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Development of a Dutch intervention for obese
young children
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Summary
The objective of this article is to provide insight in the ﬁve-step development process of the best evidence, best practice intervention for obese young children ‘AanTafel!’. A set of requirements for intervention development was developed to guide the data inquiry: the use of theory, inﬂuencing factors,
tailoring, multi-disciplinarity, duration/frequency and evaluation and monitoring. Step I retrieved evidence from clinical guidelines, followed by a systematic review with meta-analysis (Step II) and an
extended literature review (Step III). Evidence was consistent with regard to parent-focus, targeting family level, including diet, physical activity and behaviour change techniques and tailoring to age.
However, no evidence or inconsistent evidence emerged from the theory-basis, group-versus-individual sessions, face-to-face contact versus Internet-mediated contact, which disciplines to involve and
how to involve them, as well as intervention duration and intensity. Hence, practice-based insights
from parental interviews (Step IV) and involved therapists were added and subsequently integrated
to the intervention ‘AanTafel!’ (Step V). ‘AanTafel!’ is a multi-component, multi-disciplinary, familybased, parent-focused, age-speciﬁc intervention, which is tailored to individual children and families
with a duration of 1 year, and using a combination of individual and group sessions as well as a
Web-based learning module. Changes in scientiﬁc working principles with regard to data collection,
reporting and translation to guidelines are required. Practice and science may beneﬁt from close collaboration in designing, implementing and evaluating interventions.
Key words: childhood obesity, intervention, development process, pooling and patching

INTRODUCTION
In 2009, the Department of Paediatrics of the Gelderse
Vallei Hospital (ZGV, Ede, The Netherlands) was confronted with a growing number of young obese children.

ZGV provides an intervention for obese children aged
8–12. However, no intervention was available for young
children aged 3–8. Therefore, the ZGV professionals
involved in obesity intervention decided to develop an
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THE DEVELOPMENT PROCESS
The authors compiled a set of requirements to guide the inquiry of evidence from the scientiﬁc literature. The requirements are based on the general recommendations on using
theory, monitoring and evaluation and a clear understanding of the targeted behaviours and the context in which they
occur, as emphasized in the literature on health programme
development (Green and Kreuter, 2005). The international
recommendations were used to specify childhood obesity
intervention (tailoring to developmental stage, duration
and intensity of intervention) (WHO, 2007). The set entails
the following six requirements:
1.

2.

3.

4.

5.

6.

Use of relevant theoretical models. Programmes have
to be based on appropriate theory and evidence
[(Green and Kreuter, 2005), p. 197].
Use of multi-level factors. Various factors at multiple
levels inﬂuence the development of childhood obesity
(Davison and Birch, 2001). The reciprocal interaction
between these factors and, hence between levels,
demand multi-component efforts in everyday settings
in which children grow up, learn and play, as well as
efforts at community and policy level [(Green and
Kreuter, 2005), p. 2].
Intervention tailored to the speciﬁc needs and circumstances of the target group. Targeting the programme
to take into account age-related concerns, culture, circumstances and needs [(Green and Kreuter, 2005),
p. 6]. Tailoring to the age of the child is important because of age-speciﬁc physical and psycho-social development (WHO, 2007).
Collaboration and multi-disciplinary responsibility.
Collaboration and participation of all actors concerned and encouragement of shared responsibility
on all levels (WHO, 2000) [(Green and Kreuter,
2005), p. 85].
Sufﬁcient duration and intensity. Obesity should
be treated as a chronic disease, which requires longterm follow-up and management. Interventions must
recognize this need and provide support for life-long
lifestyle changes needed for successful obesity management (WHO, 2000, 2007).
Monitoring and programme evaluation. Programme
developers must evaluate all interventions to ensure
reach, coverage, quality, impact and improvement
[(Green and Kreuter, 2005), p. 243].

The development process involved ﬁve steps.
In Steps I–III, the scientiﬁc literature was reviewed
based on the total set of requirements:
Step I. A review of clinical guidelines and reports on
childhood obesity interventions.
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intervention, resulting in ‘AanTafel!’ (Dutch for ‘to the
table’, synonymous with sharing a meal).
This intervention was piloted in 2010 and up till now
ﬁve groups with 34 children with their parents have participated. All participating children were referred for obesity
intervention by their general practitioner, youth healthcare physician or paediatrician. Preliminary results show
a clinically relevant decrease of body mass index (BMI)
z-score of 0.5 on short- and long-term with a follow-up
2 years after the intervention.
The prevalence of childhood obesity is increasing
worldwide (Ng et al., 2014). Obesity in children has severe
somatic effects, such as hyperlipidaemia, hypertension, insulin resistance, diabetes mellitus and liver disease even at
a young age (Mossberg, 1989; Berenson et al., 1998;
Dietz, 1998; Viner et al., 2005). This increases the risk
of cardiovascular diseases later in life, and several studies
found a higher mortality in those who had been obese in
childhood (Mossberg, 1989; Gunnell et al., 1998; Bjorge
et al., 2008; Franks et al., 2010). In addition to the somatic
effects, the psycho-social effects of obesity in childhood
are serious. Obese children more frequently suffer from
negative discrimination, social stigmata, bullying, depression, a lower self-image and a lower Health-Related Quality
of Life (HRQoL) as compared with normal-weight children
(Dietz, 1998; Janssen et al., 2004; Young-Hyman et al.,
2006; Tsiros et al., 2009).
Research indicates that intervening at a young age is
correlated with a reduction of BMI (Sabin et al., 2007;
Pott et al., 2009; Reinehr et al., 2010) and may delay adiposity rebound, the time point when BMI rises after reaching its lowest point, preventing later obesity (Williams and
Goulding, 2009; Campbell et al., 2011).
During the development process of ‘AanTafel!’, an extensive literature search was performed. A gap was found
in the evidence required for the development of the intervention. This science–practice gap is known in the literature and is possibly partly due to the rigid protocols
used to ensure internal validity in randomized controlled
trials (RCTs). Review studies and the development of clinical guidelines result in evidence that is perceived as less
relevant and less applicable to the real-life context of programme developers (Green et al., 2009).
This article describes the process of the development of
‘AanTafel!’ through data inquiry and data integration.
During this process, we derived scientiﬁc evidence from
the literature and ﬁlled gaps with insights from the target
group and with professional expertise and judgement. By
providing insight in this process, we specify the request for
more practice-based evidence in the area of childhood
obesity, and ultimately, we aim to contribute to the development of evidence-based interventions.
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Step II. A systematic review with meta-analysis of effective childhood obesity interventions for children
aged 3–8 (van Hoek et al., 2014).
Step III. Review of evidence on effective childhood
obesity interventions and the use of Internet without
age speciﬁcity.
This inquiry is supplemented with practice-based information in Steps IV and V:

