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Abstract
Beneficial effects of regular physical activity (PA) during
childhood have widely been recognised. In spite of this
many are not sufficiently physically active; therefore, health
promotion has to start early. The programme “Join the
Healthy Boat” promotes – amongst other aspects – an
increase of daily PA in primary school children. In order to
evaluate the effectiveness of the programme, this study
investigated children’s PA behaviours objectively.
During one school year, teachers delivered lessons and
action alternatives in order to promote daily PA. A subsample of 318 children participated in the clusterrandomised study; at follow-up, 167 of them (8.0 ± 0.6
years, male: 46.1%) were assessed again. Children’s height
and weight were measured on site; PA was assessed on six
consecutive days using multi-sensor accelerometry
(Actiheart©, CamNtech). PA was defined as the amount of
energy expended. All other parameters were assessed using
a parental questionnaire.
At follow-up, significant effects were found for moderate to
vigorous PA (MVPA) and gender as well as MVPA and weight
status, with boys being more active than girls and
overweight/obese children being more active than normal
weight children (T -5.646 p<0.01; T -3.998 p<0.01,
respectively). Further, more overweight/obese children as
well as children in the intervention group reached the
recommended activity guidelines of 60 minutes daily in
MVPA; yet no statistical significance was reached. However,
comparing control and intervention group, no significant
intervention effects were found after one year.
A multi-dimensional intervention for one year does not
seem to achieve significant increases in children’s
objectively assessed PA. Maybe a longer lasting, more
intense intervention with extra lessons would show more
positive effects. Also, assessing PA directly after six weeks of
summer holidays (with no intervention) might have led to

lower PA levels than straight after the intervention at the
end of the previous school year.
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Introduction
Beneficial effects of regular physical activity during childhood
have widely been recognised, on both a healthy development as
well as on the reduction of risk factors of chronic diseases [1].
On the other hand, insufficient physical activity has been
associated with an increased risk of obesity [2,3] as well as
related co-morbidities [4-6]. In spite of this knowledge, many
children are not sufficiently physically active to benefit their
health [7]. Additionally, it has been shown that physical activity
habits are established at a young age [8] and are often carried
into adulthood [9]. Therefore, physical activity promotion has to
start at a young age.
The World Health Organisation (WHO) advocates that children
should spend at least 60 minutes daily in moderate to vigorous
physical activity (MVPA) [10]. Still, numerous studies show that
not even half of children reach this goal [11,12]. In Germany, less
than a fifth of school children between the ages of 7 and 10
years engage in sufficient MVPA [13,14]. Yet, these data are
based on self-report, but even with objectively derived data,
children hardly meet the WHO physical activity
recommendations [15-19]. This has been shown to especially
vary between gender and countries. In a British study, 69% of 9
and 10 years old children achieve this goal [20], whereas in the
US 42% of 6 to 11 year olds engage in 60 minutes of daily MVPA
[21] and a recent Estonian study showed that only 11% of 7 to 9
year old children meet these recommendations [22]. Also,
assessing physical activity levels in a large European cohort of 2
to 10 year olds, values of children meeting the recommended 60
minutes MVPA per day ranged from 2% for Cypriot girls to 34%
in Belgian boys [23].
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Low levels of MVPA such as those have been shown to be
associated with higher rates of adiposity in children [20]. Since
healthcare professionals and numerous governments have
recognised childhood obesity as an increasing health problem,
various programmes targeting sedentary behaviour and
inappropriate weight gain in children have been developed and
implemented [24-27]. In order to reach all children at an age
where health behaviours can still easily be introduced, schools
have been identified as an ideal environment for the promotion
of physical activity [28]. It has been shown that successful
interventions should be integrated into the regular school
curriculum as well as supported by parents and teachers [29].
Further, theory-based interventions and programmes lasting one
year and longer have been shown to be more promising to
increase knowledge and behaviours which contribute to a
healthy lifestyle [30].
The programme “Join the Healthy Boat” is one of those
interventions, aiming (amongst other aspects) to increase
physical activity using materials integrated into the primary
school curriculum, delivered on a regular basis by the classroom
teacher with no extra lessons (for more detailed information see
[31]). “Join the Healthy Boat” started in 2009 and is still
implemented in currently more than 1,000 primary schools in
south-west Germany. To evaluate whether the programme
influences children’s physical activity behaviours a one-year
large-scale intervention study was carried out. The present study
reports secondary outcomes of objectively assessed physical
activity of primary school children after a one-year school-based
multi-component intervention. Moreover, differences in physical
activity patterns between weekdays and weekends, as well as
gender differences and differences in weight status were
examined.

Materials and Methods
Join the healthy boat intervention
“Join the Healthy Boat” is a programme promoting a healthy
lifestyle in primary school children in Baden-Württemberg,
south-west Germany (for more detailed information see [31]).
The intervention was based on Bandura’s [32] social cognitive
theory and developed by the means of the intervention
mapping approach [33]. The contents and materials of this
school-based, teacher-centred programme are integrated into
the primary school curriculum focusing on health promoting
behaviour change towards more physical activity, less time spent
with screen media and a more healthy diet. All materials were
developed in collaboration with experienced primary school
teachers to be delivered by the classroom teacher on a weekly
basis with no extra lessons. Main focus was to promote healthy
and active alternatives, which children were offered to choose in
order to lead a healthier and more active lifestyle. The teaching
units include 20 lessons that increase awareness, teach healthrelevant topics such as “why does my body need physical
activity?” and offer ideas and alternatives for leisure activities
children can engage in without the use of screen media. In
addition, to the 13 lessons which focus on physical activity
promotion (which can be held several times), two short activity
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games, lasting five to ten minutes each, were introduced into
the children’s daily school routine. Further, to involve parents socalled family homework was introduced, where children solve
exercises actively with their parents (further details: see [34]).

