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Energy Balance-Related Behavior and
Anthropometric Measures Among
Adolescents Across Three Educational
Levels: A Cross-Sectional Study in Dutch
Schools

Monica A. M. Ridder, PhD"? Maaike Koning, MA',
Tommy L. S. Visscher, PhD"?*?, Remy A. Hirasing, PhD*,
Jacob C. Seidell, PhD'?, and Carry M. Renders, PhD'?

Abstract

Energy balance—related behavior on schooldays and beliefs about school-based interventions may differ between students
in different educational levels, sexes, and BMI (body mass index) categories. In Zwolle (the Netherlands), 1,084 adolescents
(13-15 years) at 9 secondary schools completed a questionnaire. Overweight prevalence (boys 18.1%, girls 19.3%) increased
with decreasing educational level, especially in boys. Girls reported healthier behavior than boys regarding daily consumption
of fruit (35% vs. 29%), vegetables (58% vs. 48%), <| snack/candy (36% vs. 26%), <3 glasses of sugared drinks (80% vs. 73%;
all p <.05). Unhealthier dietary behaviors were associated with lower educational level, except for eating sugary and savory
snacks. Snacks and sugared drinks consumed at school were mostly brought from home (61.6% and 68.5%, respectively).
Overweight students reported less frequent consumption of daily breakfast, snacks, and sugared drinks than nonoverweight
students. Of all students, 40% spent >| hour per day cycling to school. Lower educational level students reported less
organized sports activities than higher level students, but more outside play and other activities. Overweight was associated
with cycling to school (boys) and participating in organized sports (girls). More girls than boys were interested in lessons
about healthy nutrition (44.4% vs. 31.7%). To stimulate physical activity, boys suggested more physical education classes
(63%), girls advised more variation (47%) and choice (43%). A healthy school canteen (57%) and offering free fruit (67%) were
suggested as promising interventions to stimulate healthy behavior. Educational and environmental interventions to tackle
unhealthy dietary and physical activity behavior should be developed in collaboration with parents and tailored to educational
level and gender.
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Childhood obesity can lead to short- and long-term health
problems (Daniels, 2006; Whitaker, 2011) and is associated
with adult obesity (Singh, Mulder, Twisk, van Mechelen, &
Chinapaw, 2008). Adolescence is associated with more
autonomy, which affects dietary, physical activity, and sed-
entary behaviors. Because adolescent behavioral patterns are
likely to become long-term patterns, interventions targeting
adolescents’ health behavior are needed (Bauer, Yang, &
Austin, 2004).

Since 1980, the prevalence of overweight in Dutch chil-
dren (2-21 years) has increased twofold to threefold to 14%
and obesity prevalence fourfold to sixfold to 2% in 2009
(Schonbeck et al., 2011). In order to tackle this rising

prevalence, several Dutch cities, including Zwolle (120,000
inhabitants), have adapted the French EPODE approach,
which is called JOGG (Youth on a Healthy Weight) in the
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Netherlands (Borys et al., 2012; Renders et al., 2010).
Implementing school-based interventions is part of this inte-
grated community approach. In a whole school approach,
such as the Health Promotion School framework, combining
interventions in the social and physical environment has
shown promising results (Langford et al., 2014). Moreover,
healthy behavior is associated with school performances
(Burkhalter & Hillman, 2011).

Dutch schools have a high degree of autonomy in design-
ing learning programs to achieve national key objectives.
Three key objectives are related to health behavior: (a) to
gain knowledge about body and health, (b) to learn to care
for yourself and others, (c) to learn about healthy physical
activities (Eurydice, 2007). The secondary education system
has three consecutive levels according to the students’ intel-
lectual abilities: prevocational, senior general, and pre-uni-
versity education. Generally, the curriculum includes 3 to 4
weekly hours of physical education (PE) in all levels. In the
prevocational level, more time is spent on health education
than in higher education levels (19 vs. 14 lessons). Most
school canteens offer healthy and less healthy food
(Mikolajczak, Berg, & Bemelmans, 2012).

