every school day (either
through a free school fruit program or a subscription program) whereas other schools had no
such program. The results from the 2001 and 2008 surveys are presented in paper II and III.

The results from the third follow-up survey in 2005 are presented in paper I and IV.

Assessed by the 24-hour recall the results showed that the FV intake among the 6" and 7™
graders had increased from 2001 to 2008 (paper II). The highest increase was observed among
the pupils at schools which participated in a free fruit program and the effect of this program
was the same regardless of gender and SES. Among the pupils at schools not participating in
any fruit program there had been a less profound change in the pupils FV intake during the
same period. The effect observed was mainly due to an increase in the pupils’ fruit intake

whereas their vegetable intake still remained low.

When assessed by the FFQ’s the results showed that the FV intake had slightly decreased
from 2001 to 2008 (paper III). For the same period we found that the mean scores of
perceived accessibility at home and preferences of FV had increased, and mediation analyses
indicated that the decrease in FV consumption was suppressed by the increase in accessibility
and preferences. Subgroup analysis showed that the FV intake had decreased among pupils
with parents of lower educational level and slightly increased among pupils of parents with
higher educational level —i.e. the social disparities in FV intake over time had increased. This
increased disparity over time was partly mediated by an increased disparity in accessibility

and preferences.

Results from the third follow-up study showed that few pupils reported to eat FV at school

while a large proportion of the pupils reported to consume snacks, sweet bakery and soft
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drinks at school (paper I). The girls and pupils planning to attend higher education after
secondary school consumed FV more often, and unhealthy foods less often, than boys and
pupils without plans of higher education. Large between-school differences in eating

behaviors at school were also observed.

Gender and SES disparities in SDC were observed in our study sample. The gender
differences in SDC among the pupils in the third follow-up study were strongly associated
with gender differences in attitudes and preferences whereas the pupils’ educational plans
differences in SDC were strongly associated with educational differences in accessibility and
modeling (paper IV). Both the gender and educational differences in SDC were partly
mediated by accessibility, modeling, attitudes and preferences. Further, the results showed
that both gender and educational plans moderated the associations between attitudes,

preferences, accessibility, modeling and SDC.

The results from this thesis confirm previously reported gender and SES differences in eating
behaviors among children and adolescents. These differences in eating behaviors were also
found among the pupils at school and were observed both regarding FV intake, SDC and their
potential determinants. Further, it also shows that the social disparities in FV intake has
increased over time, partly explained by increased disparities in perceived accessibility at
home and preferences of FV among the pupils. However, the national school fruit program
showed no significant difference in the effect of the program in relation to gender or SES, and

free school fruit appear to be effective in increasing all groups of pupils’ fruit intake.



More research on gender and social difference in eating behaviors among children and
adolescents is needed, especially longitudinal studies and interventions studies focusing on

how to improve eating behaviors among boys and lower SES groups.
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1. INTRODUCTION
1.1 Diet and health

Eating behaviors have been studied in relation to several diseases and the results have shown
that a favorable diet may decrease the risk of developing chronic diseases such as obesity,
diabetes, cardiovascular diseases (CVD), several cancers, dental diseases and osteoporosis
(1;2). A decreased risk of developing these diseases is desirable both at an individual and
nationwide level by increasing life quality across the lifespan and reducing the burdens of,
and costs associated with treating these diseases. National dietary recommendations have
been developed to guide the public in how to obtain a health promoting diet in order to

promote health and reduce the risk of these diseases (2).

One of the food groups which is found health promoting and may reduce the risk of some of
the diseases mentioned above is fruits and vegetables (FV). FV are low in energy and rich in
fiber, vitamins, minerals and antioxidants. The World Health Organization (WHO)
recommends an intake of at least 400 grams of FV per day, also defined as 5 portions/servings
of a varity of FV of 80 grams per portion/serving (1). The dietary recommendations from the
Norwegian health authorities is to eat at least 500 grams of FV per day (5 portions/servings
per day), preferably half the amount as vegetables and half the amount as fruits and berries
(2). The size of one portion/serving is approximately 100 grams. It is recommended to
consume a wide variation of FV. Berries and fruit juices are also included in the
recommendations but the daily intake of fruit juices can only count as maximum one
portion/serving (glass of 1,5 dl) per day. Potatoes are not included when summarizing the
total daily amount/servings of FV. The recommendations are aimed at the adult population.
Children are recommended the same number of servings per day but served as smaller

amounts (grams) per portions. However, the sizes of the smaller amounts per serving for
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children are not specified. In most European countries the intake of FV is lower that the
recommended intake for both adults and children (3;4) and a study among Norwegian
children and adolescents shows that they eat less than half of the recommended 5 portions of

FV per day (5).

One of the least health promoting food products at the marked are the carbonated sugar-
sweetened soft drinks. These sugar-sweetened soft drinks are high in added sugar and, in
addition to being a nutrient-poor source of energy, soft drinks contain inherent acids (low pH)
which may lead to dental erosion. Soft drinks are highly available and consumption is
distressed because it may add excessive energy to the diet and/or replace other foods high in
essential nutrients. Both the WHO and the Norwegian dietary guidelines recommends a
maximum of 10% of daily energy intake from free sugars (1;2). According to WHO the term
‘free sugars’ refers to all monosaccharides and disaccharides added to foods by the
manufacturer, cook or consumer, plus sugars naturally present in honey, fruit juices and
syrups (1). A study among 8™ graders in Norway showed that 18% of energy intake came
from free sugars; for 89% of the children more than 10% of energy intake was from free
sugars, and soft drinks contributed 30% to total added sugar intakes (6). Other studies also
report a high and increasing consumption of sugar-sweetened soft drinks among children and
adolescents (7-10) as well as an increase in the availability of soft drinks (11) in recent years.
However, recent results from the FVMM study shows that sugar-sweetened soft drink
consumption (SDC) has decreased among Norwegian 6" and 7" graders from 2001 to 2008

(12).

Part of the aim in Norway to improve the puplic health is to increase the intake of FV and to

reduce SDC (13).
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1.2 Schoolchildren and adolescents

During early childhood the eating environment and taste experiences of children are strongly
influenced by their parents (14). However, as the children grow older they are also exposed to
other eating environments and role models. School becomes an important arena where the
children consume at least one meal per day, usually lunch, and their role models are expanded
by teachers and pupils. In the transition from childhood to adolescence even more diverse
food environments and more potential role models are unfolded. Adolescence is a period
characterized by more autonomy. The growing independence and frequency of meals
consumed away from home may result in changing eating behaviors. As adolescents is
considered one of the most crucial periods in life in regards to nutrient needs for optimal
health development (15) it is important that the potential changes in eating behaviors during

this period are health promoting.

Studies have shown that as the children get older the intake of healthy foods such as FV
decreases and the consumption of unhealthy food such as sweets, snacks and soft drinks
increases (16). It has also been reported that eating behaviors established during childhood
and adolescents track into adulthood (16;17). Since the diet is one of the major factors that
may reduce the risk of several chronic diseases it is important to establish health promoting
eating behaviors as early in life as possible and to work on maintaining these into adult life.
Establishing healthy eating behaviors in childhood and maintain and develop them further as
the children are getting older gives a potential for maximum preventive effect on chronic

diseases across the lifespan.

Studying and targeting children and adolescents in health related research and interventions
are also favorable because they are all in school during this period in life. The schools may
serve as a good arena to reach all children and adolescents with potential health promoting

initiatives.
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1.3 Socioeconomic disparities

Socioeconomic status (SES) is an individual’s or a group’s position in social standing relative
to others which is most commonly assessed by level of education, income and/or occupation.
Large differences in health behaviors and health outcomes have been observed between the
groups. Multiple risk behaviors such as smoking, excessive alcohol intake, sedentary lifestyle
and poor diets are more frequently observed among low SES groups (18) and several studies
have shown that SES is associated with chronic diseases such as CVD (19), some cancers
(20), diabetes type II (21) and obesity (22) —i.e. low SES groups are at higher risk of

developing these diseases compared to higher SES groups.

The most profound characteristics of the less healthy dietary behaviors reported among low
SES groups includes a lower intake of FV and a higher intake of foods with a high content of
sugar and/or fat compared to the diet of high SES groups (23). Seen in relation to the energy
content FV are among the most expensive foods (24). This may be a contributing factor to
why we observe a lower intake of FV among low SES groups as the lower SES groups tend to
have a lower income compared to high SES groups. In order to achieve the same total energy
intake per day through a diet rich in FV it will be more expensive compared to a diet rich in
more energy dense foods. Studies have also shown that the more healthy diets reported in
high SES groups may also be due to greater knowledge, health concerns and support by

family/friends (25).

SES is also a widely used assessment when studying health behaviors among children and
adolescents. The children and adolescents’ SES is usually based on the parents SES as

described above. Similar results as for the adults such as poor diets, less physical activity and
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greater cigarette smoking have also been found among children and adolescents (26). The
poorer diets of children and adolescents of lower SES also includes a lower intake of FV
(27;28) and a higher intake of candy and soft drinks (28) compared to children and

adolescents of higher SES groups.

As adolescence is a transition period towards more independence the validity of parental SES
as an indicator of the adolescent social standing has been questioned. Due to structural
changes in society regarding education during the last decades adolescents may, in a higher
degree than before, choose a different education than their parents — i.e. fall into a different
category of SES than their parents when education is used as an indicator of SES (29). A
previous study among Norwegian adolescents showed that all though there was a high
correlation between adolescents of parents with college/university education who planned
college/university education, there was also a high proportion of adolescents of parents
without college/university education who planned college/university education (29). Another
finding of this study which may illustrate the increasing independence as the adolescents grow
older is that the correlation between the adolescents report of their own educational plans and

perceived educational plans of their parents decreased from age 13 to 15.

The gap in health behaviors between the SES groups is unfortunate and may reinforce an
already unfavorable situation of those in the lower SES groups by resulting in more
challenges during their lifespan related to health. However, as SES in itself is not assumed to
have a direct effect on health behaviors and outcomes, the factors associated with poor health
related behavior in low SES groups may be improved. A reduction of the unfortunate health
outcomes observed in the low SES group would be beneficial for all, both individuals and

society, by reducing the risk of several diseases and the associated costs and burdens.
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1.4 Gender disparities

WHO report that women, on average, live 6 to 8 years longer than men globally (30). This
difference in life expectancy between the genders is also observed in Norway. Although the
disparity in life expectancy among Norwegian men and women has decreased during the last
years, data from 2010 shows that women live 4.3 years longer than men. The current expected
average age is 83,2 for women and 78,9 for men (31). Results published by the Statistics
Norway (SSB) also shows that men in all age groups have a higher mortality rate than women

32).

The differences in eating behaviors according to gender show that men tend to make less
healthy food choices according to the nutritional recommendations compared to women.
Dietary surveys show that men eat more meat and have a higher alcohol consumption than
women, while women eat more FV compared to men (33;34). The reasons for this are still
unclear but it has been reported that the gender differences in FV intake are associated with
less knowledge of the current recommendations for FV intake and awareness of diseases
related to FV intake among men, explaining half of the variation in FV intake between men
and women (35). Health believes and dieting have also been reported to explain some of these

differences in FV intake (36).

The gender differences in eating behaviors are also evident among children and adolescents
indicating that these differences are initiated early in life. A study on FV intake among
Norwegian adolescents showed that preferences for FV and perceived accessibility of FV at

home explained most of the variation in FV intake between boys and girls (37).

All though only a few studies have been exploring potential reasons for the gender differences
in food preferences and eating behaviors, several hypotheses on these differences have been
posted. An evolutionary hypothesis based on that men were hunters and women were

gatherers suggests that these roles between the genders may also have been reflected in their
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eating behaviors and food preferences, explaining some of the gender variations observed in
the current dietary patterns (38). Another hypothesis is that physiologically, boys having a
higher energy requirement may explain why they are more drawn towards more energy-dense
foods compared to girls (39). The gender disparities in food choices have also been
hypothesized to be a result of girls tending to be more prone to social desirability as they are
more likely to attach a greater importance to the diet (34;36). Their perception of the diet may
also be linked to that in most cultures girls have traditionally been more involved in food
preparation and cooking and that this may therefore add to their skills and health-related

knowledge in association to nutrition and diet.

1.5 Determinants of health related behaviors

In order to understand eating behaviors we need to identify factors which are associated with
a specific behavior. By identifying the most important factors/determinants of a behavior we
can tailor interventions to improve the selected behavior more efficiently. However, in order
to change a behavior, the determinants of the behavior targeted in the intervention needs to be
changeable. Frameworks such as the social cognitive theory (SCT) and theory of planned
behavior (TPB) have been developed to guide the search for potential determinants of
behaviors. The SCT postulates that the personal, behavioral and environmental determinants
of a behavior reciprocally influence each other (40). The TPB proposes that a behavior may
be predicted by the intentions to perform a specific behavior and further that the intentions are
influenced by the attitudes towards the behavior, the subjective norms and the perceived
behavioral control of a behavior (41). Some of the determinants included in these theories are
personal factors such as knowledge, attitudes, self-efficacy, intentions, preferences and
perceived barriers as well as factors related to the perceived social and physical environment
such as subjective norms/modeling and availability and accessibility.
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Attitudes are assessed to find out whether there is a positive or negative association in relation
to the behavior (i.e. eating FV) which can predict the behavior. Preferences, i.e. how much
they like a specific food, has been reported to be one of the strongest predictors of food
choices (42-44). Subjective norms are reflecting the perceived social pressure by family and
peers to engage or not in a specific behavior (i.e. eating FV). This term is closely related to
modeling which means how family and peers may function as role models in specific
behaviors that the children/adolescents may try to copy. The availability of foods refers to
whether the food of interest is present in the environment, (i.e. in the refrigerator at home).
Accessibility, however, refers to how accessible the food is (i.e. placed or prepared in a way
that makes it easy/ready to eat). An example of availability would be having carrots in the
refrigerator at home. This might not necessarily increase the intake of carrots among the
children and/or adolescents. Taking the carrots out of the refrigerator, cutting them and
placing them on a table would be an example of making the carrots more accessible for the

children and/or adolescents and enhance the consumption of carrots.

1.6 The Norwegian School Fruit Programme

The Norwegian authorities have tried to increase the intake of FV among children and
adolescents by making it more available at school. One of the Norwegian governments’
efforts to do so was to initiate a subscription program of FV at schools among 1-10 graders in
1993. In 2003, the program was made nationwide in collaboration with the Norwegian
Marketing Board of Fruit and Vegetables. The program provided the pupils with one piece of
fruit or vegetable per day at school in relation to lunch. The schools decided whether to
participate in the program or not and the parents of the pupils whether to subscribe or not. The
costs of the subscription was subsidised by the government with 1 Norwegian Krone (NOK)
per day and the remaining costs (2.50 NOK per day, equal to approximately €0.30) were
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covered by the parents. From the fall of 2007, an officially free school fruit program (no
parental payment) was implemented in all secondary (grades 8-10) and combined schools
(grades 1-10) in Norway. The subscription program (parental payment) still runs in the
primary schools (grades 1-7). In September 2008 when the second cohort of the FVMM
project was initiated, 5 of the schools included participated in the free school fruit program,

10 of the schools participated in the subscription program and 12 schools did not participate in

any official school fruit program.

1.7 Research aims

The overall aim of this thesis was to study gender and socioeconomic disparities in eating

behaviors and in determinants of eating behaviors among Norwegian pupils.

The specific aims were:
Paper 1

1) to assess the adolescents’ eating/drinking behaviors of a selection of healthy (fruit,
vegetables and water) and unhealthy (instant noodles, sweet bakery, candy/chips, soft drinks)
food items at school, 2) to assess gender and socioeconomic variations in these eating

behaviors and 3) to assess variations in these consumption patterns between the schools.
Paper 11

1) to evaluate the effect of the nation-wide implementation of the free school fruit program on
adolescents’ FV intake and 2) to study the effect of the efforts in relation to gender and

socioeconomic status.

20



Paper 111

1) to compare FV intake among Norwegian 6™ and 7™ graders in 2001 and in 2008, 2) to
explore potential mediated effects of accessibility and preferences on changes in FV intake
over time, 3) to explore whether these changes in FV intake was moderated by gender and/or
socioeconomic status and 4) whether a moderated effect in the FV intake was mediated by

accessibility and preferences of FV.
Paper IV

1) to explore whether home accessibility, modeling, attitudes and preferences can explain the
differences in SDC according to gender and the pupils anticipated level of higher education
and 2) whether the associations of accessibility, modeling, attitudes and preferences with SDC

differ according to gender and level of anticipated further education.
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2. METHODS

The present Ph.D. thesis is part of the larger FVMM project. The FVMM project was
originally an intervention study with the main aim of increasing school childrens FV intake.

The project is three times funded by the Norwegian Research Council.

2.1 FVMM study design

The FVMM project was initiated in 2001 by inviting 48 schools from Hedmark and Telemark
counties in Norway (24 schools in each county) which were randomly selected to participate
in the research project (Table 1). Hedmark and Telemark counties were chosen because the
school fruit subscription program was about to start in these two counties in the school year of
2001/02 (in September 2001, no schools had any organized school fruit program at the survey
time). From each county 19 schools agreed to participate and out of these 9 schools in each
county were randomly selected to serve as intervention schools whereas the remaining 20
schools were control schools. All 6th and 7th graders (age 10-12) in the 38 schools were
invited to take part in a questionnaire survey (the baseline survey for Cohort I) before the

intervention started.

Table 1 Overview of the number of schools invited and participating in the FVMM study

Hedmark county Telemark county Total
(n schools) (n schools) (n schools)
Invited schools 24 24 48
Participating schools 19 19 38
Intervention schools 9 9 18
Control schools 10 10 20
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Two interventions running from October 2001 to April 2002 included the following
components: 1) classroom curriculum and newsletters and 2) free participation in the
Norwegian School Fruit Programme. All 6™ graders at the 18 intervention schools (n=18)
participated in the intervention including the classroom curriculum and newsletters. At the 9
intervention schools in Hedmark county all pupils also received the free participation in the
Norwegian School fruit Programme. There were therefore three different intervention groups
to study: 1) pupils only participating in intervention 1 (6™ graders in Telemark), 2) pupils
participating in both interventions 1 and 2 (6™ graders in Hedmark) and 3) pupils only

participating in intervention 2 (7" graders in Hedmark).

2.2 Data collections
2.2.1 Data collection procedures

Data were collected by questionnaires assessing intake of the selected foods, potential
determinants of consumption patterns, gender and socioeconomic indicators. The baseline
(2001 and 2008) and the follow-up 1 to 3 (2002, 2003 and 2005) survey questionnaires were
completed by the pupils in the classroom in the presence of a trained project worker. One
school-lesson (45 minutes) was used to complete these questionnaires. At the baseline surveys
in 2001 and 2008 the pupils were also given a parent questionnaire to be brought home and
completed by one of their parents. In the fourth follow-up survey in 2009, the questionnaires

were mailed to the participants and completed at home.

2.2.2 Existing data

School-based questionnaire surveys were conducted by research staff travelling to the

schools. The baseline survey was conducted in September 2001 before the interventions was
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initiated. After the intervention ended three follow-up surveys were conducted in May 2002,

May 2003 and May 2005. A fourth follow-up survey was conducted in September 2009 (see

2.2.3.1) and a second baseline survey (cohort IT) was conducted in 2008 (see 2.2.3.2) . The

data collections of the FVMM study, with number of participants, are presented in table 2.

Table 2 gives an overview of the timing, sample sizes and mean age of the participants in all

of the surveys included in the FVMM study.