Study protocol and participants
“Join the Healthy Boat” was designed as a prospective,
stratified, cluster-randomised, and longitudinal study with an
intervention group and a control group. More details on the
intervention’s design and development as well as recruitment
can be found elsewhere [31,35]. The study was approved by the
University’s Ethics Committee (application no. 126/10), the
Ministry of Culture and Education and was conducted in
accordance with the declaration of Helsinki. The study is also
registered at the German Clinical Trials Register (DRKS-ID:
DRKS00000494).
Parents of all participating children provided written informed
consent to take part in the study as well as a separate consent
for their children to wear a multi-sensor device assessing
physical activity objectively for six consecutive days. At baseline,
a sample of 1,947 primary school children aged 5 to 8 years was
recruited, a sub-sample of those children who agreed to wear an
accelerometer was selected to measure their physical activity
objectively (n=433). The sample of children with valid data of at
least three days of more than 10 hours of recorded data per day
at baseline included 318 first and second graders (7.1 ± 0.6
years; 50% male; intervention n=179; control n=139; 16% of the
whole cohort). More details on recruitment and study
population are given by Dreyhaupt et al. [31] and Kettner et al.
[16]. Of the sample included in baseline analyses, 167 children
provided valid physical activity data one year later at follow-up
(8.0 ± 0.6 years; 46.1% male; intervention n=106; control n=61;
52.5% of the baseline sub-sample).
The intervention started after baseline measurements had
been taken in the intervention group only, whereas the control
group followed the regular school curriculum. Follow-up
measurements were taken one year later at the beginning of the
following school year after a six week summer break with no
intervention.
The here reported results were assessed as a secondary
outcome of the programme. Primary outcomes as well as other
secondary aspects of the intervention are reported elsewhere
[36-38].

Measurements
Anthropometric measurements such as children’s height (cm)
and body mass (kg) were taken by trained staff to ISAKstandards [39] using calibrated electronic scales and a
stadiometer (Seca 862 and Seca 213, respectively, Seca
Weighing and Measuring Systems, Hamburg, Germany).
Children’s BMI was calculated and converted to BMI percentiles
using German reference data [40]. Overweight children were
defined as BMI percentiles above the 90th percentile; obese
children above the 97th percentile.
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Those children who agreed to take part in objective physical
activity measurement were fitted with a multi-sensor device
(Actiheart©, CamNtech Ltd., Cambridge, UK) which assessed
acceleration and heart rate in order to determine physical
activity [41]. Participants kept the chest-worn device for six
consecutive days and nights (for further details see [16]).
Recording interval was set to 15 sec and to be included in
analyses, at least three days (including at least one weekend
day) of valid data of more than 10 hours were required. First and
last recording days were excluded from the analysis to
antagonise a novelty factor on the first day, whereas the last day
never showed 10 hours of recording.
Physical activity levels were defined using children’s energy
expenditure (MET) predicted by Actiheart©’s captive software
(Version 4.0.109), taking into account participant’s age, height,
body weight and gender in addition to the assessed heart rate
and movement counts. Physical activity levels were classified as
sedentary (<1.5 MET), light (1.5-3 MET), moderate (>3-6 MET),
and vigorous (>6 MET) as well as MVPA (>3 MET) [42]. Validity of
the device’s prediction of energy expenditure in children has
previously been shown [43]. In order to determine whether
participants met the physical activity guideline of 60 minutes of
MVPA every single day, the available days were extrapolated to a
full week, using a ratio of 5:2 for weekdays and weekend days.
Socio-demographic data such as parental education level,
household income and migration background were collected
using a parental questionnaire. Parental education level was
determined based on the highest school education of either one
parent or the single parent; net household income was
dichotomised above and below 1,750€ per month; and children
were classified as having a migration background if at least one
parent was born abroad or the child was spoken to in a foreign
language during the first three years of life.
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Data analysis
All statistical analysis was performed using SPSS Statistics 21
(SPSS Inc., Chicago, IL, US) with a significance level set to α<0.05.
Descriptive statistics are displayed in mean values and standard
deviations. Group differences between means were analysed
with independent t-test and logistic regressions were used to
analyse group differences with categorical variables,
respectively. Repeated measures ANOVA was used to examine
differences between weekdays and weekend days. Furthermore,
gender differences and differences by weight status were
examined using ANCOVA adjusting for age and BMI percentiles
and gender and age, respectively. Intervention effects were
analysed using logistic and linear regressions, controlling for age,
gender, BMI percentiles and baseline measurements.

Results
Participant’s characteristics
Participant’s descriptive data can be found in Table 1. There
was no difference regarding age, height and body weight, BMI
percentiles, migration background and parental education level
between either sub-sample, who agreed to objective activity
assessment and total sample, nor between control and
intervention group in the here analysed sub-sample. There was
however, a significant gender difference between control and
intervention group with significantly more boys in the
intervention group (p<0.05). 6.6% (n=11) of children were
classified as overweight or obese, according to German
reference data [40].