The differentiated school system offers the opportunity to
tailor health education to the intellectual abilities and needs
of students. Available theoretically grounded interventions
predominantly target prevocational students, who often have
a low social-economic background and an increased risk of
adapting unhealthy lifestyles (Bessems et al., 2012; Kropski,
Keckley, & Jensen, 2008; van Dorsselaer et al., 2010; Singh,
Chin, Brug and van Mechelen, 2007). It remains unclear
whether these interventions are also necessary for higher
educational level students and, if so, are appropriate. This
study aims to discern differences in overweight prevalence
and dietary, physical activity, and sedentary behavior of stu-
dents in different educational levels and their beliefs about
school-based health interventions in order to provide input
for interventions, tailored to the needs of the differentiated
adolescent school population.

Method
Design

CheckTeen is a cross-sectional study among second-grade
students (age 13-15 years) of secondary schools in Zwolle,
the Netherlands. All 12 secondary schools were invited to
participate and 75% (n = 9) accepted. Three schools declined
participation because they were involved in another study.
Data collection took place between November 2010 and
December 2011 and consisted of a digital questionnaire on
sociodemographic characteristics; dietary, physical activity,
and sedentary behaviors; and beliefs about school-based
interventions, followed by anthropometric measurements
(height, body weight). The questionnaire was filled out in the
presence of a teacher and a research assistant. Based on a

pretest on four groups of prevocational second-grade stu-
dents in another region, the questionnaire was shortened and
the instructions were simplified. Parents were informed by
letter and a website and given the option to withdraw their
child from the study. CheckTeen was approved by the
Medical Committee of the VU Medical Centre, Amsterdam.

Anthropometric Measurements

Body weight and height were measured according to proto-
col by school nurses of the local public health service (GGD
[Jsselland) during the periodic health check, which is part of
the nationwide Youth Health Care program (Frederiks,
Buuren, Burgmeijer, Verloove-Vanhorick, & Wit, 2002).
Age- and gender-specific cutoff points for body mass index
(BMI) defined by Cole et al. were used to define the catego-
ries: thinness, healthy weight, overweight and obesity (Cole,
Bellizzi, Flegal, & Dietz, 2000).

Digital Questionnaire

The digital questionnaire consisted of 72 questions on the
students’ characteristics; dietary, physical activity, and sed-
entary behavior on schooldays; and their beliefs about
school-based overweight prevention. The questions on
dietary, physical activity, and sedentary behaviors were
based on questionnaires from a comparable study in the same
city targeting primary school children (4-13 years; de Jong,
Schokker, Visscher, Seidell, & Renders, 2011). Ethnicity was
dichotomized as non-Western background (one or both par-
ents born in Turkey, Morocco, Surinam, Netherlands
Antilles) versus Dutch or Western background (both parents
born in the Netherlands or in a country not specified; de Jong
etal., 2011).

Dietary Behavior

Students indicated the frequency of eating breakfast, fruit
and vegetables, the frequency and number of glasses of fruit
juice, soft drinks (excluding diet soft drinks), energy drinks,
and sweetened dairy drinks per day, and the frequency and
amount of sweets, candy bars, cookies, savory snacks, and
crisps per day. Dietary behaviors were dichotomized based
on dietary standards recommended for adolescents by the
Dutch Nutrition Centre and the Dutch Health Council (2006):
eating breakfast daily, daily consumption of >1 portion of
fruit, >1 portion of vegetables, <3 glasses of sugared drinks,
and <1 snack or candy. Students also reported the frequency
of consumption and the source of snacks/candy and sugared
drinks consumed during school hours.

Physical Activity and Sedentary Behavior

The physical activity behavior items consisted of outside play,
participating in organized sports, other activities (e.g., side
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job, paper route), and active commuting to school. Sedentary
behavior items concerned TV/video/DVD viewing and com-
puter use (for recreation and homework). Students indicated
the frequency and time (five categories: <0.5, 0.5-1.0, 1-2,
2-3, >3 hours/day) spent on these activities on schooldays and
for organized sports on all days of the week. The average time
per school day spent on each activity was calculated.