Table 2 Overview of the timing, sample size and mean age of the participants included in the

FVMM studies
Baseline | Follow-up 1 | Follow-up 2 | Follow-up 3 | Follow-up 4
Time Sept.20017 | May 2002 May 2003" May 20057 | Sept.2009*
FVMM | (mean age) (11.8) (12.5) (12.0) (15.5) (19.8)
Cohort I 1950/ 2870°/
n 647" 1794 1032 1602° 320
n (eligible) 2287 3'13985%1,/ 1950
Time Sept.2008™
FVYMM (mean age) (11.8)
Cohort
1 n 1339/
996
n (eligible) 1712

TData used in the articles of this thesis
“Data collections of this thesis
*Only including initial 6th graders (the 7th graders were in junior high schools and therefore excluded)

“ Number of parents who completed the parent questionnaire

*Total number of participants (this follow-up also includes pupils who were not participating at baseline)
® Number of participant from the original cohort I
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2.2.3 New data collections
2.2.3.1 Fourth follow-up survey of cohort I

In September 2009 a fourth follow-up survey was conducted. The participants were no longer
in school, and pupils participating in the 2001 baseline study were contacted by ordinary mail.
Totally we received completed questionnares from 320 participants, a response rate of only
16%. We planned to use data from this survey for longitudinal analyses in paper IV, but due

to the low participation rate we decided not to include the data.

2.2.3.2 Baseline survey of cohort 11

The 38 schools that participated in 2001 (cohort I) were contacted again in 2008 and invited
to once more participate in a similar survey. At that time 27 schools agreed to participate, and
all 6th and 7th graders in these 27 schools were invited to participate in the survey (Cohort II).
Similar to the 2001 baseline survey the 2008 baseline survey was also conducted in
September. In September 2008, 5 of the schools participated in the free school fruit program
(schools with grades 1-10), 10 of the schools participated in the subscription program and 12

schools did not participate in any official school fruit program.

2.3 The study samples used in this Ph.D. thesis

The analyses in the papers of this thesis includes the study samples of the 2001 baseline
survey (cohort I), the follow-up 3 survey of 2005 (cohort I) and the baseline survey of 2008
(cohort II). In 2001, the pupils were in 6™ and 7™ grade. A total of 1950 pupils (response rate
85%) completed the questionnaire and brought home a parent questionnaire to be completed
by one of their parents. For 1647 of these pupils one of their parents completed the parent

questionnaire. In 2005 the pupils were in 9" and 10™ grade. The study sample of 2005 also
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included ‘new’ pupils who had not participated in the baseline study of 2001. The criteria for
the inclusion of ‘new’ pupils was that if the old FVMM pupils constituted more than 30% of
the 9™ and 10™ grade at the secondary schools, then all 9™ and 10™ graders at these schools
were invited to participate. If not, only the original FVMM pupils participating in 2001 would
have been invited. A total of 2870 pupils (response rate 84%) completed the questionnaire in
2005. For the baseline study of cohort II in 2008 a total of 1339 pupils (response rate 78%)

and 996 parents completed the questionnaires.

The FVMM study was conducted according to the guidelines laid down in the Declaration of
Helsinki. Ethical approval and research clearance was obtained from The National
Committees for Research Ethics in Norway (for the original intervention study including the
baseline, follow-up 1 and follow-up 2 surveys) and from The Norwegian Social Science Data

Services (all surveys). Written informed consent was obtained from all subjects.

2.4 Research instruments
2.5.1 Eating/drinking at school (paper I)

The pupils intake at school of a selection of healthy (FV and water) and unhealthy (instant
noodles, sweet bakery, candy/chips and soft drinks) food items were assessed by FFQs. The
food items were assessed by the following questions: “How often do you eat/drink ... at
school?”. The questions had seven response alternatives ranging from “every school day” to
“never”. All variables were dichotomised to less than once per week and once per week or
more. Less than once per week was seen as acceptable consumption frequency of the

unhealthy food items and as a low consumption frequency of the healthy food items at school.
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2.5.2 Fruit and vegetable intake (papers II and III)

The pupils’ FV intake was assessed in the questionnaire both by a 24-h recall (paper II) and
food frequency questions (FFQ) (papers II and III). The 24-h recall was used to study
differences between groups while the FFQ’s were used to rank the individuals according to

their intake.

The 24-h recall was read aloud to the pupils by a project worker. FV intake the previous day
was recorded for school days (i.e., the survey was conducted on weekdays, Tuesday through
Friday). The 24-h recall separated the day into five time periods (before school, at school,
after school, at dinner, and after dinner). The pupils recalled the types of FV they ate at the
different time periods in household measures (e.g., one apple, 12 grapes) or in portions (e.g.,
one portion of mixed green salad). The household measures were coded into portions/day, and
one portion was set at about 80 grams ranging from 65 grams (one carrot), to 105 grams (one
apple/one orange). The conversions from household measures to portions were based on
household measures and food weights published by The Norwegian National Association for
Nutrition and Health. Juices and potatoes were not included in the fruit and vegetable

calculations.

The FFQ’s used in paper III consisted of four frequency questions including: 1) “How often
do you eat vegetables for dinner?”, 2) “...other vegetables (i.e., carrot for schools lunch)?”, 3)
“...apples, oranges, pears or bananas?”” and 4) “...other fruits or berries?”. The response
categories for all questions had 10 response alternatives ranging from “never” (=0) to “several
times per day” (=10) and the scale ranged from 0 to 40 times per week. The FFQ used in
paper II was one question about the pupils FV intake at school: “How often do you eat fruits
and/or vegetables at school?”. The variable was dichotomised to eating FV at school 4 or 5
times per week or less. Eating FV at school 4 or 5 times per week was interpreted as eating
FV at school on most school days.
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2.5.3 Determinants of fruit and vegetable intake (paper III)

The potential determinants of FV intake, accessibility and preferences, were assessed by five
and four statements, respectively. Accessibility were assessed by the following statements: 1)
“At home we usually have fruits and vegetables in the refrigirator”, 2) “At home I am allowed
to eat fruit and vegetables whenever [ want”, 3) “Mother and father do smonetimes cut fruits
and vegetables for me as a snack”, 4) “At home we usually have vegetables for dinner every
day” and 5) “At home we usually have fruits and vegetables available in a (fruit-) bowl”.
Preferences were assessed by the following statements; 1) “Fruits and vegetables makes my
meals taste better”, 2) “I really like raw vegetables”, and 3) “Fruits are among the best (foods)
I know” and 4) “Fruits and vegetables are very suitable as snacks”. The response alternatives
for all the statements ranged from “I fully disagree” (=-2) to “I fully agree” (=2), giving scales

ranging from -10 to 10 for accessibility and from -8 to 8 for preferences.

2.5.4 Sugar-sweetened soft drink consumption (paper 1V)

SDC was assessed by one FFQ: “How often do you drink soft drinks?”. The question had 10

response alternatives, and scales, ranging from “never” (=0) to “several times per day” (=10).

2.5.5 Determinants of sugar-sweetened soft drink consumption (paper IV)

The potential determinants of SDC, accessibility, modeling, attitudes and preferences were
assessed by several questions/statements in the questionnaire. Accessibility was assessed by
three questions: 1) “How often are soft drinks to be found in your home?”, 2) “How often are
you served soft drinks for dinner?” and 3) “How often does your mother/father serve you soft
drinks besides dinner?”. Modeling was assessed by four statements: 1) “How often does your

mother/father/siblings/best friend drink soft drinks?”. All the questions on both assessibility
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and modeling had 10 response alternatives ranging from “never” (=0) to “several times per
day” (=10). Attitudes were assessed by three statements: 1) “Soft drinks are well suited at
meals”, 2) “Soft drinks are well suited as a thirst-quencher” and 3) “Soft drinks are good for
your health”. For all statements on accessebility there were 5 response alternatives ranging
from “I totally disagree” (=-2) to “I totally agree” (=2). Preference was assessed by one
question: “On a scale from 0 to 10, how tasty do you find soft drinks?”. The scales of the
potential determinants ranged from 0 to 10 for accessibility, modeling and preferences, and

from -2 to 2 for attitudes.

2.5.6 Socio demographics

The pupils reported their own gender. As indicators of SES, the parents educational level was
assessed individually by the parent recording their own level of educational in the parent
questionnaire (paper II and III). This variable was dihotomized into lower education (no
university or college) or higher education (unviersity or college). In the 2005 follow-up the
pupils were asked to indicate their plans for further education after graduation from secondary

LRI

school (paper I and IV). The response categories were: “university or college”, “technical or

vocational education”, “no further education” and “others”. This variable was dichotomized

into university/college or not.

An overview of the statements and questions used to assess all the variables described above

(2.5.1-2.5.6) are given in appendix 1.
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2.6 Statistical analyses

In paper I-IV several different statistical analyses were applied in order to explore the study

aims.

The descriptive data presented were obtained by using general descriptive statistics (paper 11

and IV), t-test (paper II), chi-square (paper II) and one-way ANOVA’s (paper III).

For the main analysis conducted in paper I logistic regression models were used to estimate
OR’s of the pupils consumption of a selection of different foods, and the proportional school

variation in these intakes (paper I)

In paper 11, Il and IV linear regression models were used to explore the effect of the school
fruit programs from 2001 to 2008 (paper II), the potential mediators and moderators of SDC
(paper IV) and FV intake (paper III). The mediation analyses also included estimating the
mediated effect by using the product-of-coefficient method (paper III and IV) and Sobel’s test

for calculating the significance of the mediated effect (paper III).

All analyses were adjusted for school as a random effect.

The statistical programs MLwiN and SPSS were used.

More detailed descriptions of the statistical analyses are given in the papers (I-IV).
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3. RESULTS
3.1 Paper I: Healthy and unhealthy eating at lower secondary school in Norway

The aims of this paper were to assess the adolescents’ eating/drinking behaviors of a selection
of healthy (fruit, vegetables and water) and unhealthy (instant noodles, sweet bakery,
candy/chips, soft drinks) food items at school, to assess gender and socioeconomic variations
in these eating behaviors and to assess variations in these consumption patterns between the

schools.

The proportion of pupils reporting to eat FV at school at least once a week was low (40%)
while the percentages of pupils consuming unhealthy foods such as snacks (33%), sweet
bakery (36%) and regular soft drinks (24%) at school at least once a week were relatively

high.

Girls and pupils with plans of higher future education reported consumption of healthier foods
more often and unhealthy foods less often at school compared to boys and pupils without
plans of higher education. The OR’s (95% CI) for boys compared to girls for consumption at
school was 0.29 (0.23-0.36) for FV and 5.47 (4.14-7.23) for regular soft drinks. The same
numbers for adolescents with plans of higher education compared to adolescents without

plans of higher education were 1.65 (1.33-2.05) and 0.43 (0.29-0.64), respectively.

There were large differences in consumption of the selected foods between the schools. E.g.
the proportion of pupils consuming candy/chips at school once a week or more ranged from
9% to 93% and for soft drinks the proportions ranged from 6% to 67%. The variance of
consumption of the selected food items at school that was attributed to the school level ranged

from explaining 3.4% (diet soft drinks) to 30.7% (instant noodles) of the variation.

At school level, consumption of candy/chips, sweet bakery and both regular- and diet soft

drinks were all significantly correlated to each other, i.e. at schools where there was a high
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proportion of pupils drinking soft drinks there was also a high proportion of pupils eating

candy and sweet bakery (Spearman’s r 0.37-0.76, all p-values less than 0.05).

3.2 Paper II: Effect of the nationwide free school fruit scheme in Norway

The main objective of this study was to evaluate the effect of the nation-wide implementation
of the free school fruit program on adolescents’ FV intake, comparing Cohort I (2001) with
Cohort II (2008). In addition, the effect of the efforts was assessed in relation to gender and

SES.

The FV intake at school in general increased from 0.36 portions/school day in 2001 to 0.71
portions/school day in 2008. There was also an increase in all day FV consumption (from 2.45
to 3.07 portions/day), and the proportion of pupils reporting to eat FV at school four or five

days a week (from 29% to 59%).

The increase in FV intake was largest within the schools that had been included in the
national free school fruit program (0.49 portions per school day), followed by the schools
participating in the subscription program (0.29 portions per school day) and the smallest
increase was observed within the schools which did not take part in any of the governmental

efforts to increase FV intake at school (0.18 portions per school day).

The effects appear to be due to an increase in fruit intake only. There were no significant

differences in the change in vegetable intake between the groups from 2001 and 2008.

No significant third-order interactions (time*group*gender or time*group*parental education
level) were found, indicating that the effect of the school fruit programs was not different for
girls versus boys or for those pupils with parents of higher education level versus those of

parents with lower education level. E.g. the change in percentage points from 2001 to 2008 in

the proportion of pupils in schools included in the national free fruit scheme eating FV at
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school 4 or 5 days per week were 61 for boys and 50 for girls. The same figures for pupils of
parents with lower education level compared to pupils of parents with higher educational level

were 52 and 60, respectively.

3.3 Paper III: Changes in 10-12 year old’s fruit and vegetable intake in Norway from
2001 to 2008 in relation to gender and socioeconomic status — a comparison of two cross-

sectional groups

The main objectives of this study were to 1) compare FV intake among Norwegian 6" and 7™
graders in 2001 and 2008, to 2) explore potential mediated effects of accessibility and
preferences on changes in FV intake over time, to 3) explore whether these changes in FV
intake was moderated by gender and/or SES and 4) whether a moderated effect in the FV

intake was mediated by accessibility and preferences of FV.

A decrease in FV intake (from 14.2 times/week to 13.9 times/week, p=0.06) and an increase
in the mean scores of both accessibility and preferences were observed from 2001 to 2008.
The decrease in FV intake was suppressed by accessibility and preferences, i.e. the decrease
in FV intake would have been larger if the pupils’ perceived accessibility and preferences for

FV over time had not increased.

A significant interaction was found between time and parental education level indicating that
the changes FV intake over time were moderated by parental education level. Subgroup
analysis showed an increase in the SES disparities where the pupils of parents with lower
education level had a decline in FV intake (from 13.9 times/week in 2001 to 12.6 times/week
in 2008) whereas the pupils of parents with higher educational level had a slight increase in
FV intake (from 14.8 times/week in 2001 to 15.0 times/week in 2008). No significant

interaction was found between time and gender.
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The increased SES disparity in FV intake was partly mediated by increasing SES disparities
in accessibility and preferences, where the high SES group had a steeper increase in
accessibility and preferences over time compared to the low SES group. Again, the increase in

accessibility and preferences suppressed the decrease in FV intake.

3.4 Paper IV: Predictors and mediators of differences in soft drink consumption
according to gender and plans of further education among Norwegian secondary

schoolchildren

The aims of this study were to explore whether accessibility, modeling, attitudes and
preferences can explain the differences in SDC according to gender and the pupils plans of
further education and to explore whether the associations of accessibility, modeling, attitudes
and preferences with SDC differ according to gender and level of anticipated further

education.

The overall association between gender and SDC confirmed that girls had 1.6 times per week
(95% CI=-1.30- -0.08) lower consumption frequency than boys. The strongest single
mediators for gender differences in SDC were attitudes (explaining 57%) and preferences
(explaining 51%). Combined, the mediators explained 63% of the gender variation in SDC.
The overall association between future education plans and SDC showed that pupils planning
to enroll in higher education reported a 0.69 times per week (95% CI= -0.93- -0.45) lower
frequency of consumption compared to adolescents without higher education plans. The
strongest single mediators for differences in future education plans were accessibility
(explaining 69%) and modeling (explaining 44%). Together, the mediators explained 80% of

the variation in SDC according to future education plans.
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Significant interactions between gender and accessibility, gender and modeling, and gender
and attitudes were observed. Stratification by gender showed that the association between
attitudes and SDC was stronger among girls. The associations of accessibility and modeling
with SDC were stronger for boys. Significant interactions between future education plans and
modeling, future education plans and attitudes and future education plans and preferences
were observed. Stratification by educational plans showed that the association between
modeling and SDC was stronger among pupils with plans of future higher education. The
associations of attitudes and preferences with SDC were stronger among pupils without plans

of higher education.

However, all moderating effects were small indicating that interventions on reducing SDC in
this age group can target the same mediators for both boys and girls and pupils with different

levels of future educational plans.
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4. DISCUSSION
4.1 Discussion of the results

The overall aim of this thesis was to study gender and socioeconomic disparities in eating

behaviors and in determinants of eating behaviors among Norwegian pupils.

Cross sectional disparities in eating behaviors (paper I and IV)

Our results show that there are large gender differences in eating behaviors. According to the
Norwegian national recommendations on dietary intake the girls in our study samples had
more healthy eating behaviors compared to the boys (paper I and IV). The girls consumed
healthy food items such as FV more often than boys (paper I), whereas the boys consumed
unhealthy food items such as soft drinks more often than girls (paper I and IV). These results
confirm what has been found in other studies regarding gender differences in eating
behaviors. Within the FVMM project these gender differences has previously been found both
in daily SDC (10) and FV intake (37), and in the pupils intake of healthy and unhealthy foods
at school (paper I). Another Norwegian study among 8817 Norwegian adolescents aged 13-
19 years also found that the girls had a higher FV intake and lower SDC compared to the boys
(28).These trends were also confirmed in a European study including school-aged children
from 28 countries (45). A review of FV intake among children and adolescents by Rasmussen
et.al reported that in 27 out of 49 studies on gender differences in FV intake, girls had a
higher or more frequent FV intake compared to boys. The review further reported that these
gender differences in FV intake seemed more profound in European countries than in the US

7).

Socioeconomic differences in eating behaviors were also observed in our studies. Pupils of

parents with lower educational level had less healthy eating behaviors (i.e. higher or more
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frequent SDC and lower or less frequent FV intake) compared to pupils of parents with higher
educational level according to the national dietary guidelines. The same trends were observed
when using the pupils’ plans of further education after secondary school as an indicator of
socioeconomic position (paper IV). The socioeconomic differences in SDC showed that
pupils with plans of higher future education consumed soft drinks less often than pupils
without higher education plans. These findings on SES disparities are consistent with previous
findings from the FVMM study regarding both daily SDC (10), FV intake (46) and
consumption of healthy and unhealthy foods at school (paper I), confirming what has been
reported in other literature. The review by Rasmussen et.al (27) on FV intake among children
and adolescents also reported that their FV intake was all over, regardless of type of indicator
for SES assessed, strongly associated with SES. All studies included in the review which used
parental education level as an indicator for SES showed that children and adolescents of
parents with higher education had a higher or more frequent FV intake compared to children

and adolescents of parents with lower education (27).

Our results showed that these gender and socioeconomic differences in eating behaviors were
also evident among the children at school. Paper I showed that girls and pupils planning
higher education had a higher consumption of more healthy food items and lower
consumption of unhealthy food items at school compared to boys and pupils not planning

higher education (paper I).

Changes in gender and SES disparities over time (paper I1I)

We found that there had been a significant increase from 2001 to 2008 in the SES disparity in
FV intake. The results showed that the low SES pupils had a steeper decline in FV intake
from 2001 to 2008 compared to the high SES pupils. The gender disparity in FV intake

however, did not significantly change for the same period (paper III). An indication of the
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same trend in SES was seen in our second paper among pupils attending schools which did
not offer any school fruit program. We found that the percentage change in pupils consuming
FV 4 or 5 days per week at school from 2001 to 2008 was unchanged (0%) among the low
SES pupils whereas pupils in the high SES group had an increase in their FV intake by 12%
point during the same period (paper II). However, these differences were not tested
statistically. To our knowledge there are few studies which have explored the gender or SES
disparities in eating behaviors within the same age group over time. An unpublished study
among Dutch children by Fischer et al showed that girls of lower educated mothers had a
lower fruit intake in 2009 compared to 2003 (unpublished work by Fischer C, Brug J, Tak N
and Te Velde S). There are however studies which have found that the eating behaviors tend
to become less healthy (16) and that the FV intake tend to decrease as the adolescents get
older (46). It is difficult to state whether this is due to aging or to a trend in the society. Our
findings indicate that there seem to be a trend in society where children and adolescents of

lower SES consume less FV with time (in the period from 2001 to 2008).