Table 1: Descriptive characteristics of total sample, control and intervention group at follow-up; Values are mean (m) ± SD or
numbers (n) and percentages (%).
Total Sample (n=167)
(46.1)*

Control (n=61)

Intervention (n=106)

22 (36.1)

55 (51.9)

Gender (male); n (%)

77

Age (years); m ± SD

8.0 ± 0.6

8.0 ± 0.6

7.9 ± 0.6

Height (cm); m ± SD

129.2 ± 6.3

129.4 ± 6.6

129.0 ± 6.1

Weight (kg); m ± SD

26.9 ± 5.3

26.7 ± 5.2

27.0 ± 5.4

BMI percentiles; m ± SD

44.3 ± 26.3

42.3 ± 25.2

45.4 ± 27.0

Overweight; n (%)

5 (3.0)

1 (1.6)

4 (3.8)

Obese; n (%)

6 (3.6)

1 (1.6)

5 (4.7)

Migration background; n (%)

34 (23.4)

10 (18.2)

24 (26.7)

High family education level; n (%)

52 (36.4)

18 (34.0)

34 (37.8)

Weight status

Overweight=BMI percentiles >90-97; Obese=BMI percentiles >97; Migration background=At least one parent was born abroad or the child was spoken to in foreign
language during the first three years of life; High family education level=At least one parent has a high school degree.
(*) significant difference between control and intervention group (p<0.05)
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Total moderate to vigorous physical activity
As shown in Table 2, at follow-up, children spent 132 (± 57)
min daily in MVPA with no significant difference between
control and intervention group. This amount of MVPA decreased

Vol.2 No.2:8

significantly to 118 (± 69) min per day on weekends (T 22.189;
p<0.01), with no difference between intervention and control
group.

Table 2: Time (in rounded min) spent in different intensities and percentage of children meeting PA guidelines at follow-up; Values
are mean ± SD.
Total Sample (n=167)

Control

Intervention

(n=61)

(n=106)

Total week
MPA (min/day)

124 ± 51

120 ± 49

126 ± 52

VPA (min/day)

8±9

8 ± 10

8 ± 12

MVPA (min/day)

132 ± 57

129 ± 57

134 ± 57

MPA (min/day)

111 ± 61

106 ± 65

113 ± 60

VPA (min/day)

7 ± 12

7 ± 13

7 ± 12

MVPA (min/day)

118 ± 69

113 ± 74

120 ± 66

MPA (min/day)

130 ± 56

126 ± 52

132 ± 59

VPA (min/day)

9 ± 10

9 ± 12

8±9

MVPA (min/day)

138 ± 63

135 ± 61

140 ± 64

50.9

44.3

54.7

Weekend

Weekdays

≥ 60 min MVPA per day
Meeting recommendations (%)

MPA=Moderate physical activity; VPA=Vigorous physical activity; MVPA=Moderate to vigorous physical activity.

Physical activity guideline
Moreover, there was a tendency towards children in the
intervention group reaching 60 minutes of daily MVPA more
often (control: 44.3% vs. intervention: 54.7%); however,
statistical significance could not be reached.
Similarly, compared to the control group, after one year in the
intervention group more children, who have not reached the
physical activity guideline at baseline, have reached it at followup (intervention: 19.8%, control: 16.4%), whereas less children
stopped achieving 60 minutes of MVPA daily at follow-up

(intervention: 12.3%, control: 14.8%); yet, statistical significance
could not be reached, either.

Weekday vs. weekend
MVPA levels increased slightly in one year, in total and on
weekdays but especially on weekend days. Whereas at baseline,
children spent a total of 128 (± 58) min per day in MVPA, at
follow-up, this amount increased slightly by 4 min. Considering
weekends only, at baseline, children spent 109 (± 62) min daily
in MVPA and at follow-up 118 (± 69) min (Table 3).

Table 3: Changes in time (follow-up – baseline) spent in different intensities and percentages of changes in children meeting PA
guidelines at follow-up; Values are mean ± SD.
Total Sample (n=167)

Control

Intervention

(n=61)

(n=106)

Total week

4

MPA (min/day)

3 ± 51

6 ± 40

2 ± 57

VPA (min/day)

1 ± 10

3±8

0 ± 10

MVPA (min/day)

4 ± 58

8 ± 44

2 ± 64
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Weekend
MPA (min/day)

7 ± 64

5 ± 64

8 ± 64

VPA (min/day)

2 ± 12

4 ± 14

2 ± 10

MVPA (min/day)

9 ± 70

8 ± 48

9 ± 69

MPA (min/day)

2 ± 59

6 ± 44

-1 ± 66

VPA (min/day)

1 ± 12

2 ± 10

0 ± 13

MVPA (min/day)

3 ± 66

8 ± 73

-1 ± 75

No change in meeting recommendations at baseline and follow-up (%)

68.3

68.9

67.9

Meeting recommendations at baseline but not follow-up (%)

13.2

14.8

12.3

Meeting recommendations at follow-up but not baseline (%)

18.6

16.4

19.8

Weekdays

≥ 60 min MVPA per day

MPA=Moderate physical activity; VPA=Vigorous physical activity; MVPA=Moderate to vigorous physical activity.

Weight status
Comparable to baseline results and as shown in Figure 1, at
follow-up, overweight and obese children spent significantly
more time in MVPA than their normal weight counterparts (196
± 82 min daily and 128 ± 52 min daily, respectively; T -3.998;
p<0.01) and reached the physical activity recommendations
significantly more often than normal weight children (81.8% vs.
48.7%, respectively; T -2.578; p=0.02).

Figure 1: Moderate to vigorous physical activity (MVPA) levels
in minutes per day for normal weight and overweight/obese
children. (*) significant difference between normal weight
and overweight/obese children (p<0.01)

Gender differences
At follow-up, boys were significantly more active than girls T
5.646; p<0.01, especially when considering vigorous physical
activity with boys spending 12 ± 9 min daily in that intensity
whereas girls averaged 3 ± 7 min daily in vigorous physical
activity. Boys also reached the guideline of 60 minutes of MVPA
per day more often than girls OR 0.310 [0.164, 0.585]; p<0.01.

Discussion
This study investigated the effect of a multi-component
intervention on objectively assessed physical activity in German
primary school children. The teacher-centred intervention aimed
at children eating and drinking healthily, using less screen media
as well as being more physically active. Although some of these
aims were achieved [36], physical activity objectively assessed in
a sub-sample showed no positive intervention effects. The “Join
the Healthy Boat” intervention targeted children’s physical
© Under License of Creative Commons Attribution 3.0 License

activity by offering and getting to know action alternatives for
their leisure time, in addition to family homework and short
exercise breaks during the school day. Teachers were provided
with teaching units and suggestions for a more active school day
which aimed to increase physical activity levels at school,
without additional (PE) lessons.

