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Abstract
Aim  The programme “Join the Healthy Boat” promotes amongst other things a healthy diet in primary school children. In 
order to evaluate the programme’s effectiveness, this study longitudinally investigated children’s nutrition behaviour.
Subject and methods  A total of 1564 children (7.1 ± 0.6 years) participated in a cluster-randomised study. Teachers deliv-
ered lessons including behavioural contracting and budgeting. Nutritional behaviours of parents and child were assessed via 
parental report. Anthropometrics were measured on site.
Results  After one year, children in the intervention group (IG) showed a significant reduction in the consumption of pure 
juices (p ≤ 0.001). Soft drink consumption reduced in both groups, although with a trend towards a slightly greater reduction 
in the IG. Children with fathers of normal weight as well as first graders showed a significant reduction of soft drink consump-
tion in the IG (p = 0.025 and p = 0.022 respectively). Fruit and vegetable intake increased significantly for first graders (p = 
0.050), children from families with a high parental education level (p = 0.023), and for children with an overweight father 
(p = 0.034). Significant group differences were found for fruit and vegetable intake of children with migration background 
(p = 0.01) and children of parents with a high school degree could be observed (p = 0.019).
Conclusion  This shows that the programme appeals to a wider range of children, and is therefore more likely to compensate 
for differences due to origin or other social inequalities, which also shows that active parental involvement is vital for suc-
cessful interventions.

Keywords  Obesity prevention · Youth · Sugar-sweetened beverages · Fruit and vegetables consumption

Introduction

For a healthy physical and mental childhood development, 
not only are sufficient (everyday) physical activity and 
active leisure activities (Poitras et al. 2016) necessary, but 
a balanced, wholesome diet is also of crucial importance 
(Borrmann and Mensink 2015). An unhealthy diet can lead 
to concomitant or secondary diseases such as overweight 
and obesity (Golpour-Hamedani et al. 2020) and diabetes 

mellitus (Romaguera et al. 2013), but also to a lower cogni-
tive performance (DiGirolamo et al. 2020) and can promote 
the development of caries (Armfield et al. 2013).

A healthy diet consists, amongst other items, of suffi-
cient fruit and vegetable consumption. Children across the 
world however eat on average two to three servings of fruit 
and vegetables per day instead of the recommended five 
(Evans 2017). One European study found as few as 8.8% 
of the children reaching the five-a-day target (Kovács et al. 
2014). A large German study shows that of 3–17-year-olds, 
no more than 12% of girls and 9% of boys eat the recom-
mended daily amount of fruit and vegetables (Borrmann and 
Mensink 2015). Moreover, a negative trend towards older 
children consuming significantly less fruit and vegetables 
than younger children (Borrmann and Mensink 2015) adds 
to this situation. Yet a regular high consumption of fruit and 
vegetables reduces the risk of ischaemic heart disease and 
stroke (Boeing et al. 2012), contributes to a wholesome diet, 
and is particularly important in children and adolescents, due 
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to the positive effects it can have on their physical develop-
ment and school performance (DiGirolamo et al. 2020), and 
on the prevention of diet-related diseases such as cardiovas-
cular diseases (Schönbach and Lhachimi 2021).

Nevertheless, not only a lack of fruit and vegetables 
intake has been reported in Germany, but also the problem-
atic increase in consumption of sweets and sugar-sweetened 
beverages in almost all children (Graffe et al. 2020). Around 
one-third of children’s daily energy intake is due to energy-
dense, nutrient-poor foods and drinks (Dietary Guidelines 
Advisory Committee 2020; Reedy and Krebs-Smith 2010). 
On average, 2–9-year-old boys in Europe get 23% of their 
daily energy from free sugars; girls take in 77 grams of 
free sugars per day, amounting to 18% of their daily energy 
intake (Graffe et al. 2020). The foods that contribute most 
to this free sugar intake are fruit juices, soft drinks, and 
sweets (Graffe et al. 2020). In Germany, the intake of added 
sugar ranges between 15.2% and 17.5% in children and ado-
lescents aged 3 to 18 years (Perrar et al. 2019). The main 
source of dietary added sugar is sugar-sweetened beverages. 
In Germany, 23% of children consume sugar-sweetened soft 
drinks such as soda, cola, iced tea, or malt beer daily (Sch-
neider et al. 2020), and the proportion of children increases 
with age (Schneider et al. 2020; Mensink et al. 2018). Reg-
ular and high consumption of sugar-sweetened beverages 
is associated with overall poor diet quality (Louie 2020), 
weight gain (Qin et al. 2020), and increased risk for diabetes 
(Drouin-Chartier et al. 2019) as well as for cardiovascular 
diseases (de Koning et al. 2012; Fung et al. 2009).