Gender and SES effects of the intervention (paper 1)

In contrast to our findings in paper III we found that the school fruit programs evaluated in
paper II did not show any significant interaction between time*group*parental education level
and the effect of the school fruit programs were not significantly different for pupils of
parents with lower educational level compared to pupils of parents with higher educational
level. A potential reason why the effect of the school fruit programs were not seen in the
development of SES disparity in this paper might be that only a few school received the free
school fruit, diluting the effect. However, it might also be an issue of statistical power, lacking
the effect of finding a significant third order interaction. In paper II there was a not significant
interaction between time*group*gender indicating that the efforts of the government was not
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different for boys and girls. Over time, from 2001 to 2008 we found that the gender disparity
in FV intake was stable (paper III). A recent review by Yildirim et.al included 46 studies on
testing gender as a potential moderator in school based energy balance behavior interventions.
They found that girls in general responded better to interventions compared to boys except for
in interventions targeting reducing sedentary behavior and sugar intake. This was not the case
for the school fruit interventions evaluated in paper II. The review showed that girls especially
responded well to interventions on reducing fat intake. However, SES was not a significant

moderator of many of the intervention outcomes in this review (47).

Gender and SES differences in determinants/mediators (paper Il and IV)

The gender and SES differences were also observed regarding the determinants of SDC and
FV intake such as perceived accessibility at home, attitudes, modeling and preferences. We
found that boys and low SES pupils had higher scores compared to girls and high SES pupils
on all the potential mediators assessed in relation to SDC (paper IV). Our results also showed
that the high SES pupils had a steeper increase in perceived accessibility at home and
preferences of FV from 2001 to 2008 compared to the low SES pupils (paper III). The gender
and SES differences observed in the determinants indicate that they may also be mediators of
the behavior, i.e. that they explain the observed gender and SES differences in eating
behaviors. The third paper showed that the increased SES disparity from 2001 to 2008 in FV
intake was indeed partly mediated (suppressed) by an increase in SES disparities in
accessibility and preferences (paper III). In the fourth paper the results showed that the
differences in SDC was strongly associated gender differences in attitudes and preferences

and SES differences in accessibility and modeling (paper IV).

Gender and SES differences in determinants of FV intake among pupils have previously been

explored in the FVMM study showing that the gender differences in preferences of FV
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appeared to be the main reason why boys eat less FV —i.e. girls like FV more than boys. This
study also reported that differences in perceived accessibility of FV at home also explained
some of the gender differences (37). Another FVMM study on SES differences in FV intake
showed that from perceived accessibility at home, modeling, intention, preferences, self-
efficacy and knowledge, accessibility appeared to be the strongest mediator of the differences
in FV intake between the high and low SES groups. L.e. the pupils of parents with higher

education level consumed more FV because they had more access to FV at home (46).

4.2 Methodological considerations
4.2.1 Design of the study

Initially, the FVMM project was designed as an intervention study. Out of 38 schools in 2001
9 schools were included in the intervention where the pupils received one piece of free school
fruit per school day for one school year. In addition, 9 schools participated in a FV
subscription program (48). Also, 6™ graders in 18 schools received an FV educational
program (49). At the follow-up in 2005 also ‘new’ pupils who had not participated in the
baseline study of 2001 were included. The inclusion criteria for the ‘new’ pupils was that if
the old FVMM pupils constituted more than 30% of the 9™ and 10™ grade at the secondary
schools, then all 9™ and 10™ graders at these schools were invited to participate. This made
the design of the study rather complicated. In paper I and IV we used data from the third
follow-up in 2005, and we used the full study sample (i.e. both control, intervention and ‘new’
pupils) in order to achieve the greatest statistical power. Theoretically, the effect of the
intervention may have influenced the results of these two papers. However, the analyses were
also run on the control pupils only, and no substantial differences were observed when

comparing these results.
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Paper I and IV are based on cross sectional data from the third follow-up survey in 2005.
Cross-sectional studies can only consider associations but not state any directional or causal
paths. In order to explore directional and causal paths longitudinal studies are needed. The
fourth follow-up survey of cohort I was conducted during the fall of 2009. Due to the
participants being out of school, and thereby hard to reach as a group, the survey was done by
sending the participants the questionnaire by ordinary mail to be completed at home. The
response rate of this follow-up was low, only 16%. This caused us to leave out data from this

follow-up in our analysis and alter some of the original plans of doing longitudinal analysis.

4.2.2 Questionnaire/instrument

A variety of dietary assessment methods to estimate the average daily intake among
individuals have been developed (50). The most appropriate method to be used depends on
the purpose of the study, information needed and the study sample. In larger studies most of
the dietary assessment methods used are self-reported due to limited resources available.
Among the most widely used self-reported methods are dietary records, FFQ’s and 24-h
recalls. In the dietary records (also called a food diary) the type and amount of the foods
consumed are registered by the participants on a daily basis. The FFQ’s are asking the
participants about their average intake of selected foods over a specific time period (i.e. 3
months back in time) and have fixed response categories. The 24-hour recalls ask about what
type and amount of food the participant has eaten the day before. However, when using these
assessment methods among children the methods also needs to be carefully tailored the

specific age group studied.
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A previous study in the FVMM project tested the reliability and validity of the FFQ and the
24-hour recall developed in the project to a 7-day food diary (reference method) among 6™
graders (51). The reliability of both the FFQ’s and the 24-hour recall were found to be good,
indicating that the children reported consistent intake registered with 14-days apart. The
results on validity showed that the FV intake was somehow overestimated by the FFQ’s and
24-hour recall compared to the results from the 7-day diary, but the validity was still
comparable to similar studies (47). The 7-day diary used as the referent method did however
show that the children’s FV intake decreased over time (i.e. highest FV intake on the first day
and lowered by almost 50% by the 7™ day of recording). Whether this was due to
overestimation of their FV intake on the first day of reporting or due to the children getting
tired and less accurate in reporting by time is not studied further. However, this should
therefore be kept in mind when interpreting the result on the validity of the FFQ’s and 24-
hour recall. The results from the FFQ’s and 24-hour recall are further discussed below in

relation to the results of this thesis.

Two different methods were used to estimate FV intake — the FFQ and the 24-hour recall. The
purpose of the FFQ’s was to rank the pupils according to their FV intake whereas the purpose
of the 24-hour recall was to measure the effect of the intervention. The use of FFQ’s among
children has been discussed previously regarding how well this method is to assess dietary
intake among children (51). A review by McPherson et al concluded that generally the
correlations between validation standards and dietary method were higher for dietary recall
and records compared to FFQ’s indicating that it might be easier for children to remember
what they ate yesterday (as in a 24-hour recall) and/or to keep food diaries rather than to
estimate their intake of a specific food item over a period of time in the past (52). However, in
our study it was not possible to collect the dietary data we needed by repeated 24-hour recalls

or by food diaries due to the large sample size and restricted time and recourses. As

42



mentioned earlier, the children completed the questionnaires in the classroom where a project

worker was always present and offered to help the children if they needed.

The FFQ’s on food items consumed at school have not been validated or tested for reliability.
However, our FFQ’s on food items consumed at school are similar to the FFQ’s on daily FV
intake among 6™ graders studied by Andersen et al. which showed acceptable results on
validity and reliability (51). The variables on perceived accessibility and preferences of FV
have been analyzed for reliability and test-retest correlations of 0.66 for accessibility and 0.74
for preferences (53). The validity of the questions on SDC has not been tested. However,
based on data from a test-retest study among 6 graders testing the reliability FFQ’s (51) a
previous study from the FVMM project reported that 80% of the children were classified into
the same category of SDC when assessed twice, with 14 days between the two assessments

(10). The potential mediators of SDC were not tested for validity or reliability.

In paper I and IV we used the pupils’ plans on future education as an indicator of SES. The
main reason for choosing this variable instead of the parents educational level, which may be
the most widely used indicator for SES in similar studies, is that it allowed us to include a
larger number of pupils in the study sample. Data from this study sample was collected at the
third follow-up in 2005. At this follow-up “new” pupils (i.e. pupils at the same secondary
schools, but from other elementary schools) who did not complete the baseline questionnaire
in 2001 were also included (see 2.4). For these ‘new’ pupils we did not have data on parental
education level as this variable was obtained only from the baseline parental questionnaire in
2001. At the follow-up in 2005 the pupils were 9" and 10™ grades and the mean age was 15.5
years. The use of future educational plans as an indicator of SES has previously been shown

to be stable among this age group and track well into adulthood (29).
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4.3 Conclusions

The results of these studies confirm the previously reported gender and SES differences in
eating behaviors among children and adolescents - i.e. girls and pupils of higher SES have
more healthy eating behaviors. All though the FV intake among 6™ and 7™ graders increased
from 2001 to 2008 among pupils participating in the national school fruit programs, and no
difference in the effect was observed in relation to gender or SES, little change in the FV
intake was indicated for low SES pupils not participating in the program. The results also
showed that there had been an increase in the social disparity in FV intake from 2001 to 2008
and that this increase in disparity appears to be partly explained by an increased disparity in
perceived accessibility at home and preferences of FV among the pupils. The gender and
social disparities in SDC among 9™ and 10" graders were partly explained by accessibility,
modeling, attitudes and preferences. However, lack of substantial moderating effect by gender
and SES on these mediators indicates that future interventions targeting these mediators of
SDC in order to reduce consumption in this age group do not justify the need of a different
approach in the interventions in relation to gender and SES — i.e. not separate interventions for

boys and girls or for pupils of high and low SES.

The results of these studies imply that there is still a need for further studies and interventions
to understand and improve the children and adolescents eating behaviors, and especially to
understand and improve the eating behaviors of boys and low SES pupils. Intervention studies
in order to increase accessibility and preferences of FV and decrease accessibility and

preferences of SDC are needed.
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In Norway, children and adolescents consume only about half of the national five-a-day recommendation. There are also rather large social
inequalities in health, and in eating behaviours. In order to increase fruit and vegetable (FV) intake, a subscription programme was initiated in
1996 and made nationwide in 2003, and a free programme (without parental payment) has been implemented nationwide from 2007. The objective
of the present study is to evaluate the effect of these efforts. Pupils in the sixth and seventh grades (age 10—12 years) at twenty-seven schools
responded to a questionnaire in 2001 (n 1488, 85 %) and in 2008 (n 1339, 78 %). FV intake was measured by a 24-h recall. In 2001, none of
the schools had any organised school fruit programme. In 2008, five schools participated in the free school fruit programme, ten schools partici-
pated in the subscription programme and twelve schools did not participate in any official programme. The increases in fruit intake at school were
0-49, 0-29 and 0-18 portions/school day, respectively, for the Free Fruit 08, Subscription 08 and No Programme 08 schools (time X group
P<0-001), and 0-74, 0-39 and 0-16 portions/d for fruit intake all day (time X group P=0-04). No group effect was observed for vegetable
intake. There has been an increase in pupils’ fruit intake from 2001 to 2008 in Norway, and the school fruit programmes seem to have been

effective. A great challenge remains in increasing vegetable intake.

School fruit: Intervention: Fruits and vegetables: Adolescents

A diet high in fruits and vegetables (FV) is inversely related to
several chronic diseases“), and an increased intake would
improve global public health®. In Norway, children and ado-
lescents consume only about half of the national five-a-day
recommendation®. As food preferences and habits established
in childhood to a large extent tend to be maintained into
adulthood(4'5), and in order to achieve maximum preventive
potential, it is important to get children to eat more FV.

The national Norwegian authorities have made considerable
efforts to increase school children’s FV intake at school over
the last few years. A subscription programme for grades 1-10
was initiated in 1996, and was made nationwide in 2003 in
collaboration with the Norwegian Marketing Board for
Fruits and Vegetables. In this programme, the schools initially
choose to participate or not, and then the pupils at the partici-
pating schools can decide to subscribe or not. The cost for the
parents is currently Norwegian Krone 2-50 per school day
(approximately €0-30). The pupils who subscribe receive a
piece of fruit or a carrot each school day, usually
in connection with their lunch meal. The programme is subsi-
dised by the Norwegian Government with Norwegian Krone
1-00 per pupil per school day.

The subscription programme and a free pilot version of the
same programme (without parental payment) were evaluated
in the research project Fruits and Vegetables Make the
Marks. In a school-randomised trial including thirty-eight
schools, a cohort of 1950 pupils (initially in the sixth and
seventh grades) was followed from school year 2001/02 to

school year 2004/05 (cohort I, Table 1). The results reported
were that both programmes increased FV intake, but that the
free programme was much more effective than the subscrip-
tion programme (effect sizes were 0-9 and 0-2 portions/d on
FV intake at school, respectively, compared with control
schools)@, and that 1 year of free school fruit also had a
positive long-term effect on adolescents’ FV intake both at
17 and 3 years® after the end of the free fruit intervention
(effect sizes on FV intake all day were about 0-5 and 0-4
portions/d, respectively, compared with control schools).
The subscription programme tended to increase social dis-
parities®®, while the free fruit pilot programme was effective
in increasing FV intake among all groups including boys and
children of parents without higher education®~?.

Only a few similar interventions, providing free or subsi-
dised FV at school, have been evaluated, and their results
have been published internationally. Two recent review
studies have reported that such interventions in general tend
to be effective in increasing pupils’ FV intake'®'".

Despite the Norwegian welfare state and the large Norwe-
gian gross domestic product per capita, there are large social
inequalities in health in Norway'?. Social inequalities are
also seen in health-related behaviours such as eating beha-
viours, and among adolescents in Norway, rather large
sex" and socio-economic" disparities in FV intake have
been reported. For example, boys have been reported to eat
FV 119times/week, compared with 14-5times/week for
girls"®, and adolescents of parents with higher education

Abbreviation: FV, fruits and vegetables.
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Table 1. Description of the two different study designs for evaluating
different school fruit programmes in Norway (Hedmark and Telemark
counties) within the Fruits and Vegetables Make the Marks project:
(I) a longitudinal design (cohort ), evaluated by Bere et al.®~®, and
(I) two repeated cross-sectional surveys within the same schools
(cohort | v. cohort I1), which is the study sample of the present study

Cohort |
(thirty-eight
schools, n 1950)*

Cohort Il
(twenty-seven
schools, n 1339)

Baseline survey 2001 Intervention: First survey 2008
Subscription
programmet
Free fruit nationwidet
Intervention
Subscription
programmet

Free fruit pilot§
Follow-up surveys
2002, 2003, 2005®

*Of which, twenty-seven schools also participated in the 2008 survey (cohort Il).
n 1488 in these twenty-seven schools.

1 The subscription programme (grades 1-10) was initiated in 1996 and made
nationwide in 2003. In Hedmark and Telemark counties, this programme was
initiated in 2001.

§A free fruit programme was implemented nationwide in all secondary elementary
schools (grades 8—10) and all combined schools (grades 1—10) in Norway from
autumn 2007.

1A free school fruit pilot programme was implemented within nine elementary
schools (grades 1-7) during the school year 2001/02.

have been reported to eat more FV than adolescents of
parents without higher education. This disparity is increasing
with age, 14-0 v. 12-8 times/week at age 12-5 years and 15-1
v. 127 times/week at age 15-5 years'¥). There is a governmen-
tal desire to reduce these inequalities, and a free school fruit
programme has been suggested as an effective means of
achieving this goal since all adolescents attend school ™.

From autumn 2007, an official free school fruit programme
(without parental payment) was implemented in all secondary
elementary schools (grades 8—10) and all combined schools
(grades 1-10) in Norway. Indeed, it is now legally established
that all pupils in secondary schools are entitled to a free piece
of fruit or vegetable every school day"®. The subscription pro-
gramme, with parental payment, still runs in primary/elementary
schools (grades 1-7). A new repeated cross-sectional survey
was conducted within the Fruits and Vegetables Make the
Marks project at the same schools in 2008 (cohort II, Table 1),
making it possible to evaluate the effect of the nation-
wide implementation of the free school fruit programme.

The main objective of the present study is to evaluate the
effect of the nationwide implementation of the free school fruit
programme on adolescents’ FV intake by comparing cohort I
(2001) with cohort IT (2008). In addition, the effect of the efforts
will be assessed in relation to sex and socio-economic status.

Experimental methods
Design and study sample

In 2001, forty-eight schools from Hedmark and Telemark
counties (twenty-four schools in each county) were randomly
selected and invited to participate in the research project Fruits
and Vegetables Make the Marks, and nineteen schools
from each county agreed to participate. All sixth and seventh

graders (age 10—12 years) in these thirty-eight schools were
invited to take part in a questionnaire survey (which was the
baseline survey for cohort I, see Table l)(6'7'17). These
thirty-eight schools were contacted again in 2008, and were
invited to participate once more in a similar survey. At that
time, twenty-seven schools agreed to participate, and all
sixth and seventh graders in these twenty-seven schools
were invited to take part in the survey (cohort II, see Table 1).
Pupils at these twenty-seven schools, from both 2001 and
2008, constitute the study sample of the present study. The
present study was conducted according to the guidelines laid
down in the Declaration of Helsinki, and all procedures
involving human subjects were approved by the Norwegian
Social Science Data Services. Written informed consent was
obtained from all subjects.

Initially, Hedmark and Telemark counties were chosen
because the subscription programme was about to start in
these two counties in the school year 2001/02. A baseline
questionnaire survey was conducted in September 2001
(before the programme started). The 2008 survey was also
conducted in September. In September 2001, none of the
schools had any organised school fruit programme at the
survey time. In September 2008, five schools participated in
the free school fruit programme (schools with grades 1-10)
(known as Free Fruit 08), while ten schools participated in
the subscription programme (known as Subscription 08)
and twelve schools did not participate in any official school
fruit programme (known as No Programme 08). The free
fruit programme was implemented from autumn 2007
in the five schools. We do not have data from the ten
schools that participated in the subscription programme
about when they entered the programme (between autumn
2001 and autumn 2008).

The questionnaire survey was completed by the pupils in
the classroom in the presence of a trained project worker.
One school lesson (45 min) was used to complete the question-
naire. A total of 1488 pupils (out of 1727 eligible; 86 %) in
2001 and 1339 pupils (out of 1712 eligible; 78 %) in 2008
completed the questionnaire and brought home a parent
questionnaire to be completed by one of their parents. In the
case of 1230 and 996 pupils, respectively, one of their parents
completed the parent questionnaire. Descriptions of the
samples in 2001 and 2008 are presented in Table 2.

