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Not everybody likes to cook. 
Those who like to cook, do not always use a recipe book. 

When using a recipe book, most people don’t stick to the recipe 
and give it their own twist. 

What does the prepared dish or pie look like in the end? 
Does it resemble the picture in the recipe book? 

 
Implementation is like cooking with a recipe book. 

So, can we expect results to resemble the picture in the recipe book? 
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Timeline of Dutch Obesity Intervention in Teenagers (DOiT) 

 

 

DEVELOP  

INITIAL 

DOiT  

2002 

2003 

EFFECT AND 
PROCESS 

EVALUATION 

2003 

2006 

ADAPT 

DOiT 
2009 

PILOT  

STUDY 

2009 

2010 

PREPARATION  

FOR SCALING UP 

2010 

2011 

DOiT 
AVAILABLE 

FOR 
SCHOOLS 

2011 
IMPLEMENTATION 

AND EFFECT 
EVALUATION  

2011 

2013 

CONTINUED 
DISSEMINATION 2013 

Phase 1 
 

Phase 2: described in this thesis 
 



 

7 

 
 
 

Samenvatting 
 
  



 

8 

  



 

9 

Dit proefschrift beschrijft de voorbereiding op de landelijke implementatie van het Dutch Obesity 

Intervention in Teenagers (DOiT) programma. Daarnaast wordt de evaluatie beschreven die inzicht gaf in 

de effecten van het programma en de belemmerende en bevorderende factoren voor de landelijke uitrol 

van het DOiT programma in Nederland. 

 

Overgewicht bij kinderen hangt samen met diverse gezondheidsrisico’s. Aangezien deze 

gezondheidsrisico’s blijven voortbestaan tijdens de volwassenheid, is preventie van overgewicht bij 

jeugd een belangrijke prioriteit binnen de volksgezondheid. Het is belangrijk om overgewicht trends te 

monitoren om zo beleidsmakers en professionals te informeren, die zich bezig houden met 

gezondheidsbevordering. Onderzoek in Nederland heeft aangetoond dat de mate van overgewicht bij 

12- tot 14 -jarige Nederlandse jongeren op het voorbereidend beroepsonderwijs (VMBO) in 2011 in 

vergelijking met 2003 sterk gestegen is (22% versus 13% voor jongens; 22% versus 16% voor meisjes, 

hoofdstuk 3). Deze zorgwekkende toename van de mate van overgewicht in dit segment van de 

Nederlandse bevolking ondersteunt de noodzaak van het gebruik van effectieve programma’s ter 

preventie van overgewicht gericht op jongeren. 

 

Een voorbeeld van een schoolprogramma gericht op preventie van overgewicht in Nederland:  

het DOiT programma 

Scholen worden gezien als een geschikte en praktische plek om programma’s ter preventie van 

overgewicht in te voeren. Ze bereiken bijna alle kinderen en jongeren ongeacht hun etnische en sociaal-

economische achtergrond. Het DOiT programma is een voorbeeld van een dergelijk overgewicht 

preventieprogramma voor Nederlandse scholen. Het programma is afgestemd op jongeren (in de 

leeftijd van 12 tot 14 jaar) in de eerste twee jaren van het VMBO. Het DOiT programma richt zich op 

beide zijden van de energiebalans (energie-inname en energieverbruik) om overgewicht te voorkomen. 

Het oorspronkelijke programma toonde kleine maar relevante effecten tijdens een gecontroleerde 

evaluatie in de periode 2003-2005. Om DOiT voor te bereiden op landelijke verspreiding in Nederland 

hebben we het oorspronkelijke programma in de periode 2009-2011 aangepast op basis van 

procesevaluatie resultaten en aanvullende interviews met docenten, jongeren en ouders (hoofdstuk 4). 
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Het aangepaste DOiT programma 

Het aangepaste programma bestond uit 12 theorielessen en 4 gymlessen: 16 lessen gelijk verdeeld over 

twee schooljaren. Daarnaast bevatte het programma een omgevings- en oudercomponent. De lessen in 

het eerste jaar waren gericht op het vergroten van het bewustzijn en de kennis over gezond gedrag en 

het verbeteren van dit gedrag. DOiT richt zich met name op de inname van suikerhoudende dranken, de 

inname van energierijke snacks en snoep, ontbijten, TV kijken, computeren en voldoende bewegen zoals 

wandelen, fietsen en sporten. De lessen in het tweede jaar waren gericht op de invloed van de 

omgeving op het gedrag (zoals de invloed van reclame).  

De DOiT materialen bestonden uit een lesboek met bijbehorende werkbladen, een toolkit voor 

leerlingen (eet- en beweegdagboekje, stappenteller, online advies op maat) en een informatieboekje 

voor ouders (hoofdstuk 4). 

 

Bevorderen van implementatie 

Om het implementatieproces van het aangepaste DOiT programma te bevorderen hebben we een 7-

stappen implementatieplan voor docenten ontwikkeld. Dit stappenplan met bijbehorende materialen 

(zoals een docentenhandleiding) was beschikbaar op de DOiT website. Ook werd scholen geadviseerd 

om een DOiT coördinator aan te stellen. Daarnaast konden docenten het nieuw opgerichte DOiT office 

benaderen voor ondersteuning of advies gedurende het schooljaar (hoofdstuk 4). Vanaf schooljaar 2011 

was het aangepaste lesprogramma beschikbaar voor alle scholen in Nederland. 

 

Evaluatie van de landelijke uitrol 

De gezondheidsimpact van programma's, zoals DOiT, is afhankelijk van het gebruik in de praktijk. 

Daarom is het belangrijk om te evalueren op welke wijze een programma wordt gebruikt wanneer 

docenten vrij worden gelaten in de uitvoering en of dit leidt tot de beoogde gezondheidseffecten. Om 

deze kwestie te onderzoeken hebben we de landelijke uitrol van het DOiT programma op 20 scholen, 

verspreid door Nederland, in de periode 2011-2013 onderzocht (hoofdstuk 5). 
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Wel of niet geïmplementeerd? 

Uit onze evaluatie op de scholen bleek dat de hoeveelheid gegeven DOiT lessen afnam in de loop van de 

twee jaren en dat slechts de helft van de lessen werd uitgevoerd volgens de docentenhandleiding. 

Ongeveer een kwart van de docenten op de DOiT scholen gaf aan dat DOiT na afloop van de twee jaar 

als standaard lesmateriaal in het curriculum was ingebed. Docenten waren tevreden met de DOiT lessen 

en het lesmateriaal. Jongeren waren hierover slechts matig tevreden. Gezien de daling van het aantal 

gegeven lessen tijdens de twee jaar kunnen we opmaken dat ons implementatieplan docenten niet 

voldoende ondersteunde in de uitvoering van het DOiT programma (hoofdstuk 7). 

Daarnaast hebben we bevorderende en belemmerende factoren in kaart gebracht met betrekking 

tot het gebruik van het DOiT programma. De geïnterviewde docenten en DOiT coördinatoren noemden 

diverse barrières, waaronder gebrek aan planning, andere dringende onvoorziene prioriteiten, geen 

plan om de uitval van docenten op te vangen en een hoge werkdruk. Ze noemden ook bevorderende 

factoren, waaronder de betrokkenheid van de DOiT coördinator, steun van het DOiT office, goede 

communicatie en samenwerking tussen docenten, motivatie van docenten en de flexibiliteit van het 

programma (hoofdstuk 8). 

 

Leidde het gebruik van DOiT tot gezondheidseffecten? 

Het gebruik van het aangepaste DOiT programma leidde niet tot significante interventie effecten, zoals 

gemeten 20 maanden na de start van het programma. We vonden echter wel een significant verschil in 

het drinken van suikerhoudende drankjes bij meisjes (-188 ml/dag) en een verbetering van 

ontbijtgedrag bij jongens (+0.3 dagen/week) vergeleken met jongeren die het programma niet kregen. 

Deze gedragsveranderingen hebben na 20 maanden echter geen veranderingen teweeggebracht in de 

mate van overgewicht (hoofdstuk 6). 

Met behulp van een verkennende implementatie-index vonden we dat jongeren die op een school 

zaten met een hogere implementatiescore na 20 maanden minder overgewicht hadden. Maar de 

associaties tussen implementatiescore en gedragsverandering waren inconsistent (hoofdstuk 7). 

 

  



 

12 

Mogelijke verklaringen voor de gevonden resultaten 

Onze bevindingen op het gebied van de effecten van het aangepaste DOiT programma wijken af van de 

resultaten van de evaluatie van het oorspronkelijke programma in de periode 2003-2005. Er zijn een 

aantal mogelijke verklaringen voor deze verschillen: 1) het huidige onderzoek vond plaats tijdens de 

landelijke uitrol van DOiT in Nederland en was daardoor minder gecontroleerd dan de eerste studie; 2) 

methodologische zaken zoals het ontbreken van een meting direct na afloop van het programma. Het 

zou dus kunnen zijn dat relevante effecten, direct na afloop van het programma niet meer aanwezig 

waren tijdens de vervolgmeting afgenomen 20 maanden na de start; 3) te grote aanpassingen aan het 

oorspronkelijke programma en 4) bewustere omgeving, gekenmerkt door een hoog algemeen niveau 

van bewustzijn van overgewicht en obesitas (hoofdstuk 9). 

 

Implicaties  

Op basis van de procesevaluatie en interviews met docenten hebben we een drietal aanbevelingen 

geformuleerd om de effectiviteit van het implementatieplan en het DOiT programma verder te 

vergroten. Deze staan hieronder beschreven. 

 

Implementatieplan 

Aangezien ons implementatieplan niet heeft geleid tot gebruik van het programma door docenten zoals 

bedoeld, is het verstandig om de beslissingen die tijdens het ontwikkelingsproces zijn genomen te 

heroverwegen, vooral met betrekking tot flexibiliteit en steun voor de uitvoering. Aanvullend werk is 

nodig om het implementatieplan verder aan te passen voor optimale effectiviteit van het programma 

(hoofdstuk 9). 

 

DOiT programma 

Op basis van onze interviews met DOiT coördinatoren en docenten stellen wij vijf mogelijke 

aanpassingen aan het programma voor (hoofdstuk 9): 

1. Bepalen van de kernonderdelen. Het programma zou kunnen profiteren van het bepalen van 

kernonderdelen zodat docenten vooral die lessen van het programma geven die het meest 

bijdragen aan de effectiviteit. 
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2. Praktische opdrachten. Het programma zou kunnen profiteren van beschikbaarheid in een digitale 

versie evenals van meer praktische opdrachten tijdens de lessen zoals het gebruik van audiovisueel 

materiaal. 

3. Programma op maat. Het is verstandig om aanpassingen aan het programma voor specifieke 

groepen te overwegen, zoals gericht op jongens of op jongeren met een lager onderwijsniveau. 

4. Ouderparticipatie. Het is verstandig om de haalbaarheid van een oudercomponent te 

heroverwegen en om te bekijken welke aanpassingen gemaakt kunnen worden om 

ouderparticipatie in DOiT te verbeteren. 

5. Verandering van de schoolomgeving. Het is verstandig om de aanpassingen die we deden met 

betrekking tot de omgevingscomponent van het DOiT programma te heroverwegen en scholen te 

voorzien van een advies voor een gezonde schoolkantine. 

 

Preventie van overgewicht bij kinderen in verschillende contexten 

Aangezien de meeste schoolprogramma’s die gericht zijn op de preventie van overgewicht slechts 

beperkt succes hebben, lijkt de schoolsetting niet de enige setting om het probleem van overgewicht 

aan te pakken. Hoewel dit een uitdaging is, zouden preventie-inspanningen verder moeten gaan dan de 

schoolsetting en andere contexten, zoals familie en buurt, hierbij moeten betrekken (hoofdstuk 9). 

 

Conclusie 

Deze studie onderstreept de moeilijkheid van het implementeren van effectief bewezen programma´s in 

een gecontroleerde setting naar de minder gecontroleerde echte wereld. Hoewel het oorspronkelijke 

DOiT programma veelbelovende effecten liet zien tijdens een gecontroleerde evaluatie, was het 

aangepaste DOiT programma niet succesvol in het veranderen van mate van overgewicht bij jongeren 

tijdens de minder gecontroleerde landelijke uitrol. Echter, het programma leidde wel tot een gunstig 

effect op de consumptie van suikerhoudende dranken bij meisjes en een verbetering in ontbijtgedrag bij 

jongens.  

Op basis van de resultaten van deze studie moeten we concluderen dat het gebruik van het DOiT 

programma in zijn huidige vorm en met haar huidige implementatieplan niet effectiever is in het 

voorkomen van overgewicht bij jongeren dan de reguliere curricula. Aangezien docenten tevreden 



 

14 

waren met het programma kunnen scholen de reguliere biologie, verzorging en gymlessen gericht op 

gezonde voeding en voldoende bewegen nog steeds vervangen door de DOiT lessen.  

Om daadwerkelijk een bijdrage te leveren aan de preventie van overgewicht onder jongeren, zijn 

verdere aanpassingen aan het programma en het implementatieplan nodig. Bovendien zou aansluiting 

bij andere belangrijke contexten voor de jeugd overwogen moeten worden. Toekomstig onderzoek 

moet zich blijven richten op het evalueren van bewezen effectieve programma's tijdens minder 

gecontroleerde condities om beter te begrijpen of en hoe de effectiviteit behouden kan worden tijdens 

gebruik in de praktijk. 
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This thesis describes the preparation and evaluation of the adoption, implementation and continuation 

of the school-based Dutch Obesity Intervention in Teenagers (DOiT) programme, in order to gain insight 

into the facilitating factors and barriers to its nationwide dissemination. 

 

Childhood overweight is associated with many health risks. Since those health risks track into adulthood, 

prevention of overweight in youth is a major public health priority. To inform public health policy and 

practice, it is important to monitor trends of overweight. In the Netherlands, research has shown that 

overweight measures of 12- to 14-year-old Dutch adolescents attending prevocational education 

measured in 2011 compared with adolescents measured in 2003 have increased steeply (22% vs. 13% 

for boys and 22% vs. 16% for girls, chapter 3). Hence, the worrisome increase in overweight prevalence 

in this segment of the Dutch population endorses the need for implementation and dissemination of 

effective overweight prevention programmes targeting youths. 