RESULTS: STEPS I–V
The scientiﬁc evidence and practice-based insights with regard to the requirements for theory, inﬂuencing factors,
tailoring, multi-disciplinarity, duration/frequency and
evaluation are described for each step (for an overview,
see Table 1).

Step I. Review of clinical guidelines and reports
The Dutch (CBO, 2008; van Binsbergen et al., 2010), the
British (NICE, 2006) and the US American guidelines
(Barlow, 2007; Spear et al., 2007), as well as the WHO reports at European (WHO, 2007) and global level (WHO,
2000), were reviewed.
Theory
No recommendations were found with regard to using
theory in obesity intervention or the theories used to set
the recommendations.
Inﬂuencing factors
All documents emphasize the need to intervene at family
level and recommend the involvement of parents (WHO,
2000, 2007; NICE, 2006; Barlow, 2007; Spear et al.,
2007; CBO, 2008; van Binsbergen et al., 2010). However,
this is mentioned without speciﬁc reference to the preferred
setting for the provision of such intervention. Group
intervention, which partly mimics the inﬂuence of peers,
is advised for pre-school children in the European Region
WHO report (WHO, 2007), without further speciﬁcation. According to the US guideline, group intervention
has therapeutic beneﬁt and may be more cost-effective
(Barlow, 2007). Consistent emphasis is put on using a
multi-component approach including diet and physical activity, and most guidelines also recommend behavioural

modiﬁcation techniques for some or all families (WHO,
2000, 2007; NICE, 2006; Barlow, 2007; Spear et al.,
2007; CBO, 2008; van Binsbergen et al., 2010).
Tailoring
Age-speciﬁc recommendations are found for setting weight
goals and dietary changes. Regarding weight goals, the
US guidelines recommend very gradual weight loss for children under 5 years of age (Spear et al., 2007). For cognitive
or physical development stages, no recommendations were
found (WHO, 2000, 2007; NICE, 2006; Barlow, 2007;
Spear et al., 2007; CBO, 2008; van Binsbergen et al., 2010).
Multi-disciplinarity
The involvement of a multi-disciplinary team (dietician,
physiotherapist and an expert on psychological help and
parenting skills) is recommended during the intensive
stage of the intervention (Barlow, 2007), or in general
(van Binsbergen et al., 2010). The composition of the
multi-disciplinary team, however, is not speciﬁed in all
documents.
Duration/frequency
The guidelines provide different recommendations on
duration and frequency of intervention, ranging from
weekly to once per 3 months and from 3 months to
1 year with long-term follow-up to maintain healthy behaviour (NICE, 2006; Barlow, 2007; CBO, 2008; van
Binsbergen et al., 2010).
Evaluation
No recommendation for monitoring and evaluation of
programmes was included.

Step II. Systematic review of obesity intervention
for 3–8 years old
Step I did not provide evidence with regard to the use of
theory, to tailoring to cognitive of physical development
stages and to monitoring and programme evaluation.
The evidence on multi-disciplinary collaboration and duration and intensity was inconsistent. Therefore, a systematic review with a meta-analysis of effective childhood
obesity interventions for children aged 3–8 was performed
by van Hoek et al. (van Hoek et al., 2014). A total of 27
studies were included in this review, of which 11 were eligible for meta-analysis. Because of high heterogeneity, a
subgroup analysis was performed.
Inﬂuencing factors and duration/intensity
The subgroup multi-component interventions (including
behavioural change techniques in relation to diet and
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Step IV. Semi-structured interviews with parents on the
waiting list for a intervention for their obese child.
Step V. The expertise and experience of the involved
therapists was used to integrate the ﬁndings, ﬁll
gaps in the evidence and compile the ‘AanTafel!’
programme.