Since taste preferences and eating habits develop in child-
hood (Schwartz et al. 2011), health- and nutrition-related 
interventions must begin as early as possible in childhood or 
adolescence, before preferences and habits have developed 
and solidified (Nicklaus 2016), and they must begin before 
health-related nutritional problems such as overweight or 
obesity or deficiency symptoms arise.

Parents, however, are often overwhelmed with the mass 
of available food and do not know how to help their child 
to a more favourable and balanced diet. Especially parents 
in vulnerable subgroups are often inadequately informed 
about their children’s dietary needs, so that increased obe-
sity occurs in adolescence at the latest (Schienkiewitz et al. 
2018). This highlights the immense importance of early sup-
port and intervention programmes. Parents and schools must 
be assisted in their work and support one another.

Parents must be actively involved in setting-based inter-
ventions (Waters et al. 2011). Even though children can try 
out new flavours at school and learn about new foods and 
how to prepare them, they are still dependent on their par-
ents for regular purchase, selection, and preparation.

In order to achieve permanent change in attitudes and 
to be able to implement new eating habits in everyday life, 
interventions aimed at changing eating habits should not 

only involve parents but also aim at long-term duration of 
the measures (Waters et al. 2011).

One programme incorporating those aspects is “Join the 
Healthy Boat”. This low-threshold programme promotes a 
healthy lifestyle in primary school children in South West 
Germany. The programme’s contents and materials are inte-
grated into the primary school curriculum, aiming at health-
promoting behaviour change. Amongst other objectives, it 
focuses on a healthier diet, especially targeting a reduction 
of sugar-sweetened beverages and an increase in fruit and 
vegetable intake.

In order to evaluate the programme’s effectiveness, this 
study longitudinally investigated children’s nutritional 
behaviour. The purpose of this study, therefore, was to assess 
children’s nutrition behaviours after a 1-year intervention in 
respect of their consumption of sugar-sweetened beverages 
and intake of fruit and vegetables. The secondary aim was 
to ascertain whether the intervention programme equally 
addresses vulnerable subgroups at increased risk for unfa-
vourable eating habits.

Materials & methods

Intervention and evaluation design

“Join the Healthy Boat” is a school-based, teacher-centred 
health promotion programme, which focuses on sufficient 
physical activity, reduction of screen media use, and healthy 
nutrition in primary school children.

This study only concentrates on the part of the interven-
tion concerning children’s healthy diet, which is addressed 
mainly by a reduction of sugar-sweetened beverages as well 
as a promotion of daily fruit and vegetable intake. Other 
aspects of the intervention have been published elsewhere 
(Kobel et al. 2014, 2017, 2020).

For the programme’s development, the protocol-based 
planning model Intervention Mapping Approach (Bartho-
lomew et al. 2006) was used. Bandura’s social-cognitive the-
ory (Bandura 2001) and Bronfenbrenner’s socio-ecological 
approach (Bronfenbrenner 2012) form the theoretical frame-
works for this intervention. Methods used in social cogni-
tive theory (such as imparting knowledge, model learning, 
observing behaviour, reinforcing, promoting self-efficacy, 
presenting action alternatives, and setting goals (Bandura 
2001)) were incorporated, as they are well suited to achiev-
ing changes in children’s health behaviours. The socio-eco-
logical approach (Bronfenbrenner 2012), on the other hand, 
highlights the great importance of including the immediate 
environment, such as family and peer group, for the per-
petuation of new behaviours. With the combination of both 
frameworks, measures towards behaviour as well as envi-
ronmental change can be initiated (and possibly sustained).
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Behaviour-oriented interventions such as this one aim to 
directly influence behaviour; the focus here is on the impart-
ing of action, but also knowledge-oriented content (getting 
to know and trying out healthy foods, acquiring knowledge 
regarding preparation, origin, and significance for the human 
body). Relational interventions, on the other hand, start with 
direct everyday life and the environment (e.g., break sales, 
healthy breakfast together, supply of water). It is essential to 
combine both approaches, as there are gender-specific differ-
ences in their mode of action: girls are increasingly reached 
through the behaviour-oriented approach, boys through the 
relationship-oriented approach (Kropski et al. 2008).

Therefore, and to ensure sustainable health promotion, 
contents and materials were integrated into regular lessons 
of the primary school curriculum, which include behavioural 
contracting and budgeting but primarily the offer of action 
alternatives paired with knowledge. Classroom teachers 
delivered those lessons regularly for 1 year after taking part 
in a detailed training course.