As 90% of the students cycled to school, active commut-
ing time was calculated only for cycling students based on
the indicated frequency and distance between home and
school and an average cycling speed of 12.5 km/h. Active
commuting, outside play, and other activities were dichoto-
mized as >1 hour or <1 hour of the activity per day, and orga-
nized sports was dichotomized as >1 hour or <1 hour per
week, based on the Dutch standard for exercise for youth
(Kemper, Ooijendjik, & Stiggelbout, 2000). TV/video/DVD
viewing was dichotomized as <2 hours or >2 hours per
school day (American Academy of Pediatrics, 2001). The
same cutoff was used for computer use and total screen time
(TV/video/DVD + computer use).

Perceptions and Beliefs

Students indicated their perceived weight status on a 5-point
Likert-type scale (much too thin, a little too thin, just about
right, a bit overweight, very overweight). Perceived dietary
and physical activity behaviors were indicated by comparing
personal behavior to other students’ behavior on a 4-point
Likert-type scale ([totally] agree, [totally] disagree): I eat
healthier/am more active than most other students (de
Nooijer & de Vries, 2007). Questions on beliefs about
school-based health promotion were based on an existing
questionnaire for adolescents (van Exel, de Graaf, &
Brouwer, 2006) and the results of focus group interviews
with the target group (Ridder, Heuvelmans, Visscher, Seidell,
& Renders, 2010). Students were asked to (totally) agree or
(totally) disagree with statements regarding interventions on
a 4-point Likert-type scale and to select two best interven-
tions from a list.

Analysis

Statistical analyses were performed using SPSS for Windows,
version 20.0 (SPSS Inc., Chicago, IL). The level of signifi-
cance for all statistical tests was set at p < .05 (two-sided).
Chi-square tests were used to identify differences in behavior
and beliefs about school-based health promotion between
students of different gender, educational level, and BMI cat-
egory. We explored whether the association between educa-
tional level and dietary and physical activity behavior was
modified by gender (Table 2) and explored the same for the
association between educational level and perception of les-
sons (Table 3). Because of small numbers the BMI categories
were dichotomized in overweight (including obesity) versus
nonoverweight students (thinness and healthy weight).

Results

Study Population

The digital questionnaire was completed by 1,432 students.
Participation was refused by 53 students or their parents
(3.6%). Anthropometric measurements of 1,301 students
were assessed. Based on the students’ name and date of birth,
data from both measurements for 1,084 students were com-
bined. The maximum time period between filling out the
questionnaire and having anthropometric measurements
taken was 8 months. Mean age of the participants was 14.0
year (SD = 0.55), 46.6% were boys, 9.2% of the students had
a non-Western background, which is in accordance with
regional statistics (Table 1). Because the association between
educational level and breakfast, other activities, and orga-
nized sports differed significantly between boys and girls,
results for boys and girls are presented separately.

Body Weight

The prevalence of overweight was similar for boys and girls
but differed significantly between prevocational, senior gen-
eral education, and pre-university levels overall (prevoca-
tional 25.3%, senior general education 14.2%, pre-university
12.7%, p < .001) and for boys separately (Table 1).
Discrepancies were found between the measured BMI cate-
gory and perceived body weight status. Of the girls, 35.2%
perceived themselves to be too fat, while 19.3% was catego-
rized as being overweight. In contrast, 14.5% of the boys
considered themselves too thin, while 3.8% was classified
underweight. Up to 25.3% of the healthy weight girls consid-
ered themselves to be too fat, against 9.4% of the healthy
weight boys (p <.001). Of the overweight boys, 40% judged
their body weight as “just about right” against 23.2% of the
overweight girls (p <.002; whole group, data not shown).

Dietary Behavior

Girls reported significantly healthier dietary behaviors than
boys, except for having daily breakfast (Table 2). At most one
snack per school day was eaten by 35.9% of the girls and
25.5% of the boys. Overall, 32.3% of the students reported
daily consumption of fruit and 53.0% reported daily con-
sumption of vegetables. The percentage of students (boys and
girls) who had a daily breakfast, daily fruit and vegetables
consumption, and drank less than 3 glasses of sugared drinks
per school day increased significantly with educational level.