 

An example of school-based overweight prevention in the Netherlands: the DOiT programme 

Schools are regarded as a convenient and practical setting for implementing overweight prevention 

programmes as they allow access to almost all children and adolescents regardless of ethnic and 

socioeconomic background. The evidence-based DOiT programme is an example of such a school-based 

prevention programme. The programme is tailored to adolescents attending the first two years of 

prevocational education (12- to 14-year olds) in the Netherlands. The DOiT programme targets both 

sides of the energy-balance equation (energy intake and energy expenditure) in order to prevent 

overweight. The initial programme showed small, but relevant effects during controlled evaluation in 

2003-2005. To prepare DOiT for wider dissemination in the Netherlands, we adapted the initial 

programme based on results of the concurrent process evaluation and additional interviews with 

teachers, adolescents and parents between 2009 and 2011 (chapter 4). 

 

The adapted DOiT programme 

The adapted programme consisted of 12 fixed theory lessons and four physical education lessons (i.e. 16 

lessons equally divided over two school years), including environmental and parental components. The 

lessons in the first year aimed at increasing awareness and knowledge of healthy behaviours, i.e. intake 

of sugar-containing beverages, high-energy snacks/sweets and breakfast, screen time and physical 
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activity behaviour, such as active transport to school and sports participation, and improvement of 

those behaviours. The lessons in the second year focussed on increasing awareness and acting upon the 

influence of the obesogenic environment. The DOiT materials included a 'schoolbook' accompanied by 

separate worksheets, a student toolkit (pedometer, food/exercise diary and online computer-tailored 

advice) and a parental information booklet (chapter 4). 

 

Facilitating implementation 

To facilitate the implementation process for the adapted DOiT programme for teachers, we provided a 

7-step implementation strategy with accompanying materials, such as a teacher manual, through the 

DOiT website. Schools were advised to appoint a DOiT coordinator. Furthermore, a contact person in 

the DOiT support office supported and advised implementers of DOiT throughout the school year 

(chapter 4). From 2011 onwards, the adapted programme was available for nationwide dissemination 

throughout the Netherlands. 

 

Evaluation of dissemination 

The impact of public health programmes, such as DOiT, depends on their actual implementation in 

practice. It is important to know if and to what extent a programme was implemented as intended and 

how this affected programme effectiveness when introduced under less controlled and directed 

conditions. Therefore, we evaluated the natural dissemination process at 20 schools that implemented 

DOiT during 2011-2013 (chapter 5). 

 

Implemented or not implemented? 

Our process evaluation showed that the amount of implemented lessons decreased over time and only 

half of the delivered lessons were implemented according to the teacher manual. Around one quarter of 

the teachers who worked at the implementing schools reported that DOiT had become an embedded 

programme in their school curriculum. Teachers were satisfied with the DOiT lessons and teaching 

materials, yet adolescents were only moderately satisfied with the DOiT materials. Taking into account 

the decrease of implementation during the two years that the DOiT programme was followed by the 

schools, our implementation strategy appeared insufficient in supporting teachers during two school 

years of implementation (chapter 7). 
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Furthermore, we identified facilitating factors and barriers to nationwide adoption, implementation 

and continuation of the DOiT programme. The interviewed teachers and DOiT coordinators at the 

implementing schools expressed various barriers including lack of programme planning, other urgent 

unforeseen priorities, no plan to cope with teacher turnover and high teacher workload. They also 

mentioned facilitating factors including involvement of the DOiT coordinator and support from the DOiT 

office, sufficient communication and collaboration between teachers, strong teacher motivation and 

flexibility of the programme (chapter 8). 

 

How implementation affected effectiveness 

Implementation of the adapted DOiT programme did not lead to significant programme effects on any 

of the overweight measures in adolescents comparing those who attended DOiT and control schools 

after 20 months. However, sub-group analyses showed that the programme resulted in significant 

beneficial effects on consumption of sugar-containing beverages in girls (-188 ml/day) and breakfast 

consumption in boys (+0.3 days/week) compared to adolescent attending control schools. We observed 

no mediating effects of the assessed energy balance-related behaviours on overweight measures after 

20 months, meaning that a change in behaviour did not lead to changes in overweight measures 

(chapter 6). 

Using an exploratory implementation index, we found that adolescents attending schools with a 

high implementation score tended to have lower overweight measures, while associations between 

implementation score and behavioural changes were inconsistent (chapter 7). 

 

Possible explanation for findings 

Notably, our findings on the effectiveness of the adapted DOiT programme deviate from the results 

found during the more controlled evaluation of the initial DOiT programme in 2003-2005. There are a 

few possible explanations why our results differ: 1) in the present study the intervention was in its 

dissemination phase and, therefore, less controlled than the initial study; 2) methodological issues, such 

as the absence of short-term measures. It might be that early intervention effects of the adapted 

programme, if present, diminished after the intervention period, and were therefore not present in our 

study at 20-month follow-up; 3) the adaptations that we made to the initial programme were too large; 
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and 4) different environmental context, characterized by a high general level of awareness of 

overweight and obesity and its drivers (chapter 9).  

 

Implications  

We formulated recommendations to the implementation strategy and programme to further improve 

programme effectiveness, based on the process evaluation and interviews with implementers of DOiT. 

 

Implementation strategy 

Since our implementation strategy did not lead to implementation by the teachers as intended, we 

should reconsider the decisions made during the development process, especially regarding flexibility 

and support for implementation. Additional work is needed to further adjust the implementation 

strategy for optimal programme effectiveness (chapter 9). 

 

DOiT programme 

Based on our interviews with DOiT coordinators and teachers, we propose five adaptations to possibly 

increase programme effectiveness (chapter 9): 

 

1. Definition of core components. The programme might benefit from indicating core implementation 

components of the programme so that at least teachers deliver those parts of the programme that 

contribute the most to effectiveness;  

2. Practical applications. The programme might benefit from the availability of an online version as 

well as including practical applications during the execution of the lessons, such as videos; 

3. Tailored versions of the programme. We need to consider additional programme adaptations by 

sub-group (e.g. gender, educational level); 

4. Involvement of parents. We need to reconsider the feasibility of a parental component and what 

adaptations could be made in order to improve parent participation in DOiT; 

5. Adapt the school environment. It might be important to reconsider the adaptations we made 

regarding the environmental component of the DOiT programme and possibly provide schools with 

healthy school canteen advice. 
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Childhood overweight prevention in different contexts 

Since most school-based overweight prevention programmes only had limited success, the school 

setting does not seem to be the sole setting to address the overweight problem. Although challenging, 

prevention efforts should go beyond the schools and include other contexts and approaches for 

intervention efforts, such as the family and neighbourhood environments (chapter 9).  

 

Conclusion 

This study underlines the difficulty of translating intervention effectiveness from controlled settings to 

real world contexts. Although the initial DOiT programme showed promising effects during the 

controlled evaluation, the adapted DOiT programme was not successful in changing adolescents’ 

overweight during less controlled dissemination. Nonetheless, the programme resulted in beneficial 

effects on consumption of sugar-containing beverages in girls and breakfast consumption in boys.  

Based on the results of this study, implementation of the DOiT programme in its present form and 

with its current implementation strategy is not more effective than regular curricula in preventing 

overweight. As teachers were satisfied with the programme, schools can still substitute the regular 

biology, health education and physical education lessons dealing with healthy nutrition and physical 

activity behaviour with the DOiT lessons.  

However, in order to significantly contribute to the prevention of overweight, further adaptations to 

the programme and implementation strategy are needed, and inclusion of other important contexts for 

youth should be considered. Future studies should continue to evaluate evidence-based programmes 

during less controlled dissemination to better understand if and how effectiveness is retained when 

disseminating evidence-based approaches into practice.  
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Much research funding is invested in developing, piloting, and evaluating evidence-based obesity 

prevention programmes to combat the major public health problem of childhood obesity. Many of 

these programmes are complex in the sense that they possess several interacting components (61;109). 

Randomized controlled trials (RCT) of such interventions are often criticized as being a ‘black box’, since 

it can be difficult to know why the intervention worked (or not) without examining underlying 

processes. With the public health impact of these programmes depending on their implementation in 

practice, it is important to understand if and to what extent a programme was implemented as intended 

and how this affected programme effectiveness. 

DOiT 

The Dutch Obesity Intervention in Teenagers (DOiT) programme is an example of an evidence-based 

programme that showed promising results on measures of adiposity and energy balance-related 

behaviors (EBRBs) during an RCT in 2003-2005 (96;97). The DOiT programme is tailored to adolescents 

attending the first two years of prevocational education in the Netherlands. In 2002, the initial 

development of DOiT was formed using the Intervention Mapping protocol (9). The DOiT programme 

targets both sides of the energy-balance equation in order to prevent overweight and obesity in youth 

(99). Based on the self-regulation theory (126), adolescents’ EBRBs were targeted in order to achieve or 

maintain a healthy weight. 

Between 2009 and 2011, we adapted the initial programme based on results of the concurrent 

process evaluation and additional interviews with teachers, adolescents and parents (114). From 2011 

onwards, the adapted programme was available for further dissemination and is currently being 

implemented in schools throughout the Netherlands. 

To gain more insight into the process of translating evidence-based approaches into ‘real world’ (i.e. 

‘natural’) conditions, the objective of the described study was to evaluate the dissemination process of 

DOiT in order to gain insight into the facilitating factors and barriers to the nationwide dissemination of 

the DOiT programme. 
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Aim and outline of thesis 

This thesis describes the preparation and evaluation of the adoption, implementation and continuation 

process of the school-based Dutch Obesity Intervention in Teenagers (DOiT) programme, in order to 

gain insight into the facilitating factors and barriers to its nationwide dissemination. Chapter 2 provides 

an overview of implementation research by answering three generic research questions that can lead to 

better understanding of how to implement overweight and obesity prevention programmes effectively. 

Next, chapter 3 presents the differences in adiposity measures of 12- to 14-year-old Dutch 

adolescents attending lower levels of education measured in 2011 with comparable adolescents 

measured in 2003. In chapter 4, we describe the stepwise development of the DOiT programme and the 

development of an implementation strategy according to the Intervention Mapping protocol (9), in 

preparation of nationwide dissemination at prevocational schools throughout the Netherlands. Chapter 

5 presents the study protocol applied for evaluation. 

In chapter 6, we describe the assessment of the impact of the DOiT programme on adolescents’ 

measures of adiposity and EBRBs during dissemination under ‘natural’ conditions and the mediating and 

moderating factors underlying the DOiT intervention effects. Chapter 7 presents the process of 

adoption, implementation and continuation of the DOiT programme during nationwide dissemination. 

We explored if and to what extent the DOiT programme was implemented as intended and how this 

affected programme effectiveness. Chapter 8 describes barriers and facilitating factors to the 

nationwide dissemination of the DOiT programme. 

Finally, in chapter 9, we summarize the main findings of this thesis and discuss methodological 

issues. In addition, we provide recommendations for future implementation research and adaptations 

to the DOiT programme. Finally, implications for practice are presented, leading to an overall 

conclusion. 
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In an ideal world, one combats public health problems with theory- and evidence-based programmes. In 

the real world, evidence-based programmes are often lacking and programmes that are developed and 

implemented are mainly practice-based. In the last few decades, governmental and other funding 

agencies have prioritized the development and evaluation of evidence-based obesity prevention 

programmes to combat the major public health problem of childhood obesity (23). Consequently, a 

large variety of healthy nutrition and physical activity promotion programmes targeting youth have 

been developed and evaluated in more or less controlled and real-world settings (34;60;106;121). 

Unfortunately, the real-world effectiveness of many programmes is disappointing, especially in the long 

term (75;109). 

This lack of effectiveness could be caused by the fact that the programme was not effective in itself, 

or because it was not implemented as intended (36). It is therefore of obvious importance to evaluate if 

and to what extent a programme was implemented as intended. Implementation evaluation research 

can provide insight into the dynamic nature of implementation processes and key factors that are 

expected to be critical for achieving effectiveness of overweight and obesity prevention programmes 

during implementation. 

Three important generic implementation research questions in the context of programme 

evaluation are: 1) how to promote implementation as intended?; 2) what happens during 

implementation?; and 3) why did my programme (not) work? In the present paper, we discuss these 

three questions, enriched by our experiences with the school-based obesity prevention programme 

DOiT (Dutch Obesity Intervention in Teenagers) (99;114). 

 

How to promote implementation as intended? 

Moving too quickly from science to the real world may result in implementation of programmes that are 

not yet ready for implementation. Moving too slowly from science to practice may lead to 

implementation of interventions that are easy to implement but that are not evidence-based. 

Therefore, both science and practice need to collaborate to facilitate the development of theory and 

feasible evidence-based programmes for implementation. 

Schools are regarded as a convenient and practical setting to implement programmes targeting 

children’s and adolescents’ health behaviour (61). In such programmes, teachers are often 

intermediaries delivering the programme. Implementation of such programmes requires that teachers 
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change their daily routines. However, change often does not occur automatically or simultaneously 

among all teachers within a school (41). If one teacher is enthusiastic to implement a new programme, 

this does not mean that all teachers in that school are willing to work with the programme as well. 

A growing body of evidence has identified a large variety of factors that may explain the transition of 

implementers from ‘non-use’ to ‘sufficient use’ through stages of innovation, i.e. adoption, 

implementation and continuation (35;42). Regarding school-based overweight and obesity prevention, 

primary determinants of behavioural change of teachers are 1) contextual factors, such as the extent to 

which a programme fits the existing school health policy; 2) organizational factors, such as the decision-

making process in the school, available time and budget; 3) individual factors, such as teachers’ 

knowledge, skills, self-efficacy and intention to implement the programme; 4) characteristics of the 

programme, such as compatibility and flexibility of the programme; and 5) characteristics of the 

implementation strategy, such as programme training, feedback on implementation and 

implementation materials. 

These factors can either facilitate or impede implementation. For instance, if teachers are not 

continuously supported to prepare, implement and evaluate the lessons, they might deliver only a small 

part of the programme or refuse to implement the programme at all. Barriers to implementation may 

lead to negative adaptations or even termination of the programme. Therefore, it is important to 

identify and then address these factors in order to ensure optimal implementation. 

As these factors can change over time, an implementation plan, tailored to the potential 

implementers at both organizational and individual levels, should be developed to support 

implementers throughout the process of adoption, implementation and continuation. The first step 

towards such an implementation plan is to address the potential mismatch between a programme and 

its implementers by identifying the facilitating factors and barriers for implementation (9). For example, 

intervention developers might think that a standardized multi-component programme is most effective, 

while teachers may prefer flexibility during implementation. 

Close collaboration with implementers and other practice stakeholders during the development of 

the programme and the implementation plan can provide insight into programme-specific factors that 

need to be addressed, such as duration, compatibility and flexibility of the programme. 