Intervention materials are structured in a spiral curricu-
lum, which means that contents are adapted to the respective 
level of children’s development and are repeatedly presented 
or deepened in different grades. In order to involve parents, 
parents’ letters and parents' evenings provide background 
knowledge and present action alternatives for a healthy 
diet (e.g., healthy midday snack ideas, the importance of 
drinking...). Additionally, family homework was introduced, 
which are regular tasks primary school children have to 
solve together with their parents. These tasks are aimed at 
shaping everyday family life and at transporting topics dealt 
with in class into the home environment and thus initiating 
changes in the children's immediate environment: in their 
own homes.

The evaluation of this intervention was designed as a 
prospective, stratified, cluster-randomised, and longitudinal 
study including intervention and control groups. After base-
line measurements had been taken, the programme’s inter-
vention was carried out in the intervention group, whereas 
the control group followed the regular school curriculum. 
Follow-up measurements were taken after 1 year. Details 
on teacher and pupil recruiting, teaching materials, and 
organisation of randomisation and stratification can be found 
elsewhere (Dreyhaupt et al. 2012). The study was approved 
by the University’s Ethics Committee and the Ministry of 
Culture and Education, and was conducted in accordance 
with the declaration of Helsinki. The study was also reg-
istered at the German Clinical Trials Register (DRKS-ID: 
DRKS00000949).

Participants and instruments

At baseline, 1943 primary school children (7.1± 0.6 years; 
51.2% male) in 86 schools were assessed, and 1733 of them 

at follow-up again. In this investigation, children whose 
baseline and follow-up data was available as well as a 
defined migration background were included, resulting in 
1564 children (7.1 ± 0.6 years; 50.0% male). Parents pro-
vided written, informed consent and children their assent to 
taking part in the study. Children’s anthropometrics were 
taken by trained technicians during a school visit (height and 
weight to ISAK standards (Stewart et al. 2011); Seca 213 
and Seca 862, Seca Weighing and Measuring Systems, Ham-
burg, Germany). Children’s weight status was determined 
by body mass index (BMI) percentiles based on German 
reference values (Kromeyer-Hauschild et al. 2001). Cut-off 
points for overweight children were determined above the 
90th percentile; for obese children above the 97th percentile.

Parents received and completed a questionnaire about 
the children’s health behaviours, including details on their 
children’s nutritional habits. In addition, parental anthro-
pometric data and their socio-economic background were 
assessed. The included questions are based on a large 
German study (KiGGS) which assessed health behaviour 
in more than 45,000 children and adolescents (Kurth and 
Schaffrath Rosario 2010) (for more details: Dreyhaupt et al. 
2012). Eighty-seven percent of parents returned the ques-
tionnaire at baseline and follow-up.

Data analysis

Baseline characteristics were analysed separately for inter-
vention and control group for all the variables included in 
the analysis. Descriptive statistics for continuous variables 
were displayed in mean values and standard deviations. Cat-
egorical variables were described with absolute and relative 
frequencies. To determine the group differences, each bever-
age and food was transferred into a three-valued variable (for 
assessment of follow-up — baseline): value of 1 for increase 
in consumption, zero represents unchanged consumption, 
and −1 for reduced consumption of drink/food. Group dif-
ferences were examined using chi2 or Fisher’s exact test with 
a two-sided significance level of α = 0.05. Within group 
changes for ordinal variables were determined with the Wil-
coxon rank sum test. For further statistical analysis, all rel-
evant variables were dichotomised. Parental data providing 
information on juice, soft drink, and sugar-sweetened tea 
consumption as well as the frequency of eating fruit and veg-
etables and snacks and sweets were dichotomised as “often/
always” versus “never/rarely.” Subsequently, logistic regres-
sion analyses were carried out controlling for gender, age, 
migration background, parental education level, household 
income, parental overweight, and baseline values. The lat-
ter were dichotomised as follows: gender (male vs female), 
age (first grade vs second grade), migration background (at 
least one parent was born abroad or the child was spoken 
to in another language than German for the first 3 years of 



	 Journal of Public Health

1 3

their life vs parents born in Germany), parental education 
level (primary and secondary education levels vs tertiary 
education level, i.e., high school degree), household income 
(net household income <1750 €/month vs ≥ 1750 €/month), 
and parental overweight (BMI ≤ 25 kg/m2 vs > 25 kg/m2). 
Analyses were carried out using SPSS Statistics 28 (SPSS 
Inc., Chicago, IL, US).