Compared with nonoverweight students, overweight stu-
dents significantly indicated less often daily breakfast con-
sumption (70.6% vs. 78.9%, p = .012). Overweight boys
reported healthier dietary behaviors than nonoverweight
boys with regard to snack consumption (40.7% vs. 22.0%,
p < .001) and consumption of sugared drinks (81.3% vs.
71.2%, p = .049). No differences in dictary behavior were
found between nonoverweight and overweight girls.
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Table 2. Dietary, Physical Activity, and Sedentary Behavior of Students of Different Educational Levels (Prevocational, Senior General,
and Pre-university Level) and Gender on Schooldays (n = 1,084).

Boys Girls All students
Pre- Senior Pre- Pre- Senior Pre-
vocational  general university p vocational general university p Boys Girls p
Behaviors (n=199) (n=141) (n=165) value* (n=224) (n=138) (n=217) value (n=505) (n=579) value
Dietary Behavior (% Students Who Meet the Criteria)
Daily 68.6 74.5 90.3 <.001** 64.7 84.1 85.7 <.001*® 774 772 .960
breakfast*
>| portion 21.6 30.5 37.7 .005* 25.9 32,6 46.1 <.001*¢  29.1 35.1 .037
fruit/day
>| portion 41.7 48.2 55.2 .038" 45.5 58.0 69.6 <.001** 479 57.5 .002
vegetables/
day
<3 g sugared 63.8 75.2 824 <.001** 723 78.3 89.9 <.001*  73.1 80.3 .004*¢
drinks/day
<1 snack or 23.1 220 315 .098 344 326 39.6 .523 25.5 359 <00l
candy/day
Perception 387 49.6 58.2 <.001° 304 399 46.1 .002* 48.1 385 .001
behavior:
Healthier

than others

Physical Activity (PA) (% Students Who Meet the Criteria)

Outside play 27.6 14.9 12.1 <.001** 21.0 9.4 10.1 .001 19.0 14.2 .032**
and sports >|
hour/day

Other activities 25.1 14.2 6.7 <.0012>< 15.2 87 12.4 227 16.0 12.6 .109
(hobby, job)
>| hour/day*

Participation 66.3 74.5 80.6 .009° 52.5 76.8 79.6 <001*® 733 68.5 .083
in organized
sports >|
hour/week*

Active 422 34.0 46.7 079¢ 344 355 44.7 .059* 414 385 359
commuting
to school
(cycling) >1
hour/day

Perception PA: 51.3 51.8 62.4 0.024*¢ 28.1 41.3 47.9 <.001** 550 38.7 <.001
Healthier
than others

Sedentary Behavior (% Students Who Meet the Criteria)

Watching TV 67.8 75.2 89.1 <.001%* 674 79.7 86.6 <.001*® 768 77.5 751
<2 hour/day

Using 64.8 70.2 77.6 .029° 732 78.3 82.0 .083° 70.5 77.7 .007
computer <2
hour/day

Total screen 26.6 312 42.4 .005*¢ 31.3 348 40.6 .120* 33.1 35.6 363
time <2 hour/
day

“Significant relation between prevocational and pre-university students. bSignificant relation between prevocational and senior general students. “Significant
relation between senior general and pre-university students (p <.05).

#A p value < .05 indicates a statistically significant difference over the three educational levels.

*Significant interaction for educational level by gender for breakfast, other activities, and participation in organized sports.
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Table 3. Perception of the Lessons About Healthy Eating and Physical Education (% Students Who Agreed With the Statement) of
Students of Different Educational Levels (Prevocational, Senior General, and Pre-university Level; n = 1,084).