Instrument

A written 24-h FV recall was used to assess pupils’ FV intake.
The 24-h recall was read aloud to the pupils by a project
worker. FV intake of the previous day was recorded for
school days (i.e. the survey was conducted on weekdays,
Tuesday to Friday). The 24-h recall separated the day into
five time periods (before school, at school, after school, at
dinner and after dinner). The pupils recalled the types of FV
they ate at the different time periods in household measures
(e.g. one apple and twelve grapes) or in portions (e.g. one
portion of mixed green salad). The household measures were
coded into portions/d, and one portion was set at about 80 g
(ranging from 65g (one carrot) to 105g (one apple/one
orange)). The conversions from household measures to por-
tions were based on household measures and food weights
published by the Norwegian National Association for
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Table 2. Description of the participants and the main variables at the
2001 and 2008 surveys

2001 2008 P*
Number of schools 27 27
Eligible pupils 1727 1712
Pupil data
Participating pupils 1488 1339
Participation rate of pupils (%) 86 78
Sex of pupils (% girls) 50 52 0-21
Age of pupils (% seventh graders) 47 49 0-50
FV intake all day (portions/d) 245 3-:07 <0-001
FV intake at school (portions/d) 0-36 071 <0-001
Eating FV 4-5d/week at school (%) 29 59 <0-001
Parent data
Participating parents 1230 996
Participation rate of parents (%) 83 74
Sex of parents (% women) 85 78 <0-001
Age of parents (mean, years) 39.9 411 <0-001
Edu of parents (% with higher edu) 42 54 <0-001

FV, fruits and vegetables; edu, education.
* P values are based on t tests for continuous variables and on 2 for dichotomous
variables.

Nutrition and Health. Juices and potatoes were not included in
the FV calculations. Fruits, vegetables and FV intake at school
(portions/d), and fruits, vegetables and FV intake all day
(portions/d) were calculated. The 24-h recall has been
presented previously'®, and validity and reliability have
been reported for FV intake among sixth graders'®.

In addition, a frequency question was included, asking:
How often do you eat fruits and/or vegetables at school?
Response alternatives were every school day, 4, 3, 2, 1d/
week, less than once a week and never. The FFQ question
was dichotomised into a new variable, eating FV at school 4
or 5d/week v. less. Eating FV at school 4 or 5d/week was
interpreted as consuming FV at school on most school days.
Based on data from a previous test—retest study involving
114 children from the sixth grade"®, 93 % of the children
were classified into the same category in the dichotomised
variable (4 or 5d/week v. less) on two assessments, 14d
apart (data not previously published).

The pupils reported their own sex. As an indicator of socio-
economic status, parents recorded their own level of education
(lower: having no college or university education/higher:
having attended college or university).

Statistical analyses

In the study sample, some pupils (fifty-eight in 2001 and
thirty-seven in 2008) did not attend school the day before
the survey day. Therefore, they were excluded from the ana-
lyses of intake at school, but they were included in all other
analyses presented.

Describing the sample, differences between the 2001 and
2008 participants were analysed using ¢ test, for continuous
variables and x> statistics for the categorical variables
(Table 2). The main analyses conducted were multilevel
mixed models with fruits, vegetables and FV at school and
all day as separate outcome variables. All models included
school as a random effect, and time (2001 v. 2008), group,
sex and parental education level as fixed effects. A significant
timeX group interaction (P=0-005), indicating different

changes in FV intake over time for the different groups, was
the test for the effect of the governmental efforts. In order
to assess potential differences in the effect of the school
fruit programmes for different groups (based on sex and
parental education level), the third-order interactions time X
groupX sex and time X group X parental education level
were examined. An examination of the residuals did not
reveal unacceptable departures from normality.

To conduct an attrition analysis, pupils at the twenty-seven
schools in the study sample were compared with pupils at the
eleven schools participated in 2001, but not in 2008, regarding
sex, parental education level and FV intake at school and all
day. For the analysis, ¢ test were used for continuous variables
and x? statistics for the categorical variables. No significant
differences between the study sample and pupils at schools
that did not participate in 2008 were observed.

All analyses were conducted using SPSS 16 (SPSS Inc.,
Chicago, IL, USA).

Results

Unadjusted FV intake at school for the sixth and seventh-grade
pupils at the twenty-seven schools increased from 0-36 to
0-71 portions/school day from 2001 to 2008 (Table 2). FV
intake all day increased from 2-45 to 3-07 portions/d over the
same period, and the proportion of pupils who reported
eating FV at school 4 or 5d/week increased from 29 to 59 %.

The increase in FV intake, both at school and all day, was
largest within the schools that had been included since 2007 in
the national free school fruit programme (Free Fruit 08), and
was smallest within the schools that did not take part in any
of the governmental efforts to increase FV intake at school
(Table 3). The time X group interaction was significant for
FV intake at school (P=0-02), but was not significant for
FV intake all day (P=0-20).

All effects appear to be due to an increase in fruit intake
only. The time X group interactions for both fruit intake at
school and fruit intake all day were significant, P<0-001 and
P=0-04, respectively. The increases in fruit intake at school
were 0-49, 0-29 and 0-18 portions/school day, respectively,
for the Free Fruit 08, Subscription 08 and No Programme
08 schools, and the increases in fruit intake all day were
0-74, 0-39 and 0-16 portions/d, respectively (Table 3).

There were no significant differences in the change in
vegetable intake between the groups from 2001 to 2008,
P=0-31 and 0-86, respectively, for vegetables at school and
vegetables all day.

No significant third-order interactions (time X group X sex
or time X group X parental education level) were observed
for any of the outcome variables, indicating that the effect
of the governmental efforts was not significantly different
for boys and girls or low and high parental education. To
illustrate this, the proportion of pupils who reported eating
FV at school 4-5d/week in 2001 and 2008, stratified on
group (school fruit programmes in 2008) and sex/parental
education level, is presented in Table 4.

Discussion

The results show an increase in pupils’ intake of FV at school
in Norway from 2001 to 2008. Measured by a 24-h recall, the
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Table 3. Change in fruits and vegetables (FV) intake (portions/d) from 2001 to 2008 in relation to the
different school fruit programmes

(Mean values and 95 % confidence intervals)

2001 2008
Change 2001-08
Mean/d 95% CI Mean/d 95% Cl
At school
FV (portions/d)
Free Fruit 08 0-34 0-17, 0-51 0-85 0-68, 1-01 0-51
Subscription 08 0-29 0-18, 0-40 0-68 0-57, 0-79 0-39
No Programme 08 0-46 0-35, 0-56 0.72 0-60, 0-83 0-26
Fruit (portions/d)
Free Fruit 08 0-22 0-10, 0-33 0-71 0-59, 0-82 0-49
Subscription 08 0-18 0-11, 0-26 0-47 0-39, 0-55 0-29
No Programme 08 0-31 0-23, 0-38 0-49 0-41, 0-57 0-18
Vegetables (portions/d)
Free Fruit 08 0-13 0-02, 0-23 0-14 0-03, 0-25 0-02
Subscription 08 0-11 0-04,0-18 0-21 0-14, 0-29 0-10
No Programme 08 0-15 0-08, 0-22 0-23 0-15, 0-30 0-08
All day
FV (portions/d)
Free Fruit 08 231 1.78, 2.85 318 265, 3-71 0-87
Subscription 08 2:25 1-90, 2-60 2-86 2.50, 3-22 0-61
No Programme 08 2.82 249, 3-16 315 2.78, 3-51 0-32
Fruit (portions/d)
Free Fruit 08 1-31 0-96, 1-66 2.05 170, 2-40 0-74
Subscription 08 1-43 1-20, 1-67 1.83 159, 2.07 0-39
No Programme 08 1.77 1.55, 1-99 1.93 1-68, 218 0-16
Vegetables (portions/d)
Free Fruit 08 1.00 072, 1-29 114 0-86, 1-42 0-13
Subscription 08 0-82 0-63, 1-00 1.03 0-85, 1-22 0-22
No Programme 08 1.05 0-88, 1-23 1.22 1.02, 1-41 0-16

Free Fruit 08, free school fruit programme; Subscription 08, subscription programme; No Programme 08, schools not
participating in any official school fruit programme.

FV intake at school had doubled in these twenty-seven random The effect is clearly largest in the schools that were enrolled
schools from 0-36 portions/school day in 2001 to 0-71 in the free fruit programme from 2007 (all combined schools
portions/school day in 2008. The proportion of pupils reported with grades from 1 to 10). Also, there appears to be a greater
eating FV at school 4 or 5d/week had also doubled over the increase in FV intake in the schools that participated in the
same period, from 29 to 59 %. subscription programme in 2008 than in the schools that did

Table 4. Proportion of pupils reporting to be eating fruits and vegetables at school 4 or 5d/week
stratified on group (school fruit programmes in 2008) and sex/parental education level

(Percentages and 95 % confidence intervals)

2001 2008

Change 2001-08
Percentage 95% CI Percentage 95% CI Percentage points

Free Fruit 08

Boys 20 7,33 81 68, 94 61
Girls 38 24, 51 88 75, 100 50
Low parental edu 28 15, 40 79 66, 92 52
High parental edu 30 16, 44 90 77,102 60
Subscription 08
Boys 23 14, 31 57 48, 65 34
Girls 32 23, 40 68 60, 77 37
Low parental edu 25 16, 33 59 50, 68 35
High parental edu 29 21,38 66 57,74 36
No Programme 08
Boys 25 17, 34 35 25, 44 9
Girls 45 37,53 47 39, 56 3
Low parental edu 35 27,42 34 25,43 0
High parental edu 36 27, 44 48 39, 57 12

Free Fruit 08, free school fruit programme; edu, education; Subscription 08, subscription programme; No Programme
08, schools not participating in any official school fruit programme.
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not take part in any public programme. These results indicate
that the subscription programme and the free school fruit
programme have been effective.

Only a few similar non-academically initiated school FV
interventions including free or subsidised FV have been
evaluated, with the results being published in international
scientific journals. In three independent studies, the National
School Fruit Scheme in the UK, providing one piece of fruit
or vegetable to school children on each school day, initiated
and implemented by the UK Government, has been reported
to increase school children’s intake of fruits, respectively,
with about 50g/d"”, 4.7 pieces/week®” and 0-5 portions/
d®Y. In the Netherlands, the Schoolgruiten project, initiated,
developed and implemented by a public—private partnership
of the Netherlands Nutrition Centre Foundation, providing
school children with free fruit or vegetables twice a week,
has been reported to increase elementary school children’s
fruit intake with 0-15 servings/d®?. The Norwegian subscrip-
tion programme and a free pilot version have been reported to
increase FV intake at school with 0-2 and 0-9 portions/d,
respectively®. In the USA, the Fresh Fruit and Vege-
table Snack Program, administered by the United States
Department of Agriculture’s Food and Nutrition Service,
was initiated in 2002. Recently, an evaluation of this pro-
gramme has been published showing that intervention school
students, compared with control school students, were more
likely to report eating fruit and drinking 100 % fruit juice at
least two times per day (39-3 v. 27-3 %) and consuming total
fruit, juice and vegetables (22 v. 18-4 %) five or more times
per day®. Pilot projects from Denmark®® (subscription
programme initiated by the Danish Cancer Society) and
New Zealand® (free fruit pilot programme funded by the
New Zealand Ministry of Health) have also been reported to
increase fruit intake; both with an effect size of about
0-4 pieces/school day. Recently, the European Union has
also decided upon initiating a school fruit programme from
the school year 2009/10, and the European Commission is
allocating €90 million per year for the provision of FV in
European schools®®.

All effects of the school fruit programmes in Norway
appear to be on fruit intake, and there were no effects on
vegetable intake, despite the fact that both the subscription
and the free programmes are supposed to include both fruits
and vegetables (carrots). Similar results are also reported
from the British“””, Dutch®?, US® and Danish®? studies.
The FV recommendation in Norway is to eat at least two
portions of fruit and three portions of vegetables per day.
Table 3 shows that the average fruit intake in 2008 is about
2 portions/d, but that the vegetable intake is only about 1
portion/d. Increasing vegetable intake among children and
adolescents remains a great challenge. Clearly, fruits are
more practical in a school FV programme as they come in
convenient portion sizes, in their own package and, compared
with most vegetables, they need less preparation before being
eaten'®. Fruits are also more practical to eat than vegetables in
between meals. With the Norwegian tradition of having only
one hot meal per day, vegetables are mostly eaten for
dinner. The likeliness of Norwegians eating large amounts
of vegetables with other meals is low. In a recent study,
only 40 % of adolescents reported to have eaten vegetables
at dinner the day before the survey day®?”.

Due to the rather large socio-economic status and sex
disparities in health in Norway'*!¥, and similar disparities
in eating behaviours such as FV intake">' | it is of utmost
importance that the efforts to increase FV intake are also
effective among those who need it the most, e.g. boys and
children of parents without higher education. However, no
significant third-order interactions were observed in the
present study, and the group effect (effect of the school fruit
programmes) appears to be similar for both boys and girls
and for children of parents both with and without higher edu-
cation. Table 4 shows that the school fruit programmes clearly
have an effect for both boys and children of parents without
higher education. The percentage of boys and children of
parents without higher education who reported eating FV at
school 4 or 5d/week within the Free Fruit 08 schools
increased from 20 and 28 % in 2001 to 81 and 79 % in
2008, respectively.

An important issue regarding potential health effects of
school fruit schemes is whether they cause lasting effects,
i.e. an increased FV intake is sustained also after the children
stop receiving free fruit. Evaluations of the UK school fruit
scheme do report no significant effect when the pupils were
no longer eligible to receive free FV!*~2D. A pilot version
of the Norwegian free school fruit programme (1 year of
free school fruit) has, however, on the contrary reported
that an increased FV intake is sustained 3 years after the
end of the intervention®. A Norwegian cost—benefit analysis
reported that an increase of 2:5g/d is needed in order for
the Norwegian School Fruit Programme to be cost effective,
if offered for free for all 10 years of elementary and secondary
school®®. However, an assumption is that the increased
FV intake has to be sustained throughout life.

A limitation of the study is the non-randomisation of the
different groups. The Free Fruit 08 groups constitute all
combined schools (with grades 1-10), and the subscription
schools are self-selected. The pupils at the different schools
may be different, and as can be seen from Tables 3 and 4,
there are differences in FV intake at school between the Free
Fruit 08, Subscription 08 and No Programme 08 schools in
2001, before the school fruit programmes were initiated.
However, the trends and results reported in the present study
are clear, and a potential group effect is expected to be
small. A second limitation of the study is that some schools
now organise their own school fruit programmes. School
fruit has been a hot topic in Norway over the last few years,
maybe due to the long-term sustained public efforts. Within
the No Programme 08 group, one of the schools had its own
free fruit programme, and therefore the results presented in
the present study may be underestimated.

The strengths of the present study are that it includes
repeated data from a large number of randomly selected
schools, and that it includes an evaluation of the public efforts
to increase FV intake at school in a natural setting.

Conclusion

There has been a large increase in pupils eating fruit at
school from 2001 to 2008 in Norway, and the school fruit
programmes seem to have been effective. However, a great
challenge remains in increasing vegetable intake.
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Abstract

preferences of FV.

multilevel linear regression analyses.

Background: Norwegian children and adolescents eat less than half of the recommended 5 portions of fruit and
vegetables (FV) per day. Gender and socioeconomic disparities in FV consumption shows that boys and children of
lower socioeconomic status (SES) eat less FV than girls and high SES children. We also know that accessibility and
preferences has been identified as two important determinants of FV intake. The objectives of this study were to
compare FV intake among Norwegian 6" and 7" graders in 2001 and 2008, to explore potential mediated effects
of accessibility and preferences on changes in FV over time, to explore whether these changes in FV intake was
moderated by gender and/or SES and whether a moderated effect in FV intake was mediated by accessibility and

Methods: The baseline survey of the Fruits and Vegetables Make the Marks project was conducted in 2001 at 38
randomly chosen schools in two Norwegian counties. A second survey was conducted at the same schools in
2008. A total of 27 schools participated in both surveys (2001 n = 1488, 2008 n = 1339). FV intake was measured
by four food frequency questions (times/week) in a questionnaire which the pupils completed at school. SES was
based on parents’ reports of their own educational level in a separate questionnaire. The main analyses were

Results: A significant year*parental educational level interaction was observed (p = 0.01). FV intake decreased
among pupils of parents with lower educational level (13.9 vs. 12.6 times/week in 2001 and 2008, respectively), but
increased among pupils of parents with higher education (14.8 vs. 15.0 times/week, respectively). This increasing
SES disparity in FV intake was partly mediated by an increasing SES disparity in accessibility and preferences over
time, wherein children with higher educated parents had a steeper increase in accessibility and preferences over
time than children with lower educated parents. The year*sex interaction was not significant (p = 0.54).

Conclusions: This study shows an increase in SES disparities in 6™ and 7™ graders FV intake from 2001 to 2008,
partly mediated by an increasing SES disparity in accessibility and preferences of FV.

Keywords: Fruit and vegetable intake, time trends, gender, socioeconomic status, children

Background

Research shows that a diet high in fruits and vegetables
(FV) reduces the risk of developing several chronic dis-
eases [1] and that food habits and preferences estab-
lished during childhood and adolescents track well into
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adulthood [2,3]. Childhood is therefore a crucial time
point to initiate lifelong healthy eating habits and
thereby achieve a maximum preventive effect against
diet related chronic diseases. However, data shows that
less than 50% of Norwegian 8" graders consume the
recommended intake of FV per day. Only 11% of the 8"
graders consumed more than 500 grams FV per day and

© 2011 Hilsen et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.
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the mean FV intake among 8™ graders was 255 grams
per day [4,5].

Norway is a welfare state with a high gross domestic
product (GDP) per capita. However, social disparities,
including health behaviour and outcome, is evident in
Norway [6]. E.g. food choices have been reported to fol-
low a socioeconomic gradient indicating that groups of
higher socioeconomic status (SES) consume healthy
food items more frequently than individuals of lower
SES [7]. These gradients have also been observed among
children and adolescents [4,8,9]. In addition to social
disparities in food choices, gender differences have also
been observed indicating that girls report to eat more
FV than boys [9].

Beyond socioeconomic and gender differences the
aetiology of food behaviour may be further understood
by studying determinants of FV intake. Modifiable
determinants such as accessibility and preferences have,
in addition to being correlated (r = 0.43 and r = 0.45,
respectively) to FV intake [10], also been reported to be
among the strongest predictors to explain future FV
intake among schoolchildren [11]. Previous longitudinal
analysis within the Fruits and Vegetables Make the
Marks (FVMM) cohort project showed that perceived
accessibility alone explained 90% (age 12.5) and 50%
(age 15.5) of parental educational disparities [8], and
preferences alone explained 81% of the gender dispari-
ties [12] observed in FV intake among adolescents.

The Norwegian government has aimed at reducing the
social disparities in health behaviour and outcome by
several initiatives [13] including nutritional guidelines
[14,15]. Due to these governmental efforts it is of great
interest to study the most recent development in health
related trends. Data on the development of gender and
socioeconomic disparities in eating habits over the last
years is scarce and the need for such results are there-
fore called for in order to tailor effective interventions
in the future.

The objectives of this study were to compare FV
intake among Norwegian 6™ and 7" graders in 2001
and 2008, to explore potential mediated effects of acces-
sibility and preferences on changes in FV over time, to
explore whether these changes in FV intake was moder-
ated by gender and/or SES and whether this moderating
effect on changes in FV intake over time was mediated
by accessibility and preferences of FV.