The next step is to define essential elements and strategies for implementation. Examples of 

essential elements are a favourable school climate including a supportive programme coordinator, 
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supportive colleagues, and available time for implementation (10). Several programme delivery 

strategies have been shown to promote implementation, for example providing materials and training 

(10;35), providing regular feedback on implementation behaviour (41;104), and technical assistance to 

support implementation (14;18;24;55;59;87). Together with the potential implementers, the best 

applicable strategies need to be selected. In DOiT, for example, a personal approach was used by 

installing a ‘DOiT support office’, based on the advice of teachers and stakeholders. The contact person 

in this support office was available for support and advice for implementers of DOiT throughout the 

school year. The final step is to merge this knowledge on essential elements and strategies into an 

implementation plan that supports the process of implementation. 

 

What happens during implementation? 

The next task in implementation evaluation is adequate and systematic measurement of the 

implementation process. In recent years, the number of programme evaluations including a process 

evaluation has increased (41) and several models and frameworks have been used. A few examples are 

the Diffusion of Innovation Theory of Rogers (i.e. a theory that seeks to explain how, why, and at what 

rate new ideas and technology is diffused) (88), the model developed by Steckler and Linnan (i.e. a guide 

for the conduct of a process evaluation) (105), the Process Evaluation Plan of Saunders et al. (i.e. a 

comprehensive and systematic approach for developing a process-evaluation plan) (92) and the RE-AIM 

framework (i.e. a framework designed to enhance and monitor the quality, spread, usage, and public 

health impact of interventions) (40;47).  

By measuring process indicators, such as reach, fidelity and dosage, researchers can document if the 

target population (e.g. youth at the schools) was reached, if adaptations to the programme were made 

and what part of the programme was implemented (35;42). 

However, the large array of impeding and facilitating factors, which can influence implementation, 

is only seldom part of evaluations. Examples of such factors are: teacher’s intention to implement the 

programme, available time for implementation, and supervisors’ support. These influential factors 

should be measured throughout the whole implementation process, including the phase preceding 

implementation. Since there is limited knowledge about mechanisms that underlie successful 

implementation, the combination of both process indicators and influential factors measured at 
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multiple occasions can help to gain insight into the dynamic nature of implementation processes and 

into key factors for successful implementation. 

 

Why did my programme (not) work? 

In this next step of implementation research, interpretation of the different implementation measures is 

needed to assess at what level implementation occurred (e.g. degree of implementation) and how 

implementation affected programme effectiveness (e.g. was the programme successful in changing 

youth’s energy balance-related behaviours and reducing overweight and obesity?). Youth cannot benefit 

from programmes they do not receive. Therefore, the first step is to define the degree of programme 

implementation. Some studies have reported the number of lessons that were taught as a single 

measure for the degree of implementation.  

Since implementation is a complex process, a combination of different process indicators such as 

dosage (e.g. how much time was spent on programme delivery, how many lessons, how many core 

activities?), fidelity (e.g. to what extent was the programme delivered according to the teacher manual 

and what adaptations were made?), and quality of delivery (e.g. skills, motivation of teachers and 

support within a school for implementation?) at both the programme as well as the support level play a 

role (35). Next, the association between the degree of implementation and programme outcomes can 

be explored; e.g. did schools with a higher degree of implementation show more effects? 

 

Translation into real world 

Finally, in order to maximize the public health impact and to successfully decrease childhood overweight 

and obesity prevalence rates, a blueprint for dissemination of the programme should be developed 

(104). Since most programmes use a broad range of programme components and strategies, 

implementers often make changes to the programme; for instance teachers adapt lessons to fit their 

teaching preferences. However, to promote programme effectiveness into real world settings, we need 

to distinguish which combination of programme components contributes most to the beneficial health 

effects (121). These effective components should be bundled into a so-called blueprint for replication of 

the programme. This blueprint should contain: 1) information on contextual conditions that are 

compulsory for implementation (e.g. support, available budget, available time); 2) a description of core, 

or most essential, components of the programme; and 3) a description of the most critical, core 
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components of the implementation plan that need to be executed in order to achieve effectiveness of 

the programme. This blueprint can be used to effectively implement the programme more widely. If 

there is, for example, insufficient support, time and/or budget for implementation, schools should 

consider not to adopt the programme. 

 

In summary, answering the three proposed generic research questions can lead to better understanding 

of how to implement overweight and obesity prevention programmes effectively. It means that science 

has to collaborate with practice in order to develop an implementation plan. It also means that one 

should evaluate the process of implementation by addressing both process indicators, as well as 

facilitating factors and barriers. Moreover, one should explore the key factors that are expected to be 

critical for achieving effectiveness during implementation. Therefore, we call for more implementation 

research in the current overweight and obesity prevention field in order to promote not only adequate 

implementation of effective programmes, but also to increase knowledge of effective strategies. 
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ABSTRACT 

 

Objectives: The aim of this study was to compare adiposity measures of 12- to 14-year-old Dutch 

adolescents attending lower levels of education in 2011 with adolescents measured in 2003.  

 

Methods: We used baseline data from two trials evaluating a school-based obesity prevention 

programme in 2003 (randomized controlled trial with 18 schools) and in 2011 (cluster controlled trial 

with 29 schools). We measured adolescents’ body height and weight, skinfold thickness, and waist 

circumference in 2003 (n=1000; response rate 76%) and 2011 (n=1898; response rate 86%). We used 

multivariable multi-level linear or logistic regression analyses stratifying for gender, ethnicity and 

prevocational education track (vocational or theoretical) where appropriate.  

 

Results: In boys, prevalence of overweight, waist circumference, triceps, biceps and subscapular 

skinfolds were significantly higher in 2011. This was also true for vocational girls, except for the 

subscapular skinfold. Girls, attending the theoretical track, had a significantly larger waist 

circumference, but thinner subscapular and suprailiac skinfold thickness in 2011.  

 

Conclusions: The increased prevalence of overweight and obesity in Dutch adolescents attending 

prevocational education is worrisome. 
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BACKGROUND 

Childhood overweight and obesity have increased dramatically since 1990 (22;53). The prevalence of 

overweight among youth in some European countries increased up to 44% in boys and 38% in girls. 

Prevalence of obesity increased up to 11% in boys and 10% in girls (22). As obesity and overweight are 

associated with many health risks and track into adulthood (86;101), these increased rates are a major 

public health concern.  

Recently, some studies observed that trends in childhood obesity are curbing (89;93). In the 

Netherlands, prevalence rates are lower compared with other European countries, but they are still 

increasing (94). To inform public health policy and practice, it is important to monitor obesity trends. 

Therefore, this study compared adiposity measures of 12- to 14-year-old Dutch adolescents attending 

lower levels of education measured in 2011 with adolescents measured in 2003. 

 

METHODS 

We used baseline data from adolescents participating in two trials evaluating the effectiveness of the 

school-based Dutch Obesity Intervention in Teenagers (DOiT) programme in 2003 (randomized 

controlled trial with 18 schools) and comparable adolescents participating in 2011 (cluster controlled 

trial with 29 schools). Details on the aim, design and methods of both trials have been described 

elsewhere (99;115). 

At 18 schools in 2003 and 29 different schools in 2011, we invited all adolescents of three classes to 

participate; no exclusion criteria were set. Before the measurements, active informed consent (2003) 

and passive informed consent (2011) were obtained from each child and parent. The Medical Ethical 

Committee of the VU University Medical Center approved both study protocols and both consent 

procedures. In both trials, measurements took place between September and November. 

Gender, date of birth, ethnicity and prevocational education track were assessed using self-report. 

Ethnicity was categorized into Western or Non-Western (6). We dichotomized the nature of the 

prevocational education into vocational and theoretical education track, according to the tracks of 

prevocational education in the Netherlands (7). Body weight and height, skinfold thickness (i.e. triceps, 

biceps, suprailiac and subscapular), and waist circumference (WC) were measured in underwear 

according to the same standardized protocol by trained research assistants at the schools. Body weight 
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was measured with a calibrated electronic flat scale (SECA 861; Seca, Hamburg, Germany). Body height 

was measured with a portable stadiometer (Leicester Height Measure).  

We used the body mass index (BMI) sex- and age-specific cut-off values for weight status based on 

the World Health Organization (WHO) criteria (32) as well as the International Obesity Task Force (IOTF) 

criteria (26). BMI was also converted into BMI z-scores (32). Skinfold thickness was measured to the 

nearest 0.2 mm using a Harpenden skinfold Caliper (37) performed on the left side of the adolescent. 

We measured WC with a Seca 201 (Seca) with accuracy of 0.1 cm. Intrarater reliability varied between 

0.82 and 0.99 in 2003 and between 0.90 and 0.99 in 2011. Values for interrater reliability varied 

between 0.88 and 0.99 in 2003 and between 0.91 and 0.98 in 2011.  

Chi-square tests were conducted to test for differences in demographics between the two cohorts. 

We conducted multivariable multi-level linear and logistic regression analyses (i.e. levels: 1) adolescent, 

2) class, 3) school) to examine differences in adiposity measures between cohorts. We checked potential 

effect modification by gender, ethnicity and prevocational education track by including an interaction 

term of group X gender, ethnicity and education, respectively in the regression analyses. Stratified 

analyses were conducted when appropriate. Analyses were adjusted for age, ethnicity, urbanization and 

education track. The level of significance was set at p<0.05. Data analyses were carried out in MLwiN 

2.22.  

 

RESULTS 

Complete data was obtained from 1000 adolescents in 2003 (response rate of 76%) and 1898 

adolescents in 2011 (response rate of 86%). In both studies, non-response was mainly due to being 

absent from school on the measurement day. The percentage of adolescents of Western ethnicity, 

adolescents attending the theoretical education track and adolescents from schools in urban areas was 

significantly higher in 2003 than in 2011 (Table 3.1). Due to significant effect modification by gender and 

prevocational education track in girls, analyses were performed for boys and girls separately and also for 

the two prevocational education tracks in girls (Table 3.2).  

In boys, prevalence of overweight, WC and triceps, biceps and subscapular skinfolds all showed 

significantly higher values in 2011 vs. 2003. This was also true for vocational education track girls, except 

for the subscapular skinfold. Theoretical education track girls had a significantly larger WC, but a thinner 

subscapular and suprailiac and sum of skinfolds in 2011 compared with their peers in 2003. 
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DISCUSSION 

The Dutch Fifth National Growth Study also reported an increase in the prevalence of overweight and 

obesity among Dutch adolescents (94). Their 2009 data showed that the prevalence of overweight and 

obesity for 13-year olds was 12.0% and 1.6% for boys, and 12.5% and 1.6% for girls. As a low educational 

level is associated with higher levels of overweight and obesity (120), this may explain the higher 

prevalence rates in our sample.  

However, BMI does not distinguish between body fat and lean mass (66;79). The triceps skinfold 

alone is widely used as indicator for fatness in children (90). Boys and vocational education track girls 

had thicker triceps skinfolds in 2011. Regarding sum of skinfold thickness, there was no significant 

difference between both cohorts in boys and vocational education track girls. Although sum of skinfolds 

is regarded as a valid indicator of total body fat in children (48), it does not provide information on the 

body fat distribution. Daniels et al. reported that WC is the best single measure of fat distribution for 

children and adolescents (28). Both boys and all girls had a significantly larger WC in 2011 vs. 2003.  

The strength of the current study is the use of objective adiposity measures according to the same 

standardized measurement protocol at both time points. Because we measured BMI as well as WC and 

four skinfolds, this study gives a rather complete picture of the difference in measures of adiposity in 

adolescents between 2003 and 2011. 

 

CONCLUSION 

In conclusion, the increased prevalence of overweight and obesity between 2003 and 2011 in Dutch 

adolescents attending prevocational education is worrisome. Public health policy and practice should, 

therefore, pay extra attention to adolescents attending the lower educational levels. 
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Table 3.1: Demographic characteristics and adiposity measures of the 2011 and the 2003 cohort of 
adolescents attending lower levels of education 
 

 Boys Girls 

  2003 2011 2003 2011 

Number of participants 489 908 511 990 

Ethnicity (% Western)
a
 87.1* 73.5* 88.5* 74.8* 

Urbanization (% urban) 82.6* 67.3* 74.2* 67.5* 

Education  

(% theoretical track) 
80.8* 48.6* 78.9* 49.0* 

  mean (SD) mean (SD) mean (SD) mean (SD) 

Age (year) 12.8 (0.5)* 13.0 (0.6)* 12.6 (0.5)* 12.9 (0.6)* 

Body height (cm) 159.0 (8.2) 161.1 (8.7) 157.9 (7.3) 160.2 (6.7) 

Body weight (kg) 47.2 (9.7) 50.7 (11.9) 48.1 (9.8) 51.1 (10.7) 

BMI (kg/m
2
) 18.6 (2.8) 19.4 (3.5) 19.2 (3.1) 19.8 (3.5) 

 

Weight status IOTF
b
 

          

Underweight (%) 9.2 8.1 9.6 7.9 

Normal (%) 77.3 69.7 74.0 69.9 

Overweight (%) 12.5 17.8 13.5 18.4 

Obese (%) 1.0 4.3 2.9 3.8 

Weight status WHO
c
     

Underweight (%) 4.1 3.5 3.1 2.6 

Normal (%) 77.1 70.4 77.9 73.7 

Overweight (%) 14.7 18.4 14.7 18.4 

Obese (%) 4.1 7.7 4.3 5.3 

 

 mean (SD) mean (SD) mean (SD) mean (SD) 

Waist circumference (cm) 67.0 (7.3) 71.8 (10.4) 66.3 (7.3) 70.3 (8.9) 

Triceps skinfold (mm) 12.0 (4.6) 12.7 (5.2) 14.7 (5.0) 15.3 (6.1) 

Biceps skinfold (mm) 6.6 (3.1) 7.6 (4.0) 9.0 (3.8) 9.6 (4.4) 

Subscapular skinfold (mm) 8.8 (4.9) 10.9 (8.1) 13.3 (7.9) 10.0 (6.0) 

Suprailiac skinfold (mm) 13.2 (8.3) 12.0 (10.4) 17.1 (9.4) 14.8 (10.3) 

Sum skinfolds (mm) 40.5 (19.9) 43.3 (25.7)  54.1 (24.7) 49.7 (24.1) 
ameaning both parents were born in a Western country | *significant difference between 2003 and 2011 cohort (p<0.05) | bWeight 

categories based on the IOTF 2012 criteria(26) | cWeight categories based on WHO 2007 criteria(32) | BMI=body mass index | 

IOTF=International Obesity Task Force | SD=standard deviation | WHO=World Health Organization 
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Table 3.2: Adjusted differences in adiposity measures between the 2003 and 2011 cohort 