3

4

Table 1: Overview of the data inquiry and data integration steps
Retrieved scientiﬁc
(Steps I–III) and practice
(Steps IV and V) based
insights

Data inquiry
Step I. Clinical
guidelines and WHO
reports

Step II. Systematic review

Step III. Scientiﬁc literature
not age-speciﬁc

Step IV. Interviews with
parents

Data integration
to ‘AanTafel!’
Step V. Professional
judgement

1. Theory

No evidence

Not available due to
limited number of
studies

No evidence

Not applicable

No speciﬁc theory

2. Inﬂuencing factors

Consistent: family level;
parents involved;
group sessions; diet
and physical activity
Inconsistent: behaviour
change techniques

Consistent:
multi-component
including behaviour
change techniques for
diet and physical
activity

Consistent: family level; at
least one parent involved.
Multi-component: diet,
physical activity, behaviour
modiﬁcation techniques
Inconclusive: sleeping
behaviour
Inconsistent: group or
individual sessions

Diet and physical activity

3. Tailoring

Consistent: age-speciﬁc
weight goals and
dietary intake

Not available due to
limited number of
studies

No evidence

Child and family
(housing, weight of
parents, work-, eatingand physical activity
patterns)

4. Multi-disciplinarity

Consistent:
multi-disciplinary

Not available due to
limited number of
studies

Consistent: multi-disciplinary
Inconsistent: which disciplines
to involve

Not applicable

Family level
Parent focused:
participation of at least
one parent
Group and individual
sessions
Behaviour modiﬁcation
techniques on parenting,
diet, physical activity
and sleeping pattern
Age: physical-motoric,
social-emotional,
cognitive development
stage of the child
Family setting and
preferences

E. van Hoek et al.

Multi-disciplinary:
paediatrician, child
psychologist, paediatric
dietician, child
physiotherapist
Multi-disciplinary
presence at sessions
Regular team meetings
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Inconsistent: range from
weekly to once/3
months to 1 year with
long-term follow-up

Consistent: moderate to
high intensity

Inconsistent: frequency of
contact; substitution
face-to-face with
Internet-mediated contact

High access to and
likeability of
Internet-mediated
contact

6. Evaluation

No evidence

Not available due to
limited number of
studies

Consistent: weight, somatic,
psycho-social and health
behaviour indicators

Weight, somatic,
psycho-social and
behavioural indicators

1 year: 4 months high
intensity (eight sessions)
and 8 months low
intensity (six sessions)
20 contact hours; 14
sessions (12 group, two
individuals; nine parents
only)
Web-based learning
module (13 chapters)

Dutch intervention for obese young children

5. Duration/intensity

Reach
Acceptability
BMI z-score,
cardiovascular
risk-proﬁle, HRQoL,
dietary intake, physical
activity level

5
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physical activity) of moderate to high intensity (>26 h
face-to-face contact) showed the largest change in BMI
z-score, which was clinically relevant (van Hoek et al.,
2014). However, no evidence was found regarding the
optimal duration of the intervention.

Step III. Review of obesity interventions without
age speciﬁcity
Step II did not provide additional evidence on theory, on
tailoring to cognitive or physical development stages, on
multi-disciplinary collaboration or on duration and monitoring. Therefore, scientiﬁc literature was reviewed using
an extended age-range. Speciﬁc attention was paid to the
use of Internet-mediated communication for reasons of its
potentially lower frequency of more expensive face-to-face
contact and its user-friendly character with regard to ﬂexibility in location and time.
Theory
No evidence was found for the use of a speciﬁc theory in
an obesity intervention.
Inﬂuencing factors
The Cochrane review of childhood obesity interventions
of Oude Luttikhuis et al. (Oude Luttikhuis et al., 2009) recommends targeting the family level, with at least one parent involved. The involvement of parents contributes to a
decrease in their child’s overweight, particularly for children younger than 12 (Golan et al., 1998, 2006; Golan
and Crow, 2004). RCTs are inconclusive regarding the
use of group or individual intervention (Kalavainen
et al., 2007, 2011; Garipagaoglu et al., 2009).
Combined behavioural lifestyle interventions can result
in a clinically relevant reduction of overweight (Oude
Luttikhuis et al., 2009). In addition to the components
of diet and physical activity, a link between sleep and overweight is reported (Nielsen et al., 2011).

Tailoring
In relation to obesity intervention, tailoring to cognitive
and psycho-social developmental stages is not speciﬁcally
mentioned.
Multi-disciplinarity
No consistent evidence was found in the literature on
which disciplines should be involved.
Duration/frequency
Also no consistency was found in the optimal frequency of
contact (Spear et al., 2007) and as to whether and how to
substitute face-to-face contact with Internet-mediated contact. Besides potential cost-reduction, the use of Internet
may reduce participation barriers such as travel time,
transportation difﬁculties and work-related issues and enhance adherence by allowing the participants a self-chosen
time and location (Hampl et al., 2011; Brennan et al.,
2012). Smith et al. (Smith et al., 2013) reviewed the impact
of health information technology (IT) targeted on parents
or children on patient outcomes and care processes in
obesity clinic-based intervention in children aged 2–18.
They conclude that IT may improve access to interventions, but that its impact on weight loss and behaviour
change is understudied and ﬁndings are inconsistent.
Other reviews also conclude that Internet-mediated strategies could be a valuable addition to other strategies, although requirements for successful use in childhood
obesity interventions are still unknown (An et al., 2009;
Webb et al., 2010; Andersson et al., 2011).
Evaluation
Regarding evaluation, the intervention aims to improve
health and well-being of the obese child, and hence the effect on (i) overweight, (ii) somatic parameters, (iii) psychosocial parameters and (iv) health behaviour should be
evaluated (Stern et al., 1995; Green et al., 2009;
Reinehr, 2011).