Methods

Design and study sample

In 2001, 48 schools from Hedmark and Telemark coun-
ties (24 schools in each county) were randomly selected
and invited to participate in the FVMM research project
(cohort I), and 19 schools from each county agreed to
participate. All 6™ and 7" graders (age 10-12) in these
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38 schools were invited to take part in a questionnaire
survey (which was the baseline survey for the FVMM
intervention project) [16-18]. These 38 schools were re-
contacted in 2008 and invited to once more participate
in a similar survey among 6™ and 7" graders (cohort
II). At that time 27 schools agreed to participate, and all
6™ and 7™ graders in these 27 schools were invited to
take part in the survey. The study sample of these two
repeated cross-sectional studies includes 6 and 7™ gra-
ders from both 2001 and 2008 at these 27 schools. Both
studies were conducted in the September month. During
this period there has been some changes in FV availabil-
ity at some of the schools. A subscription program was
implemented nation-wide in 2003, and all elementary
schools are eligible to participate. This subscription pro-
gram offers subscribing pupils one fruit or vegetable per
day at schools taking part in the program. The cost of
the subscription, covered by the parents, was 2.50 NOK
per day (approximately €0.30). From autumn 2007, an
official free school fruit program (without parental pay-
ment) was implemented in all secondary elementary
schools (grades 8-10) and all combined schools (grades
1-10). Therefore, in 2001 none of the schools included
in this study had any organized FV program, but in
2008, only 5 schools had a free FV program, 10 schools
had a FV subscription program and 12 schools had no
FV program. These nation-wide school fruit scheme has
recently been evaluated within the FVMM project [19].
Research clearance was obtained from The Norwegian
Social Science Data Services.

Instrument

A questionnaire was completed by the pupils in the class-
room in the presence of a trained project worker. One
school-lesson (45 minutes) was used to complete the
questionnaire. The FV intake among the pupils was
assessed by the following four frequency questions; how
often do you eat 1) vegetables for dinner, 2) other vegeta-
bles (e.g., carrot for school lunch), 3) apples, oranges,
pears or bananas, 4) other fruits or berries. The response
categories for all four questions had 10 alternatives ran-
ging from ‘never’ = 0 to ‘several times a day’ = 10, giving
a scale ranging from 0 to 40 times per week. In a sample
of 114 6™ grade pupils, the test-retest correlation of this
scale was 0.75 [20]. The correlation between the scale
and a validation method (7 day food diary) was 0.32 in a
separate validation study of 85 6" grade pupils, a correla-
tion which is similar to what have been found in other
studies among the same age group [20].

The potential determinants, accessibility and prefer-
ences, were assessed by respectively five and four state-
ments in the questionnaire with response alternatives
ranging from I fully disagree’ (value = -2) to ‘I fully agree’
(value = 2). The scores of these questions were summed.
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Preference had a possible range from -8 to 8 and was
assessed by the following statements: ‘Fruits and vegetables
make my meals taste better’, ‘I really like raw vegetables’,
‘Fruits are among the best (foods) I know” and ‘Fruits and
vegetables are very suitable as snacks’. Perceived accessibil-
ity at home had a possible range from -10 to 10 and was
assessed by: ‘At home we usually have fruits and vegeta-
bles in the refrigirator’, ‘At home I am allowed to eat fruits
and vegetables whenever I want’, ‘Mother or father do
sometimes cut fruits and vegetables for me as a snack’, “At
home we usually have vegetables for dinner every day” and
‘At home we usually have fruits available in a (fruit-) bow!’.
These scales have been analysed for reliability, with test-
retest correlations of 0.66 (accessibility) and 0.74 (prefer-
ence) [21].

The pupils reported their own gender. After complet-
ing the questionnaire the pupils received a parent ques-
tionnaire to bring home to their parents for one of the
parents to complete. The parents educational level was
assessed individually by the parent answering the ques-
tion: “What level of education do you have?”. The ques-
tion had four response alternatives: ‘elementary school’,
‘high school’, ‘college or university (3 years or less)’, and
‘college or university (more than 3 years)’. This variable
was dichotomized (lower: having no college or university
education/higher: having attended college or university).
The majority of those who completed the parental ques-
tionnaire were mothers (81.9%).

Statistical analyses
Descriptive analyses were conducted by using one-way
ANOVA in SPSS 14 (Table 1 and 2). The main analyses
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conducted were multilevel linear regression analyses
using MLWin (version 2.02). We defined two levels in
our multilevel analyses (1) student and (2) school. All
models included time (2001 vs. 2008), gender, parental
education and also whether the school participated in
any school fruit program, as independent variables or
covariates. First we calculated the total effect of time on
FV intake (c-coefficient) (Figure 1). Second, the
mediated effect of accessibility and preferences of the
changes in FV intake over time were examined by using
the products of coefficient method [22]. In this method,
first the effect of time on the theoretical mediators
accessibility and preferences is calculated (a-coefficient),
followed by the calculation of the association of the the-
oretical mediators (i.e. accessibility and preferences) on
FV intake after controlling for time (b-coefficient). The
mediated effect is the product of the a- and b coefficient
(a*b) and provides an estimate of the relative strength of
the mediation effect. The Sobel test was used to assess
the statistical significance of a mediating effect by divid-
ing the products-of coefficients (a*b) by its standard
error SE,, = V((a>*SEp2)+(b**SE,?)). Third, in order to
examine whether the trend in FV intake was different
for different SES or gender groups (see Figure 1), we
tested the moderated effect of parental education and
gender on the changes in FV intake over time, by
including two interaction terms ((1) time* parental_edu-
cation and (2) time*gender)) into the first regression
analyses (cpoq-coefficient). A significant interaction term
would indicate different changes in FV intake over time
for the different subgroups. Fourth, in order to investi-
gate the underlying reason for a possible interaction

Table 1 Characteristics of the study population, FV intake and determinants of FV intake in the 2001 and 2008 survey

2001 2008
n Mean (95% Cl) n Mean (95% ClI)
Schools 27 27
Pupils 1488 1339
Gender
Boys 748 (50.3%) 630 (47.9%)
Girls 738 (49.7%) 684 (52.1%)
Grade
6th 782 (52.6%) 686 (51.3%)
7th 706 (47.4%) 652 (48.7%)
Parents 1230 996
Parental educational level
EDU high 511 (42.2%) 527 (53.6%)
EDU low 699 (57.8%) 457 (46.4%)
Intake and determinants
FV intake 1442 14.2 (13.8 - 14.6) 1263 139 (135 - 14.2)
Accessibility 1487 40 (38-42) 1333 51(49-53)
Preferences 1480 27 (25-29) 1320 31 (29-32)

Cl, confidence interval. FV intake, fruit and vegetable intake. EDU high, higher parental education. EDU low, lower parental education
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Table 2 Comparisons of the 2001 and 2008 cohorts on the four separate FFQ items
Question n Mean Standard Deviation p-value*
How often do you eat vegetables for dinner?
2001 1476 38 22
2008 1321 39 2.1 0439
How often do you eat other vegetables?
2001 1462 28 25
2008 1292 25 23 0.003
How often do you eat apples, oranges, pears or bananas?
2001 1470 46 27
2008 1317 49 25 0.009
How often do you eat other fruits and berries?
2001 1466 30 25
2008 1294 2.7 2.2 < 0.001

* One-Way ANOVA

with SES or gender, a test of mediation of a moderating
effect was conducted where it is assumed that the inter-
action predicts a mediator which predicts the outcome
[23]. In other words, we examined whether a possible
SES or gender disparity in changes in FV intake over
time could be explained by a SES or gender disparity in
changes in the potential mediators over time (see Figure
2 and 3). First we calculated the effect of the interaction
terms (i.e. time*education_parents and time*gender) on
the theoretical mediators (i.e. accessibility and prefer-
ences) (amoq-coeffient). Second, we calculated the effect
of the theoretical mediators on FV intake when adjusted
for the interaction terms between the moderator and
independent variable (i.e. time*education_parents and
time*gender) and the interaction terms between the
moderator and the mediator variable (i.e. accesibility*-
parental_education and accessibility*gender or preferen-
ce*parental_education and preference*gender) (byod-
coefficient). The mediation of a moderation effect can
be estimated by the product-of-coefficient test (ay,0q*b-
mod) and its significance can be estimated by dividing it
by its standard error (SEamnedbmod = V((amod*SEbmod>)
+(bimoa?*SEamod?)). An examination of the residuals did
not reveal unacceptable departures from normality.
Since interaction terms have less power, p values, as an
indicator of the significance, of interaction terms are

/

Independent variable: c
Time

Potential moderators:

Potential mediators:
Accessibility
Preferences

Outcome variable:
Fruit and vegetable
intake

Parental education
Gender

Figure 1 Model of mediation and moderation of changes in FV
intake over time.

recommended to be set at 0.10 [24]. All analyses in the
current paper have been adjusted for whether the pupils
were in schools participating in the fruit program or
not. Attrition analysis were conducted, comparing the
pupils at the 27 schools included in the study sample
with the pupils at the 11 schools participating in 2001
but not in 2008, regarding gender, parental education,
FV intake, accessibility and preferences. For the analysis
t-tests were used for continous variables and y? statistics
were used (categorical data). No significant differences
between the study sample and pupils at schools that did
not participate in 2008 were found.

Results

A total of 1488 pupils (out of 1727 eligible; 86%) in
2001 and 1339 pupils (out of 1712 eligible; 78%) in 2008
completed the questionnaire and brought home a parent
questionnaire to be completed by one of their parents.
For respectively 1230 and 996 pupils, one of their par-
ents completed the parent questionnaire. Descriptions of
the samples in 2001 and 2008 are presented in Table 1.

Changes in FV intake, accessibility and preferences over
time

Table 1 shows the changes in FV intake, accesibility and
preferences of FV over time. A decrease in FV intake
from 14.2 to 13.9 times/week among 6™ and 7" graders

Fruit and

Parental education

Time* parental
education

Cmoa=1.36, SE= 0.57
C'mog= 0.72, SE=0.53

Accessibility

a=0.557
SE=0.29

Figure 2 Model of mediation of accessibility on moderated
effect of SES on changes in FV intake.
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Crod=1.36, SE= 0.57
Clmos= 0.78, SE=0.52

Time* parental
education

Figure 3 Model of mediation of preferences on moderated
effect of SES on changes in FV intake.

at the 27 schools was observed from 2001 to 2008 (c =
-0.55, SE = 0.29, p = 0.06). At the same time mean
scores in both accessibility and preferences significantly
increased from 4.0 to 5.1 (a = 1.08, SE = 0.15, p <
0.001) and from 2.7 to 3.1 (a = 0.31, SE = 0.15, p <
0.05), respectively. Analyzing the four items in the FV
scale separately, the consumption of ‘vegetables for din-
ner’ (3.8 vs. 3.9 times/week, p = 0.44) and ‘apples,
oranges, pears and bananas’ (4.6 vs. 4.9, p = 0.009)
increased, while the intake of ‘other vegetables’ (2.8 vs.
2.5, p = 0.003) and ‘other fruits and berries’ (3.0 vs. 2.7,
p < 0.001) decreased from 2001 to 2008 (Table 2).

Mediated effect of accessibility and preferences on
changes in FV intake over time

Mediation analyses showed that both changes in
accessibility (ab = 0.89, SE = 0.13, p < 0.001) and
changes in preferences (ab = 0.25, SE = 0.12, p < 0.05)
suppressed the changes in FV intake over time (Table
3). Suppressor effects, also called inconsistent
mediated effects, are mediated effects with a different
sign than the direct effect in a model. This inconsis-
tent mediator suppresses the total effect. In other
words, the decrease in FV intake over time would
have been higher if the accessibility and preference of
FV had not increased.

Moderated effect of parental education and gender on
changes in FV intake over time

During this time period the proportion of parents with
higher education increased from 42.2% to 53.6% (Table
1). The multilevel linear regression analysis on FV intake
showed a significant interaction between parental educa-
tion level and time (c¢yoqa = 1.36, SE = 0.57, p = 0.01)
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(Figure 2 and 3). Subgroup analyses showed that FV
intake decreased among pupils of parents with a low
education from 13.9 times/week in 2001 to 12.6 times/
week in 2008 (¢ = -2.72, SE = 0.73, p < 0.001), and
slightly increased among pupils of parents with higher
education from 14.8 times/week in 2001 to 15.0 times/
week in 2008 (¢ = 1.08, SE = 0.77, p = 0.16). These
results indicate that SES disparity of FV intake increased
over time in which lower SES children had a higher
decrease in FV intake over time compare to a more
stable intake among higher SES children. No significant
interaction between time and gender was found (¢ioq =
0.31, SE = 0.57, p = 0.59).

Mediation of a moderated effect of parental education
and gender on changes in FV intake

Parental education moderated the changes in accessibil-
ity (amoa = 0.55, SE = 0.29, p = 0.06) (Figure 2) and pre-
ferences (amoa = 0.46, SE = 0.29, p = 0.11) (Figure 3)
over time (Table 4). Subgroup analyses showed that
children with high educated parents had a steeper
increase in accessibility (ameq = 1.17, SE = 0.38, p <
0.00) and preferences (amoq = 0.14, SE = 0.38, p = 0.70)
than children with low educated parents (a0q4 = 0.82,
SE = 0.40, p < 0.05; aj,0q4 = 0.05, SE = 0.39, p = 0.90).
These results indicate that SES disparity in FV accessi-
bility and preferences increased over time in which
higher SES children had a higher increase in accessibility
and preferences than lower SES children. Both accessi-
bility (bmoea = 0.84, SE = 0.08, p < 0.001) and preferences
(bmod = 0.89, SE = 0.08, p < 0.001) were significantly
independent associated with FV intake when adjusted
for the independent variables and interaction term
between time and parental education. A mediating effect
of accessibility (aby,oq = 0.46, SE0q4 = 0.24, p = 0.05)
and preferences (ab,oq = 0.41, SE,0q = 0.26, p = 0.11)
on the moderating effect of SES on FV intake was found
(Table 4). This indicates that the increasing SES dispar-
ity in changes in FV intake over time could partly be
explained by an increasing SES disparity in accessibility
and preferences of FV over time. No significant media-
tion of accessibility (ab,,q = 0.05, SE = 0.25, p = 0.84)
and preferences (ab,0q = 0.22, SE = 0.26, p = 0.39) was
found on the moderating effect of gender on changes in
FV intake over time.

Table 3 Trend in FV intake and the mediated effect of preferences and accessibility on this trend

¢ (SE) ¢’ (SE) a(SE) b (SE) ab (SE)
FV intake -0.55 (0.29)+
Accessibility 142 (0.26)%** 1.08 (0.15)%** 0.82 (0.04)*** 0.89 (0.13)***
Preferences 0.83 (0.26)** 0.31 (0.15)* 0.83 (0.04)*** 0.25 (0.12)*

¢ = total change in FV intake over time; ¢’ = change in FV intake over time when adjusted for changes in the mediator; a = change in mediator over time; b =
association between mediator and FV intake when adjusted for changes over time; ab = mediated effect using the product of coefficient test. SE, standard error.
All analyses are adjusted for clustering effects and time, gender, parental education and treatment condition.  p < 0.10; * p < 0.05; **p < 0.01; ***p < 0.001
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Table 4 Mediated effect of accessibility and preferences on moderated effect of SES on FV intake trend

Cmod (SE) C'mod(SE) 3mod (SE) bmod (SE) abmod (SE)
FV intake 136 (057)
Accessibility 072 (0.53) 055 (0.29) # 0.84 (0.08)** 046 (0.24)%
Preferences 078 (0.52) 046 (029) 0.89 (0.08)** 041 (0.26)

the interaction term (time*parental education) is the independent variable.

Cmod = effect of parental education on the changes in FV intake over time; ¢'oq = effect of parental education on the changes in FV intake over time adjusted
for changes in the mediator; amoq = effect of parental education on the changes in the mediators over time; by,oq = association between mediators and FV
intake when adjusted for the moderator; ab,,q = mediated effect of mediators on the effect of parental education on the change in FV intake over time. SE,
standard error. All analyses are adjusted for clustering effects and time, gender, parental education and treatment condition. ¥ p < 0.10; *p < 0.05; **p < 0.01;

®¥p < 0,001

Discussion

The present study shows an increase in SES disparity in
FV intake among 10-12 year olds from 2001 to 2008,
wherein low SES children had a steeper decline in FV
intake than high SES children. This increase in SES dis-
parity was partly mediated by an increasing SES dispar-
ity in accessibility and preferences, wherein high SES
children had a steeper increase in accessibility and pre-
ferences than low SES children. Moreover, increases in
accessibility and preferences over time were found to
suppress the decrease in FV intake over time. This indi-
cates that the decrease in FV intake would have been
higher if accessibility and preferences had not increased
over time. This points out that accessibility and prefer-
ences are relevant determinants of FV intake which con-
firms the findings of previous research [11]. The gender
disparity regarding FV intake did not change from 2001
to 2008.

Studies on how the socioeconomic disparities in eating
behaviors have developed over time are limited. Previous
observational studies on dietary behavior reveal that
healthy eating habits decreases as the adolescents get
older, and that the SES disparities increased [2]. In a
recent review, adolescents’ of lower SES had poorer
diets compared to adolescents of higher SES in 14 out
of 16 studies [25]. The authors concluded that the
observed associations between SES and eating habits
among adolescents seemed less robust than the associa-
tion between SES and eating habits among adults.
Within the FVMM study previous longitudinal analysis
has shown an increased socioeconomic disparity in FV
intake among adolescents as they aged from 12.5 (year
2002) to 15.5 years (year 2005). The difference in the
socioeconomic disparities in FV intake among these
adolescents increased from 1.3 times/week in 2002 (age
12.5, p = 0.03) to 2.4 times/week in 2005 (age 15.5, p <
0.001) [8]. The present study shows that the SES dispa-
rities in FV intake within the same age group (10-12
year olds) increased from 0.9 in 2001 to 2.4 times/week
in 2008 (data not shown). A study on similar trends in
SES differences in FV intake among Dutch schoolchil-
dren recently reported that girls of mothers with lower

educational level reported lower fruit intake in 2009
compared to 2003 (unpublished work by Fischer C,
Brug J, Tak N and Te Velde S). This shows that there
probably is a trend in the society towards greater SES
disparities with regard to FV intake in two highly devel-
oped countries, Norway and the Netherlands. This trend
might also explain at least parts of the age-trend
reported above. Whether it is the increasing age or
development in time which contributes most to these
increased socioeconomic disparities needs further
investigation.

Bere and colleagues [8] have previously reported that
SES disparities regarding perceived accessibility and pre-
ferences for FV explains most of the SES differences
observed in FV intake. The present study adds to this
by showing that changes in accessibility and preferences
also mediate parts of the increasing SES disparities
regarding changes in FV intake within the same age
group from 2001 to 2008, wherein high SES children
had a higher increase in accessibility and preferences
than low SES children.

This increasing disparities regarding SES differences in
adolescents FV intake, accessibility and preferences of
FV is the opposite trend of what the Norwegian govern-
ment has been aiming for [14]. One effort of the Norwe-
gian government in trying to reduce social disparities in
health is a free school fruit scheme implemented at all
secondary schools (grades 8-10) and all combined
schools (1-10) from fall 2007. It is now legally estab-
lished that all pupils in secondary schools receive a free
fruit at school every school day [26]. This nation-wide
free school fruit scheme has recently been evaluated
within the FVMM project [19], using the same data set
as the present study. A greater increase in fruit intake
within the schools participating in the program (i.e.
schools with grades 1-10, 5 out of the 27 schools) com-
pared to the other schools was observed. In addition, it
was indicated that the free fruit scheme was effective in
increasing fruit intake in all groups at these schools
(including boys and pupils of lower SES) as the interac-
tions between intervention effect and gender and SES
were not significant. However, this effect was probably
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not sufficient in order to limit the increasing socioeco-
nomic disparities in the pupils’ frequency of FV con-
sumption, as presented in the present paper, during the
same period. This might be because only a limited num-
ber of schools (5 out of 27) received free fruit. The
results of Bere et al. [19] also showed that in schools
not participating in any FV program the percentage of
pupils eating FV at school 4-5 days per week increased
by 12 percentage points among the pupils of high SES
whereas there were no changes in the low SES group
from 2001 to 2008, adding support to our findings in
the present study.