Total moderate to vigorous physical activity
Yet, neither an increase of MVPA levels nor an increase in
children reaching the current physical activity recommendations
of daily 60 minutes of MVPA could be achieved, in either girls or
boys. This situation is consistent with previous research [44,45]
as well as numerous reviews and meta-analyses [46-50],
demonstrating the difficulty of successful interventions to
promote physical activity in children. Nonetheless, multicomponent interventions in adolescents and pre-school children
seem to be more promising [49,51,52], which might also be due
to the interventions’ intensity. “Join the Healthy Boat”
concentrates on teachers delivering alternatives in order to
motivate children to be more active and less sedentary. Even
though teacher encouragement has been positively associated
to children’s physical activity [53,54], it has been suggested that
a more intense intervention over a longer period of time might
have led to more positive effects [29,55]. Further, the lack of
effect on objectively assessed physical activity might partly be
due to the fact that follow-up measurements took place
immediately after a six week summer break with no intervention
which might have lessened potential effects.

Physical activity guideline
However, even if not statistically significant, MVPA levels as
well as the percentage of children reaching the recommended
amount of daily MVPA increased slightly after one year (in
control and intervention group), compared to baseline
measurements. Therefore, the tendency towards an often
reported age-related decline in physical activity levels [56-60]
could at least be prevented in the short-term. This increase in
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physical activity levels was especially true for weekend days,
where the greatest rise could be observed.
Also, the tendency towards more children in the intervention
group reaching the WHO recommendations of 60 minutes MVPA
per day (control: 44.3% vs. intervention: 54.7%) can be viewed in
favour of the here described multi-component intervention.
Supporting that, is the fact that – although not statistically
significant – after one year more children in the intervention
group, who have not reached the physical activity guideline at
baseline, have reached it at follow-up, whereas compared to the
control group less children stopped achieving 60 minutes of
MVPA daily at follow-up. Nonetheless, only half of the children
in this sample engaged in one hour of MVPA every day which
leaves room for improvement but is comparable with physical
activity levels of other European children of that age group,
whether assessed objectively or subjectively [14,61]. Still, it is
also considerably higher than the 11% of 7- to 8-year olds
reaching one hour of MVPA every day, as reported by Riso et al.
[22]. On the other hand, in a sample of slightly older children
from Scandinavia, more than three quarters of participating
children achieved the goal the WHO [10] has set for children’s
physical activity levels [62]. Apart from cultural and
environmental influences which could influence children’s
physical activity levels, these differences might potentially be
due to the diversity of assessment methods as well as the use of
varying cut-off points to determine different physical activity
levels if those were assessed objectively [11,63]. An American
study for instance has investigated physical activity levels of preschool children depending on varying interpretations of
guidelines and the use of different cut-off points with the result
that either hardly any (7%) of participating children met
recommended physical activity levels or nearly all (96%) of them
[64].

Weekday vs. weekend
Nonetheless, in absence of intervention effects on objectively
assessed physical activity in the present study, children’s physical
activity levels were also investigated with regards to differences
between weekday and weekends, boys and girls as well as
between normal weight and overweight/obese children.
Considering total physical activity levels, it could be shown that
although, children averaged more than two hours of daily MVPA,
only half of the children achieved sufficient MVPA on every day
of the week in order to reach the recommended guideline
suggesting to be moderately to vigorously physically active for at
least 60 minutes daily [10]. This is possibly due to the children’s
weekend activities; since comparing physical activity levels on
weekend days and weekdays, it became obvious that children
were significantly less active at the weekend than during the
week. Even though weekends would offer children more spare
time for physical activity, this is in line with previous research of
German pre-school children as well as European and Canadian
schoolchildren [22,65-67]. Then again, this might not only be
due to the children themselves – parents have the opportunity
as well as the responsibility to be physically active with their
children (especially at the weekend). Parents should therefore,
firstly be made more aware of their children’s physical activity
levels at weekends and should secondly be given ideas,
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methods, strategies, and opportunities to engage in physical
activity together with their children. This is particularly relevant
when considering the design of effective interventions to
promote physical activity in children. An intense parental
involvement seems to be key in health and physical activity
promotion, especially when bearing in mind that parents are
supposed to have a crucial influence on their children’s physical
activity [68] and that children of more active parents are more
likely to be physically active [69-71].

Weight status
Furthermore, it has also been highlighted that time at
weekends which is spent outdoors is not only associated with
higher levels of MVPA but also with a lower incidence of
overweight [72]. In this study, overweight children spent
significantly more time in MVPA as well as reached the physical
activity recommendations significantly more often than their
normal weight counterparts. Very early findings have also shown
higher levels of physical activity in overweight or obese children
[73,74] whilst most of the recent studies [75-77] found the
opposite and others [22,78] did not report any association
between weight status and MVPA. However, in this sample only
a very small proportion of children were classified as overweight
or obese (3 and 3.6%, respectively) which is considerably less
than the incidence of overweight and obesity in a representative
national sample of 7 to 10 year old children (9 and 6.4%,
respectively [79]). Further, since in this study physical activity
was determined via energy expenditure, which was calculated
on the basis of acceleration and heart rate, it might be possible,
that particularly overweight children had higher heart rates,
which could have led to misclassifications of physical activity
levels.