Results

A summary of the participant’s baseline characteristics con-
cerning socio-demographic and anthropometric details can 
be found in Table 1. The prevalence of overweight including 
obesity in this sample was 8.4%, and of obesity alone 3.4% 
of children.

Group comparison to check if the randomisation was 
successful revealed no differences between control and 

intervention group for all relevant variables with the excep-
tion of migration background, which was significantly higher 
in the intervention group (p = 0.004).

(Sugar‑sweetened) beverages

Pure juice

At baseline, 15.5% of children drank regularly pure juice 
(13.7% vs 17.0% in control and intervention group respec-
tively, p = 0.091), which was reduced significantly to 12.4% 
in the total sample (p ≤ 0.001; see Table 2). This reduction is 
mainly due to children in the intervention group decreasing 
their consumption of pure juices significantly by 5.5% (vs 
0.2% in the control group; p ≤ 0.016). However, when ana-
lysed using logistic regression models, controlling for base-
line values, gender, age, migration status, parental education 

Table 1   Participants' 
characteristics at baseline split 
into intervention and control 
group

m (sd) = mean (standard deviation); overweight/obesity = according to percentiles of German reference 
data: overweight > 90th percentile, obesity > 97th percentile; migration background = at least one parent 
was born abroad or the child was spoken to in another language than German for the first 3 years of their 
life; Parental education level = tertiary education level, i.e., at least one parent has a high school degree; 
maternal/paternal overweight = body mass Index of > 25
*) significant difference between control and intervention group

Missing values Total sample 
(n = 1564)

Intervention 
group (n = 862)

Control 
group 
(n = 702)

Gender [male]; n (%) 0 782 (50.0) 423 (49.1) 359 (51.1)
Age [years]; m (sd) 0 7.1 (0.6) 7.1 (0.6) 7.1 (0.6)
Height [cm]; m (sd) 42 123.8 (6.3) 123.8 (6.4) 123.7 (6.1)
Weight [kg]; m (sd) 43 24.6 (4.8) 24.7 (5.0) 24.4 (4.4)
BMI percentiles; n (%) 43 48.2 (27.2) 48.6 (27.6) 47.8 (26.8)
Overweight/obesity; n (%) 43 131 (8.6) 77 (9.2) 54 (7.8)
Migration background; n (%)* 0 485 (31.0) 294 (34.1) 191 (27.2)
Parental education level; n (%) 73 490 (32.9) 277 (33.6) 213 (31.9)
Household income [< 1750 €/

month]; n (%)
194 160 (11.7) 89 (11.9) 71 (11.4)

Maternal overweight; n (%) 107 460 (31.6) 258 (32.1) 202 (30.9)
Paternal overweight; n (%) 178 844 (60.9) 481 (62.3) 363 (59.1)

Table 2   Children’s regular 
consumption of (sugar-
sweetened) beverages at 
follow-up including change 
from baseline split into 
intervention and control group

p = difference between control and intervention group.

Missing values Total sample 
(n = 1564)

Intervention 
group (n = 862)

Control group 
(n = 702)

P

Pure juice; n (%) 125 178 (12.4) 90 (11.5) 88 (13.5) 0.253
Change from baseline (%) −3.1 −5.5 −0.2 0.016
Soft drinks; n (%) 125 189 (13.1) 103 (13.1) 86 (13.1) 0.987
Change from baseline (%) −2.0 −2.7 −1.1 0.581
Tea with sugar; n (%) 125 343 (23.8) 182 (23.2) 161 (24.6) 0.525
Change from baseline (%) −1.1 −1.7 −-0.1 0.836
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level, household income, and parental overweight, this sig-
nificance was lost (Table 3).

The described reduction in the consumption of pure 
juices was especially noticeable in children who are brought 
up by both parents (p = 0.007), from a household with a 
monthly income of less than € 1750 (p = 0.012), with a 
migration background (p = 0.015) and for children with 
a mother of normal weight (p = 0.020). Examining other 
subgroups (gender, grade, parental education level, father’s 
weight status), the decrease in consumption of pure juices 
was significant for the control group as well as the interven-
tion group.

Children with a migration background in the interven-
tion group showed the largest reduction of consumption of 
pure juices. At baseline, 29.2% of parents of children with 
migration background in the intervention group stated that 
their children regularly drink pure juices. At follow-up, 
this decreased to 20.2% (p = 0.004). In the control group, a 
slight, non-significant increase in consumption was observed 
at follow-up, compared to baseline (p = 0.480). In children 
without a migration background, the consumption of pure 
juices decreased slightly in both groups; however, no sig-
nificance was reached (intervention: p = 0.061; control: p 
= 0.768).