The contradicting results on the time trend in FV
intake found in the current study, compared to Bere et
al. [19] may be explained by the methods used to
assess FV intake. In the study referred to above, a 24-h
recall was used to assess FV intake in order to assess
the effect of the school fruit programs, while the cur-
rent study used FFQ’s to assess FV intake to be able to
relate FV intake to accessibility and preferences. In the
current study however, we observed an increase in
intake of apples, oranges, pears and bananas from 2001
to 2008 (Table 2). This may reflect an increased intake
of fruits at school, as the school fruit scheme mostly
serves these kinds of fruits. The decline reported in
consumption of other vegetables and other fruits and
berries assessed by the FFQ’s (Table 2) might be due
to these questions being somehow vague. However,
during the last decade there has been considerable
publicity by the Norwegian government on promoting
FV intake, also among children and adolescents. This
might have contributed that the pupils of 2008 were
more aware and able to report their FV intake com-
pared to the 2001 pupils. A hypothesis might be that
pupils of 2008 report to eat more FV on those occa-
sions where they know they are served FV (school and
dinner) and being less likely to over report on vague
items such as ‘other vegetables/fruits’.

A strength of the present study is that it includes
pupils at two time points (2001 and 2008) from the
same 27 randomly selected schools. There are some lim-
itations to this study. First, the schools included were
from only 2 out of 19 Norwegian counties. However,
since the attrition analysis showed no significant differ-
ences between study sample and the 11 schools not par-
ticipating in 2008 and since Norway is a rather
homogenous country the results from this study can
probably be generalized to all Norwegian counties. Sec-
ond, the 2008 sample had a higher proportion of high
SES pupils compared to the 2001 sample (i.e. in 2008
more of the parents reported a higher education level).
A higher proportion of high SES pupils in the study
sample for 2008 probably reflect the increasing educa-
tional level in the population [27]. However, it may also

Page 7 of 8

be that the proportionally less pupils in 2008 compared
to 2001 had parental reported SES data and that
research suggests that parents of high SES groups are
more likely to respond to research requests. Third, most
of the parents who filled out the questionnaires, and
who’s educational level was used to assess SES, were
mothers (81.9%). This might not reflect the all over
family SES completely.

Our findings indicate the need for further research
and enhanced efforts to reduce the socioeconomic dis-
parities in adolescent FV intake. A next question would
be to ask: How can we improve the accessibility at
home and preferences among children and adolescents
of low SES groups? There is clearly a need for interven-
tion studies on increasing the children and adolescents
accessibility and preferences, especially among those of
the lower SES groups.

Conclusions

The results show an increase in social disparities from
2001 to 2008 in FV intake, accessibility and preferences
of FV among adolescents aged 10-12 years. Accessibility
and preferences mediated parts of the increase in SES
disparity in FV intake.
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potential enamel erosion~.
The WHO recommends a maximum of 10% of energy
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Abstract

Objective: To explore mediators of gender and educational differences in sugar-
sweetened soft drinks consumption (SDC) and whether gender and level of future
education moderate the associations of accessibility, modelling, attitudes and
preferences with SDC.

Design: A cross-sectional school-based survey within the Fruits and Vegetables
Makes the Marks (FVMM) project from 2005.

Setting: The questionnaires were completed by the pupils in the classroom guided
by a trained project worker during one class session. The questionnaire included
questions on SDC (times/week), the potential mediators and moderators. Multilevel
linear regression models were used to calculate the mediating and moderating
effects.

Subjects: A total of 2870 children in 9th and 10th grade (mean age 15-5 years) at
thirty-three Norwegian secondary schools were included in the present study.
Results: Girls (B= —1-06) and pupils planning higher education (B= —0-69)
reported lower frequency of SDC. The strongest mediators were accessibility and
modelling for future educational plans differences (explaining alone respectively
69 % and 44 %) and attitudes and preferences for gender differences (explaining
alone respectively 57% and 51%). Significant but small moderating effects
were found, and all associations between the mediators and SDC were in the
same direction for both genders and for those with and without plans of higher
future education.

Conclusions: Preferences and modelling may contribute to gender and educa-
tional differences in SDC. The small moderating effects indicate that interventions
aiming to reduce SDC can target the same mediators for boys and girls and
children planning different levels of future education.

7.8

’
(5,89
(D)

increased risk of type 2 diabetes' ", dental caries and groups drink more soft drinks
reported among younger adults that, compared with low
consumers of sugar-sweetened soft drinks, the high con-
intake from free sugars”’. A study among 8th graders in sumption group has a lower proportion of physically active

2)

(3

Keywords

Soft drinks
Schoolchildren
Educational plans

Earlier studies further show that boys drink more soft
that consumption of soft drinks increa-
and that youth from lower socio-economic
. It has also been

(12)

Norway showed that 18% of energy intake came from
free sugars; for 89% of the children more than 10% of
energy intake was from free sugars, and soft drinks con-
tributed 30% to total added sugar intakes™. Studies in
other countries also show high sugar intakes among youth
and have reported an increase in SDC among children and
adolescents™ as well as an increase in availability of soft
drinks® in recent years.
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individuals and a higher proportion of regular smokers
The Fruits and Vegetables Make the Marks (FVMM) project
indicated that gender, educational plans, dieting, accessi-
bility at home, parental and peer modelling, attitudes and
preferences all were strong correlates of adolescents’ SDC”.
R 1319 and  modelling®7™®  have
been found to be associated with SDC among adolescents
in other studies as well. Furthermore, children attending

Preferences®,; attitudes
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Fig. 1 Model of the potential determinants, mediators and moderators of soft drinks consumption

lower levels of education are more likely to drink soft
drinks than higher education students'”.

In order to reduce SDC among children and adolescents
more insight is needed into what may explain the gender
and educational differences in SDC. Based on health
behaviour theory and the previous findings of other studies
outlined above we know that the adolescents’ perceived
home accessibility, example behaviour by parents and
friends (modelling), attitudes and preferences of soft drinks
are associated with SDC. Additionally, given the fact that
such potential determinants have also been found to differ
according to gender and level of education, we aimed to
explore these determinants/correlates further regarding
whether they also were associated with gender and future
educational plans in the present sample, and if these medi-
ated the intake differences according gender and education.
The aims of the present study were therefore to explore
whether accessibility, modelling, attitudes and preferences
can explain the differences in SDC according to gender and
the pupils’ anticipated level of secondary education. The
EnRG framework™ posits that sociodemographic variables
can importantly moderate determinant-behaviour relation-
ships. Gender as well as level of education has been found
to be an important moderator of health behaviour change in
earlier studies, and interventions are often tailored to level of
education or gender. Due to the large gender and socio-
economic differences in SDC we wanted to explore whether
gender and the pupils’ further educational plans moderate
the association between the potential mediators and SDC
in the present study. The study therefore also explored
whether the associations of accessibility, modelling, atti-
tudes and preferences with SDC differ according to gender
and level of anticipated further education (Fig. 1).

Methods
Study sample and procedure

The data are from the third follow-up measurement (2005
survey) of the Fruits and Vegetables Make the Marks

(FVMM) project. Pupils from 9th and 10th grade (mean
age estimated to 15-5 years) of thirty-three lower secondary
schools in Hedmark and Telemark counties participated.
A total of 2870 pupils completed the school-based ques-
tionnaire with 51-1% boys, 51-1% 9th graders and 49-1%
pupils who planned to enrol in higher levels of further
education after graduation from lower secondary school.
The questionnaire was completed by the pupils in the
classroom guided by a trained project worker in one school
class session (45 min).

Measurements

The questions on potential determinants/mediators in the
survey questionnaire were based on focus groups inter-
views among 9th and 10th graders and a pre-test of the
questionnaire'”. Frequency of SDC, home and school
social and physical environmental and personal potential
determinants of SDC were included in the questionnaire,
as well as sociodemographic factors and gender.

Main outcome variable: frequency of sugar-sweetened
soft drinks consumption

Two separate questions were included in the questionnaire
to be able to distinguish between the pupils’ consumption
of sugar-sweetened soft drinks and artificially sweetened
soft drinks. Weekly frequency of SDC among the pupils was
assessed with one question: ‘How often do you drink soft
drinks?” The response categories for this question had ten
alternatives ranging from ‘never’, less than once per week’,
‘once per week’ ... to ‘every day’ and ‘several times per
day’. The score of this variable ranged from 0 (never), 0-5
(less than once per week), 1 (once per week) ... to 7 (every
day) and 10 (several times per day). Test-retest results
from a study among 6th graders® showed an intraclass
correlation of 0-72 between two assessments 14 d apart.

Potential moderating variables: sociodemographic
Jfactors

The pupils were asked to indicate their plans for further
education (future education) after graduation from secondary
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school: ‘university or college’, ‘technical or vocational
education’, ‘no further education’ and ‘others’. This vari-
able was dichotomized into higher education (university/
college; score = 1) or not (score = 0). The pupils reported
their gender (girl, score = 1; boy, score = 0).

Potential mediators

Perceived accessibility at home of soft drinks was assessed
by three questions (Cronbach’s a = 0-70”). Modelling, i.e.
descriptive norms from important others, was assessed with
four items (Cronbach’s a = 0-687). Attitudes was assessed
by three statements (Cronbach’s a=0-65""). For these
mediators, mean scores were calculated if at least two
items were completed, excluding thirty-nine, eighty-six
and thirty-six pupils for accessibility, modelling and
attitudes, respectively. Preferences was assessed by one
question. The questions/statements, ranges and scores of
all the potential mediators are presented in the Appendix.

Statistical analyses

First, regression models were used to estimate the overall
relationship of future education and gender with SDC
(path ¢; Fig. 2). Second, the relationship of future edu-
cation plans and gender with the potential mediators
(path a) was estimated. Third, the relationship between
the potential mediators and SDC (path b) was calculated
in a model including the mediator and the predictor. This
also provided the direct relationship of future education
and gender with SDC (path ¢’). Mediated effects were found
by means of the product-of-coefficients method®”. The
standard error term was calculated by the equation®:
se=1/b’s2 + a’s} + s2sp, where a and b are unstandar-
dized regression coefficients and s, and s, are their standard
errors. The se was used to construct a 95% confidence
interval for the mediated effects. Single and multiple
mediator models were run and proportion mediated was
calculated as a x b/cand as Y (a x b)/c.

To allow interpretation of first-order effects of the
moderator (future education or gender) and predictor as
average effects, the predictor (accessibility, modelling,
attitudes and preferences) variables were standardized.
Interaction terms were calculated between the standardized

Path ¢’

3

predictor variables and the potential moderator. To test
whether future education and/or gender were moderators
of the association of accessibility/modelling/attitudes/
preferences with SDC, a three-step approach was applied.
The standardized variable (Zscore) of the predictor was
entered first, in the second step the moderator variable
was entered, and in the third step the interaction term was
included. The effect size was calculated by subtracting
R, square from R, square®®. We used a significance level
for the moderated effects of & =0-1.

All analyses with gender as the predictor or moderator
variable were adjusted for future education and grade,
and all analyses regarding future education were adjusted
for gender and grade. The statistical analyses were con-
ducted using the SPSS statistical software package version
17 (SPSS Inc., Chicago, IL, USA).

Results

Sample characteristics

Pupils with higher future education plans and girls reported
a lower mean SDC frequency compared with pupils without
plans of higher education and boys (Table 1). Pupils not
planning to enrol in higher education and boys also had
higher scores on all potential mediators.

Mediation of the gender—sugar-sweetened soft
drinks consumption association

The overall association between gender and SDC con-
firmed that girls had lower consumption frequency than
boys (regression coefficient B= —1-06, 95% CI —1-30,
—0-83; Table 2, path ¢). Table 2 also shows the associa-
tions between gender and the potential mediators (path
a), the associations between the potential mediators and
SDC (path b) and the mediated effects (ab). Preferences
explained alone 56-9% of the variation while attitudes,
accessibility and modelling explained alone 51-0%,
27-3% and 12-5 %, respectively. Combined the mediators
explained 63 % of the gender variation in SDC. The direct
effect of gender on SDC was still significant after adjusting
for the mediators (Table 2, path ¢’).

Path a

Potential mediators:
Accessibility
Modelling
Attitudes
Preferences

Path b

Independent variable:
Gender

Path ¢

Outcome variable:
Soft drinks

Future educational plans

consumption

Fig. 2 Model of the mediation paths in the association between gender/future education plans and soft drinks consumption
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Table 1 Soft drinks consumption (times/week, mean and standard deviation) and the potential predictors and
mediators by gender and future educational plans: Norwegian 9th and 10th graders (n 2870, mean age 15-5 years),
Fruits and Vegetables Makes the Marks (FVMM) project, 2005

Number of Range per

questions question Mean SD

Soft drinks consumption 1 0-10 No plans of higher education 3-2 27
Plans of higher education 2:4 2:2

Boys 3-3 26

Girls 2-3 2:2

Accessibility 3 0-10 No plans of higher education 6-8 5-1
Plans of higher education 56 4-6

Boys 6-8 4.9

Girls 57 5-0

Modelling 4 0-10 No plans of higher education 10-6 6-8
Plans of higher education 8-3 7-0

Boys 10-0 6-3

Girls 9-1 6-3

Attitudes 3 —2-2 No plans of higher education -1-3 32
Plans of higher education —2-2 29

Boys -0-9 3-2

Girls -2'5 28

Preferences 1 0-10 No plans of higher education 7-9 27
Plans of higher education 7-2 2-3

Boys 8-2 2:4

Girls 68 3:0

Mediation of the future education-sugar-
sweetened soft drinks consumption association
The overall association between future education and
SDC showed that pupils planning to enrol in higher
education reported lower frequency of consumption
(B=—0-69, 95% CI —0-93, —0-45; Table 3, path ¢). Table 3
shows the associations between future education and
the potential mediators (path a), the associations between
the potential mediators and SDC (path b) and the mediated
effects (ab). All mediated effects were significant, with
modelling explaining alone 69-1%, while accessibility,
preferences and attitudes explained alone 43-7%, 30-5%
and 29-6 %, respectively. Together, the mediators explained
80% of the variation in SDC. The direct effect of future
education on SDC was not significant after adjusting for the
mediators (Table 3, path ).

Gender as a moderator of the association

between the potential determinants and sugar-
sweetened soft drinks consumption

Significant interactions between gender and accessibility
(P=0-028), gender and modelling (P= 0-003) and gen-
der and attitudes (= 0-033) were found. Stratification by
gender showed that the association between attitudes and
SDC was stronger among girls (B=1-25, 95% CI 1-11,
1-39) than boys (B=1-00, 95% CI 0-83, 1-16). The
association of accessibility with SDC was stronger for
boys (B1-57,95% CI 1-41, 1-73) than girls (B=1-37,95%
CI 1-25, 1-48). Also the association of modelling with SDC
was stronger for boys (B=1-55, 95% CI 1-39, 1-71)
compared with girls (B=1-26, 95% CI 1-12, 1-48). The
differences in explained variances (&) of the potential
mediators were small, ranging from 0-001 for preferences
to 0-004 for modelling.

Future education as a moderator of the
association between the potential determinants
and sugar-sweetened soft drinks consumption
Significant interactions between future education and
modelling (P=0-038), future education and attitudes
(P=0-00D) and future education and preferences (P= 0-001)
were found. Stratification by educational plans showed that
the association between modelling and SDC was stronger
among pupils with plans of future higher education
(B=1-56, 95% CI 1-40, 1-71) than among pupils without
plans of such future education (B=1-30, 95% CI 1-51, 1-45).
The association of attitudes with SDC was stronger among
pupils without plans of higher education (B=1-29, 95% CI
112, 1-45) compared with pupils with plans of higher edu-
cation (B= 092, 95% CI 0-78, 1-07). Also the association of
preferences with SDC was stronger for pupils without plans
of higher education (B=1-35, 95% CI 1-16, 1-53) than for
pupils with plans of higher education (B = 0-99, 95% CI 0-86,
1-13). The effect sizes, measured by the differences
in explained variances (B of the potential mediators,
were small, ranging from 0 for accessibility to 0-006 for
attitudes. This means that the interaction effect accounts
for up to 0:6% of the variance in SDC.

Discussion

The present study supports earlier findings regarding
gender and educational differences in SDC and further
suggests that these differences were strongly associated
with gender differences in attitudes and preferences and
educational differences in accessibility and modelling.
Significant, moderating effects were found. The associa-
tion between attitudes and SDC was stronger for girls,
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while the association between accessibility (and model-
ling) and SDC was stronger for boys. The association
between modelling and SDC was stronger for pupils with
plans of higher education, while the association between
preferences (and attitudes) and SDC was stronger for
pupils without plans of higher education. However,
although gender and future education plans statistically
significantly moderated these associations the moderation
effects were too minor to be practically relevant; and the
associations between mediators and SDC were always in
the same direction for both genders and for those with
and without future education plans. A previous review
reported that gender was the most convincing moderator
regarding intervention studies, where in general girls
responded better to interventions addressing energy
balance-related behaviours than boys*?. However, the
two included studies on soft drinks consumption showed
2429 " with only one showing a significant
moderating intervention effect by gender®. Our hypo-
thesis that gender and education plans would moderate the
association between presumed determinants of SDC and
intakes was thus not supported by the data. This is of
importance for interventions and policies; the results of our
study do not appear to justify targeted approaches — i.e.
different messages or approaches according to gender or
education plans — in interventions aiming to reduce SDC in
secondary-school pupils in Norway.

Disparities in SDC in relation to gender
level of education as well as other indicators of socio-
economic position”'*!? have been well documented.
However, no studies explored what could explain the
relationship between gender/indicators of socio-economic
position and SDC. Earlier, preferences and perceived
accessibility at home had been reported to be the strongest
mediator of respectively gender” and parental education
disparities in fruit and vegetable consumption among
adolescents in N()rway(ZG)A

In the current study, modelling by family and friends was
not only associated with SCD, but also with future educa-
tional plans, and identified as a significant mediator. If
indeed pupils with no plans for higher future education live
in families or have close friends of lower socio-economic
position, it can be expected that their family and friends
engage in more unhealthy behaviours, e.g. high SDC. It is
well known that family and friends’ socio-economic position
is related to engagement in healthy behaviours®”. Future
intervention programmes addressing educational disparities
in SDC may therefore need to take into account the pupils’
accessibility and their family and friends’ behaviours. That is,
such intervention programmes should especially be focused
on reducing accessibility of SDC in the home and school
environments: banning of soft drinks vending machines
in schools, for example, and try to provide positive role
models in the home and school environment.

In addition to being associated with SDC, preferences
was also associated with gender, and found to be a

mixed results

(7,8,10,11,17) and

M Hilsen et al.

mediator of the gender—SDC association. Preference has
also been reported as the strongest mediator of the
association between gender and fruit and vegetable
intake'?”. Preference is a strong driver of intake, and our
finding suggests that success in interventions to reduce
SDC will be harder among boys.

The present study has some limitations. The reliability
of the specific SDC intake was assessed (test—retest
reliability was relatively high; »=0-72) and the relative
validity has been assessed among 6th graders using
similar frequency questions for a range of food and drink
intakes indicating acceptable validity®®, but the relative
validity of the specific questions used in the present study
was not tested. The current study is based on cross-sectional
data. In order to explore further and gain more insight to
whether the potential mediators really can explain the
observed variance in SDC and whether gender and educa-
tional plans are significant moderators, longitudinal analyses
as well as intervention studies are needed.