 
Boys Girls 

 
  Vocational track Theoretical track 

 B 95% CI B 95% CI B 95% CI 

Body height (cm) 0.9 (-0.2;2.1) 2.1* (0.3;3.8) 1.6* (0.5;2.7) 

Body weight (kg) 2.0* (0.6;3.3) 4.2* (1.2;7.1) 0.4 (-1.4;2.1) 

BMI (kg/m2) 0.5* (0.1;0.9) 1.1* (0.1;2.0) -0.2 (-0.7;0.4) 

% Overweight/obese IOTF (OR)
a
 1.8* (1.2;2.7) 2.5* (1.1;5.9) 1.0 (0.7;1.4) 

% Overweight/obese WHO (OR)
b
 1.5* (1.1;2.1) 2.0 (1.0;4.4) 0.9 (0.7;1.3) 

BMI z score (WHO)
b
 0.2* (0.0;0.3) 0.3* (0.0;0.6) -0.1 (-0.3;0.1) 

       

Waist circumference (cm) 4.0* (2.7;5.4) 4.4* (2.0;6.9) 2.0* (0.6;3.4) 

Triceps skinfold (mm) 0.9* (0.2;1.7) 1.7* (0.2;3.2) 0.0 (-0.8;0.8) 

Biceps skinfold (mm) 1.1* (0.6;1.5) 2.3* (1.0;3.5) -0.2 (-0.8;0.3) 

Subscapular skinfold (mm) 1.7* (0.7;2.7) -0.7 (-2.6;1.2) -4.6* (-6.1;-3.2) 

Suprailiac skinfold (mm) -1.7* (-2.9;-0.5) 0.6 (-2.5;3.6) -4.3* (-5.5;-3.0) 

Sum skinfolds (mm) 2.0 (-1.0;5.0) 3.9 (-2.8;10.6) -9.0* (-13.2;-4.9) 

Adjusted for age (not for % overweight/obese and BMI z-score), ethnicity, urbanization and education | *significant difference 

between 2003 and 2011 cohort (p<0.05) | aWeight categories based on the IOTF 2012 criteria, including both overweight and 

obesity(26) | bWeight categories based on WHO 2007 criteria, including both overweight and obesity(32) | B=regression coefficient | 

BMI=body mass index | CI=confidence interval | OR=odds ratio | IOTF=International Obesity Task Force | WHO=World Health 

Organization
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ABSTRACT 

 

Background: The school-based Dutch Obesity Intervention in Teenagers (DOiT) programme is an 

evidence-based obesity prevention programme. In preparation of dissemination throughout the 

Netherlands, this study aimed to adapt the initial programme and to develop an implementation 

strategy and materials. 

 

Methods: We revisited the Intervention Mapping (IM) protocol, using results of the previous process 

evaluation and additional focus groups and interviews with adolescents, parents, teachers and 

professionals. 

 

Results: The adapted 2-year DOiT programme consists of a classroom, an environmental and a parental 

component. The year one lessons aim to increase awareness and knowledge of healthy behaviours. The 

lessons in year two focus on the influence of the (obesogenic) environment. The stepwise development 

of the implementation strategy resulted in objectives that support teachers’ implementation. We 

developed a 7-step implementation strategy and supporting materials by translating the objectives into 

essential elements and practical strategies. 

 

Conclusions: This study illustrates how revisiting the IM protocol resulted in an adapted programme and 

tailored implementation strategy based on previous evaluations as well as input from different 

stakeholders. The stepwise development of DOiT can serve as an example for other evidence-based 

programmes in preparation for wider dissemination. 
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BACKGROUND 

Many evidence-based prevention programmes have been developed in order to reduce overweight and 

obesity in children (34;60;106;121). However, only a few interventions have achieved successful transfer 

into practice (36;46;47). To stimulate such transfer processes, implementation evaluation of 

interventions is essential; it is important to examine how the intervention works and to determine the 

facilitating factors and barriers for sustained implementation (35;42). Through effect and process 

evaluation researchers can assess whether the intervention is effective and if the programme was 

implemented according to plan (36;80). Developers can use these results for further development of the 

intervention and for development of a tailored strategy for widespread dissemination (29;39;80). In 

practice, evaluation studies seldom lead to adaptations of the interventions that were assessed or to 

their dissemination. As a result, few evidence-based interventions have achieved a successful transfer 

into real-life settings (36;46;47). 

The Dutch Obesity Intervention in Teenagers (DOiT) programme is an example of a school-based 

programme that used the outcomes of an effectiveness trial (96;97) and a concurrent process 

evaluation (98) to prepare the programme for larger-scale and nationwide implementation. DOiT is an 

obesity prevention programme for 12- to 14-year olds attending the first two years of prevocational 

education, and targets improving energy balance-related behaviours (EBRBs) (99). 

Intervention Mapping (IM) formed the initial development of DOiT in 2002. IM is a protocol for 

systematically developing health promotion interventions (9). The 2002 version of the programme 

consisted of a classroom-based component and a school environment component (99). The main theory 

underlying the DOiT programme is the self-regulation theory (126). DOiT focused on several behavioural 

determinants of EBRBs; knowledge, awareness, skills, social support, habit and self-efficacy. The initial 

2002 version of DOiT included different theoretical methods and practical strategies translated into the 

DOiT materials to promote healthy EBRBs in 11 lessons incorporated in biology and physical education 

(PE) lessons during one school year. The environmental component included an advice to the school 

staff for changes in school canteens and financial support to provide additional physical activity options 

in the school setting. 

From 2003 to 2005, the programme was evaluated in a cluster randomized controlled trial showing 

promising effects on adiposity measures (thinner skinfold thickness in girls and smaller waist 

circumference in boys) and EBRBs (a reduction of 250 ml in sugar-containing beverage consumption in 
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both boys and girls, and a reduction in screen-viewing time of 25 min/day in boys) (96;97).Using the RE-

AIM framework (47), a process evaluation of DOiT was conducted. A majority of teachers regarded DOiT 

as suitable prevocational education material. Teachers reported that they planned to continue using 

DOiT and would recommend DOiT to other schools. This process evaluation also provided suggestions 

for further adaptation to DOiT, preparing the programme for nationwide implementation (98). 

Between 2009 and 2011, the process and effectiveness evaluation results were used as the point of 

departure for revisiting the IM protocol to facilitate further improvement. At each mapping step, we 

reviewed the decisions made in 2002. The present paper describes the further development of the DOiT 

programme (step 4 of IM) and development of the implementation strategy (step 5 of IM), in 

preparation of nationwide dissemination at prevocational schools throughout the Netherlands. 

 

METHODS  

Intervention Mapping is a protocol for developing health promotion interventions. Guided by six steps, 

the protocol supports intervention developers to identify and specify objectives, methods, and 

strategies regarding development, evaluation and implementation of interventions and programmes 

(Figure 4.1) (9).  

 

Development of the programme (IM Step 4) 

 

Phase 1: Interviews and focus groups 

In 2009, we initiated programme adaptations by revisiting the IM protocol with use of: (1) the 

evaluations of its initial version (96-98); (2) an updated literature study; (3) 14 semi-structured 

interviews with teachers; (4) seven focus groups with parents; and (5) 12 focus groups with adolescents. 

The interviews with teachers addressed five topics: the content of the lessons and layout of the 

materials; the quality of the teacher manual; preferences for teaching strategies; the content of the 

environmental component; and the option of adding a parental component to the DOiT programme. 

The focus groups with parents addressed the content of the homework assignments and the need of a 

parental component. The focus groups with adolescents addressed the layout of the materials, the 

content of the home assignments and the content of the computer-tailored advice. Optional in-depth 

questions were added to each key question to
 
stimulate discussion. Additionally, teachers, parents and 
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Plan 
Development 

1 Needs 
assessment 

1 Needs assessment 

3 Methods and 
strategies 

4 Programme 
plan 

6 Evaluation 
plan 

Implementation Evaluation 

2 Performance 
objectives 

5 Implementation 
plan 

Intervention Mapping 

DOiT 

Delivery 

adolescents were invited to provide suggestions for programme adaptations. The focus groups and 

interviews were recorded and transcribed. All transcripts were marked with codes. We grouped the 

codes in matrices and identified key findings. 

 

Figure 4.1: Development of DOiT via the Intervention Mapping Protocol 
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Phase 2: Pilot study 

In 2010, we implemented the adapted DOiT programme as part of a larger health promotion project in 

collaboration with the Municipal Health Service of Amsterdam. At five schools, 24 teachers 

implemented the adapted DOiT programme. We collected data immediately after the implementation 

period. Sixteen teachers completed the process evaluation questionnaire, nine teachers participated in 

an in-depth interview and 125 adolescents completed an adolescent process evaluation questionnaire. 

We formed five focus groups with a total of 25 adolescents. We used the RE-AIM framework (47) to 

evaluate the process of implementation, including satisfaction with the adapted programme, 

suggestions for improvement and implications for future implementation. 

 

Development of the implementation strategy (IM Step 5) 

In 2011, the development of the implementation strategy started based on the process evaluation of 

the pilot study and on desk research regarding literature on adoption, implementation and continuation 

of school-based health promotion programmes and their determinants (35;42;50;88). To gain insight 

into barriers and facilitators for the implementation of health promotion programmes in prevocational 

secondary schools, we conducted nine semi-structured interviews with teachers and health promotion 

professionals (i.e. intermediaries at municipalities, municipal health services or sport organizations) and 

two interviews with researchers of other health promotion programmes. All interviews were recorded, 

transcribed, coded for common themes and analysed.  

Suggestions for an implementation strategy and accompanying materials were formulated, resulting 

in a first draft of the implementation strategy for DOiT. Next, we discussed the draft strategy and 

content of the implementation materials in 12 interviews with different implementation stakeholders. 

During these interviews, stakeholders were invited to provide suggestions for improvement of the 

implementation strategy and materials. We incorporated beliefs, perceived barriers and suggestions 

into the final implementation strategy and materials. During an expert meeting, we discussed the final 

strategy with teachers, health promotion professionals and intermediaries of the Dutch education 

sector to ensure a logistical fit and feelings of ownership toward DOiT. The conducted expert discussion 

led to minor adjustments. 
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RESULTS 

 

Development of the programme (IM Step 4) 

 

Phase 1: Interviews and focus groups 

Teachers, parents and adolescents were generally enthusiastic about DOiT and its rationale. The fact 

that DOiT had proven to be effective (96;97) was regarded as an advantage compared to other 

comparable health promotion programmes available in the Dutch school setting. Nevertheless, several 

critical comments were given to further adapt the programme. The initial DOiT programme focused on 

four EBRBs (i.e. screen time, snacking, sugar-containing beverages consumption and physical activity). 

Recent literature showed that skipping breakfast is associated with increased levels of high-fat snacking 

between meals (67;102;118). Because both teachers and parents also highlighted that a focus on eating 

a healthy breakfast was needed in the programme, we added ‘eating breakfast daily’ as fifth optional 

target behaviour. 

In 2002, teachers and adolescents advised not to include parental participation in DOiT. However, 

the most recent interviews with teachers and parents as well as recent scientific literature 

(27;43;74;112) suggested that parental involvement may be important for successful programmes 

aiming at prevention of overweight. Parents can facilitate behavioural changes with regard to food 

provided in the home environment and by setting house rules for EBRBs (83). Teachers regarded that 

parents need to be involved in the programme via their own child. Thus, a parental component was 

added. 

Since 2002, the Netherlands Nutrition Centre is implementing the ‘Healthy school canteen’, a 

programme to encourage and facilitate schools to create a healthier food environment, on a large scale 

at secondary schools throughout the Netherlands (5). This programme partly overlaps with the initial 

school environmental component of DOiT (i.e. school-specific advice on assortment of the school 

canteen). Teachers suggested targeting the adapted environmental component of DOiT at raising 

awareness of the effect of the environment on health behaviour. 

Further, teachers emphasized that an extensive teacher manual is essential for successful 

implementation. Another suggestion was to provide more flexibility by adding online extra materials 

with more practical applications for the lessons. 
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Phase 2: Pilot study  

Teachers expressed that they were satisfied with the programme materials and the adapted teacher 

manual. Adolescents rated the programme materials positively. According to the teachers, more 

practical assignments and more scheduled time for implementation of the DOiT lessons could further 

improve the attractiveness of the programme. Furthermore, teachers indicated that the DOiT lessons 

were too complicated for the most basic track of prevocational education. Teachers suggested to 

develop two versions of DOiT, tailored to the different levels of prevocational education, ensuring 

feasibility for all tracks. 

 

Translation into adapted programme 

Because the initial DOiT programme has proven to be effective (96;97), all its content, core elements 

and practical strategies, such as goal setting, modelling and feedback, were retained in the adapted 

version (99). Based on the interviews, focus groups and pilot study, final adjustments to the DOiT 

programme were made. Table 4.1 provides a summary of encountered challenges, solutions and 

translation into the adapted DOiT programme. 

 

The adapted DOiT programme 

Table 4.2 provides a programme overview of both the 2002 and 2011 version of the DOiT programme. 

The adapted DOiT programme consists of three components: classroom, school environment and 

parents. The classroom component covers 12 fixed theory lessons and four PE lessons equally divided 

over two school years. Schools can substitute the regular biology, health education and PE lessons 

dealing with healthy nutrition and physical activity behaviour by the DOiT theory lessons. The content of 

the six theory lessons in year one is comparable to the content of the 2002 version (99). These six 

lessons aim to increase awareness and knowledge of EBRBs. The lessons in year two focus on the 

influence of the (obesogenic) environment. These lessons include assignments about the school 

canteen, fastfood restaurants and supermarkets around the school. Adolescents participate in a small 

research project about their own environment.  
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Table 4.1: Main challenges and remedies translated into the adapted DOiT 
 

  
Challenge Remedy Translation into adapted DOiT programme 

- A healthy breakfast is regarded as EBRB that 

needs to be included in the programme.
 b,,c

 

- Skipping breakfast is associated with increased 

levels of high-fat snacking between 

meals.(67;102;118)
 

 Add 

breakfast 

behaviour 

- A fifth EBRB was added to the new version 

of DOiT, namely daily and healthy breakfast 

behaviour. 

- The DOiT lessons are too complicated for the two 

lower educational sub tracks of prevocational 

education, given that prevocational education in 

the Netherlands is divided into four sub tracks.
 b,e

 

 Develop two 

versions 

tailored to the 

educational 

track  

- An ‘easy’ version of the materials was 

developed. This version included: (1) less 

complex sentences; (2) use of a bigger text 

font; (3) more practical applications for the 

lessons and (4) simple assignments. 

- The effects of the DOiT programme faded away 

when the programme stopped.(97)
 a

 

 Extend the 

programme 

- The duration of the programme was 

extended to two school years in order to 

maintain beneficial health effects.  