Boys

Girls All

Senior Pre-
Prevocational general university p

Perceptions (n=199) (n=141) n=165 value®

Prevocational
(n=224)

Senior Pre-
general  university p Boys Girls p
(n=138) (n=217) value (n=>505) (n=579) value

Lessons About Healthy Eating (% Students Agreeing With the Statement)

| learn enough 704 47.5 50.3 <.001**
about healthy
eating
would like 39.2 36.9 388 .852
to learn
more about
preparing
healthy food
find lessons 337 31.2 29.7 751
about healthy
eating
interesting
talk with my 322 220 23.6
parents about
what | learn
about healthy
food*
Due to lessons | 24.6 14.2 10.9
have improved
my healthy
eating habits

071°

.002*°

60.3 44.9 424

42.0 46.4 45.6 619 31.7 44.4

19.6 20.3 12.0

001** 574 499 007

48.7 47.8 488 979 384 484 .002

<.001

259 34.1 244 .101 26.5 27.3 941

055  17.2 16.9 .768

Physical Education (PE) Lessons (% Students Agreeing With the Statement)

| think we have 62.3 51.1 50.9 040
sufficient PE
lessons
| would like to 42.7 454 34.5 169
learn more
about how to
be sufficiently
and healthily
active
| like PE lessons 93.0 92.9 90.3 .892
Due to lessons 377 29.8 18.2 <.001*¢
| have become
more active in
sports in my
spare time*

78.6 79.0 737 Al 55.4 76.9

79.5 85.5 79.3 .148 92.1 80.8
237 26.1 18.4 218 29.1 223 .007

<.001

40.6 457 36.9 .256 40.8 40.4 728

<.001

*Significant relation between prevocational and pre-university students. *Significant relation between prevocational and senior general students. “Significant

relation between senior general and pre-university students (p < .05).

#A p value < .05 indicates a statistically significant difference over the three educational levels.
*Significant interaction for educational level by gender for the statements: “I talk with my parents about what | learn about healthy food” and “Due to

lessons | have become more active in sports in my spare time.”

More boys than girls perceived their dietary behavior as
healthier than other students’ behavior (48.1% vs. 38.5%,
p = .001). The perception of a healthier dietary behavior
compared with others increased with educational level (boys
p < .001, girls p = .002). Nonoverweight students signifi-
cantly more often considered their dietary behavior as
healthier compared with others than overweight students
(46.1% vs. 32.7%, p = .001).

Of all students, 30.9% reported to eat snacks and 32.2% to
consume sugared drinks at least 3 days per week at school. The
majority of these students brought snacks and sugared drinks
from home (61.6% and 68.5%, respectively), while a minority
purchased these at school (19.7% and 11.2%, respectively) or
in a store (14.9% and 17.4%, respectively). Nonoverweight
girls more often brought drinks from home compared with
overweight girls (77.7% vs. 59.9%, p < .001), while more
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overweight than nonoverweight girls bought drinks at school
(10.0% vs. 16.5%, p = .051) or a nearby store (8.9% vs. 19.3%,
p =.002). This difference was not found in boys.

Physical Activity and Sedentary Behavior

Most students (90.0%) indicated that they cycled to school
daily, 41.4% of the boys and 38.5% of the girls spent >1 hour
per day actively commuting (Table 2). Significantly more
boys than girls reported spending >1 hour per school day on
outside play (19.0% vs. 14.2%). Significant differences on an
educational level were found: prevocational students reported
most often to spend time playing outside (%) and having
other activities, while pre-university students most often par-
ticipated in organized sport (Table 2). Overweight girls
reported less involvement in organized sports than nonover-
weight girls (59.1% vs. 70.7%, p = .019). Overweight boys
less often commuted >1 hour per school day by bicycle com-
pared with nonoverweight boys (31.9% vs. 43.6%, p <.040).

The amount of daily screen time was >2 hours for 66.9%
of the boys and 64.4% of the girls. More girls than boys spent
<2 hours on the computer per school day (77.7% vs. 70.5%).

Beliefs About School-Based Interventions (Table 3)

Significantly more girls than boys disagreed with the state-
ment that the education on healthy eating is sufficient
(51.1% vs. 42.6%). More girls than boys would like to learn
more about preparing food (51.6% vs. 41.6%) and found the
lessons about healthy eating interesting (44.4% vs. 31.7%).
More prevocational than higher educational level students
agreed that the education on healthy eating was sufficient
and had improved their dietary habits due to the lessons.
Students considered a healthy school canteen (57%) and
offering free fruit (67%) the most promising interventions.