Likewise, a reduction of pure juice consumption among 
children from households with low incomes could be 
observed. While in the intervention group 22.4% of chil-
dren from households with low incomes consumed pure 
juices regularly at follow-up (32.9% at baseline; change 
from follow-up to baseline: −10.5%, p = 0.012), in the con-
trol group, 28.8% of children drank regularly pure juices 
at follow-up (20.5% at baseline, p = 0.061), resulting in an 
increase in the control group of 8.3% within a year.

Soft drinks

With regard to the change in consumption of lemonades and 
iced tea, no significant difference could be observed in either 
group (p = 0.414). At baseline, 15.1% of children consumed 
soft drinks regularly (15.5% vs 14.2% for intervention and 
control group respectively), which reduced slightly to 13.1% 

at follow-up for both groups. Therefore, a trend towards a 
reduction of soft drink consumption was seen more in the 
intervention group.

In spite of this, children with fathers of normal weight 
showed a significant reduction of soft drink consumption 
in the intervention group, compared to the control group 
(p = 0.025). Comparing the percentages of children who 
drink sugary lemonades and have a father of normal weight, 
it can be seen that the proportion of baseline to follow-up 
decreased in the intervention group (p = 0.083), while the 
control group recorded an increase in consumption for 
this period (p = 0.144). Yet, those changes do not reach 
significance.

A significant decrease can, however, be determined with 
a separate analysis of grades for first graders in the interven-
tion group (p = 0.022). While at baseline 14.5% of children 
in first grade normally drank sugar-sweetened beverages, at 
follow-up 10.9% stated this. In the control group, a slight 
but non-significant increase could be observed (p = 0.752). 
For second graders, no significant change could be seen after 
1 year in either intervention or control group (p = 0.793 and 
p = 0.612 respectively).

Sugar‑sweetened tea

For sugar-sweetened tea, no significant changes can be 
seen for either group (intervention: p = 0.759; control: p = 
0.798). If the groups are subdivided, a significant increase 
in consumption of sugar-sweetened tea can be seen in the 
control group for children from households with a monthly 
income of less than 1750 € (p = 0.029). However, if this 
subgroup is examined for changes between intervention and 
control group, changes remain non-significant (p = 0.616).

Fruit and vegetables, sweets, and snacks

Fruit and vegetables

At baseline, 18.7% of parents indicated their children eat 
fruit and vegetables never or rarely (19.2% vs 18.1% for 
intervention and control group respectively). At follow-up, 
these values changed slightly to 18.8% for the total sample, 
18.6% and 19.1% for intervention and control group respec-
tively (Table 4). No significant changes between intervention 
and control group were found in children’s fruit and vegeta-
bles consumption when comparing baseline and follow-up 
(p = 0.202). Additionally, analysed using logistic regression 
models, controlling for baseline values, gender, age, migra-
tion status, parental education level, household income, 
and parental overweight, no significance was found either 
(Table 5).

Nevertheless, significant differences were found for first 
graders (p = 0.050), children from families with a high 

Table 3   Results from the final regression model for drink consump-
tion at follow up (n = 1079a).

OR, odds ratio; CI, confidence interval; a only cases with baseline and 
follow-up data; b adjusted for baseline values, gender, age, migration 
status, parental education level, household income, and parental over-
weight.

ORb P 95% CI

Pure juice 0.77 0.228 [0.51; 1.18]
Soft drinks 0.89 0.599 [0.59; 1.36]
Tea with sugar 0.82 0.232 [0.60; 1.13]



	 Journal of Public Health

1 3

parental education level (p = 0.023), and for children with 
an overweight father (p = 0.034). However, the propor-
tion of children in the intervention group who never or 
rarely eat fruit and vegetables decreased from baseline to 
follow-up, whereas an opposite trend could be observed in 
children in the control group (see Table 4).

An isolated analysis of intervention and control group 
with regard to fruit and vegetable consumption does not 
reveal any significant change for either group (interven-
tion: p = 0.441; control: p = 0.307).

However, considering children with migration back-
ground only, there is a significant change. While in the 
intervention group, for children with migration back-
ground, the proportion of those who never or only rarely 
eat fruit and vegetables decreased significantly from base-
line to follow-up (p = 0.010), this remained constant for 
the control (p = 1.000). For German children, there was no 
significant change in either control or intervention group 
(p = 0.439 and p = 0.211, respectively).