Step IV. Interviews with parents
In addition to the scientiﬁc evidence, insights were derived
from interviews with parents of an overweight child on the
waiting list for intervention. The children were referred for
obesity intervention by their general practitioner, youth
health-care physician or paediatrician. Twelve randomly selected parents were asked to participate in semi-structured
telephone interviews. Eleven parents (ten mothers, one
father) consented and one parent could not be reached.
The interviews focused on the expectations and preferences with regard to the design and content of the intervention and the use of Internet-mediated elements. The
interviews were audio-taped and fully transcribed. The
text was analysed using content analysis, which involved
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Theory, tailoring, multi-disciplinarity
Further analysis regarding theory, group or individual sessions, tailoring to age and multi-disciplinary team composition was not possible due to limited numbers of
papers and limited descriptions of interventions. The subgroup with the largest change in BMI z-score included
only two interventions (Kleber et al., 2009; Stark et al.,
2011). Both studies were group interventions and were tailored to age by focusing on parents rather than on children
and on targeting behaviours unique for the pre-school
years, e.g. food neophobia and tantrumming for food
(Kleber et al., 2009; Stark et al., 2011).
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a process of selecting and coding text fragments
(Silverman, 2001) based on the requirements relevant to
this step: inﬂuencing factors, tailoring, duration/intensity
and evaluation.

Tailoring
Parents prefer an approach tailored to the characteristics
of their child and family, such as housing conditions,
weight status of the parents, working schedules and the family’s eating and physical activity patterns. The approach
should be positive, highlighting their child is OK and not
(only) ‘too fat’. One parent emphasized that this is especially relevant because of her child’s young age (4 years).
Duration/intensity
All parents had access to Internet. All, except one parent,
said that they like the use of Internet in the intervention,
because it is time-saving (saving travel time, faster compared with reading information on paper), ‘normal’ (nowadays everything is on the Internet), choosing one’s own
moment. However, one parent also mentioned that it
should be combined with face-to-face contact, because
she needs external pressure to actually use the Internet.
Evaluation
Parents expressed concerns about the overweight itself
(should decrease) as well as the somatic (e.g. diabetes),
psycho-social (e.g. teasing) and behavioural consequences.
Some parents emphasized that they want their child to be
healthy and able to be as physically active as any other child.

Step V. Integration based on professional
judgement
The last step entailed the integration of ﬁndings from Steps
I to IV to compile the intervention ‘AanTafel!’. Data

integration was performed by the team of therapists involved: a paediatrician, child psychologist, paediatric dietician and a child physiotherapist. All team members are
experienced in the diagnosis and treatment of overweight
children in the clinical setting. For each requirement, the
best available evidence was combined with the knowledge
and expertise available within the team on obesity intervention for other age groups (Hospital Gelderse Vallei
provides an obesity intervention for 8- to 12-year-old
children) and the local setting. In addition, the team consulted their network of researchers from Wageningen
University (WU) with expertise in nutrition, physical
activity, health behaviour change and health promotion.
The co-operation between the WU and the ZGV takes
place within the Nutrition Alliance Gelderse Vallei
aimed at obtaining a better connection between research
and practice. No systematic procedure was followed during this step. This is characteristic for practice, where decisions arise from a ﬂow of daily actions (regular and ad hoc
meetings) rather than from a pre-deﬁned procedure.
Budget constraints played a role in weighing the ﬁndings
as well.
Theory
No speciﬁc theory but rather a mixture of theoretical insights from the team members and consulted scientists
has been applied.
Inﬂuencing factors
‘AanTafel!’ is a parent-focused intervention and targets
the family level. At least one parent has to be involved. It
is a multi-component programme and includes behavioural change techniques with regard to dietary intake and
physical activity and for a small part to sleeping patterns
(see also Table 2). Group sessions (n = 12) to provide peer
support and individual sessions (n = 2) for family and
child tailoring are combined to reduce costs.
Tailoring
The team included tailoring to the motoric, socialemotional and cognitive development stage of the child,
despite the lack of evidence retrieved. In contrast to the
literature on obesity, the so-called ‘developmental and
parenting tasks’ are commonly known principles in child
development (Havighurst, 1948). It emphasizes the
themes in childhood and tailors parenting skills to the
developmental stage of the child. In relation to obesity, it
follows that different learning processes require consideration per developmental stage. From the age of three, children ﬁrst learn by modelling, they become more sociable
and learn parents’ values. Afterwards (school age), they
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Inﬂuencing factors
Parents indicate strategies to change their child’s diet and
physical activity as essential components. With regard to
diet, they prefer to learn how to apply dietary recommendations in the home situation, and parents prefer to learn
how to support their child rather than gain basic knowledge on a healthy diet. Parents prefer support for stimulating their child to be physically active, and some regard this
as more important than dietary support. Some parents request behavioural change techniques. One parent mentioned that she already went to a dietician with her
child, but that this did not offer her any useful information. Some parents did not mention speciﬁc elements,
but emphasized that whatever their child participates in
should be fun, learning by playing.
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Table 2: Key themes in ‘AanTafel!’
‘AanTafel!’