- The adapted programme consists of 12 

theory lessons equally divided over two 

school years. 

- Extracurricular PE lessons were hard to 

accomplish. 
a
 

- Making it possible to tailor the PE lessons to the 

sport preferences of the teacher and the school 

facilities. b,e 

- Activities during PE should encourage awareness 

of the effect of physical activity on the body. b,e 

 Adjust PE 

lessons 

- Four PE lessons were developed to fit 

optimally into the regular PE lessons: (1) 

experience in practice the theory covered by 

measuring physical activity with a pedometer 

and (2) by manual heart rate measurements; 

(3) repetition of manual heart rate 

measurements lesson; and (4) learning about 

sport possibilities in the neighbourhood. 

- More structure in the teaching materials is 

essential. b,e 

- Materials have to look even ‘cooler’ with less 

text areas and more pictures. b,d,e 

 Renew 

layout of the 

materials 

- To increase structure, each lesson was 

given a specific colour and texts fields were 

kept short with important words highlighted.  

- The layout of the materials was adjusted by 

adding ‘real life’ pictures. 

- The messages in the online computer-

tailored advice were shortened and tailored 

to the adolescents’ perception. 
a =result from initial process evaluation; b =finding from interviews with teacher; c =finding from focus groups with 

parents; d =finding from focus groups with adolescents; e =result from pilot study; PE=physical education;  

EBRB=energy balance-related behaviour; DOiT=Dutch Obesity Intervention in Teenagers 
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Table 4.1: Main challenges and remedies translated into the adapted DOiT (continued) 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a =result from initial process evaluation; b =finding from interviews with teacher; c =finding from focus groups with parents;  
d
 =finding from focus groups with adolescents; 

e
 =result from pilot study; PE=physical education;  

EBRB=energy balance-related behaviour; DOiT=Dutch Obesity Intervention in Teenagers 

  

Challenge Remedy Translation into adapted DOiT programme 

- Parents are important for successful EBRB 

programmes.(27;43;74;112) b,c  

- Parents facilitate behavioural changes with 

regard to food provided in the home 

environment and setting house rules for EBRBs 

(e.g. television viewing, computer use, 

snacking, and soft drink consumption). 
b,c,d

 

- Parents need to be involved in the 

programme by their own child. 
b,c,d

 

 Develop 

parental 

component 

- A parental component for the DOiT programme 

was developed, aimed at (1) stimulating social 

support of the parents and (2) raising awareness 

of the availability and accessibility of energy-

balance related products and activities in the 

home environment. 

- DOiT achieved only minor structural changes 

in the school canteen assortment at the schools 

participating in the research.(98) 
a
 

- Since 2002, the Netherlands Nutrition Centre 

is implementing the ‘ Healthy school canteen’ 

on a large scale at secondary schools 

throughout the Netherlands.(5) b 

 Adapt 

environmenta

l component 

- The focus of the environmental component was 

re-aimed at making adolescents more aware of 

the influence of their direct environment on their 

own EBRBs.  

- By exploring their own environment, 

adolescents become aware of how the 

environment influences their choices. 

- Flexibility attributes to the dissemination of 

DOiT in the Dutch school system. 
b,e

 

- An extended teacher manual with online extra 

materials is needed. 
b,e

 

- Inclusion of more practical applications 

supports the execution of the lessons. b,d,e 

 Extend 

practical 

advice and 

options for 

implementati

on 

- An extensive teacher manual was developed in 

order to guide the teacher through the 

complexity of implementing the different 

programme components. 

- Accompanied with the teacher manual, a login 

code for the DOiT website was provided. Once 

logged-in on the DOiT website, teachers had 

access to the short instructional video, 

worksheets and additional lessons.  

- For each lesson more interactive materials were 

provided as a replacement for parts of the DOiT 

lessons, anticipating on variability in schools. 
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Table 4.2: Programme overview: difference between the 2002 and 2011 version of DOiT 
 
DOiT in 2002  DOiT in 2011  

Classroom component 

11 theory lessons divided over one school year: 

(1) Aimed at raising awareness and information processing 

with regard to EBRBs 

(2) Aimed at facilitation of choice to improve behaviour 

 

 

 

Classroom component 

12 theory lessons divided over two school years: 

(1) Aimed at raising awareness and information processing 

with regard to EBRBs 

(2) Aimed at facilitation of choice to improve behaviour 

(3) Aimed at raising awareness of the unhealthy 

environment, finding solutions and setting a plan for 

improvement of the environment 

Materials: 

- 2 textbooks 

- printed worksheets 

- pedometer 

- pocket-sized diary 

- online computer-tailored advice 

- supportive video material 

Materials: 

- 1 textbook (available for two educational levels)  

- online worksheets 

- pedometer 

- pocket-sized diary 

- online computer-tailored advice 

- supportive video material  

- small research materials  

4 physical education lessons: 

(1,2) experiencing the effect of PA measured by 

pedometer and manual heart rate measurements 

(3) repetition of experiencing the effect of PA measured 

by manual heart rate measurements 

(4) learning about sport possibilities in the neighbourhood 

3 optional extra lessons: 

(1) Cultural differences; learning about the cultural 

differences in eating habits and being physically active 

(2) Tasting; judging product by tasting, smelling and 

looking at (unfamiliar) snacks and soft drinks 

(3) Cooking: preparing a healthy menu 

EBRB=energy balance-related behaviours | PA=physical activity | DOiT=Dutch Obesity Intervention in Teenagers  
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Table 4.2: Programme overview: difference between the 2002 and 2011 version of DOiT (continued) 
 
DOiT in 2002  DOiT in 2011  

Environmental component 

- school-specific advice on assortment of the school 

canteen and possible change options 

- poster in the school canteen 

- financial support for extra PA activities  

 

 

Environmental component 

Aimed at raising awareness of the unhealthy environment, 

finding solutions and setting a plan for improvement of 

the environment 

 

Focus on: 

- physical activity facilities in and around school 

- healthy school canteen 

- (un)healthy food retail outlets around school 

 Parental component  

(1) Aimed at stimulating social support of the parents  

(2) Aimed at raising awareness of the availability and 

accessibility of healthy products and activities in the home 

environment 

 

Materials: 

- information booklet 

- homework assignments 

- information on the DOiT website 

- optional parental meeting 

EBRB=energy balance-related behaviours | PA=physical activity | DOiT=Dutch Obesity Intervention in Teenagers 

 

Adolescents are asked to formulate specific improvements for the school environment. During 

school year two, maintenance of the change in behaviour is accomplished by reflection on the success 

of the goal setting in year one. Optionally, teachers can add three extra in-depth lessons to the 

programme. During PE lessons, adolescents monitor their own physical activity by means of manual 

heart rate measurements or pedometers, and organize a PE lesson themselves. They inform their fellow 

adolescents about the sport club they are attending. In this way, adolescents experience and learn 

about sport options in their neighbourhood.  

The environmental component focuses on the influence of the school environment on the EBRBs of 

adolescents, such as options for being physically active, a healthy school canteen and (un)healthy stores 

around school. The environmental component aims at raising awareness of the school environment, 
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finding solutions to reduce negative influences within the environment and setting a plan for 

improvement of the direct environment. 

Before the lessons start, all parents receive an information booklet in which the topics of the DOiT 

lessons are described, such as healthy eating, physical activity, reducing screen time and advice on how 

to implement behavioural changes in daily life. During the programme, adolescents receive homework 

assignments to do together with their parents. Optionally, at the end of the programme schools can 

organize a meeting for parents, where adolescents present what they learned. 

 

DOiT materials  

The DOiT materials include a 'schoolbook' accompanied by online worksheets, a student toolkit 

(pedometer, food/exercise diary and online computer-tailored advice) and the parental information 

booklet. DOiT is supported by an extensive teacher manual with a login for extra materials provided on 

the DOiT website. This teacher manual supports the implementation of the programme as intended by 

the developers in order to promote programme standardization and effectiveness. The manual includes 

background information, seven steps for implementation, teaching techniques, time schedules, 

alternative lesson activities and additional lessons. Teachers can follow the instructions in the teacher 

manual or adjust the lessons with the extra material to the level of the adolescents and the school 

facilities. Logging-in enables teachers to access the online teacher area, where teachers can watch the 

instructional video and download worksheets as well as additional materials. 

 

Development of the implementation strategy (IM Step 5) 

In the 2002 development process, the development of an implementation plan received only little 

attention (99). To support wider dissemination, DOiT needed an implementation strategy tailored to the 

needs of its potential users. According the IM protocol, we identified users of DOiT. In addition, 

objectives for the users regarding adoption, implementation and continuation were specified. These 

objectives refer to changes in behaviour, and motivation and abilities of the user to implement the 

programme as intended. Finally, by combining these behaviours and their determinants, we were able 

to translate the objectives into essential elements and practical strategies that were applied to the 

implementation materials (9). 
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Identification of users 

Teachers, especially biology and PE teachers, play an essential role in the implementation of the 

programme. Supported by the teacher manual, teachers can lead and conduct the lessons themselves, 

without further support. For that reason, both biology and PE teachers are regarded as the main users 

of DOiT. 

In order to stimulate health promotion in schools, it is recommended to incorporate multiple health 

promotion activities in the school (11;118;121). To realize a whole school approach in the Netherlands, 

health promotion professionals at local supporting organizations, such as municipal health services, 

local municipalities or local sport organizations, facilitate and support schools in health promotion 

activities. These health promotion professionals are, therefore, identified as secondary users of DOiT. 

 

Adoption, implementation and continuation objectives 

To realize nationwide dissemination of DOiT, we designed objectives for teachers regarding 

implementation of the programme, by specifying who and what will change as a result of the 

implementation strategy. We used insights from the Diffusion of Innovations Theory (i.e. a theory that 

seeks to explain how, why, and at what rate new ideas and technology is diffused) (88) as well as 

insights from the interviews with different stakeholders. Parts of recently applied implementation 

strategies for school health promotion programmes (2;3;10;108) were also used to specify objectives for 

teachers. Table 4.3 provides an overview of seven objectives for teachers facilitating successful 

implementation of DOiT. 

 

Determinants of implementation behaviour 

To be able to tailor the implementation strategy to the specific needs of the main users, we identified 

important and modifiable determinants of implementation behaviour. We combined determinants 

described in the review of Fleuren et al. (42), the conceptual framework of Domitrovich et al. (35) and 

determinants mentioned in personal interviews with teachers and stakeholders. 
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Table 4.3: Objectives for implementation of DOiT by teachers and materials for implementation 

Implementation strategy Accompanying materials 

Step 1. Teacher reviews the DOiT programme 

 

Teachers familiarize themselves with the DOiT materials and implementation 

strategy. Teachers become familiar with the relative advantage and characteristics of 

the programme, such as information about the programme goal, materials, its 

flexibility and compatibility. Additional information is available on the DOiT website, 

such as stories of schools who have successfully implemented the programme and a 

map of the Netherlands showing schools that are currently implementing DOiT. 

Teachers can read about DOiT and try the DOiT materials in order to ensure that the 

programme is compatible with their teaching preferences.  

DOiT factsheet, brochure and 

exemplary teaching materials 

Step 2. Teacher identifies barriers for implementation, identifies solutions and 

gains support within the school 

 

Teachers mainly need commitment of their colleagues and management to start 

with DOiT. Teachers can use supporting materials that are available on the DOiT 

website, such as a prefabricated presentation, to inform relevant stakeholders 

within their school. Teachers need to identify barriers for implementation and find 

solutions. Teachers can contact the DOiT support office for assistance in finding 

solutions to resolve their concerns. 

Example presentation for 

colleagues and school management 

Step 3. Teacher decides to work with DOiT and develops a tailored plan for 

implementation 

 

During the implementation stage, teachers develop a plan for implementation. The 

website provides teachers with a checklist: assuring that they execute all preparatory 

activities.  

Implementation plan: a checklist  

 

Step 4. Teacher becomes familiar with the implementation of the programme by 

completing the training 

 

Teachers need to order the DOiT materials, inform colleagues and write a project 

plan. The key component to familiarize with the implementation of DOiT is 

participation in the 5-minute online instructional video. The video explains the 

rationale of the programme, shows the materials, explains how the programme 

should be implemented and provides practical advice. In addition, the video makes 

reference to the teacher manual, which provides extensive information for each 

lesson. 

Example email to inform colleagues 

about the start of DOiT  

Example time line for 

implementation 

instructional video  

Teacher manual 
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We selected five main determinants: knowledge of teacher (goals and rationale of DOiT, 

implementation strategy), self-efficacy of teacher to implement DOiT, skills of teacher (teaching skills, 

adjust programme to school facilities), perceived advantage of teacher and support from colleagues and 

school management. The linking of each objective with a determinant produces a change objective to 

promote programme adoption, implementation and continuation. Table 4 presents the matrix of 

objectives matched with the determinants. These objectives and translated determinants were 

incorporated into the final implementation strategy. 

Table 4.3: Objectives for implementation of DOiT by teachers and materials for 

implementation (continued) 

 

Implementation strategy 

 

Accompanying materials 

Step 5. Teacher delivers the programme 

 

Teachers can organize a kick-off meeting for the whole school and also inviting 

parents. At this meeting, the school informs parents about DOiT and the importance 

of parental participation within the programme. In order to gain media attention, 

schools can send a press release, for which a template is freely available on the DOiT 

website. After this meeting, teachers start implementing the lessons supported by the 

teacher manual with a login for extra materials on the DOiT website. 

Example presentation for parents 

Template of press release 

Teacher manual 

Step 6. Teacher concludes and evaluates the programme 

 

Teachers conclude the implementation of DOiT. The lessons of year one are concluded 

by a quiz. The second year can optionally be concluded by the organization of a 

parental meeting. During this meeting, adolescents present what they have learned 

from DOiT, stimulating an interactive meeting. The website provides teachers with a 

manual for the parental meeting. 

 

Teacher manual 

Manual for parental meeting 

Step 7. Teacher defines impeding and facilitating factors for implementation and 

creates a renewed plan for implementation and embedding of DOiT  

 

It is recommended that teachers organize an evaluation and continuation meeting. 

Teachers define impeding and facilitating factors for implementation of DOiT at their 

school and create a renewed plan for continuation. This plan stimulates embedding 

DOiT into the regular curriculum. The website provides a guideline for evaluation. 

Evaluation form  

Advice for continuation 
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Methods and strategies 

In this stage of the development, we selected essential elements and practical applications from the 

literature that help the teacher in the implementation process of DOiT at school. The dissertation of 

Bessems (10) provided a list of essential elements of a dissemination strategy. Guided by Table 4.4 and 

interviews with stakeholders and experiences gained in two other extensively evaluated Dutch school-

based healthy diet promotion and obesity-prevention programmes, i.e. Krachtvoer (10) and Lekker fit! 