More girls (76.9%) than boys (55.4%) found the amount
of PE lessons sufficient, while more boys than girls enjoyed
the PE lessons (92.1% vs. 80.8%) or had become more active
due to lessons (29.1% vs. 22.3%). Differences in educational
level were found in boys only, the prevocational students
being most positive about the amount of PE lessons (62.3%
vs. 51.1% vs. 50.9%), and becoming more active in sports
due to lessons (37.5% vs. 29.8% vs. 18.2%). To stimulate
physical activity, boys suggested more PE classes (63%),
while girls advised more variation (47%) and more choice
(43%) in activities.

Discussion

Our aim was to explore differences in overweight preva-
lence; dietary, physical activity, and sedentary behavior; and
beliefs about school-based health interventions in students
of different educational levels in Dutch secondary schools.
The prevalence of overweight was highest in prevocational
students. Compared with senior general and pre-university

students, prevocational students reported unhealthier dietary
behaviors, less participation in organized sports, and more out-
side play. Cycling to school contributed largely to the daily
amount of physical activities in most students. At all levels,
girls reported healthier dietary behaviors than boys but similar
physical activity behaviors. Overweight students indicated
they less often consumed daily breakfast, snacks, and sugared
drinks on school days than nonoverweight students. With
regard to school-based interventions, girls were interested in
nutrition and preferred variation and choice in physical activi-
ties, while boys suggested offering more physical activities.
Prevocational students more often indicated change in their
health behavior due to lessons than higher educational level
students.

Perception Body Weight Status

Girls perceived their body weight status differently than boys.
The influence of gender on health behavior was also found in
other studies, girls being more aware, critical, and interested in
body weight, health, and health behavior than boys (Huang,
Norman, Zabinski, Calfas, & Patrick, 2007; Ojala, Tynjala,
Valimaa, Villberg, & Kannas, 2012). Differences in body
weight perception related to educational level could be
explained by influences from the social and cultural environ-
ment. Personal standards for a healthy body weight are influ-
enced by peers and social economic background (Mueller,
2015; Shin & Nam, 2015). Misperception of body weight may
lead to unhealthy dieting or not engaging in healthy behaviors
(van Vliet, Gustafsson, & Nelson, 2016). Therefore, body
weight perception needs to be addressed, when teaching stu-
dents about a healthy body weight. Furthermore, more should
be learned about determinants of body weight perception.

Dietary Behavior

Prevocational students and overweight students tended to
skip breakfast, which is an indicator of unhealthy dietary
behavior and negatively associated with cognitive perfor-
mance at school (Cooper, Bandelow, Nute, Morris, & Nevill,
2012; Rampersaud, Pereira, Girard, Adams, & Metzl, 2005;
Wesnes, Pincock, & Scholey, 2012).

On average, the daily consumption of fruit (32.3%) and
vegetables (52.7%) was low. Fruit and vegetables were
mostly eaten at home, so parent involvement is needed to
ameliorate this (Ridder et al., 2010). Parent involvement is
also needed to reduce snack consumption. Two thirds of the
students ate at least one snack every day. Although over-
weight students reported lower snack consumption than non-
overweight students, they more often bought snacks in or
nearby school, while nonoverweight students brought those
goods from home. Possibly, the dietary choices of overweight
adolescents are less supervised by their parents than those of
nonoverweight students (Goossens, Braet, & Decaluwe,
2007; Hilbert, Tuschen-Caftier, & Czaja, 2010).
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The reported consumption of sugared drinks is relatively
low compared with results of other studies (Brug et al.,
2012; Singh et al., 2009) but in line with findings in Zwolle
(Visscher et al., 2010) and Canada (Danyliw, Vatanparast,
Nikpartow, & Whiting, 2011). Nevertheless, the consump-
tion of sugared drinks should be addressed, as this behavior
is strongly related with overweight (Te Morenga, Mallard,
& Mann, 2013).