In addition, in the control group, a significant reduction 
of the consumption of fruit and vegetables in the children 
of parents with a high school degree could be observed (p 
= 0.019). While at baseline, 12.0% of parents with a ter-
tiary education level stated that their children would never 
or only rarely eat fruit and vegetables, at follow-up, 18.0% 
mentioned that. In the intervention group, this proportion 
decreased slightly, but not significantly, for the bespoke 
subgroup (p = 0.411)

Sweets and snacks

According to parental information, at baseline, 94.9% of 
children rarely or never consumed sweets or snacks while at 
school. At follow-up, no change in sweets and snacks’ con-
sumption was seen between intervention and control group 
(p = 0.48; Table 4).

Discussion

The cluster-randomised effectiveness trial of a low-thresh-
old, teacher-centred health promotion intervention shows 
that the intervention programme “Join the Healthy Boat” 
has a visible impact on the consumption of pure juices in 
children. In other aspects of nutritional behaviour examined, 
changes can only be ascribed to specific subgroups. In some 
of those groups, which are often assigned an increased risk 
of poor eating habits, particularly positive effects were seen; 
e.g., in children with migration background (pure juices), in 
children from households with a low income (pure juices), 
and in children with an overweight father (fruit and vegeta-
bles consumption).

In the 1-year intervention programme, this study evalu-
ated and integrated nutrition education as well as alterna-
tives to existing dietary habits into the school curriculum. 
It was aimed to improve not just children’s knowledge, atti-
tudes, and eating behaviours, but also their parents’ attitudes 
and practices on nutrition among primary school children.

In the intervention group, a significant change in the con-
sumption of pure juices in all children (without restriction to 
certain subgroups) could be recorded, which occurred most 
likely as a result of the intervention. Because of their high 
content of free sugars, pure juices are suspected of being 
associated with the development of excess body weight 
and obesity (Keller and Bucher Della Torre 2015), cardio-
vascular diseases (Yang et al. 2014) and increased risk of 
type 2 diabetes (Malik et al. 2010; Greenwood et al. 2014), 
as well as developing caries (Sheiham and James 2015). 
Therefore, the programme attaches great importance to 
parental involvement, who play a key role in children's eat-
ing habits (Schwartz et al. 2011). Parents are involved in 

Table 4   Children’s consumption 
of fruit and vegetables as 
well as sweets and snacks at 
follow-up including change 
from baseline split into 
intervention and control group.

Fruit and vegetables = child eats fruits and vegetables never or rarely; sweets and snacks = child eats 
sweets and snacks never or rarely; P = difference between control and intervention group.

Missing values Total sample 
(n = 1564)

Intervention 
group (n = 862)

Control group 
(n = 702)

P

Fruit and vegetables; n (%) 189 259 (18.8) 138 (18.6) 121 (19.1) 0.807
Change from baseline (%) −0.1 −0.6 +1.0 0.653
Sweets and snacks; n (%) 374 1121 (94.2) 600 (94.2) 521 (94.2) 0.987
Change from baseline (%) −0.7 −0.5 −0.8 0.482

Table 5   Results from the final regression model for fruit and vegeta-
ble consumption as well as snack intake at follow up (n=1029a)

Fruit and vegetables = child eats fruits and vegetables never or rarely; 
sweets and snacks = child eats sweets and snacks never or rarely; OR 
= odds ratio; CI = confidence interval; a only cases with baseline and 
follow-up data; b adjusted for baseline values, gender, age, migration 
status, parental education level, household income, and parental over-
weight.

ORb p 95% CI

Fruit and vegetables 1.19 0.356 [0.82; 1.74]
Snacks and sweets 1.03 0.936 [0.52; 2.05]
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the intervention programme via parents' nights, letters, and 
family homework. They are shown ways and measures to 
improve their children's eating habits, which they can also 
transfer to their own. Among other things, they are informed 
about pure juices and sugar-sweetened beverages, and how 
they should be substituted. In training courses, teachers were 
encouraged to make regular drinking breaks during their les-
sons, to set up classroom rules as to which drinks to bring 
from home, and received ideas to animate children to drink 
more water (in order to drink fewer sugar-sweetened bever-
ages). Methods such as the bespoke were used in an inter-
vention study in the Netherlands in which primary school 
children reduced their sugar-sweetened beverages consump-
tion within the space of 1 year (van de Gaar et al. 2014).