(3), we selected practical strategies tailored to the target group and setting. 

From the interviews and also supported by previous studies (14;18;24;55;59;87), it became clear 

that a personal support system could narrow the gap between the developers of the programme and 

the users. During the initial study and the pilot study, the principal researcher was the contact person 

for all implementation issues for the schools. At the end of the study, the principal researcher was not 

available anymore. Therefore, we developed a supporting system consisting of a contact person for 

teachers and health promotion professionals for all questions regarding implementation independent of 

research funding. The task of the contact person in the ‘DOiT support office’ was to provide sustained 

support to implementers of DOiT throughout the school year. The ‘DOiT support office’ was installed at 

the VU University Medical Center in Amsterdam, the Netherlands.  

Earlier studies show that pre-intervention training is a common method to provide adopters with 

the required knowledge and skills for implementing the programme (35). From the interviews with 

teachers we learned that teachers did not want to attend a time consuming training session, but that 

they preferred an instructional video. Therefore, a 5-minute instructional video was developed. Table 

4.5 shows the three dissemination stages, their linked essential elements and translation into the 

practical applications.  
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Table 4.4: Objectives for teachers in relation to behavioural and organizational determinants 

 

 

  

 Teachers implement DOiT Individual determinants 

  

Target group 

 

Teacher (T) 

 Sub behaviours Knowledge Self-efficacy 

A
D

O
P

T
IO

N
 

Step 1 

Review the programme 

- T reads about DOiT (layout, procedures, 

compatibility, flexibility, frequency of use) 

- T knows about the goals of DOiT 

- T knows about effectiveness of DOiT 

- T feels responsible to implement health 

promotion activities in the school  

- T feels confident to contact the DOiT 

support office for further information 

Step 2 

Identify barriers and gain 

support 

- T knows about the time effort for 

implementation 

- T knows about the costs 

- T knows how to gain support for DOiT within the 

school 

 

- T feels confident to gain support within 

the school 

- T feels confident to implement DOiT 

(high levels of skills, knowledge, self-

efficacy) 

IM
P

LE
M

EN
TA

TI
O

N
 

Step 3 

Develop a tailored plan 

for implementation 

- T knows that management approves 

- T knows how to make a plan for implementation 

(prefabricated on website) 

 

Step 4 

Familiarization with the 

implementation 

- T learns about implementing DOiT by reading 

the teacher manual and watching online 

instructional video 

- T feels confident in teaching DOiT 

Step 5 

Deliver the programme 

- T knows how to implement the lessons by using 

the teacher manual and additional materials 

 

 

- T feels confident to use DOiT flexible 

C
O

N
TI

N
U

A
TI

O
N

 

Step 6 

Conclude and evaluate 

the 

programme 

- T learns from the successes of DOiT - T feels confident to ask for feedback 

from adolescents and colleagues 

Step 7 

Define plan for 

implementation 

- T knows how to embed DOiT within the regular 

curriculum 

- T feels confident to maintain support 

within the school 

- T feels confident to maintain 

implementing DOiT (enough skills, 

knowledge, self-efficacy) 
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Table 4.4: Objectives for teachers in relation to behavioural and organizational determinants 

(continued) 

 

  

Individual determinants Organization determinants 

 

Teacher (T) 

Colleagues (C)/ 

Management (M) 

Skills Perceived advantage Support 

- T compares DOiT with other 

programmes 

- T is able to test the exemplary 

teaching materials 

- T perceives relative advantage of using DOiT 

above other programmes 

- T thinks adolescents/parents will respond 

positively to DOiT 

- C/M read about DOiT 

 

 

- T is able to identify solutions for 

barriers  

- T is able to fit DOiT in the regular 

teaching curriculum 

- T translates use of DOiT into benefits for the 

school  

- C/M become aware of need for health 

promotion activities in the school  

- C/M see benefit of implementing DOiT  

- M explores if DOiT fits into school policy 

- M supports starting with DOiT (available 

time, budget)  

 - T perceives advantage of the materials on the 

DOiT website 

 

- C/M support cooperation with local 

stakeholders 

- T schedules DOiT lessons 

- T knows how to use the DOiT 

materials 

 - C/M support online training by 

instructional video 

- C watch online instructional video 

- T has teaching skill to deliver the 

programme  

- T can modify the programme to 

own preferences 

- T experiences that adolescents/parents are 

responding positively to DOiT 

- C implement DOiT 

- C/M help finding solutions for with 

barriers 

- T can evaluate the 

implementation process of DOiT 

- T observes effect in adolescents by the 

programme 

 

 

- C/M provide input for evaluation 

- T can embed DOiT in the 

curriculum 

- T sees relative advantage of continued use of 

DOiT  

- M supports embedding DOiT in the 

curriculum (available time, budget)  

 

 

 



 

62 

Table 4.5: The essential elements and the practical application used in the implementation strategy of 

DOiT 

 
 Essential elements Practical application 

Adoption Personal approach 

Providing persuasive programme 

information 

 

Involve key decision makers  

Obtain funding  

 

Modelling 

 

DOiT support office contact person 

Website with different domains 

Printed materials: factsheet, brochure, exemplary teaching 

materials 

Provide school with example presentation  

Provide school with advice for funding by DOiT support office and 

website 

Successful testimonials on DOiT website 

Training programme by instructional video 

Implementation Achieve ongoing support from 

organization 

Build a favourable school climate  

Involve users in programme 

development 

Guided practice 

DOiT support office supports, helps and contacts schools  

 

Involve other colleagues in the programme  

Teachers can share success elements with other teachers 

Flexible use of materials 

Teacher manual and online instructional video 

Continuation Conduct programme evaluation 

Anticipate in broader context 

 

Obtain funding and develop policy 

Evaluation tools available on the website 

Implementation toolkit in order to implement DOiT within whole 

school approach 

Provide school with advice for funding by DOiT support office and 

website 

 

Implementation plan and materials 

The recruitment of schools in order to implement health promotion activities does not emerge 

spontaneously (46). In order to reach all Dutch prevocational schools, we set up a recruitment strategy. 

Following this strategy, the ‘DOiT support office’ actively recruited schools by sending a DOiT 

introductory package existing of an information letter with a factsheet, brochure and exemplary 

teaching materials. Additionally, different promotion activities, such as news items on different relevant 

websites and in digital mailings, presentations at national conferences and local meetings of different 

stakeholders, were executed in order to reach potential users. Health promotion professionals were 

also actively contacted for their participation in recruitment of schools.  
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The RIVM Centre for Healthy Living, the Dutch Centre for Youth Health and the Netherlands Youth 

Institute developed a Dutch registration database that grants programmes to one of four possible levels 

of recognition depending on a rating of the evidence base for the programme (i.e. theoretically sound, 

probable effectiveness, established effectiveness, and established cost effectiveness). This database 

provides policy makers and health promotion professionals with information on the quality and 

effectiveness of available health promotion interventions in order to promote use of evidence-based 

interventions (4;21). Since most stakeholders emphasized that registration of DOiT in the national 

database would be helpful to distinguish DOiT from other “similar” programmes, we submitted DOiT for 

the Dutch registration database. DOiT was labelled as theoretically sound. 

Furthermore, we developed an implementation strategy for teachers, transforming the objectives 

into a 7-step implementation strategy for teachers (Table 4.3). To facilitate the dissemination process, 

we adapted the DOiT website (1). The adapted website provided general information about the DOiT 

programme, such as contact information, news items, a list of DOiT schools and a promotional video. 

The website consisted of four domains targeting teachers, health promotion professionals, parents and 

adolescents. This website provided a toolkit for implementation of DOiT containing materials for each 

implementation step to facilitate the implementation process, such as factsheet, brochure, exemplary 

teaching materials, prefabricated presentation, plan for implementation, instructional video and 

evaluation guideline.  

Additionally, we developed supporting implementation materials for health promotion 

professionals. Using these materials professionals can recruit schools, support implementation of DOiT 

at the school, evaluate the programme with teachers and stimulate maintenance of DOiT within the 

school. 

 

DISCUSSION 

In this study, we revisited the IM protocol in order to adapt the initial programme systematically and 

develop a strategy for nationwide dissemination. An implementation strategy is rarely part of the 

development process of health promotion interventions. Due to lack of time and resources, the 

implementation strategy usually consists of a description of the implementation of the intervention 

programme in the research setting. Within these plans, attention for long-term sustainability of the 

programme is limited and usually depends on the persistence of the principal investigator (91). As a 
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result, there is a gap between intervention evaluation research and the delivery of evidence-based 

programmes in practice (36;46;47). 

 

Use of Intervention Mapping 

Several health promotion programmes (10;29;82;107) have been adapted based on the results of an 

effect and process evaluation and were successfully transferred into practice. To our knowledge, DOiT is 

one of the first programmes that applied the IM protocol a second time to adapt the programme 

systematically and to develop an implementation strategy for programme delivery in a real-life setting. 

The IM protocol (9) proved to be a useful tool both for the initial development as well as further 

adaptations to the initial DOiT programme and development of the implementation strategy. An 

important advantage was that we were able to incorporate new elements to the programme by 

combining lessons learned from the initial effectiveness trial and its concurrent process evaluation and 

the inclusion of stakeholder opinions. This allowed tailoring of the implementation strategy and 

materials in order to support the likelihood of widespread dissemination of DOiT throughout the 

Netherlands. 

 

Continued evaluation 

Examining factors that facilitate widespread dissemination is of great importance for gaining knowledge 

about how to make effective programmes available on a large scale and how to maintain adequate 

levels of implementation (35;42). Therefore, we currently conduct an implementation evaluation study 

that systematically monitors and evaluates the nationwide adoption, implementation and continuation 

at schools implementing DOiT among intermediate users (teachers) in combination with a cluster-

controlled designed effect evaluation among end users (adolescents) (115). This evaluation study will 

provide insight into facilitators and barriers for successful widespread dissemination of DOiT. 
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Limitations 

Applying the IM protocol a second time is a major strength of this study. Nevertheless, there are also 

some limitations to the study. Firstly, it remains challenging to translate the practical needs of the target 

group into an evidence-based implementation strategy and materials. We encountered that 

stakeholders had different experiences with implementation of health promotion activities in the school 

setting. Therefore, we were not able to incorporate all needs and preferences. The ongoing 

implementation evaluation study will show us if the decisions made during the second development 

process were correct and will provide us with knowledge about how the DOiT programme was 

implemented during nationwide implementation and if the implementation strategy was successful. 

Secondly, the DOiT programme targets EBRBs related to obesity prevention and the implementation 

strategy is developed for implementation of DOiT in the Dutch educational sector. This needs to be 

taken into account when generalizing the strategy to other health prevention fields, such as prevention 

of smoking, drugs, alcohol or unsafe sex. However, because the development of the implementation 

strategy is theory driven, we assume that similar mechanisms could play a role. Therefore, we expect 

that the stepwise development of the DOiT programme can serve as an example for other evidence-

based programmes in preparation for wider dissemination. 

 

CONCLUSION 

This study illustrates how revisiting the IM protocol resulted in an adapted programme and tailored 

implementation strategy by adding new knowledge based on previous evaluations and involving views 

and experiences of different stakeholders. This will increase the likelihood of continued implementation 

of DOiT. The DOiT programme is currently nationwide disseminated, supported by an implementation 

strategy to promote adequate adoption, implementation and continuation. 
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ABSTRACT 

 
Background: The evidence-based Dutch Obesity Intervention in Teenagers (DOiT) programme is a 

school-based obesity prevention programme for 12- to 14-year olds attending the first two years of 

prevocational education. This paper describes the study protocol applied to evaluate (a) the nationwide 

dissemination process of DOiT throughout the Netherlands, and (b) the relationship between degree of 

implementation and effectiveness during nationwide dissemination of the programme in the 

Netherlands. 

 

Methods: In order to explore the facilitating factors and barriers for dissemination of DOiT, we 

monitored the process of adoption, implementation and continuation of the DOiT programme among 

20 prevocational schools in the Netherlands. The study was an observational study using qualitative (i.e. 

semi-structured interviews) and quantitative methods (i.e. questionnaires and logbooks). Eight process 

indicators were assessed: recruitment, context, reach, dosage, fidelity, satisfaction, effectiveness and 

continuation. All teachers, adolescents and parents involved in the implementation of the programme 

were invited to participate in the study. As part of the process evaluation, a cluster-controlled trial with 

ten control schools was conducted to evaluate the effectiveness of the programme on adolescents’ 

adiposity and energy balance-related behaviours and its association with quality of implementation. 

 

Discussion: The identified impeding and facilitating factors will contribute to an adjusted strategy 

promoting adoption, implementation and continuation of the DOiT programme to ensure optimal use 

and, thereby, prevention of obesity in Dutch adolescents. 
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BACKGROUND 

How health promotion programmes perform, when widely disseminated under real-life conditions, has 

rarely been evaluated (46). Often, most effort is invested in assessing “efficacy”, i.e. the programme’s 

effectiveness under well-controlled conditions (39;46). The actual effectiveness of a health promotion 

programme depends on its efficacy, but also on its reach, adoption, implementation and maintenance 

(36;47;65;88). However, when introduced under less-controlled conditions, insight into factors 

influencing the implementation of these efficacious interventions is crucial for translation into practice 

and systematic planning of dissemination strategies (9;91). The aim of a dissemination strategy is to 

facilitate the process of behavioural change among implementers (e.g. professionals such as teachers, 

doctors, nurses), expected to be critical for the effective delivery of the programme to the final target 

population (e.g. adolescents, patients) (9). Therefore, it is essential to tailor a dissemination plan to its 

users in order to stimulate applicability and transferability of health promotion programmes (9;91;119). 

As yet, exemplary programmes that have developed and evaluated effectiveness of a dissemination 

strategy in such a systematic way are scarce (36;81). 

The Dutch Obesity Intervention in Teenagers (DOiT) programme is an example of a health 

promotion initiative that was ready for nationwide dissemination. DOiT is a school-based weight gain 

prevention programme for adolescents attending the first two years of prevocational education (about 

12- to 14-year olds). The DOiT programme targets energy balance-related behaviours (EBRBs) in order to 

prevent overweight and obesity (99). The programme was developed using the Intervention Mapping 

protocol. Intervention Mapping (IM) is a protocol for developing health promotion interventions. 

Guided by six steps, the protocol supports intervention developers to identify and specify objectives, 

methods, and strategies regarding development, evaluation and implementation of interventions and 

programmes (9). 