Physical Activity and Sedentary Behavior

We consider the amount of students that cycle to school
daily (90%) and play organized sports (71%) as high, and
therefore the general physical activity level of the students
satisfactory. In the Netherlands, commuting by bicycle is
considered standard and essential behavior by adolescents
(Ridder et al., 2010). Differences in physical activity were
mostly related to educational level. Possibly, social and
economic conditions needed to participate in organized
sports are less favorable for prevocational students (Ridder
et al., 2010). It should be noted that it is not clear in this
study how “other activities” and “outside play” were inter-
preted by students and how vigorous these activities are.
Overweight girls participated less in organized sports than
nonoverweight girls, and overweight boys spent less time
on active commuting to school compared with nonover-
weight boys, which is in line with findings in the United
States (Drake et al., 2012). More frequent sports participa-
tion and active commuting can reduce the risk of obesity. In
order to prevent a decline in physical activity with increas-
ing age, active commuting should be kept attractive for
youth and schools and local sports clubs should collaborate
to initiate sports club membership, that continues after
graduation (Bélanger, Gray-Donald, O’Loughlin, Paradis,
& Hanley, 2009; Zick, Smith, Brown, Fan, & Kowaleski-
Jones, 2007).

The total amount of screen time increased with educa-
tional level and is expected to increase in all students even
more in the future, considering the growing popularity of
screen-based recreation and increased use of e-learning
(Atkin, Sharp, Coder, & van Sluijs, 2014). Therefore, stu-
dents should be trained to manage their computer use in a
healthy way.

Implications

Compared with data of primary school pupils in the same
region, the prevalence of overweight in second grade sec-
ondary school students has risen as have unhealthy dietary
and sedentary behaviors (de Jong et al., 2011). Our findings
confirm the importance of obesity prevention during the ado-
lescent period as dietary patterns track into adulthood
(Ambrosini, 2014). Although especially prevocational stu-
dents seem to be at risk, health behavior of higher level stu-
dents should also be improved.

Based on the Health Promotion School framework, school
health promotion should combine education, environmental
changes, and parent involvement. In the differentiated Dutch
school system, the curriculum can be tailored to the students’
needs and abilities. Besides offering information, health les-
sons should focus on awareness and perception of body
weight and health behavior, taking gender differences into
account (Nunez et al., 2014). Changes in the school environ-
ment can contribute to highlighting the common standard for
health behavior in school. A school canteen with a predomi-
nantly healthy food assortment not only stimulates healthy
dietary behavior in students but is also a statement for healthy
behavior. By providing facilities for safe bicycle parking, the
school encourages cycling as means of transportation. The
association between healthy behavior and school perfor-
mances can be a strong motivator to involve parents in stim-
ulating a healthy lifestyle in their children.

Limitations

When interpreting these findings, it should be taken into
account that the study had a cross-sectional design.
Therefore, no causal inferences can be drawn. Pubertal sta-
tus of the participants, which can be a determinant of
dietary intake, was not assessed (Harris et al., 2015). As the
age range of the participants (13-15 years) is relatively
small and participants are mostly in their late or postpu-
berty, we expect little differences in dietary behavior asso-
ciated with pubertal status. The dietary, physical activity,
and sedentary behaviors were measured by self-reported
behavior of the students, which is often done for practical
reasons (Dupuy, Godeau, Vignes, & Ahluwalia, 2011).
Because self-reporting can lead to social desirable answers
and underestimation of unhealthy behavior, we asked
detailed questions about the frequency and quantity of
behaviors in our questionnaire. However, measuring physi-
cal activity by a questionnaire remains difficult, because
the extent of physical strain is unknown. The anthropomet-
rical measurements and the questionnaire were not exe-
cuted at the same time because different persons and
organizations were responsible for each measurement.
Students in second grade have adapted to secondary school
lifestyle and developed a routine in their behavior, which
will be reflected in their body weight status. The total study
population is relatively small for a detailed analysis of dif-
ferences in subgroups based on gender, educational level,
and ethnicity.

Conclusion

The results of the study indicate that although prevoca-
tional students are at risk, the dietary and sedentary behav-
iors of higher level students leave room for improvement
too. Moreover, it is important to consolidate healthy dietary
and physical activity patterns that track into adulthood. To
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realize this, school-based health education at all educa-
tional levels should be tailored to educational level and
gender.
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