Behavioural change techniques
and parenting

Self-monitoring ( parents awareness of current lifestyle)
Group discussion on current lifestyle
Individual goal-settinga
Discussion of plan goal-getting and problem-facing
Parent as role model
Parenting skills
Praising and rewarding
Build self-esteem of the child
Dietarian goals based on dietary record (self-monitoring and evaluation)
Education based on healthy eating advice
Target is small reduction in energy intake
Healthy food choices (e.g. instruction through supermarket visit)
Healthy (low fat and calorie) snacking
Limit sweetened beverage
Eat breakfast
Eat at the table as a family
Physical activity goals based on physical activity diary (self-monitoring)
Target: increase physical activity (≥1 h/day at least moderate intensive), reduce sedentary
behaviour
Increase exercise in daily life (walking/cycling)
Encourage general activity and active play
Encourage participation in sports or other active recreation
Four meetings in which parents and children are physically active together to stimulate parents to
be active with their child and learn what kind of activity their child likes
Learn active games: inside home with every household present materials
Information on normal sleep patterns
Assignment to monitor the sleep pattern of their child
If there are clues for sleep disturbances, these will be further evaluated and therapy will be offered

Dietary patterns

Physical activity patterns

Sleep patterns

a

The therapists support the parents to formulate goals that are effective for weight control, are realistic and ﬁt the individual families.

learn about social relationships with other children and
they develop a feeling of self-worth. Their autonomy develops gradually. In relation to eating, age inﬂuences the
child’s understanding of health and the (dis)liking of
healthy eating behaviours such as eating fruit and vegetables (Zeinstra et al., 2007). These ﬁndings point at differences in learning processes, which should be considered in
an intervention. Therefore, ‘AanTafel!’ differs from the
obesity intervention for children aged 8–12, the main difference being that this programme for older children is not
only parent, but also child focused.
Central to ‘AanTafel!’ is the tailoring to age and
the family situation. For instance, parents learn ageappropriate parenting skills in relation to diet (e.g.
praise/reward tailored to social-emotional development),
physical activity (e.g. activities tailored to motoric development) and sleep. Goal-setting per family is used to further tailor the intervention to each family. Part of the
group sessions (9 out of 14) are for parents only. The

children actively participate in the physical activity
group sessions and the individual sessions. Behavioural
change techniques and parenting techniques are offered,
such as goal-setting and modelling (Table 2).
Multi-disciplinarity
No evidence was found on which disciplines to involve. In
line with the existing childhood obesity intervention at the
hospital, the multi-disciplinary team consists of a paediatrician, child psychologist, paediatric dietician and child
physiotherapist. This combination of expertise covers the
factors inﬂuencing childhood obesity that are indicated
in the previous steps. No evidence was found on the speciﬁc input of the various disciplines. The team matched
their individual (disciplinary) knowledge with the factors addressed in the sessions, resulting in partly multidisciplinary sessions. Regular team meetings intent to
safeguard the exchange of information about the participants between sessions.
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Evaluation
Although the previous steps did not report on process
evaluation, indicators to assess reach (attendance, dropout, log-ins and completed assignments of Web-based
learning modules) and acceptability (interviews with parents and therapists) are included in the programme to provide insights for future improvement. In line with the
evidence, outcome indicators include BMI z-score, cardiovascular risk-proﬁle, HRQoL score, nutritional intake and
level of physical activity.

DISCUSSION
In this study, evidence was not available, was not speciﬁc
or inconsistent with regard to the requirements of the use
of theory, involvement and collaboration between therapists from multiple disciplines, duration, intensity and
monitoring and evaluation of interventions. In the area
of childhood and adolescent obesity intervention, the US
Expert Committee on obesity also concluded in their
most recent (2007) report that, since their previous 1998
review, gaps in evidence-based recommendations remain
(Barlow, 2007). Hence, the Committee developed their recommendations on the available evidence as well as on expert opinion (Barlow, 2007). The preferences of parents
are important to gain insight in which strategy best involves them, and to be able to optimally tailor to the target
group. Therefore, we performed interviews with parents
of obese young children. The most important ﬁndings
are that parents prefer to address the problem at a family
level, receive learning strategies for changing their child’s
diet and physical activity and that an intervention is tailored to their child and family situation. Furthermore,

the target group was positive on the use of Internetmediated elements. The information from Steps I–IV was
integrated into the programme by professionals of different disciplines. As described above, the recommendations
derived from science did not totally cover the needs in
practice. Similar to ﬁndings in the literature, no explicit
theory was used to develop ‘AanTafel!’. However, the
multi-disciplinary team used their background of theoretical models, resulting in the multi-disciplinary approach,
behavioural change techniques such as role modelling,
and tailoring them to the family and child development
stages. In the process of integrating evidence, practical issues and circumstances also play a role, such as the
budgetary limitations in our case. Budgetary limitations
are common in most settings and force decisions reducing
the intensity of interventions.
The effective programmes were moderate to high intensive (face-to-face contact of at least 26 h) (van Hoek et al.,
2014), but ‘AanTafel!’ includes only 20 h of face-to-face
contact in 1 year. The evaluation of the Web-based learning module will have to show if it is an effective substitute,
keeping in mind the lower costs of Internet-mediated tools
as well.
The ‘science–practice gap’ is a well-known issue in
health programme planning. It may partly be the result
of disagreement between producers (scientists) and users
( practitioners) of evidence, speciﬁcally on what is relevant
evidence and how to obtain it (Kumanyika and Economos,
2011). To allow health professionals to work more
evidence-based, more practice-based research is required.
There is a need for more extensive reports on the theoretical base, structure and content of interventions targeting
obese children. It is also of high importance to report on
the external validity, such as recruitment and selection
procedures of participants, intervention staff, delivery settings and the degree to which the intervention is modiﬁed
(Green et al., 2009). Furthermore, in publications on the
evaluation of interventions, RCTs are often mentioned
as gold standard to examine which (components of ) the
effect on overweight is provided, but information on the
structure and content of the intervention and effect on
other physical and psychological parameters is frequently
missing (van Hoek et al., 2014). A process evaluation
as well as an outcome evaluation is important and are
planned for ‘AanTafel!’. Results of such evaluations have
to be published to allow for a comparison of different interventions (Stern et al., 1995).
Interventions are effective; however, results of interventions in RCTs differ from clinical practice outside
the RCT due to lack of documentation and a high dropout rate (Britton et al., 1999; Reinehr, 2011). Possibly,
this can be explained by the difference in setting and
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Duration/intensity
The literature did not provide conclusive evidence with regard to duration. Based on previous experience with interventions, ‘AanTafel!’ has a total duration of 1 year,
starting with four high-intensity months (eight sessions),
followed by eight low-intensity months (six sessions).
The ﬁrst part aims to increase awareness and to set goals
for diet and physical activity; the second part aims to prevent relapses and to sustain the acquired behaviour in the
family setting. The programme entails a total of 20 contact
hours divided into 14 sessions, of which 12 are group sessions (1.5 h) and 2 are individual sessions (1 h). The
Web-based learning module provides 13 chapters with information, short movie-clips and homework assignments,
which participants have to complete before the next session. The team decided to include this module to reduce
the number of high-cost individual sessions without reducing the amount of tailored feedback.
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CONCLUSION
We have integrated evidence from science and practice for
the development of an intervention for obese young children. Requirements for effective interventions were set.
The clinical guidelines provided not enough speciﬁc information on the requirements, and on several requirements
the information from different guidelines was conﬂicting,
missing or vague. The method of integrating evidence
from clinical guidelines, additional literature review, target
group interviews and professional input was a helpful
method to complete the requirements. The obtained information was integrated in the ﬁnal step of the development
process. The characteristics of the resulting intervention