DOiT showed promising effects on adiposity measures (lower skinfold thickness in girls and lower 

waist circumference in boys) and EBRBs (a reduction in sugar-containing beverage consumption in both 

boys and girls and a reduction in screen-viewing time in boys) (96;97). The accompanying process 

evaluation indicated that the majority of the adolescents who were exposed to the programme 

appreciated and used the DOiT materials and positively rated their experience with the programme 

activities (98). A majority of teachers regarded the DOiT materials as suitable for prevocational 

education. Teachers reported that they would recommend DOiT to other schools and planned to 
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continue using DOiT themselves. Despite these positive findings, the evaluation exposed some impeding 

factors that hampered the implementation of DOiT.  

Most teachers needed more time than expected for the preparation and implementation of the lessons 

and they regarded the information contained in the materials to be too complex for the assumed 

adolescents’ education level (98). To prepare for wider dissemination, DOiT was adapted based on the 

teachers’ feedback from the former effect and process evaluation in 2009. A 7-step implementation 

strategy for DOiT was then developed in 2011 and a ‘DOiT support office’ was installed to guide and 

support the schools in their decision making, implementation and continuation with DOiT. 

The objective of the described study was to evaluate the nationwide dissemination process of DOiT 

in order to gain insight into the facilitating factors and barriers to the nationwide dissemination of the 

DOiT programme. Furthermore, the study aimed to evaluate the association between degree of 

implementation and effectiveness during the nationwide dissemination of the programme throughout 

the Netherlands. We hypothesize that adolescents attending schools with a high degree of 

implementation will have better measures of adiposity and EBRBs outcomes, compared to adolescents 

attending schools with a lower degree of implementation. This article describes the study protocol 

applied for evaluation. 

 

METHODS 

Data collection took place between January 2011 and June 2013. Data analyses are planned to take 

place from September 2013 onwards. Figure 5.1 provides a flow chart of the study. 
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Figure 5.1: Flow chart of the DOiT study 
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Study design and population 

The study was an observational study using qualitative (i.e. semi-structured interviews) and quantitative 

methods (i.e. questionnaires and logbooks), allowing data triangulation to evaluate the dissemination 

process of DOiT at 20 prevocational education schools in the Netherlands. As part of the process 

evaluation of the dissemination, a cluster-controlled designed study with 10 control schools, matched 

on level of education, location (rural/urban area) and school size, was conducted to evaluate the 

effectiveness of implementation of DOiT on measures of adiposity and EBRBs of adolescents. 

Adolescents were recruited via the schools, so no individual contact information was needed. At 

each school, three classes were invited to participate, i.e. all adolescents and their parents. At least two 

weeks prior to the commencement of the study, parents and adolescents received an information letter 

explaining the background, aim and procedures of the study. There were no individual inclusion or 

exclusion criteria for study participation. When adolescents moved to another school, they were not 

included in the follow-up measurement. 

The Medical Ethical Committee of the VU University Medical Center approved the study protocol in 

which we applied for a passive consent procedure for parents, adolescents and teachers. A passive 

consent procedure means that adolescents or parents who did not want to participate in the study 

could send a letter to the researcher should they choose to decline participation. Adolescents who 

declined for participation were excluded from the measurements. The study protocol adhered to the 

RATS guidelines. 

 

Dissemination plan and intervention 

Since August 2011, the DOiT programme has been available for schools in the Netherlands. This implies 

that all schools in the Netherlands can select to buy the DOiT programme. In order to reach Dutch 

prevocational schools, a project employee is posted in the DOiT support office, located at the VU 

University Medical Center. The DOiT support office stimulates the process of adoption, implementation 

and continuation of DOiT throughout the school year as well as updating the DOiT website and 

responding to feedback. The DOiT support office actively recruits schools by activities such as posting 

news items on relevant websites, or in digital mailings and being present at national conferences and 

local meetings of relevant stakeholders.  



 

73 

Additionally, the DOiT support office informs prevocational schools by sending a DOiT introductory 

package consisting of an information letter with a factsheet, brochure and exemplary teaching 

materials. All schools in the Netherlands have free access to the implementation strategy and 

accompanying materials on the DOiT website. This evaluation is, therefore, an integral part of the on-

going nationwide dissemination process of DOiT throughout the Netherlands. 

 

DOiT programme 

The programme was developed according to the Intervention Mapping protocol (9) using input from 

representatives of the target group (adolescents), implementers (teachers) and parents. DOiT is a 

school-based obesity prevention programme for 12- to 14-year olds. DOiT focuses on five EBRBs: (1) 

reducing intake of sugar-containing beverages; (2) reducing intake of high-energy snacks; (3) reducing 

screen time; (4) increasing levels of physical activity (i.e. active transport and sports participation) and 

(5) daily and healthy breakfast consumption (99).  

The programme consists of a classroom component, an environmental component and a parental 

component. The programme covers 12 fixed theory lessons, four physical education (PE) lessons, 

equally divided over two school years, and three optional additional lessons. The classroom lessons in 

the first year aim to increase awareness and knowledge of EBRBs. The lessons in the second year focus 

on the influence of the (obesogenic) environment.  

The environmental component aims to raise awareness of the school environment, finding solutions 

to reduce negative influences within the environment and setting a plan for improvement. The parental 

component focuses on stimulating social support of the parents and raising awareness of the availability 

and accessibility of healthy products and activities in the home environment. As part of the DOiT 

programme, all parents receive an information booklet in which the topics of the DOiT lessons are 

described. During the programme, adolescents receive homework assignments to complete with their 

parents. Optionally, at the end of the programme schools can organize a meeting for parents, where 

adolescents present what they learned.  

The DOiT materials include a 'schoolbook' accompanied by worksheets, a student toolkit 

(pedometer, food/exercise diary and online computer-tailored advice) and a parental information 

booklet. DOiT is supported by an extensive teacher manual with a login for extra materials provided at 

the DOiT website. Table 5.1 provides an overview of the DOiT programme. 
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Table 5.1: Overview of the DOiT programme 
 
 Classroom component Parental component 

Sc
h

o
o

l y
ea

r 
1

 

6 theory lessons: 

Aimed at raising awareness and information processing with 

regard to EBRBs 

Materials: 

- 1 textbook 

- online worksheets 

- pedometer 

- pocket sized diary 

- online computer tailored advice 

2 PE lessons: 

experiencing the acute effect of PA on the body measured by  

(1) pedometer 

(2) self-measured heart rate 

 

Classroom component 

(1) Aimed at stimulating social support of the 

parents  

(2) Aimed at raising awareness of the availability 

and accessibility of healthy products and 

activities in the home environment 

Materials: 

- information booklet 

- homework assignments 

-information on DOiT website 

- optional parental meeting 

 

 

 

 

Environmental component  

Sc
h

o
o

l y
ea

r 
2

 

6 theory lessons: 

(1) Aimed at facilitation of choice to improve behaviour 

(2) Aimed at raising awareness of the unhealthy environment, 

finding solutions and setting a plan for improvement of the 

environment 

Materials: 

- 1 textbook 

- online worksheets 

- small research 

- supportive video material 

2 PE lessons: 

(1) experiencing the acute effect of PA on the body measured 

by self-measured heart rate 

(2) learn about sport possibilities in the neighbourhood 

Aimed at raising awareness of the unhealthy 

environment, finding solutions and setting a plan 

for improvement of the environment 

Focus on: 

- physical activity facilities in and around school 

- healthy school canteen 

- (un)healthy food retail outlets around school 

Ex
tr

a 
le

ss
o

n
s 3 optional additional lessons: 

(1) Cultural differences; learn about the cultural differences in food habits and physical activity 

(2) Tasting; judging products by tasting, smelling and looking at (unfamiliair) snacks and softdrinks 

(3) Cooking: preparing a healthy menu 

 

DOiT=Dutch Obesiy Intervention in Teenagers; EBRB=Energy balance-related behaviour; PE=physical education;  

PA=physical activity 
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Table 5.2: Implementation strategy and materials for implementation of DOiT by teachers 

 

 

Implementation strategy 

Using the IM protocol, we developed the implementation strategy with the input of different 

implementation stakeholders. Teachers are the main implementers of DOiT. For that reason, teachers 

are supported by the DOiT implementation strategy. The strategy consists of seven steps to support 

adoption, implementation and continuation of DOiT within the school (see Table 5.2 for an overview). 

To facilitate the implementation process, a relatively low-profile implementation strategy with 

accompanying materials are available to teachers on the DOiT website (1). The website provides general 

background information about the DOiT project, i.e. contact information, news items, information 

video, testimonials of schools who have successfully implemented DOiT, and a map of the Netherlands 

showing schools that currently implement DOiT. Teachers can read about DOiT and try the DOiT 

 Implementation strategy Accompanying materials 

Adoption Step 1. Teacher reviews the DOiT programme DOiT factsheet, brochure and 

exemplary teaching materials 

Step 2. Teacher identifies barriers for implementation, identifies 

solutions and gains support within the school 

Example presentation for 

colleagues and school 

management 

Implementation Step 3. Teacher decides to work with DOiT and develops a tailored 

plan for implementation 

Implementation plan: a checklist  

 

Step 4. Teacher becomes familiar with the implementation of the 

programme 

Example email to inform 

colleagues about the start of DOiT  

Example time line for 

implementation 

instructional video  

Teacher manual 

Step 5. Teacher delivers the programme Example presentation for parents 

Template of press release 

Teacher manual 

Continuation Step 6. Teacher concludes and evaluates the programme Teacher manual 

Manual for parent meeting 

Step 7. Teacher defines impeding and facilitating factors for 

implementation and creates a renewed plan for implementation 

and embedding of the DOiT programme in the school 

Evaluation form  

Advice for continuation 
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exemplary teaching materials in order to ensure that the programme is compatible with their own 

context. The website has four domains targeting the different stakeholders i.e. 1) schools, 2) employees 

at supporting organizations, 3) parents and 4) adolescents. In the parental domain, parents can read the 

information booklet online. Adolescents have their own extra domain, containing a computer-tailored 

test and health related videos. All domains are accessible free of charge. Due to the ´real life´ condition 

of the study, there was no teacher training, interference or guidance by the research team. 

 

Framework for evaluation 

In order to systematically evaluate the process of implementation at the school level, eight process 

indicators were assessed: recruitment, context, reach, dosage, fidelity, satisfaction, effectiveness and 

continuation. These process indicators were derived from the Diffusion of Innovation Theory of Rogers 

(88), the model developed by Steckler and Linnan (105), the Process Evaluation Plan of Saunders et al. 

(92) and the RE-AIM model (40;47). Table 5.3 presents the process indicators and their definition 

stratified for the dissemination phases. 

As part of the process evaluation, we assessed determinants that may explain the transition of the 

teachers through the subsequent stages of innovation: adoption, implementation and continuation. 

These determinants were categorized according to the innovation framework developed by Fleuren et 

al. (42): 

(1) characteristics of the socio-political context, i.e. extent to which DOiT fitted into existing 

school health policy; 

(2) characteristics of the adopting organization, i.e. decision making process in the school and 

school size; 

(3) characteristics of the teacher, i.e. teacher knowledge, skills, self-efficacy and intention to 

implement DOiT; 

(4) characteristics of the innovation, i.e. compatibility and flexibility of DOiT; and 

(5) characteristics of the dissemination strategy, i.e. training of the user and tools that influenced 

the implementation behaviour of the user.  

The five determinant groups were operationalized into the process indicator context. The determinants 

will provide insight into factors that facilitate or impede the dissemination process of DOiT. 
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Table 5.3: Process evaluation indicators and their definition stratified for the three dissemination 

phases 

 
Process indicator Definition  

ADOPTION 

Context Factors of the physical, social, and political environment that either directly or indirectly affect the 

introduction of DOiT: 

 

a. Support within the schools (director and colleagues) 

b. School size; available budget; available hours for implementation of DOiT 

c. School environment (school canteen and sport facilities) 

d. Contamination with other programmes aiming at a healthy lifestyle at school 

e. Teacher characteristics (e.g. knowledge, attitude, perception, willingness, self-efficacy, 

expectancy) 

f. Decision making process in the school 

g. Compatibility of the DOiT programme with the regular curriculum 

Recruitment  Exposure to sources and procedures applied for the recruitment of schools and teachers: 

 

a. Ways of approaching schools by the DOiT office (used materials, message sent out) 

b. Ways of approaching schools by stakeholders (used materials, message sent out) 

c. Response of schools (reasons for agreement with participation, subgroups of recruited individuals 

or organizations, biases in response)  

d. Use of adoption materials 

e. Possible reasons for refusal or participation 

Reach (1) The extent to which the target population is reached by the recruitment strategy:  

 

a. Number of reached schools  

b. Number of reached stakeholders 

IMPLEMENTATION 

Reach (2) The extent to which the target population is reached by the implementation of DOiT: 

 

a. Number of teachers using DOiT  

b. Number of adolescents using DOiT  

c. Number of parents reached by DOiT  
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Table 5.3: Process evaluation indicators and their definition stratified for the three dissemination 

phases (continued) 

 
Process indicator Definition  

Dosage The proportion of DOiT lessons that were actually delivered or performed by the teachers and 

received by adolescents: 

 

a. Implementation strategy activities that are accomplished 

b. Amount of DOiT lessons that are delivered or taught by teachers  

c. Completeness/delivery of implementation by the teachers (frequency, duration, mode of delivery, 

timing) 

d. Reasons for not delivering/implementing DOiT (facilitators/barriers for implementation) 

Fidelity The degree of the implementation of DOIT; the extent to which the teachers have implemented 

DOiT as intended by the developers: 

 

a. Compliance to the implementation strategy of DOiT (core elements) 

b. Compliance to the teacher manual of DOiT (core elements, standardization) 

Satisfaction Subjective evaluation of DOiT and materials:  

 

a. General opinion about DOiT (by teachers, adolescents and parents) 

b. Satisfaction with the DOiT programme, materials, time spent and amount of lessons 

c. Satisfaction with implementation strategy, materials and support by DOiT office 

Effectiveness The extent to which the DOiT programme is effective:  

 

a. Behavioural and measures of adiposity change (adolescents) 

b. Availability and accessibility of healthy products and activities in the home environment (parents) 

c. Availability and accessibility of foods and physical activity facilities in and around the school 

CONTINUATION 

Maintenance The extent to which DOiT becomes routine and part of the curriculum and school policy:  

 

a. Embedding of DOiT in school health policy 

b. Embedding of DOiT in the curriculum of the school 

c. Future activities and intention to use DOiT  

d. Facilitators and barriers for future implementation 
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Data collection procedures 

Recruitment of schools 

We aimed to include 20 DOiT implementation schools in the process evaluation. This number was based 

on feasibility and also a similar study, conducted in the Netherlands, evaluating the dissemination 

process of a Dutch healthy diet programme, the Krachtvoer evaluation study (14). 