Gender differences
Moreover, not only differences between weight status and
MVPA were investigated in this study but also gender
differences. Findings of boys being significantly more active than
girls, which have been reported numerous times before
[22,23,62,80] can also be confirmed in this study. This is
especially noticeable for vigorous intensities, where boys
achieved nearly three or four times (at baseline and follow-up,
respectively) as much time in vigorous physical activity than
girls, which has been shown previously as well [81]. Not only
total physical activity levels were significantly higher in boys
compared to girls, but correspondingly, boys reached the
guideline of 60 minutes of daily MVPA significantly more often
than girls, which could also be shown before [16,23]. Yet, this
may offer the possibility that girls are more susceptible to wellplanned and specifically designed interventions, targeting girls
only, offering activities girls prefer in their own space, which
then might lead to an increase in physical activity levels.

Summary
To summarise, a multi-dimensional intervention lasting one
year did not achieve significant increases in children’s objectively
assessed physical activity levels, although tendencies especially
This article is available from: http://childhood-obesity.imedpub.com/
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regarding the achievement of recommended daily MVPA [10]
were identifiable. Further, physical activity levels with regards to
differences between weekday and weekends, boys and girls as
well as between normal weight and overweight/obese children
showed that boys were more active than girls, as well as
overweight/obese children were more active than normal
weight children, whereas children displayed higher physical
activity levels during weekdays compared to weekends.

Strengths and Limitations
However, despite the absence of intervention effects, this
study could show physical activity patterns of primary school
children in south-west Germany by the means of objectively
assessed data, which provide an insight that is necessary in
order to design more effective health promotion programmes.
Maybe a longer lasting, more intense intervention with extra
lessons, directly focusing on an increase of physical activity
would have shown more positive effects. Furthermore, the lack
of intervention effects on children’s physical activity could also
been affected by other health promoting activities in the control
schools. Due to the study design, the voluntary participation,
and the randomisation into intervention and control group,
schools in the control group were susceptible for any other
health or physical activity promotion, which may have caused
positive changes in children’s physical activity in the control
group.
Nevertheless, there are some limitations to this study, which
should be considered when interpreting these results. Firstly,
physical activity was – although assessed objectively over a
longer period of time – calculated on the basis of energy
expenditure which might have led to a misinterpretation of
some intensities in some children and therefore, the total
outcome. Secondly, recording epochs were set to 15 seconds,
which – at least for some activities – might have been too long in
order to capture all of the children’s activities. Furthermore, as
mentioned above, due to the voluntary participation in this
study (on school as well as on parent’s and children’s level) a
selection bias cannot be ruled out. Moreover, although the
sample was spread over a relatively large area, the results are
not representative, which is also shown in the comparably low
prevalence of overweight and obesity. However, a strength of
this study is its randomisation into control and intervention
group with – still – a relatively large sample size and the
intervention period of one year. Further, follow-up took place
directly after the summer holidays, which meant the children
have not had any intervention for at least six weeks, which
might have led to the lack of intervention effects.

Conclusions
This school-based, teacher-centred health promotion
programme showed – as a secondary outcome – after a one year
intervention with no extra (PE) lessons no significant increases in
children’s objectively assessed physical activity levels. A more
intense or more specific intervention providing more time and
opportunity for physical activity at school and a better transfer

© Under License of Creative Commons Attribution 3.0 License

2017
Vol.2 No.2:8

to their homes might have led to positive intervention effects
and should be considered for the future.
However, physical activity was higher in boys, children who
are overweight, and on weekdays compared to weekends.
Especially the latter calls for a greater parental involvement,
which should be part of any well-planned health promotion
programme. Moreover, girls are consistently less active than
boys which should be targeted specifically in order to avoid a
potential development of health inequalities.
This intervention was designed as a multi-dimensional study,
but particularly in this age group, health behaviours need to be
changed in more detail and with a greater intensity, especially at
the family level, where the delivery of action alternatives and
indirect offers for physical activity may not take effect.

Acknowledgements
The health promotion programme “Join the Healthy Boat” has
been financed by the Baden-Württemberg Stiftung, Stuttgart,
Germany. The foundation had no influence on design, methods,
data collection or manuscript. The authors acknowledge and
thank all members of the “Healthy Boat” team including
cooperating institutes, participating schools, teachers, parents
and children.

Financial Support
The programme as well as the study were financed by the
Baden-Württemberg Stiftung, which had no influence on either
data or manuscript.

Conflict of Interest
The authors declare that there is no conflict of interest.

References
1.

Landry BW, Driscoll SW (2012) Physical activity in children and
adolescents. PMR 4: 826-832.

2.

Hills AP, Andersen LB, Byrne NM (2011) Physical activity and
obesity in children. Br J Sports Med 45: 866-870.

3.

Timmons BW, Leblanc AG, Carson V, Connor Gorber S, Dillman C,
et al. (2012) Systematic review of physical activity and health in
the early years (aged 0-4 years). Appl Physiol Nutr Metab 792:
773-792.

4.

Biro FM, Wien M (2010) Childhood obesity and adult morbidities.
Am J Clin Nutr 91: 1499-1505.

5.

Reilly JJ, Kelly J (2011) Long-term impact of overweight and
obesity in childhood and adolescence on morbidity and premature
mortality in adulthood: a systematic review. Int J Obes 35:
891-898.

6.

Van Vliet M, Van der Heyden JC, Diamant M, Von Rosenstiel IA,
Schindhelm RK, et al. (2010) Overweight is highly prevalent in
children with type 1 diabetes and associates with cardiometabolic
risk. J Pediatr 156: 923-929.

7.

Cooper AR, Goodman A, Page AS, Sherar LB, Esliger DW, et al.
(2015) Objectively measured physical activity and sedentary time

7

Journal of Childhood Obesity
ISSN 2572-5394

in youth: the International children’s accelerometry database
(ICAD). Int J Behav Nutr Phys Act 12: 113-120.

8.

9.