In this study, although drinking behaviour improved in all 
age-groups, the analysis of subgroups shows that the reduc-
tion of pure juice applies especially to children in second 
grade, children brought up by both parents, from a family 
with low household income or a migration background, 
and for children with a normal weight mother. In order to 
avoid inequality, methods should therefore be adapted so 
all children and parents (in this case especially single and 
overweight parents) can be reached in future. Reducing pure 
juice consumption among children with a migration back-
ground is particularly gratifying because those tend to have 
unfavourable eating habits more often than German children 
(Mensink et al. 2007). So far, however, the relative con-
sumption of pure juices between children with and without 
migration background has been insufficiently researched. 
For example, the national Germany health survey KiGGS 
included juice spritzers in its question category on the con-
sumption of juices, which led the researchers to the conclu-
sion that children of German origin drink more juice than 
children with migration background (Mensink et al. 2007b). 
In contrast, however, the results of this study show that pure 
juices are more than twice as likely to be regularly con-
sumed by children with migration background compared 
to German children. This gap was reduced after 1 year of 
intervention. In the control group at follow-up, three times 
as many children with migration background consumed pure 
juices compared to children without a migration background. 
Yet, it can be seen that despite the reduced number of chil-
dren with migration background in the intervention group 
at follow-up compared to baseline, the proportion of regular 
juice consumers compared to children of German origin is 
still more than twice as high at follow-up. Because even 
children without a migration background were able to benefit 
from the intervention programme, this also reduced their 
consumption of pure juices after one year of intervention.

Apart from a reduction in pure juice consumption, chil-
dren with a father of normal weight consumed a lower level 
of lemonades and iced tea, which is very likely a conse-
quence of the intervention. Apparently, fathers’ weight status 

plays a subordinate role, which could possibly be due to the 
fact that fathers in particular offer their children bespoke 
drinks more often than mothers, as these are also more often 
consumed by men themselves (Max Rubner Institute and 
Federal Research Institute for Nutrition and Food 2008). It is 
well known that the responsibility for children’s food choices 
falls to parents as key food-socialisation agents (Moore et al. 
2017), who serve as role models for children to observe and 
imitate. Therefore, “Join the Healthy Boat” offers thought-
provoking impulses for parents in order to reflect their own 
behaviours. Possibly, there are more intense methods needed 
to reach all parents.

In addition to the above-mentioned intervention results 
with regard to sugar-sweetened beverages, fruit and vegeta-
ble consumption in children in first grade, children with at 
least one academic parent, and children with an overweight 
father were positively affected by the intervention. Fruit and 
vegetables provide the body with plenty of nutrients, fibre, 
and secondary plant substances, which is why they should be 
consumed at least five times a day. Frequent consumption of 
fruit and vegetables is associated with a reduction of over-
weight and obesity (Schlesinger et al. 2019) and the preven-
tion of weight gain (Boeing et al. 2012), as well as a reduced 
risk for the development of hypertension (Schwingshackl 
et al. 2017) and it also has a blood pressure-lowering effect 
(Boeing et al. 2012). For these reasons, “Join the Healthy 
Boat” aims to increase children’s regular fruit and vegetable 
intake.

In this sample, 18.8% of children ate fruit and vegetables 
never or rarely. The German Survey of Children’s Health 
(KiGGS) was able to show that 17.2% of girls and 15.5% of 
boys aged 3–10 years eat five portions of fruit and vegetables 
per day; most of the children (50.7% and 51.3% for girls and 
boys respectively) in that age group, however, eat one or two 
portions of fruit and vegetables per day; 7.3% and 8.5% for 
girls and boys respectively eat no fruit or vegetables (Krug 
et al. 2018). In this study, comparing age groups, only chil-
dren in first grade increased their consumption of fruit and 
vegetables. This could possibly be related to the different 
intervention topics addressed in lessons of grades one and 
two. While fruit and vegetables are explicitly discussed as 
a lesson topic in first grade, they play a subordinate role in 
second grade. The parental letter on healthy snacks at school 
is also only sent to parents of first graders, so that these par-
ents may pay more attention to a healthy second breakfast at 
school. Moreover, an increase of fruit and vegetable intake 
could only be achieved in children with at least one aca-
demic parent and among children with overweight fathers. 
However, it should be noted that children without an aca-
demic parent also ate more fruit and vegetables at follow-up. 
It must also be taken into account that the proportion of chil-
dren who never or only rarely eat fruit and vegetables (12% 
at baseline) is much lower than in the comparison groups 



	 Journal of Public Health

1 3

(Krug et al. 2018). Possibly, a socially desirable response 
behaviour must be assumed.