Conclusions

Accessibility, parental and peer modelling, attitudes and
preferences were the strongest mediators of educational
and gender differences in SDC in Norwegian secondary-
school students. This suggests that future interventions
should address modelling and preferences in order to
decrease the gender and SES disparities in SDC intake.
Lack of substantial moderation indicates that interven-
tions on reducing SDC for girls and boys, and students
planning to attend higher and lower levels of education,
should target the same mediators, namely accessibility,
modelling, attitudes and preferences.
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Overview of the questions and statements used for assessing the potential mediators of soft drinks
consumption and the response alternatives/scores

Response
Potential mediators ~ Questions/statements alternatives (n)  Response alternatives (scores)
Accessibility 1. How often are soft drinks to be found in your home? 10 never (0)
2. How often are you served soft drinks for dinner? less than once per month (0-1)
3. How often does your mother/father serve you less than once per week [0-5]
soft drinks besides dinner? once per week (1)
... to
every day (7)
Modelling 1. How often does your mother/father/siblings/best 10 never (0)
friend drink soft drinks? less than once per week (0-5)
once per week (1)
... to
every day (7)
several times per day (10)
Attitudes 1. Soft drinks are well suited at meals 5 | totally agree (2)
2. Soft drinks are well suited as a thirst-quencher ... to
3. Soft drinks are good for your health | totally disagree (—2)
Preferences 1. On a scale from 0 to 10, how tasty do you find soft drinks? 1 0to 10
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frukt, gront og brus

og noen andre matvarer
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til forskjellige mat- og drikkevarer. Vi er spesielt interessert i frukt, grannsaker og brus. Prosjektet
er finansiert av Norges forskningsrad.

Dette skjemaet skal besvares pa en tirsdag, onsdag, torsdag eller fredag, da garsdagen skal vaere
en skoledag.

Det er helt frivillig & svare pa disse spgrsmalene, og du kan trekke deg nar som helst. Vi vil gjerne
at du besvarer alle spgrsmalene, men er det spagrsmal du ikke kan eller vil svare pa kan du la
veere. Alle svarene er hemmelige. Du skal ikke skrive navnet ditt pa skjemaet.

Skriv helst med grablyant - da kan du viske bort hvis du ombestemmer deg.

Lag fine tydelige kryss!
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. 2 Svar ferst pa disse 5 spersmalene

i 2
1. Er du gutt eller jente? 4. Hvilken dag er det i dag?
[] Gutt ] Mandag
Tirsda
|:| Jente I:l ¢
|:| Onsdag
2. Abonnerer du pa Skolefrukt? |:| Torsdag

R [] Fredag

|:| Nei 3 ;o2

5. Var du pa skolen i gir?
3. Hvilket klassetrinn er du i? [7a
[]9. Klassetrinn [ Nei

[] 10. Klassetrinn

Del A (begynner pa neste side)

Hvordan svare pa del A?

Dagen i gar er delt opp i 5 perioder: Frokost, pa skolen, etter skolen, middag og kvelds.

- Kryss av for om du spiste de forskjellige matvarene til de forskjellige tidene eller ikke.

- For frukt, grennsaker, poteter og juice skal du ogsé skrive ned HVA du spiste og HVYOR MYE. Under folger en beskrivelse av
hvordan du skal gjere dette.

- For brus, snop, nudler og boller skal du kun krysse av for om du spiste det eller ikke. Her skal du altsd IKKE skrive ned hva og
hvor mye.

Hvordan skrive ned HVA og HVOR MYE for frukt, grennsaker, poteter og brus:

Frukt og beer males i antall (f.eks. ett eple, en banan) eller i porsjon (f.eks. en porsjon fruktsalat)

Grennsaker males i antall (f.eks. en gulrot) eller i porsjon (f.eks. en porsjon salat, en porsjon brokkoli)

Poteter males i antall (f.eks. 2 poteter) eller i porsjon (f.eks. en porsjon potetstappe eller en porsjon
stekte poteter)

Juice males i antall glass (f.eks. ett glass eplejuice)

Hvis du spiste noe som ikke kan males i stykker, porsjoner eller antall, ma du beskrive best mulig hvor mye du spiste (f.eks. 2 never
bringeber, 1% skive kalrot eller 3 ringer paprika).

Brus med sukker er f.eks. Solo, Pepsi, Fanta, Coca-Cola.
Brus uten sukker er f.eks. Solo lett, Solo pluss, Pepsi MAX, Coca-Cola light, Tab X-tra.
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B renkcibake il gar tidlig 3 |

1. Spiste du frokost i gar tidlig?

[J7a [] Nei
2. Spiste du frukt eller bzer i gar tidlig? Frokost

I:l Ja I:l Nei Huvis ja, skriv ned hva slags og hvor mye frukt og bzer du spiste her: |:|

3. Spiste du grennsaker i gar tidlig?

I:| Ja I:| Nei Huvis ja, skriv ned hva slags og hvor mye grennsaker du spiste her: D

4. Drakk du juice i gar tidlig?

I:| Ja I:| Nei Huvis ja, skriv ned hva slags og hvor mye juice du drakk her: |:|

5. Drakk du vann i gar tidlig?

[JJ1a [] Nei

6. Drakk du brus MED sukker i gar tidlig?

[]Ja [ Nei

NB: For spersmal 5-10 skal du IKKE skrive hva og
hvor mye du spiste/drakk

7. Drakk du brus UTEN sukker i gar tidlig?

|:| Ja |:| Nei

8. Spiste du nudler (f.eks. Mr Lee) i gar tidlig?

R []Nei

9. Spiste du boller, muffins, kake eller annen set gjeerbakst i gar tidlig?

|:| Ja |:| Nei

10. Spiste du snop, potetgull eller lignende i gar tidlig?

[JJa [] Nei
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. Tenk pa den tiden da du var pa skolen i gar (eller skulle ha vzert pa skolen)
11. Spiste du skolemat/lunsj i gar?
[JJa [ Nei
o
12. Spiste du frukt eller bzer til skolematen eller i friminuttene i gar? Pa S ko I en

I:| Ja I:| Nei Huvis ja, skriv ned hva slags og hvor mye frukt og beer du spiste her: D

13. Spiste du grennsaker til skolematen eller i friminuttene i gar?

I:| Ta I:| Nei Huvis ja, skriv ned hva slags og hvor mye grennsaker du spiste her: D

14. Drakk du juice til skolematen eller i friminuttene i gar?

I:l Ja I:l Nei Huvis ja, skriv ned hva slags og hvor mye juice du drakk her: |:|
. cea S

15. Drakk du vann til skolematen eller i friminuttene i gar? NB: For sporsmél 15-20 skal du IKKE

|:| Ja |:| Nei skrive hva og hvor mye du spiste/drakk

16. Drakk du brus MED sukker til skolematen eller i friminuttene i gar?

R [] Nei

17. Drakk du brus UTEN sukker til skolematen eller i friminuttene i gar?

R [] Nei

18. Spiste du nudler (f.eks. Mr Lee) som skolemat eller i friminuttene i gar?

[(JJa  [Nei

19. Spiste du boller, muffins, kake eller annen sot gjeerbakst som skolemat eller i friminuttene i gar?
R [] Nei

20. Spiste du snop, potetgull eller lignende i skoletiden i gar?

[]Ja []Nei
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. Tenk tilbake til tiden etter skoletid i giar, men for middag 5 .

21. Spiste du frukt eller bzer etter skoletid, men for middag i gar? Ette rs ko I en

I:l Ja I:l Nei Hvis ja, skriv ned hva slags og hvor mye frukt og baer du spiste her: |:|

22. Spiste du grennsaker etter skoletid, men for middag i gar?

I:l Ja I:l Nei Hvis ja, skriv ned hva slags og hvor mye grennsaker du spiste her: |:|

23. Drakk du juice etter skoletid, men for middag i gar?

I:| Ja I:| Nei Huvis ja, skriv ned hva slags og hvor mye juice du drakk her: |:|

24. Drakk du vann etter skoletid, men for middag i gar?
|:| Ja D Nei NB: For spersmal 24-29 skal du IKKE
skrive hva og hvor mye du spiste/drakk

25. Drakk du brus MED sukker etter skoletid, men for middag i gar?

[JJ1a [] Nei

26. Drakk du brus UTEN sukker etter skoletid, men for middag i gar?

|:| Ja DNei

27. Spiste du nudler (f.eks. Mr Lee) etter skoletid, men for middag i gar?
[JJa [] Nei
28. Spiste du boller, muffins, kake eller annen sot gjzerbakst etter skoletid, men for middag i gar?

[JJa [] Nei

29. Spiste du snop, potetgull eller lignende etter skoletid, men for middag i gar?

[J7a [] Nei

3440




. 6 Tenk tilbake til middagstid i gar

30. Spiste du middag i gar?

[JJa [] Nei

31. Spiste du potet til middag i gar? M |d d ag

[JJa [] Nei |:|

Hvis ja, skriv ned i hvilken form og hvor mye potet du spiste her:

32. Spiste du grennsaker til middag i gar?

I:l Ja I:l Nei Huvis ja, skriv ned hva slags og hvor mye grennsaker du spiste her: |:|

33. Drakk du juice til middag i gar?

I:l Ja I:l Nei Hvis ja, skriv ned hva slags og hvor mye juice du drakk her: |:|

34. Spiste du frukt eller bzer til middag eller som dessert i gar?

I:l Ja I:l Nei Hvis ja, skriv ned hva slags og hvor mye frukt og baer du spiste her: |:|

g C oo
35. Drakk du vann til middag i gir? NB: For spersmél 35-40 skal du IKKE
D Ja D Nei skrive hva og hvor mye du spiste/drakk

36. Drakk du brus MED sukker til middag i gar?

|:| Ja |:| Nei

37. Drakk du brus UTEN sukker til middag i gar?

[JJa [] Nei

38. Spiste du nudler til middag i gar?
|:| Ja, vanlige middagsnudler |:| Ja, Mr Lee eller lignende |:| Nei

39. Spiste du boller, muffins, kake eller annen sot gjzerbakst til middag eller som dessert i gar?

[JJa [] Nei

40. Spiste du snop, potetgull eller lignende til middag eller som dessert i gar?

[11a  []Nei
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. Tenk tilbake til tiden etter middag i gar 7 .

41. Spiste du kveldsmat i gar kveld?
[11a  []Nei
42. Spiste du frukt eller bzer etter middag eller til kvelds i gar? KVE I dS

I:| Ja I:| Nei Huvis ja, skriv ned hva slags og hvor mye frukt og bzer du spiste her: |:|

43. Spiste du grennsaker etter middag eller til kvelds i gar?

I:l Ja I:l Nei Huvis ja, skriv ned hva slags og hvor mye grennsaker du spiste her: |:|

44. Drakk du juice etter middag eller til kvelds i gar?

I:l Ja I:l Nei Huvis ja, skriv ned hva slags og hvor mye juice du drakk her: |:|

. . S
45. Drakk du vann etter middag eller til kvelds i gér? NB: For sporsmél 45-50 skal du IKKE

|:| Ja |:| Nei skrive hva og hvor mye du spiste/drakk

46. Drakk du brus MED sukker etter middag eller til kvelds i gar?

[JJa [] Nei

47. Drakk du brus UTEN sukker etter middag eller til kvelds i gar?

|:| Ja |:| Nei

48. Spiste du nudler (f.eks. Mr Lee) etter middag eller til kvelds i gar?
R [] Nei
49. Spiste du boller, muffins, kake eller annen set gjaerbakst etter middag eller til kvelds i gar?

[]Ja [ Nei

50. Spiste du snop, potetgull eller lignende etter middag eller til kvelds i gar?

[HRE [] Nei
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Del B

Dine meninger om frukt og grennsaker

Na kommer en rekke utsagn om frukt og grennsaker. Hvor enig er du i de forskjellige utsagnene? Alternativene er helt uenig, litt
uenig, litt enig eller helt enig. Hvis du ikke har noen mening, eller du ikke vet hva du skal svare, sé krysser du av for verken enig

eller uenig.

HUSK: Kun ett kryss for hvert spersmal!

1. Jeg spiser alltid opp grennsakene
mine til middag
[ ] Helt uenig

[] Litt uenig

|:| Verken enig eller uenig
] Litt enig

|:| Helt enig

2. Det vil veere lett for meg a spise mer
enn S porsjoner frukt og gronnsaker
hver dag

[] Helt uenig

[] Litt uenig

[] Verken enig eller uenig
|:| Litt enig

|:| Helt enig

3. Hjemme har vi vanligvis frukt
staende fremme i en skal

[] Helt uenig

[] Litt uenig

|:| Verken enig eller uenig
|:| Litt enig

[] Helt enig

4. Det er lettere a spise sotsaker enn
frukt og grennsaker som
snacks/mellommaltid

[] Helt uenig

|:| Litt uenig

|:| Verken enig eller uenig
[] Litt enig

[] Helt enig

5. Min far spiser mye frukt og
gronnsaker

|:| Helt uenig

|:| Litt uenig

|:| Verken enig eller uenig
[] Litt enig

[] Helt enig

6. Det hender ofte at jeg finner meg
frukt og gronnsaker hjemme mellom
maltider

[] Helt uenig

[] Litt uenig

|:| Verken enig eller uenig
[] Litt enig

[] Helt enig

7. Min mor spiser mye frukt og
gronnsaker

[] Helt uenig
[] Litt uenig
|:| Verken enig eller uenig
[ Litt enig
|:| Helt enig
8. Det hender at jeg kutter opp frukt

eller grennsaker til meg selv som
snacks

[] Helt uenig

|:| Litt uenig

|:| Verken enig eller uenig
[] Litt enig

|:| Helt enig

9. Frukt og gronnsaker passer veldig
godt som snacks/mellommaltid

[] Helt uenig

[] Litt uenig

|:| Verken enig eller uenig
[] Litt enig

[] Helt enig

10. Jeg onsker a spise minst 5
porsjoner frukt og grennsaker hver

dag |:| Helt uenig
|:| Litt uenig
|:| Verken enig eller uenig
[] Litt enig
[] Helt enig

11. Jeg spiser alltid frukt eller
gronnsaker til skolematen

|:| Helt uenig

|:| Litt uenig

|:| Verken enig eller uenig
[] Litt enig

[] Helt enig

12. Hjemme har vi vanligvis alltid
frukt og gronnsaker i kjoleskapet

[] Helt uenig

|:| Litt uenig

|:| Verken enig eller uenig
[] Litt enig

[] Helt enig

13. Det ville vzere lett for meg a spise
frukt eller gronnsaker til hvert maltid,
hver dag, hvis jeg bestemte meg for &
gjore det

[] Helt uenig

[] Litt uenig

|:| Verken enig eller uenig
|:| Litt enig

|:| Helt enig

14. Hjemme har vi som regel
gronnsaker til middag hver dag

|:| Helt uenig

[] Litt uenig

|:| Verken enig eller uenig
|:| Litt enig

[] Helt enig

15. Jeg spiser for lite frukt og
grennsaker

|:| Helt uenig

|:| Litt uenig
|:| Verken enig eller uenig

[] Litt enig
[] Helt enig
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16. Jeg har kjept frukt pa butikken
for mine egne penger

[] Helt uenig

[] Litt uenig

|:| Verken enig eller uenig
[] Litt enig

] Helt enig

17. Mer frukt og gronnsaker gjor at
maltidene smaker bedre

[] Helt uenig

[] Litt uenig

[] Verken enig eller uenig
|:| Litt enig

|:| Helt enig

18. Jeg spiser frukt og grennsaker til
hvert maltid

|:| Helt uenig

[] Litt uenig

|:| Verken enig eller uenig
|:| Litt enig

[] Helt enig

19. Frukt er noe av det beste jeg vet

|:| Helt uenig

[] Litt uenig

|:| Verken enig eller uenig
[] Litt enig

[] Helt enig

20. Det hender at mor/far kutter opp
frukt eller grennsaker til meg som
snacks

|:| Helt uenig

|:| Litt uenig

|:| Verken enig eller uenig
[] Litt enig

[] Helt enig

21. Jeg spiser nok frukt og grennsaker

|:| Helt uenig

|:| Litt uenig

|:| Verken enig eller uenig
[] Litt enig

[] Helt enig

22. Jeg er glad i ra grennsaker
[] Helt uenig
[] Litt uenig
|:| Verken enig eller uenig
[] Litt enig
|:| Helt enig

23. Hjemme far jeg lov til  spise frukt
og grennsaker nar jeg vil

|:| Helt uenig

|:| Litt uenig

|:| Verken enig eller uenig
[] Litt enig

[] Helt enig

24. Jeg trenger a spise mer frukt og
gronnsaker

[] Helt uenig

|:| Litt uenig

|:| Verken enig eller uenig
[] Litt enig

[ ] Helt enig

25. Det vil veere lett for meg & spise
frukt eller grennsaker, nar alle andre
spiser sjokolade og annet snop pa
lerdagskvelder

[ ] Helt uenig

[] Litt uenig

[] Verken enig eller uenig
|:| Litt enig

|:| Helt enig

26. Mange av mine venner, sesken og
klassekammerater spiser mye frukt og
gronnsaker

|:| Helt uenig
[] Litt uenig
|:| Verken enig eller uenig
[] Litt enig
[] Helt enig
27. Hjemme er det vanligvis alltid flere

sorter frukt og gronnsaker som jeg
kan spise

[] Helt uenig

] Litt uenig

[] Verken enig eller uenig
|:| Litt enig

|:| Helt enig

28. Hjemme er det vanligvis alltid .

frukt og gronnsaker som jeg
liker |:| Helt uenig

|:| Litt uenig
|:| Verken enig eller uenig

[] Litt enig
[] Helt enig
29. Hvor godt liker du:

Veldig godt

Liker godt

Eple ||
Banan |:|
Pzere |:|

Liker litt

Liker ikke

Appelsin |:|
Klementin |:|
Plomme |:|

Fersken |:|
Nektarin [_|
Ananas |:|

Melon |:|
Jordbzer |:|

Druer |:|
Kiwi [_]

Oooo | goojoooood
Oooo | goojoooood

Veldig godt
Liker godt

Liker litt

Tomat |:|

Agurk |:|
Gronn salat [_]

Oooo | goojoooood

Liker ikke

Gulrot |:|
Kilrot [_]
Hodekal ||

Spinat |:|
Blomkal [_]

Erter |:|

Brokkoli [_]
Mais [_]

Paprika |:|

Lok [_]
Potet |:|

Od oodg  goo | boog (ogg
Od oodg  goo | boog (ogg
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Hva spiser du vanligvis?

Del C

Nar du fyller ut disse sparsmalene skal du tenke pa hva du vanligvis spiser/drikker. Tenk gjerne pa hva du har spist/drukket de siste 3
manedene. Tenk pa bade hva du spiser hjemme, pa skolen og i fritiden. Kryss av i den ruten du foler passer best for deg.