Hughes AR, Sherriff A, Lawlor DA, Ness AR, Reilly JJ (2011)
Incidence of obesity during childhood and adolescence in a large
contemporary cohort. Prev Med 52: 300-304.
Biddle SJH, Pearson N, Ross GM, Braithwaite R (2010) Tracking of
sedentary behaviours of young people: A systematic review. Prev
Med 51: 345-351.

10. Global Recommendations on Physical Activity for Health (2010)
World Health Organization, Geneva.

11. Ekelund U, Tomkinson GR, Armstrong N (2011) What proportion of

youth are physically active? Measurement issues, levels and
recent time trends. Br J Sports Med 45: 859-865.

12. Janssen I, Katzmarzyk PT, Boyce WF, Vereecken C, Mulvihill C, et al.

(2005) The health behaviour in school-aged children obesity
working group. Comparison of overweight and obesity prevalence
in school-aged youth from 34 countries and their relationships
with physical activity and dietary patterns. Obes Rev 6: 123-132.

13. Lampert T, Mensink GB, Romahn N, Woll A (2007) Physical activity

among children and adolescents in Germany. Results of the
German Health Interview and Examination Survey for Children
and
Adolescents
(KiGGS).
Bundesgesundheitsbl
–
Gesundheitsforsch – Gesundheitsschutz 50: 634-642.

14. Krug S, Jekauc D, Poethko-Müller C, Woll A, Schlaud M (2012)

Relationship between physical activity and health in children and
adolescents. Results of the German Health Interview and
Examination Survey for Children and Adolescents (KiGGS) and the
“Motorik-Modul” (MoMo). Bundesgesundheitsbl 55: 111-120.

15. Tremblay MS, Colley RC, Saunders TJ, Healy GN, Owen N (2010)
Physiological and health implications of a sedentary lifestyle. Appl
Physiol Nutr Metab 35: 725-740.

16. Kettner S, Kobel S, Fischbach N, Drenowatz C, Dreyhaupt J, et al.

(2013) Objectively determined physical activity levels of primary
school children in south-west Germany. BMC Pub Health 13: 895.

17. Laguna M, Ruiz JR, Gallardo C, Garcia-Pastor T, Lara MT, et al.

(2013) Obesity and physical activity patterns in children and
adolescents. J Paediatr Child Health 49: 942-949.

18. Sigmund E, Sigmundová D, Šnoblová R, Madarásová GA (2014)
ActiTrainer-determined segmented moderate-to-vigorous physical
activity patterns among normal-weight and overweight-to-obese
Czech schoolchildren. Eur J Pediatr 173: 321-329.
19. Colley RC, Garriquet D, Janssen I, Craig CL, Clarke J, et al. (2011)
Physical activity of Canadian children and youth: Accelerometer
results from 2007 to 2009 Canadian Health Measures Survey.
Health Rep 22: 15-23.

20. Steele RM, van Sluijs EMF, Cassidy A, Griffin SJ, Ekelund U (2009)

2017
Vol.2 No.2:8

23. Kostable K, Veidebaum T, Verbestel V, Moreno LA, Bammann K, et
al. (2014) Objectively measured physical activity in European
children: the IDEFICS study. Int J Obes 38: 135-143.

24. Plachta-Danielzik S, Landsberg B, Lange D, Seiberl J, Müller MJ
(2011) Eight-year follow-up of school-based intervention on
childhood overweight – the Kiel Obesity Prevention Study. Obes
Facts 4: 35-43.

25. Puma J, Romaniello C, Crane L, Scarbro S, Belansky E, et al. (2013)

Long-term student outcomes of the integrated nutrition and
physical activity program. J Nutr Educ Behav 45: 635-642.

26. Fairclough SJ, Hackett AF, Davis IG, Gobbi R, Mackintosh KA, et al.
(2013) Promoting healthy weight in primary school children
through physical activity and nutrition education: A pragmatic
evaluation of the CHANGE! randomized intervention study. BMC
Pub Health 13: 626-639.

27. Lloyd JJ, Wyatt KM, Creanor S (2012) Behavioural and weight
status outcomes from an exploratory trial of the Healthy Lifestyles
Programme (HeLP): A novel school-based obesity prevention
programme. BMJ Open 2: e000390.

28. Leger LS, Kolbe L, Lee A, McCall DS, Young IM (2007) School health

promotion. In Global perspectives on health promotion
effectiveness. Springer, New York.

29. Waters E, de Silva-Sanigorski A, Hall BJ, Brown T, Campbell KJ, et
al. (2011) Interventions for preventing obesity in children (review).
Cochrane Database Syst Rev 12: 1-212.

30. Silveira JA, Taddei JA, Guerra PH, Nobre MR (2011) Effectiveness of

school-based nutrition education interventions to prevent and
reduce excessive weight gain in children and adolescents: a
systematic review. J de Pediatr 87: 382-392.

31. Dreyhaupt J, Koch B, Wirt T, Schreiber A, Brandstetter S, et al.

(2012) Evaluation of a health promotion program in children:
Study protocol and design of the cluster-randomized BadenWuerttemberg primary school study. BMC Pub Health 12: 157.

32. Bandura A (2001) Social cognitive theory: An agentic perspective.
Ann Rev Psychol 52: 1-26.

33. Bartholomew LK, Markham CM, Ruiter RAC, Fernández ME, Kok G,
et al. (2016) Planning health promotion programs: An intervention
mapping approach. Jossey-Bass, San Francisco.

34. Wartha O, Lämmle C, Kobel S, Wirt T, Steinacker JM (2017)

Development of the activity module of the school-based health
promotion program join the healthy boat. Dtsch Z Sportmed 68:
20-26.