are described in this article. With Internet-mediated elements we hope to maintain effectiveness, despite a lower
intensity than advised in the literature. A process evaluation and outcome evaluation are essential to provide
more information on key characteristics for effective intervention and have been planned. We recommend changes
in scientiﬁc working principles on programme development. First, with regard to the inclusion of target-group
and therapists’ perspectives, it is essential in practice to
align with context-speciﬁc circumstances at the family
homes as well as in the clinical setting. Second, data reporting and thus clinical guidelines should be more sensitive to the speciﬁcity required in practice with regard to
how to involve both the target group and therapists,
how to combine different strategies such as face-to-face
and Internet-mediated contact, group and individual sessions and how to decide on the optimal duration and intensity of contact.

Implications for practice
The process of integrating evidence from science and practice is a useful method to overcome the gaps in clinical
guidelines. Both practice and science may beneﬁt from
close collaboration. If practitioners voice their concerns,
scientists may become more sensitive to report not only
outcomes but also the theoretical base, structure and content of the intervention and thus help make the evidence
more relevant and applicable to practice.

ACKNOWLEDGEMENTS
We thank the other members of the multi-disciplinary team
who developed the intervention ‘AanTafel!’: Wilma Verburgt
(Paediatric Dietician, Gelderse Vallei Hospital, Ede, The
Netherlands) and Joost de Pie (Child Physiotherapist, Praktijk
voor kinderfysiotherapie Ede, Ede, The Netherlands). We also
thank the parents for their participation in this study and their
openness in the interviews. We thank Mariëlle van Tuil for her
help to gain insight in which risk factors are addressed in
‘AanTafel!’ and Léonie Albersen for her help in conducting the interviews. Finally, we thank the Nutrition Alliance Gelderse Vallei,
which facilitates co-operation between the Gelderse Vallei
Hospital and the Wageningen University.

FUNDING
This research received no grant. None of the authors received any
compensation for their work on this manuscript.

REFERENCES
An J. Y., Hayman L. L., Park Y. S., Dusaj T. K., Ayres C. G. (2009)
Web-based weight management programs for children and

Downloaded from http://heapro.oxfordjournals.org/ at Wageningen Universiteit en Research on April 11, 2016

population (Britton et al., 1999; Green et al., 2009). In our
opinion, not only RCTs but also practice-based research
will help to unravel the factors for success in behavioural
change.
Remarkably, 10 of the 11 interviewed parents were
mothers. It is known that mothers and fathers have different parental inﬂuences on their children’s weight status
and lifestyle behaviour (Lloyd et al., 2014), therefore
this can be regarded as a limitation of this study.
Perhaps, mothers were at home more often, and therefore
easier to reach. Another limitation of this study is that the
process of inter-professional judgement is based on the individual experience and knowledge of the professional,
and is therefore not an objective process. However, as described above, this is an important step in integrating the
ﬁndings and it makes use of information that professionals
have gained through their own experience, but also
through the experiences of other professionals in their networks (Green and Glasgow, 2006).
In this article, we provide information on the basis and
content of our programme for other health practitioners
who want to develop or improve an intervention for
obese young children. In case of lack of speciﬁcity of guidelines, deriving different types of evidence is needed to develop a new best evidence intervention. For obese young
children in a clinical setting, the result of this process is
an intervention with the following key characteristics:
multi-component, multi-disciplinary, family-based with
focus on the parents, age-speciﬁc, tailored to individual
children and families, duration 1 year and using a combination of individual and group sessions with a Web-based
learning module. Because of the importance of tailoring
the intervention to different target groups, this advice cannot be transferred to other target groups, e.g. other age
groups or non-obese children (i.e. of overweight); for
other target groups, the process of deriving and integrating evidence has to be repeated.