1. Hvor ofte spiser du potet?
] Aldri
[ Sjeldnere enn 1 gang i uken
|:| 1 gang i uken
|:| 2 ganger i uken
|:| 3 ganger i uken
|:| 4 ganger i uken
|:| 5 ganger i uken
|:| 6 ganger i uken
|:| Hver dag
|:| Flere ganger hver dag

2. Hvor ofte spiser du grennsaker
til middag?

] Aldri

[[] Sjeldnere enn 1 gang i uken

|:| 1 gang i uken

|:| 2 ganger i uken

|:| 3 ganger i uken

|:| 4 ganger i uken

|:| 5 ganger i uken

|:| 6 ganger i uken

] Hver dag

|:| Flere ganger hver dag

3. Hvor ofte spiser du gronnsaker
pa broedskivene?

[] Aldri

|:| Sjeldnere enn 1 gang i uken
|:| 1 gang i uken

|:| 2 ganger i uken

|:| 3 ganger i uken

|:| 4 ganger i uken

|:| 5 ganger i uken

|:| 6 ganger i uken

] Hver eneste dag

|:| Flere ganger hver dag

4. Hvor ofte spiser du andre
gronnsaker?
(f.eks. gulrot til skolematen)

] Aldri

|:| Sjeldnere enn 1 gang i uken

|:| 1 gang i uken

|:| 2 ganger i uken

|:| 3 ganger i uken

|:| 4 ganger i uken

|:| 5 ganger i uken

|:| 6 ganger i uken

|:| Hver dag

|:| Flere ganger hver dag

5. Hvor ofte spiser du eple, appelsin,

pzre og banan?

] Aldri

[] Sjeldnere enn 1 gang i uken

|:| 1 gang i uken

|:| 2 ganger i uken

|:| 3 ganger i uken

|:| 4 ganger i uken

|:| 5 ganger i uken

|:| 6 ganger i uken

|:| Hver dag

|:| Flere ganger hver dag

6. Hvor ofte spiser du annen frukt

og baer?

(andre frukter og baer enn eple, appelsin,

peere og banan)

] Aldri

|:| Sjeldnere enn 1 gang i uken

|:| 1 gang i uken

|:| 2 ganger i uken

|:| 3 ganger i uken

|:| 4 ganger i uken

|:| 5 ganger i uken

|:| 6 ganger i uken

[ ] Hver dag

|:| Flere ganger hver dag

7. Hvor ofte spiser du pommes frites?
] Aldri
[] Sjeldnere enn 1 gang i uken
|:| 1 gang i uken
|:| 2 ganger i uken
|:| 3 ganger i uken
|:| 4 ganger i uken
|:| 5 ganger i uken
|:| 6 ganger i uken
|:| Hver dag
|:| Flere ganger hver dag

8. Hvor ofte spiser du potetgull?
] Aldri
|:| Sjeldnere enn 1 gang i uken
|:| 1 gang i uken
|:| 2 ganger i uken
|:| 3 ganger i uken
|:| 4 ganger i uken
|:| 5 ganger i uken
|:| 6 ganger i uken
|:| Hver dag
|:| Flere ganger hver dag

9. Hvor ofte spiser du godterier?
(sjokolade, blandet godt osv.)

] Aldri

[] Sjeldnere enn 1 gang i uken
|:| 1 gang i uken

|:| 2 ganger i uken

|:| 3 ganger i uken

|:| 4 ganger i uken

|:| 5 ganger i uken

|:| 6 ganger i uken

|:| Hver dag

|:| Flere ganger hver dag
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10. Hvor ofte spiser du nudler? 13. Hvor ofte drikker du saft? 16. Hvor ofte drikker du vann?

] Aldri

|:| Sjeldnere enn 1 gang i uken
|:| 1 gang i uken

|:| 2 ganger i uken

|:| 3 ganger i uken

|:| 4 ganger i uken

|:| 5 ganger i uken

|:| 6 ganger i uken

[ ] Hver dag

[] Flere ganger hver dag

11. Hvor ofte spiser du boller, muffins,
kake eller annen sot gjaerbakst?

] Aldri

] Sjeldnere enn 1 gang i uken
|:| 1 gang i uken

|:| 2 ganger i uken

|:| 3 ganger i uken

|:| 4 ganger i uken

|:| 5 ganger i uken

|:| 6 ganger i uken

[] Hver dag

|:| Flere ganger hver dag

12. Hvor ofte drikker du juice?

[] Aldri

|:| Sjeldnere enn 1 gang i uken
|:| 1 gang i uken

|:| 2 ganger i uken

|:| 3 ganger i uken

|:| 4 ganger i uken

|:| 5 ganger i uken

|:| 6 ganger i uken

|:| Hver dag

|:| Flere ganger hver dag

(f.eks. Mr Lee) [] Aldri

|:| Sjeldnere enn 1 gang i uken
|:| 1 gang i uken

|:| 2 ganger i uken

|:| 3 ganger i uken

|:| 4 ganger i uken

|:| 5 ganger i uken

|:| 6 ganger i uken

[] Hver dag

|:| Flere ganger hver dag

14. Hvor ofte drikker du brus MED
sukker?

] Aldri

[ Sjeldnere enn 1 gang i uken
|:| 1 gang i uken

|:| 2 ganger i uken

|:| 3 ganger i uken

|:| 4 ganger i uken

|:| 5 ganger i uken

|:| 6 ganger i uken

|:| Hver dag

|:| Flere ganger hver dag

15. Hvor ofte drikker du brus UTEN
sukker?

] Aldri

[] Sjeldnere enn 1 gang i uken
|:| 1 gang i uken

|:| 2 ganger i uken

|:| 3 ganger i uken

|:| 4 ganger i uken

|:| 5 ganger i uken

|:| 6 ganger i uken

|:| Hver dag

|:| Flere ganger hver dag

] Aldri

[ Sjeldnere enn 1 gang i uken
|:| 1 gang i uken

|:| 2 ganger i uken

|:| 3 ganger i uken

|:| 4 ganger i uken

|:| 5 ganger i uken

|:| 6 ganger i uken

|:| Hver dag

|:| Flere ganger hver dag

17. Hvor ofte har du med deg frukt
eller gronnsaker hjemmefra pa skolen?

[] Hver skoledag

[] 4 dager i uken

|:| 3 dager i uken

[] 2 dager i uken

[]1 dag i uken

|:| Sjeldnere enn en dag i uken

(] Aldri

[] Vet ikke

18. Hvor ofte spiser du frukt og
grennsaker pa skolen?

] Hver skoledag

[] 4 dager i uken

|:| 3 dager i uken

[] 2 dager i uken

[]1 dag i uken

|:| Sjeldnere enn en dag i uken

[] Aldri

[] Vet ikke
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19. Hvor ofte spiser du snop, potetgull
eller lignende pa skolen?

|:| Hver skoledag

|:| 4 dager i uken

[] 3 dager i uken

[] 2 dager i uken

[] 1 dag i uken

[[] Sjeldnere enn en dag i uken

[] Aldri

[] Vet ikke

20. Hvor ofte spiser du nudler pa skolen?
(F.eks. Mr Lee)

[] Hver skoledag

|:| 4 dager i uken

[] 3 dager i uken

[] 2 dager i uken

[]1 dag i uken

|:| Sjeldnere enn en dag i uken

] Aldri

[] Vet ikke

21. Hvor ofte spiser du boller,
muffins, kake eller annen sot
gjeerbakst pa skolen?

[] Hver skoledag

[] 4 dager i uken

|:| 3 dager i uken

[] 2 dager i uken

[]1 dag i uken

|:| Sjeldnere enn en dag i uken

[] Aldri

[] Vet ikke
22. Hvor ofte drikker du brus MED
sukker pa skolen?

] Hver skoledag

[] 4 dager i uken

|:| 3 dager i uken

[] 2 dager i uken

[]1 dag i uken

|:| Sjeldnere enn en dag i uken

[] Aldri

[] Vet ikke

23. Hvor ofte drikker du brus
UTEN sukker pa skolen?

] Hver skoledag

[] 4 dager i uken

|:| 3 dager i uken

[] 2 dager i uken

[]1 dag i uken

|:| Sjeldnere enn en dag i uken

[] Aldri

[] Vet ikke

24. Hvor ofte drikker du vann pa
skolen?

] Hver skoledag

|:| 4 dager i uken

|:| 3 dager i uken

|:| 2 dager i uken

[]1 dag i uken

|:| Sjeldnere enn en dag i uken

[] Aldri

[] Vet ikke

Del D

Noen spersmal om deg og ditt

1. Hvor mange porsjoner frukt og
gronnsaker tror du at en pa din alder
beor spise hver dag?

Dlngen
1
2
3
[]a
s

|:| Mer enn 5

2. Hvor mange porsjoner frukt og
gronnsaker tror du at du spiser hver
dag?

|:| Ingen

11

2

3

4

s

|:| Mer enn 5

3. Hva mener du om det & fa
utdelt en frukt eller en grennsak
pa skolen hver dag?

[] Det er veldig bra

|:| Det er bra

|:| Jeg har ikke noen mening om det
|:| Det er en darlig ordning

4. Er du allergisk mot frukt eller
gronnsaker?

[]Nei
[] Usikker/vet ikke
[] Ja, men bare mot noen fa sorter

|:| Ja, mot flere sorter

5. Hva veide du sist du veide deg?
(Hele kg)

Skriv tydelig! kg

6. Hvor hey var du sist du malte
deg? (Hele cm)

Uten kommal! cm

3440
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7. Reyker du? 11. Hvor mange beker tror du det er hjemme hos

[] Har aldri reykt

|:| Har aldri roykt fast og reyker ikke i det hele tatt nd
[] Har roykt fast, men har sluttet helt na

|:| Royker, men ikke daglig

|:| Royker daglig, omtrent sigaretter per dag

8. Har du noen gang drukket ol, vin eller brennevin?
(Kryss av for det svaret som passer best til ditt forbruk.)

|:| Jeg har aldri smakt ol, vin eller brennevin
|:| Jeg har sé vidt smakt alkohol

|:| Drikker ca. 1 gang per maned

|:| Drikker ca. 1 gang per uke

|:| Drikker mer enn en gang per uke

9. Prover du a slanke deg?
|:| Nei, vekten min er passe

|:| Nei, men jeg trenger & slanke meg

dere?
(50 beker er ca. 1 meter i bokhyllen)

[] Ingen beker
[] Mindre enn 20
[J20-50
[]50-100
[]100-500
[]500- 1000
|:| Mer enn 1000

12. Utenom skoletid: Hvor mange timer per dag pleier du
asepa TV og/eller sitte foran PC'en?

|:| Ingen

[] Mindre enn en ¥ time om dagen
|:| Y2 - 1 time

[]2-3 timer

|:| 4 timer

|:| Mer enn 4 timer

|:| Ja 13. Utenom skoletid: Hvor mange GANGER i uken

10. Hvor lang utdanning tror du at du kommer til 4 ta?
(Sett bare ett kryss!)

|:| Utdanning pa hayskole eller universitet
|:| Yrkes- eller allmennfaglig utdanning pé videregaende skole
|:| Ikke mer utdanning etter ungdomsskolen

[] Annet, skriv hva:

driver du idrett, eller mosjonerer du sa mye at du
blir andpusten og/eller svett?

[] Hver dag

[] 4 - 6 ganger i uken

|:| 2 - 3 ganger i uken

|:| En gang i uken

|:| En gang i maneden

|:| Mindre enn en gang i maneden

] Aldri

Del E

Noen sporsmal om brus

Hvor mye brus drakk du i lepet av forrige helg?

Eks. Drakk du en halv liter - skriv 0,5
1. Brus MED sukker

De dagene du ikke drakk brus - skriv 0 i -
en av rubrikene Fredag: R
Skriv tydelig!
Lerdag: 9
Sendag: 9

2. Brus UTEN sukker

liter Fredag: N liter

liter Lerdag: ’ liter

liter Sendag: ’ liter
3440
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3. Hvor mye brus drikker du
vanligvis hver gang du drikker brus?

|:| Mindre enn 0,5 liter
[] Omtrent 0,5 liter
|:| Mer enn 0,5 liter

4. Hvor ofte finnes det brus MED
sukker i hjemme hos deg?

[] Aldri

|:| Sjeldnere enn 1 dag i méneden
|:| Sjeldnere enn 1 dag i uken
[]1 dag i uken

|:| 2 dager i uken

|:| 3 dager i uken

[] 4 dager i uken

|:| 5 dager i uken

[] 6 dager i uken
[] Alltid/hver dag

5. Hvor ofte finnes det brus UTEN
sukker hjemme hos deg?

] Aldri

|:| Sjeldnere enn 1 dag i maneden
|:| Sjeldnere enn 1 dag i uken
[]1 dag i uken

|:| 2 dager i uken

[13 dager i uken

|:| 4 dager i uken

[] 5 dager i uken

|:| 6 dager i uken
[] Alitid/hver dag

6. Nar det finnes brus hjemme hos
deg, kan du drikke nar du vil?

[] Nei, sjelden

] Av og til
[] Ja, som regel
[] 7a, alltid

7. Hvor ofte serveres brus MED
sukker til middag hjemme hos deg?

] Aldri

[ Sjeldnere enn 1 gang i maneden
|:| Sjeldnere enn 1 gang i uken

|:| 1 gang i uken

|:| 2 ganger i uken

[] 3 ganger i uken

|:| 4 ganger i uken

|:| 5 ganger i uken

|:| 6 ganger i uken
[ ] Hver dag

8. Hvor ofte serveres brus UTEN
sukker til middag hjemme hos deg?

[] Aldri

|:| Sjeldnere enn 1 gang i maneden
|:| Sjeldnere enn 1 gang i uken

|:| 1 gang i uken

|:| 2 ganger i uken

|:| 3 ganger i uken

|:| 4 ganger i uken

|:| 5 ganger i uken

|:| 6 ganger i uken

|:| Hver dag

9. Hvor ofte serverer din mor eller
far deg brus MED sukker hjemme -
utenom middag?

[] Aldri

|:| Sjeldnere enn 1 gang i maneden
|:| Sjeldnere enn 1 gang i uken

|:| 1 gang i uken

|:| 2 ganger i uken

|:| 3 ganger i uken

|:| 4 ganger i uken

|:| 5 ganger i uken

|:| 6 ganger i uken
[] Hver dag

10. Hvor ofte serverer din mor eller
far deg brus UTEN sukker hjemme -
utenom middag?

[] Aldri

|:| Sjeldnere enn 1 gang i maneden

|:| Sjeldnere enn 1 gang i uken
|:| 1 gang i uken

|:| 2 ganger i uken

|:| 3 ganger i uken

|:| 4 ganger i uken

|:| 5 ganger i uken

|:| 6 ganger i uken
[] Hver dag

11. Hvor langt er det fra hjemmet
ditt til nzermeste sted du kan kjepe
brus?

|:| Mindre enn 50 meter
[150 - 100 meter

] 100 - 250 meter
[]250 - 500 meter
[]0,5-1km
[(J1-2km
[]2-3km
[]3-5km
[15-10km

[ ] Mer enn 10 km

12. Hvor langt er det fra skolen din
til nzermeste sted du kan Kkjope
brus.?

|:| Mindre enn 50 meter
[]50 - 100 meter

[] 100 - 250 meter
[]250 - 500 meter
[J0,5-1km
[(J1-2km
[J2-3km
[]3-5km

[15-10km
[] Mer enn 10 km

3440
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13. Hvor ofte drikker din mor brus 16. Hvor ofte drikker din far brus 19. Hvor ofte drikker dine beste
MED sukker? UTEN sukker? venner brus MED sukker?

] Aldri

[ Sjeldnere enn 1 gang i uken
|:| 1 gang i uken

|:| 2 ganger i uken

|:| 3 ganger i uken

|:| 4 ganger i uken

|:| 5 ganger i uken

|:| 6 ganger i uken

|:| Hver dag

|:| Flere ganger hver dag

|:| Har ikke mor (hopp til sp. 15)

14. Hvor ofte drikker din mor brus
UTEN sukker?

[] Aldri

|:| Sjeldnere enn 1 gang i uken
|:| 1 gang i uken

|:| 2 ganger i uken

|:| 3 ganger i uken

|:| 4 ganger i uken

|:| 5 ganger i uken

|:| 6 ganger i uken

|:| Hver dag

|:| Flere ganger hver dag

15. Hvor ofte drikker din far brus
MED sukker?

] Aldri

[[] Sjeldnere enn 1 gang i uken
|:| 1 gang i uken

|:| 2 ganger i uken

|:| 3 ganger i uken

|:| 4 ganger i uken

|:| 5 ganger i uken

|:| 6 ganger i uken

[ ] Hver dag

|:| Flere ganger hver dag

|:| Har ikke far (hopp til sp. 17)

] Aldri

[ Sjeldnere enn 1 gang i uken
|:| 1 gang i uken

|:| 2 ganger i uken

|:| 3 ganger i uken

|:| 4 ganger i uken

|:| 5 ganger i uken

|:| 6 ganger i uken

|:| Hver dag

|:| Flere ganger hver dag

17. Hvor ofte drikker dine sesken
brus MED sukker?
Tenk gjennomsnitt. Sett bare ett kryss.

] Aldri

[] Sjeldnere enn 1 gang i uken
|:| 1 gang i uken

|:| 2 ganger i uken

|:| 3 ganger i uken

|:| 4 ganger i uken

|:| 5 ganger i uken

|:| 6 ganger i uken

|:| Hver dag

|:| Flere ganger hver dag

|:| Har ikke sesken (hopp til sp.
19)

18. Hvor ofte drikker dine sesken
brus UTEN sukker?
Tenk gjennomsnitt. Sett bare ett kryss.

[] Aldri

|:| Sjeldnere enn 1 gang i uken
|:| 1 gang i uken

|:| 2 ganger i uken

|:| 3 ganger i uken

|:| 4 ganger i uken

|:| 5 ganger i uken

|:| 6 ganger i uken

[] Hver dag

[] Flere ganger hver dag

Tenk gjennomsnitt. Sett bare ett kryss.

[] Aldri

[ Sjeldnere enn 1 gang i uken
|:| 1 gang i uken

|:| 2 ganger i uken

|:| 3 ganger i uken

|:| 4 ganger i uken

|:| 5 ganger i uken

|:| 6 ganger i uken

|:| Hver dag

|:| Flere ganger hver dag

|:| Har ikke venner (hopp til sp.
21)

20. Hvor ofte drikker dine beste
venner brus UTEN sukker?
Tenk gjennomsnitt. Sett bare ett kryss.

[] Aldri

|:| Sjeldnere enn 1 gang i uken
|:| 1 gang i uken

|:| 2 ganger i uken

|:| 3 ganger i uken

|:| 4 ganger i uken

|:| 5 ganger i uken

|:| 6 ganger i uken

[] Hver dag

|:| Flere ganger hver dag

21. Brus MED sukker egner seg godt
til mat

[] Helt uenig

[] Litt uenig

|:| Verken enig eller uenig
[] Litt enig

[] Helt enig

22. Brus UTEN sukker egner seg
godt til mat

[ ] Helt uenig

[] Litt uenig

|:| Verken enig eller uenig
[ Litt enig

|:| Helt enig
3440
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23. Brus MED sukker egner seg godt
som torstedrikk

[] Helt uenig

[] Litt uenig

|:| Verken enig eller uenig
[] Litt enig

[ ] Helt enig

24. Brus UTEN sukker egner seg
godt som terstedrikk

[] Helt uenig

[] Litt uenig
|:| Verken enig eller uenig

25. Brus MED sukKer er godt for
helsen

[] Helt uenig

[] Litt uenig

|:| Verken enig eller uenig
[] Litt enig

[] Helt enig

26. Brus UTEN sukker er godt for
helsen

[] Helt uenig

[] Litt uenig
|:| Verken enig eller uenig

27. P en skala fra 0 til 10, hvor godt
liker du brus MED sukker?

Skriv tydelig!

28. P en skala fra 0 til 10, hvor godt
liker du brus UTEN sukker?

[ ] Litt enig [] Litt enig
[] Helt enig [] Helt enig
TAKK FOR HJELPEN!

Har du noe du vil si om ernzring/kosthold/mat?

Skriv det her!

3440
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