Also, a more intense and more encouraging intervention 
might have been benefited all children more, with regard 
to an increase in their fruit and vegetables consumption. A 
study in ten primary schools across five European countries 
was able to record an increase in children’s fruit and vegeta-
bles intake after a 6-week intervention, using motivational 
incentives (Gwozdz et al. 2020). Children were encouraged 
to choose a more healthy side option and rewarded that with 
a smiley stamp every time (Gwozdz et al. 2020). Children 
in the intervention group chose significantly more often 
fruit and vegetables than those in the control group, even 
when school differences were accounted for (Gwozdz et al. 
2020). The authors conclude, therefore, that a motivational 
incentive can increase primary school children’s fruit and 
vegetables consumption (Gwozdz et al. 2020). In “Join the 
Healthy Boat”, such motivational incentives were used for 
the sufficient amount of daily water consumption (drink 
diary), the increase of physical activity (stamp card for an 
active transport to school, data not shown), and a reduction 
of screen media use (reward for an active, non-screen day, 
data not shown).

Further, the consumption of snacks and sweets did not 
change, either in intervention or control group. No more than 
10% of the total energy should be absorbed from these foods, 
including sugar-sweetened drinks, cakes, and the like, as these 
are declared unhealthy due to their high-energy content but low 
nutrient density (Mensink et al. 2007a). However, almost all chil-
dren take in more energy from these foods than recommended 
(Richter et al. 2007), which does not represent this data, where 
parents stated that nearly 95% of their children never or rarely eat 
sweets, candy, or snacks. Therefore, it is very possible that par-
ents demonstrated a socially desirable response behaviour and 
data were distorted. Then again, “Join the Healthy Boat” showed 
no effect on the children's snack and sweets consumption.

Although this study has a large sample size, which increases 
the likelihood of having sufficient power to detect intervention 
effects, some aspects should be considered when interpreting 
these findings. One of the study's major strengths is the large 
sample size and the fact that it received data from all of the 
south-west of Germany. The response rate for the parental ques-
tionnaire was exceptionally high at 87%. In addition, the longitu-
dinal design, with its randomised control group, through which 
different development paths of subgroups could be recorded, is 
another advantage of this study. However, the study also has its 
limitations. Participation in the study was voluntary, possibly 
resulting in certain children not being taken into account due to 
language or social barriers. It is also likely that mainly commit-
ted teachers and parents interested in the topic took part in the 
study. In addition, subjective data assessed via a questionnaire 
always carries the risk that socially desirable response behav-
iour leads to a distortion of results. Additionally, intervention 

programmes that may have taken place in parallel (such as the 
European School Fruit, Vegetables, and Milk Scheme) in both 
the intervention and the control group may have shown different 
effects on the nutritional behaviour of the children, which could 
also have distorted the data. In addition, parental nutritional 
behaviour was not assessed in this study, which should be taken 
into account in future studies. A more intense intervention and 
possibly a different time of assessment (baseline and follow-
up measurements were taken directly after a 7-week summer 
break) may have resulted in different outcomes, but it should be 
noted that effects of health promotion are usually not detected 
in a short time frame such as the one of the present evalua-
tion study. “Join the Healthy Boat” covers the entire period of 
primary school of 4 years. In contrast, the corresponding study 
could only investigate 1 year because the control group could 
not be denied the intervention any longer. Moreover, accord-
ing to a microsimulation model, health gains from interventions 
targeting children occur in the long term (Cecchini et al. 2010).

Conclusion

As shown, intervention programmes in the field of nutrition are 
particularly important in today's world in order to help children 
lead a more favourable way of life. With the intervention pro-
gramme “Join the Healthy Boat”, a positive reduction in the 
consumption of pure juices could be achieved among the par-
ticipating children. Furthermore, it could be shown that “Join 
the Healthy Boat” can positively affect children of certain sub-
groups, who are said to have an increased risk of poor eating 
habits. Above all, these are children with a migration back-
ground, in whom an improvement was evident in drinking pure 
juices and eating more fruit and vegetables.

In addition, for children with an overweight parent and 
for children from a household with low income, a favourable 
change in aspects of nutritional behaviour could be achieved. 
However, no change was seen in children of single parents 
and children whose parents do not have a high school degree. 
In addition, it became apparent that children in first grade or 
their parents were able to benefit more from the intervention 
programme and were more likely to change aspects of their 
nutritional behaviour than those in second grade.

However, the programme shows weaknesses in the con-
sumption of snacks and sweets. “Join the Healthy Boat” does, 
however, seem to appeal to a wider group of children and thus 
rather balances out differences related to origin. Nevertheless, 
it is important to continue to improve the programme in future 
through constant evaluation in order to reach as many children 
as possible and their parents, so that a generally healthier way 
of life can be achieved. As has been shown, there is still a need 
for research in some aspects in order to be able to close the 
identified gaps in the collection and evaluation of the data and 
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to provide further information about the nutritional behaviour 
of children.
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