E. van Hoek et al.

Dutch intervention for obese young children

Green L. W., Glasgow R. E. (2006) Evaluating the relevance, generalization, and applicability of research: issues in external
validation and translation methodology. Evaluation & the
Health Professions, 29, 126–153.
Green L. W., Glasgow R. E., Atkins D., Stange K. (2009) Making
evidence from research more relevant, useful, and actionable
in policy, program planning, and practice slips “twixt cup
and lip”. American Journal of Preventive Medicine, 37,
S187–S191.
Gunnell D. J., Frankel S. J., Nanchahal K., Peters T. J., Davey
Smith G. (1998) Childhood obesity and adult cardiovascular
mortality: a 57-y follow-up study based on the Boyd Orr cohort. The American Journal of Clinical Nutrition, 67,
1111–1118.
Hampl S., Paves H., Laubscher K., Eneli I. (2011) Patient engagement and attrition in pediatric obesity clinics and programs:
results and recommendations. Pediatrics, 128(Suppl 2),
S59–S64.
Havighurst R. (1948) Developmental Tasks and Education.
University of Chicago Press, Chicago.
Janssen I., Craig W. M., Boyce W. F., Pickett W. (2004)
Associations between overweight and obesity with bullying
behaviors in school-aged children. Pediatrics, 113, 1187–1194.
Kalavainen M. P., Korppi M. O., Nuutinen O. M. (2007) Clinical
efﬁcacy of group-based treatment for childhood obesity compared with routinely given individual counseling. International
Journal of Obesity, 31, 1500–1508.
Kalavainen M., Korppi M., Nuutinen O. (2011) Long-term efﬁcacy of group-based treatment for childhood obesity compared with routinely given individual counselling. International
Journal of Obesity, 35, 530–533.
Kleber M., Schaefer A., Winkel K., Hoffmann D., Wunsch R.,
Kersting M., et al. (2009) Lifestyle intervention “Obeldicks
Mini” for obese children aged 4 to 7 years. Klinische
Padiatrie, 221, 290–294.
Kumanyika S., Economos C. (2011) Prevention of obesity: ﬁnding
the best evidence (commentary). World Nutrition, 2,
283–299.
Lloyd A. B., Lubans D. R., Plotnikoff R. C., Collins C. E.,
Morgan P. J. (2014) Maternal and paternal parenting practices and their inﬂuence on children’s adiposity, screen-time,
diet and physical activity. Appetite, 79, 149–157.
Mossberg H. O. (1989) 40-year follow-up of overweight children.
Lancet, 2, 491–493.
Ng M., Fleming T., Robinson M., Thomson B., Graetz N.,
Margono C., et al. (2014) Global, regional, and national
prevalence of overweight and obesity in children and
adults during 1980–2013: a systematic analysis for the
Global Burden of Disease Study 2013. Lancet, 384,
766–781.
Nielsen L. S., Danielsen K. V., Sorensen T. I. (2011) Short
sleep duration as a possible cause of obesity: critical analysis
of the epidemiological evidence. Obesity Reviews, 12,
78–92.
Oude Luttikhuis H., Baur L., Jansen H., Shrewsbury V. A.,
O’Malley C., Stolk R. P., et al. (2009) Interventions for treating obesity in children. Cochrane Database of Systematic

Downloaded from http://heapro.oxfordjournals.org/ at Wageningen Universiteit en Research on April 11, 2016

adolescents: a systematic review of randomized controlled
trial studies. Advances in Nursing Science, 32, 222–240.
Andersson G., Ljotsson B., Weise C. (2011) Internet-delivered
treatment to promote health. Current Opinion in Psychiatry,
24, 168–172.
Barlow S. E. (2007) Expert committee recommendations regarding the prevention, assessment, and treatment of child
and adolescent overweight and obesity: summary report.
Pediatrics, 120(Suppl 4), S164–S192.
Berenson G. S., Srinivasan S. R., Nicklas T. A. (1998)
Atherosclerosis: a nutritional disease of childhood. American
Journal of Cardiology, 82, 22T–29T.
Bjorge T., Engeland A., Tverdal A., Smith G. D. (2008) Body mass
index in adolescence in relation to cause-speciﬁc mortality: a
follow-up of 230,000 Norwegian adolescents. American
Journal of Epidemiology, 168, 30–37.
Brennan L., Walkley J., Wilks R. (2012) Parent- and adolescentreported barriers to participation in an adolescent overweight
and obesity intervention. Obesity, 20, 1319–1324.
Britton A., McKee M., Black N., McPherson K., Sanderson C.,
Bain C. (1999) Threats to applicability of randomised trials:
exclusions and selective participation. Journal of Health
Services Research & Policy, 4, 112–121.
Campbell M. W., Williams J., Carlin J. B., Wake M. (2011) Is the
adiposity rebound a rebound in adiposity? International
Journal of Pediatric Obesity, 6, e207–e215.
Centre for Public Health Excellence at NICE (UK); National
Collaborating Center for Primary Care (UK) (2006) Obesity:
The Prevention, Identiﬁcation, Assessment and Management
of Overweight and Obesity in Adults and Children. National
Institute for Health and Clinical Excellence (UK), London.
Davison K. K., Birch L. L. (2001) Childhood overweight: a contextual model and recommendations for future research.
Obesity Reviews, 2, 159–171.
Dietz W. H. (1998) Childhood weight affects adult morbidity and
mortality. The Journal of Nutrition, 128, 411S–414S.
Franks P. W., Hanson R. L., Knowler W. C., Sievers M. L.,
Bennett P. H., Looker H. C. (2010) Childhood obesity,
other cardiovascular risk factors, and premature death. The
New England Journal of Medicine, 362, 485–493.
Garipagaoglu M., Sahip Y., Darendeliler F., Akdikmen O.,
Kopuz S., Sut N. (2009) Family-based group treatment versus
individual treatment in the management of childhood obesity:
randomized, prospective clinical trial. European Journal of
Pediatrics, 168, 1091–1099.
Golan M., Crow S. (2004) Targeting parents exclusively in the
treatment of childhood obesity: long-term results. Obesity
Research, 12, 357–361.
Golan M., Kaufman V., Shahar D. R. (2006) Childhood obesity
treatment: targeting parents exclusively v. parents and children. British Journal of Nutrition, 95, 1008–1015.
Golan M., Weizman A., Apter A., Fainaru M. (1998) Parents as the
exclusive agents of change in the treatment of childhood obesity.
The American Journal of Clinical Nutrition, 67, 1130–1135.
Green L., Kreuter M. (2005) Health Program Planning:
An Educational and Ecological Approach. McGraw-Hill
Education, New York, NY.