35. Wartha O, Koch B, Kobel S, Drenowatz C, Kettner S, et al. (2014)
Development and implementation of a state-wide train the trainer
model of the school-based prevention programme join the
healthy boat – primary school. Gesundheitswesen 76: 655-661.

Targeting sedentary time or moderate- and vigorous-intensity
activity: Independent relations with adiposity in a populationbased sample of 10-y-old British children. Am J Clin Nutr 90:
1185-1192.

36. Kobel S, Wirt T, Schreiber A, Kesztyüs D, Kettner S, et al. (2014)

21. Troiano RP, Berrigan D, Dodd KW, Mȃsse LC, Tilert T, et al. (2008)

37. Kobel S, Lämmle C, Wartha O, Kesztyüs D, Wirt T, et al. (2017)

Physical activity in the United States measured by accelerometer.
Med Sci Sports Exerc 40: 181-188.

22. Riso EM, Kull M, Mooses K, Hannus A, Jürimäe J (2016) Objectively

measured physical activity levels and sedentary time in 7–9-yearold Estonian schoolchildren: independent associations with body
composition parameters. BMC Pub Health 16: 346.

8

Intervention effects of a school-based health promotion
programme on obesity related behavioural outcomes. J Obes
2014: 476230.

Effects of a randomised controlled school-based health promotion
intervention on obesity related behavioural outcomes of children
with migration background. J Immigr Minor Health 19: 254-262.

38. Lämmle C, Kobel S, Wartha O, Wirt T, Steinacker JM (2016)

Intervention effects of a school-based health promotion program
on children’s motor skills. J Pub Health 24: 185-192.

This article is available from: http://childhood-obesity.imedpub.com/

Journal of Childhood Obesity
ISSN 2572-5394

2017
Vol.2 No.2:8

39. Stewart A, Marfell-Jones M, Olds T, de Ridder H (2011)

55. Vander Ploeg KA, McGavock J, Maximova K, Veugelers PJ (2014)

40. Kromeyer-Hauschild K, Wabitsch M, Kunze D, Geller F, Geiß HC, et

56. Bélanger M, Gray-Donald K, O’Loughlin J, Paradis G, Hanley J

International standards for anthropometric assessment. ISAK:
Lower Hutt, New Zealand.

al. (2011) Percentiles of body mass index in children and
adolescents evaluated from different regional german studies.
Monatsschrift Kinderheilkunde 149: 807-818.

41. Brage S, Brage N, Franks PW, Ekelund U, Wareham NJ (2005)
Reliability and validity of the combined heart rate and movement
sensor Actiheart. Eur J Clin Nutr 59: 561-570.

42. Pate RR, Pratt M, Blair SN, Haskell WL, Macera CA, et al. (1995)
Physical activity and public health: A recommendation from the
Centers for Disease Control and Prevention and the American
College of Sports Medicine. JAMA 273: 402-407.

43. Corder K, Brage S, Wareham NJ, Ekelund U (2005) Comparison of

PAEE from combined and separate heart rate and movement
models in children. Med Sci Sports Exerc 37: 1761-1767.

44. Salmon J, Jorna M, Hume C, Arundell L, Chahine N, et al. (2011) A
translational research intervention to reduce screen behaviours
and promote physical activity among children: Switch-2-Activity.
Health Promot Int 26: 311-321.

45. Verbestel V, De Henauw S, Barba G, Eiben G, Gallois K, et al. (2015)

Effectiveness of the IDEFICS intervention on objectively measured
physical activity and sedentary time in European children. Obes
Rev 16: 57-67.

46. Kamath CC, Vickers KS, Ehrlich A, McGovern L, Johnson J, et al.

(2008) Clinical review: Behavioral interventions to prevent
childhood obesity: a systematic review and meta-analyses of
randomized trials. J Clin Endocrinol Meta 93: 4606-4615.

47. Metcalf B, Henley W, Wilkin T (2012) Effectiveness of intervention

on physical activity of children: Systematic review and metaanalysis of controlled trials with objectively measured outcomes
(EarlyBird 54). BMJ 345: e5888.

48. Van Sluijs EMF, McMinn AM, Griffin SJ (2007) Effectiveness of
interventions to promote physical activity in children and
adolescents: systematic review of controlled trials. BMJ 335: 703.

49. Van Sluijs EM, McMinn AM, Griffin SJ (2008) Effectiveness of
interventions to promote physical activity in children and
adolescents: systematic review of controlled trials. Br J Sports
Med 42: 653-657.

50. Walter U, Pigeot I (2016) Non-selective primary prevention
programs
for
childhood
overweight.
Bundesgesundheitsbl 59: 1372-1384.

An

overview.

51. Finch M, Jones J, Yoong S, Wiggers J, Wolfenden L (2016)
Effectiveness of centre-based childcare interventions in increasing
child physical activity: A systematic review and meta-analysis for
policymakers and practitioners. Obes Rev 17: 412-428.

52. De Craemer M, De Decker E, Verloigne M, De Bourdeaudhuij I,
Manios Y, et al. (2014) The effect of a kindergarten-based, familyinvolved intervention on objectively measured physical activity in
Belgian preschool boys and girls of high and low SES: the ToyBoxstudy. Int J Behav Nutr Phys Act 11: 38.

53. Birnbaum AS, Evenson KR, Motl RW, Dishman RK, Voorhees CC, et
al. (2005) Scale development for perceived school climate for girls’
physical activity. Am J Health Behav 29: 250.

54. Hohepa M, Schofield G, Kolt GS (2006) Physical activity: what do
high school students think? J Adolesc Health 39: 328-336.

School-based health promotion and physical activity during and
after school hours. Pediatr 133: 371-378.
(2009) When adolescents drop the ball: Sustainability of physical
activity in youth. Am J Prev Med 37: 41-49.

57. Kjonniksen L, Torsheim T, Wold B (2008) Tracking of leisure-time

physical activity during adolescence and young adulthood: a 10year longitudinal study. Int J Behav Nutr Phys Act 5: 69.

58. Basterfield L, Adamson AJ, Frary JK, Parkinson KN, Pearce MS, et
al. (2011) Longitudinal study of physical activity and sedentary
behavior in children. Pediatr 127: 24-30.

59. Corder K, Sharp SJ, Atkin AJ, Griffin SJ, Jones AP, et al. (2015)

Change in objectively measured physical activity during the
transition to adolescence. Br J Sports Med 49: 730-736.

60. Wong SHS, Huang WY, He G (2015) Longitudinal changes in

objectively measured physical activity differ for weekdays and
weekends among Chinese children in Hong Kong. BMC Pub Health
15: 1310.

61. Aznar S, Naylor PJ, Silva P, Pérez M, Angulo T, et al. (2011) Patterns
of physical activity in Spanish children: A descriptive pilot study.
Child Care Health Dev 37: 322-328.

62. Riddoch CJ, Andersen LB, Wedderkopp N, Harro M, Klasson-

Heggebø L, et al. (2004) Physical activity levels and patterns of 9and 15-yr-old European children. Med Sci Sports Exerc 36: 86-92.

63. Gába A, Dygrýn J, Mitáš J, Jakubec L, Frömel K (2016) Effect of

accelerometer cut-off points on the recommended level of
physical activity for obesity prevention in children. PLoS ONE 11:
e0164282.

64. Beets MW, Bornstein D, Dowda M, Pate RR (2011) Compliance

with national guidelines for physical activity in U.S. Preschoolers:
Measurement and interpretation. Pediatrics 127: 658-664.

65. Vorwerg Y, Petroff D, Kiess W, Bluher S (2013) Physical activity in

3–6 year old children measured by SenseWear Pro(R): Direct
accelerometry in the course of the week and relation to weight
status, media consumption, and socioeconomic factors. PLoS One
8: e60619.

66. Nilsson A, Anderssen SA, Andersen LB, Froberg K, Riddoch C, et al.
(2009) Between- and within-day variability in physical activity and
inactivity in 9- and 15-year-old European children. Scand J Med Sci
Sports 19: 10-18.

67. Comte M, Hobin E, Majumdar SR, Plotnikoff RC, Ball GD, et al.
(2013) Patterns of weekday and weekend physical activity in youth
in 2 Canadian provinces. Appl Physiol Nutr Metab 38: 115-119.

68. Sallis JF (1991) Self-report measures of children’s physical activity.
J School Health 61: 215-219.

69. Fuemmeler B, Anderson C, Masse L (2011) Parent–child

relationship of directly measured physical activity. Int J Behav Nutr
Phys Act 8: 1-9.

70. Igmund E, Turonová K, Sigmundová D, Pridalová M (2008) The

effect of parents’ physical activity and inactivity on their children’s
physical activity and sitting. Acta Univ Palacki Olomuc Gymn 38:
17-23.

71. Erkelenz N, Kobel S, Kettner S, Drenowatz C, Steinacker JM (2014)
Parental activity as influence on children’s BMI percentiles and
physical activity. J Sport Sci Med 13: 645-650.

72. Cleland V, Crawford D, Baur LA, Hume C, Timperio A, et al. (2008)
A prospective examination of children’s time spent outdoors,

© Under License of Creative Commons Attribution 3.0 License

9

Journal of Childhood Obesity
ISSN 2572-5394

objectively measured physical activity and overweight. Int J Obes
32: 1685-1693.

2017
Vol.2 No.2:8

77. Raistenskis J, Sidlauskiene A, Strukcinskiene B, Uğur BS, Buckus R

(2016) Physical activity and physical fitness in obese, overweight,
and normal-weight children. Turk J Med Sci 46: 443-450.

73. Gazzaniga JM, Burns TL (1993) Relationship between diet
composition and body fatness, with adjustment for resting energy
expenditure and physical activity, in preadolescent children. Am J
Clin Nutr 58: 21-28.

78. Zimmo L, Farooq A, Almudahka F, Ibrahim I, Al-Kuwari MG (2017)

74. Romanella NE, Wakat DK, Loyd BH, Kelly LE (1991) Physical activity

79. Kurth BM, Schaffrath Rosario A (2007) The prevalence of

and attitudes in lean and obese children and their mothers. Int J
Obes 15: 407-414.

75. Diouf A, Thiam M, Idohou-Dossou N, Diongue O, Mégné N, et al.
(2016) Physical activity level and sedentary behaviors among
public school children in dakar (senegal) measured by paq-c and
accelerometer: Preliminary results. Int J Environ Res Pub Health
13: 998.

76. Hubbard K, Economos CD, Bakun P, Boulos R, Chui K, et al. (2016)

Disparities in moderate-to-vigorous physical activity among girls
and overweight and obese schoolchildren during school- and outof-school time. Int J Behav Nutr Phys Act 13: 39.

10

School-time physical activity among Arab elementary school
children in Qatar. BMC Pediatr 17: 76.

overweight and obese children and adolescents living in Germany.
Results of the German Health Interview and Examination Survey
for Children and Adolescents (KiGGS). Bundesgesundheitsbl Gesundheitsforsch – Gesundheitsschutz 50: 736-743.

80. Gortmaker SL, Lee RM, Mozaffarian RS, Sobol AM, Nelson TF, et al.

(2012) Effect of an after-school intervention on increases in
children's physical activity. Med Sci Sports Exerc 44: 450-457.

81. Stratton G, Ridgers ND, Fairclough SJ, Richardson DJ (2007)
Physical activity levels of normal-weight and overweight girls and
boys during primary school recess. Obesity 15: 1513-1519.

This article is available from: http://childhood-obesity.imedpub.com/