11

12

Approaches to Prevent and Treat Obesity. Obesity
Research, 3, 591–604.
Tsiros M. D., Olds T., Buckley J. D., Grimshaw P., Brennan L.,
Walkley J., et al. (2009) Health-related quality of life in
obese children and adolescents. International Journal of
Obesity, 33, 387–400.
van Binsbergen J., Langens F., Dapper A., Van Halteren M.,
Glijsteen R., Cleyndert G., et al. (2010) NHG-Standaard
Obesitas. Huisarts & Wetenschap, 53, 609–625.
van Hoek E., Feskens E. J., Bouwman L. I., Janse A. J. (2014)
Effective interventions in overweight or obese young
children: systematic review and meta-analysis. Childhood
Obesity, 10, 448–460.
Viner R. M., Segal T. Y., Lichtarowicz-Krynska E., Hindmarsh P.
(2005) Prevalence of the insulin resistance syndrome in obesity. Archives of Disease in Childhood, 90, 10–14.
Webb T. L., Joseph J., Yardley L., Michie S. (2010) Using the
internet to promote health behavior change: a systematic review and meta-analysis of the impact of theoretical basis,
use of behavior change techniques, and mode of delivery on
efﬁcacy. Journal of Medical Internet Research, 12, e4.
WHO. (2000) Obesity: Preventing and Managing the Global
Epidemic. WHO technical report series, WHO, Geneva,
Switzerland.
WHO. (2007) The challenge of obesity in the WHO European
Region and the strategies for response. Available at: http://
www.euro.who.int.
Williams S. M., Goulding A. (2009) Patterns of growth associated
with the timing of adiposity rebound. Obesity, 17, 335–341.
Young-Hyman D., Tanofsky-Kraff M., Yanovski S. Z., Keil M.,
Cohen M. L., Peyrot M., et al. (2006) Psychological status
and weight-related distress in overweight or at-risk-for-overweight children. Obesity, 14, 2249–2258.
Zeinstra G. G., Koelen M. A., Kok F. J., de Graaf C. (2007)
Cognitive development and children’s perceptions of fruit
and vegetables; a qualitative study. The International
Journal of Behavioral Nutrition and Physical Activity, 4, 30.

Downloaded from http://heapro.oxfordjournals.org/ at Wageningen Universiteit en Research on April 11, 2016

Reviews, CD001872, doi: 10.1002/14651858.CD001872.
pub2.
Pott W., Albayrak O., Hebebrand J., Pauli-Pott U. (2009) Treating
childhood obesity: family background variables and the child’s
success in a weight-control intervention. The International
Journal of Eating Disorders, 42, 284–289.
Reinehr T. (2011) Effectiveness of lifestyle intervention in overweight
children. Proceedings of the Nutrition Society, 70, 494–505.
Reinehr T., Kleber M., Lass N., Toschke A. M. (2010) Body mass
index patterns over 5 y in obese children motivated to participate in a 1-y lifestyle intervention: age as a predictor of longterm success. The American Journal of Clinical Nutrition, 91,
1165–1171.
Sabin M. A., Ford A., Hunt L., Jamal R., Crowne E. C., Shield J. P.
(2007) Which factors are associated with a successful outcome in a weight management programme for obese children?
Journal of Evaluation in Clinical Practice, 13, 364–368.
Seı’dell, de Beer J. J., Kuijpers T. (2008) Guideline ‘Diagnosis and
treatment of obesity in adults and children’. Ned Tijdschr
Geneeskd, 152, 2071–2076. [Article in Dutch].
Silverman D. (2001) Interpreting Qualitative Data: Methods for
Analysing Text, Talk and Interaction. Sage, London, UK.
Smith A. J., Skow A., Bodurtha J., Kinra S. (2013) Health information technology in screening and treatment of child obesity: a systematic review. Pediatrics, 131, e894–e902.
Spear B. A., Barlow S. E., Ervin C., Ludwig D. S., Saelens B. E.,
Schetzina K. E., et al. (2007) Recommendations for treatment
of child and adolescent overweight and obesity. Pediatrics,
120(Suppl 4), S254–S288.
Stark L. J., Spear S., Boles R., Kuhl E., Ratcliff M., Scharf C., et al.
(2011) A pilot randomized controlled trial of a clinic and
home-based behavioral intervention to decrease obesity in
preschoolers. Obesity, 19, 134–141.
Stern J. S., Hirsch J., Blair S. N., Foreyt J. P., Frank A.,
Kumanyika S. K., et al. (1995) Weighing the options: criteria
for evaluating weight-management programs. The Committee
to Develop Criteria for Evaluating the Outcomes of

E. van Hoek et al.