After a school ordered the DOiT materials, the school was invited to participate in the study. The 

school was then informed about the study protocol by telephone and written information. If the school 

agreed to participate, the researcher visited the school in order to explain the procedures. Participating 

schools needed to meet the following criteria: (1) willing to implement DOiT during two subsequent 

school years; (2) a signed agreement of participation in the study during that period (2011-2013); (3) 

willingness to appoint a DOiT coordinator who was the linking agent between the research team and the 

school; (4) being able to participate with at least three classes of the first two years of their 

prevocational education, and (5) willingness to provide space and time for measurements. All teachers 

involved in the implementation of DOiT were asked to participate in the process evaluation. If schools 

participated in the study, they received free materials for three classes and a short report of the 

research results upon completion.  

Regarding the process indicator effectiveness, 510 adolescents per group were needed to detect a 

relevant difference in BMI between the intervention and control groups. Therefore, ten control schools 

were needed. Taking into account the clustered design, missing data and dropout (25%), a sample size 

of 1274 adolescents was required to conduct multi-level analyses with an estimated power of 90% and 

an alpha level of significance set at 0.05 (Table 5.4). 

In order to recruit control schools, we asked all intervention schools to provide the name of 

comparable schools in that area. As a result, we aimed to include control schools, matched on level of 

education, location (rural/urban area) and school size. Control schools did not implement DOiT during 

the study period. Regular contact with the school management and teachers of control schools was 

ensured in order to promote their continued participation. Also the control schools received a short 

report of the research results upon completion. 
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Table 5.4: Number of subjects needed to detect a relevant difference between DOiT and control 

schools 

Outcome SD Difference 

Number of 

subjects* 

Number of subjects 

including 25% dropout 

BMI 1.2 0.25 kg/m
2
 510 637 

Waist circumference 3.9 2 cm 80 100 

Sum of skinfolds 14.6 5 mm 180 224 

Sugar-containing beverages 840.4 250 ml/day 238 297 

Screen time 147.5 30 min/day 508 635 

Active transport 23.3 10 min/day 115 143 

Snacks 1.4 1 portion/day 40 51 

*number of subjects required to conduct multi-level analyses with an estimated power of 90% and an alpha level of significance set at 

0.05; SD=standard deviation based on the study of Singh et al (96;97); BMI=Body Mass Index 

 

Process measures 

Process data were collected by teachers, DOiT coordinators, DOiT support office, adolescents and 

parents throughout the whole research period. 

 

Teachers 

At baseline (T0), after eight (T1) and 20 months (T2), all teachers involved in the implementation of DOiT 

were asked to complete an online questionnaire about the impeding and facilitating factors of the 

implementation of DOiT. Completing the questionnaire took approximately 30 minutes. The majority of 

the questionnaire consisted of structured questions, measured on a bipolar five-point Likert scale. A few 

open-ended questions were added. The questionnaire was based on existing questionnaires, used in the 

previous DOiT evaluation (71;98) and the Krachtvoer evaluation study (13). The questionnaire contained 

questions regarding the context, recruitment, satisfaction, maintenance, and potential relevant 

implementation-related determinants of the programme. Additionally, the questionnaire contained 

items on other on-going studies and other innovations or school health promotion programmes. After 

each lesson teachers were requested to complete an online log. Completing the log took approximately 

5 minutes per lesson. Using this log, we aimed to administer completeness of implementation by having 

teachers indicate if the lesson was taught, when it was taught and how the lesson was prepared and 
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implemented. Teachers could tick off what activities were executed in preparation of the lesson on a list 

of proposed activities according to the teacher manual and how much time they spent on these 

activities. Teachers ticked off what materials were used during the lesson, what lesson activities were 

implemented and if the implementation complied with the prescription in the teacher manual. Finally, 

teachers reported how much time they spent in the classroom and rated their satisfaction with the 

lesson on a ten point rating scale. Additionally to the questionnaires and logbooks, we aimed to visit 

each school at least once during the research period for a structured observation of a DOiT lesson. 

 

DOiT coordinator at the schools 

At the end of each school year (T1 and T2), i.e. in total twice during the research period, a sub-group of 

teachers and the coordinator were invited for an in-depth interview to gain more insight into the 

implementation of the DOiT programme, its content, recruitment, fidelity and satisfaction with the 

dissemination strategy, and overall satisfaction with DOiT. Furthermore, facilitators and barriers for 

implementation, intentions and opportunities for future implementation of DOiT were discussed. 

 

DOiT support office  

During the recruitment period and the implementation period, the DOiT office employee was requested 

to complete a log regarding all meetings, recruitment activities and communication with teachers and 

schools. 

 

Non-adopting schools 

After the recruitment phase, teachers that had not ordered the DOiT programme were invited to 

complete a web-based questionnaire in order to gain insight into reasons for not implementing DOiT. 

The questionnaire contained questions regarding context and recruitment. Participants were invited by 

email to complete the questionnaire. Completing the questions took approximately 10 minutes. 

 

Adolescents 

Questionnaire 

Before the start of DOiT (T0) and after 20 months (T2), adolescents were asked to complete the DOiT 

questionnaire in a classroom. The DOiT questionnaire
 
addressed the following EBRBs: consumption of 
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sugar-containing beverages; consumption of high sugar/high fat snacks; physical activity (sports and 

active transport); screen time (TV viewing and computer use) and breakfast behaviour. The 

questionnaire showed good test-retest reliability and moderate to good construct validity for the 

majority of items (58). Since the item on physical activity (‘hours of after school time physical activity at 

school’) showed a moderate test-retest reliability, we used the questions of the QAPACE questionnaire 

to assess physical activity (8). Before the assessment, a researcher explained the procedures following a 

standardized protocol. Adolescents needed approximately one school lesson (i.e. 45 minutes) to 

complete the questionnaire. After completing the measurements, adolescents received a small 

incentive. At T2, we asked adolescents to complete 10 additional questions on their satisfaction with the 

programme, their opinion about the content of the DOiT lessons and the layout of the DOiT materials. 

The questionnaire consisted of structured questions, measured on a ten point rating scale. 

 

Adiposity measures 

Before the start of DOiT (T0) and after 20 months (T2), we measured body weight and height, skinfold 

thickness, waist and hip circumference. During PE lessons, adiposity measures were completed in the 

change-rooms. A separation structure was used to guarantee privacy during the measurements. The 

procedures of the measurements were explained to the adolescents prior to any measurements being 

taken. Body weight was measured and recorded within 0.1 kg with a calibrated electronic flat scale 

(Seca 861), levelled after each placement. Body height was measured and recorded with an accuracy of 

1 mm using a portable stadiometer. Skinfold thickness (i.e. triceps, biceps, suprailiac, subscapular) was 

measured on the left side of the body to the nearest 0.2 mm (Harpenden Skinfold Caliper) (37). Two 

measurements were conducted. If the difference was more than 1 mm, a third measurement was taken. 

The skinfold thickness was taken as the average of the two nearest measurements. Both, waist and hip 

circumferences were measured with a Seca 201 measure (Seca, Hamburg, Germany) to accuracy of 0.1 

cm. 

All adolescent measurements (i.e. adiposity and questionnaire) were performed according to a 

standardized protocol by a trained research team during a 10-week period to minimise seasonal 

influences. The research team was not blinded to group assignment. 
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Parents 

Before the start of DOiT (T0) and after 20 months (T2), parents were invited to complete an online 

questionnaire. Parents were reached via the school. Schools were asked to email the web link directly to 

parents. The questionnaire was based on the ENERGY parent questionnaire (100) and contained items 

on the physical home environmental, i.e. availability and accessibility of sugar-containing beverages and 

high sugar/high fat snacks, options for physical activity (sports and active transport), rules for screen 

time (TV viewing and computer use), availability and accessibility of breakfast products and availability 

of pocket money for food and drinks. The questionnaire mainly consisted of structured questions, 

measured on a bipolar five-point Likert scale. At T2, 10 online questions were asked about their 

satisfaction with DOiT (i.e. parental information booklet, homework assignments and parent meeting). 

Completing the questions took approximately 5 minutes. 

 

School environment 

Partly based on the audit instruments used in the ENERGY study (117) and the ENDORSE study (110), a 

DOiT audit instrument was developed to assess the availability and accessibility of foods and physical 

activity facilities in and around the school. Before the start of DOiT (T0) and after 20 months (T2), two 

researchers independently completed the audit instrument at each school. The audit instrument 

consisted of five parts: (1) food/drink available in the canteen; (2) food/drink available in vending 

machines; (3) physical activity facilities; (4) bicycle parking; and (5) available food retail outlets around 

school. For the majority of the items, the audit instrument had a ‘tick box’ answering format. The 

instrument assesses characteristics of the school environment in an objective manner. When subjective 

characteristics such as ‘state of baseball field’, or ‘space in the bicycle parking’ were present, 

photographs were taken. The DOiT audit instrument was pretested for its reliability at two schools. 

 

Analyses  

Our first aim is to evaluate the nationwide dissemination process of DOiT throughout the Netherlands. 

All qualitative data systematically collected or observed during the study will be considered as data 

(16;122). This means that not only information from in-depth interviews with teachers, but also all data 

reported during phone calls or observed during school visits will be included in the analysis. Regarding 

the interviews, a literal transcript of the audiotape of each interview will be written. All transcripts and 
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other data will be marked with codes (open coding). The codes will be grouped into similar concepts in 

order to make them more workable, i.e. selective coding. Using tables and matrices, we aim to identify 

and compare facilitators and barriers around the key
 
process indicators and implementation-related 

determinants. All quantitative data obtained from the logbooks and the teacher questionnaires 

collected during the study will be analysed in SPSS 20.0 (SPSS Inc. Chicago, Illinois, USA). 

Our second study aim is to examine the relationship between degree of implementation and 

changes in adolescents’ EBRBs and adiposity measures. The change in adolescents’ EBRBs and adiposity 

measures will be analysed using multi-level linear regression analysis. We define three levels in our 

multi-level analyses: 1) adolescent, 2) class, and 3) school. Analyses will be adjusted for baseline values, 

age, gender, ethnicity, and educational level. These variables will be checked as potential effect 

modifiers. Multi-level statistical analyses will be performed using MLwiN 2.22. 

The process data, including information on level of dosage, level of fidelity and level of satisfaction, 

will be combined into an ‘school implementation score’. Using linear regression analysis, we will 

examine the association between degree of implementation (implementation score) and programme 

effect on EBRBs, as well as on adiposity measures. For all analyses a two-tailed significance level of <0.05 

will be considered statistically significant.  

In addition, we will explore the behavioural mediators of the intervention effect on BMI, waist 

circumference and sum of skinfolds using the product-of-coefficient method of MacKinnon (72). We will 

specifically look at the mediating effects of consumption of sugar-containing beverages; consumption of 

high-energy sweets and snacks; sport participation; active transport to school; screen time and 

breakfast consumption. 

 

DISCUSSION 

This study investigates the barriers and facilitators of the dissemination process of DOiT throughout the 

Netherlands. The growing interest in translation of research into practice has created a need for 

evaluation of intervention implementation under real-life conditions (39). Consequently, the main 

strength of this study is that we systematically monitored and evaluated the nationwide adoption, 

implementation and maintenance among implementers (i.e. teachers) at schools implementing DOiT 

(80). The data of the process evaluation will provide insight into facilitators and barriers for successful 
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dissemination of DOiT and therefore contribute to the translation of research into daily practice of 

health promotion programmes in the school-setting.  

Another strength of the study is that we monitored the effectiveness of the DOiT implementation in 

a longitudinal design, allowing analyses of effects on adolescents’ EBRBs and adiposity measures, rather 

than cross-sectional associations only. If the data allows, both process and effect measures will help to 

explain the effectiveness of the programme.  

The study also has potential limitations. We chose to evaluate the implementation process under 

real-life conditions, thus the research team could not be blinded to group assignment and the schools 

could not be randomized. Since we evaluated the nationwide dissemination process, it is possible that 

adoption bias could have emerged. Rogers (88) states in the Diffusion of Innovation Theory, the rate of 

adoption is defined as the relative speed in which members of a social system adopt an innovation. It 

appears that early adopters are more willing to work with new innovations compared to the majority of 

the potential adopters. The decision to work with an innovation, such as DOiT, not only depends on its 

intrinsic value, such as demonstrated effectiveness, but also on perceived characteristics of the 

intervention, such as relative advantage. Since DOiT is an innovative programme, teachers who adopt 

and implement DOiT may not be representative of all teachers of prevocational education in the 

Netherlands. This information needs to be taken into account when interpreting our results and 

optimizing the implementation strategy of DOiT. 

Although adiposity measures (e.g. body height and weight, skinfold thickness, hip and waist 

circumference) from all participating adolescents were obtained objectively, adolescents’ EBRBs and 

parental measures as well as teacher questionnaires and logbooks were self-reported and thus liable to 

social desirability and recall bias. We have selected the best available instruments with proven 

acceptable reliability and validity in our target group. If not available, we developed and pretested new 

or adjusted instruments. 

  



 

86 

We believe that the study with its focus on the dissemination process of DOiT is an unique 

opportunity to gain insight into the facilitating factors and barriers for implementation, overweight 

prevalence, associated EBRBs, and the home and school environment in the Netherlands. If the DOiT 

implementation strategy proves to be successful, we can use the study results to adapt this strategy. 

This strategy could also serve as an example for other programmes, both national and international, 

providing prevocational schools with an effective implementation strategy for the implementation of 

health promotion programmes.  
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ABSTRACT 

 

Background: The school-based Dutch Obesity Intervention in Teenagers (DOiT) programme is an evidence-

based obesity prevention programme tailored to adolescents attending the first two years of prevocational 

education in the Netherlands. The initial programme showed promising results during an effectiveness trial. 

The programme was then adapted and prepared for nationwide dissemination. To gain more insight into the 

process of translating evidence-based approaches into ‘real world’ (i.e. ‘natural’) conditions, our research aims 

were to evaluate the impact of the adapted DOiT programme on adolescents’ adiposity and energy balance-

related behaviours during natural dissemination and to explore the mediating and moderating factors 

underlying the DOiT intervention effects. 

Methods: We conducted a cluster-controlled implementation trial with 20 voluntary intervention schools 

(n=1002 adolescents), who adopted the programme, and 9 comparable control schools (n=484 adolescents). 

We measured adolescents’ body height and weight, skinfold thicknesses (i.e. triceps, biceps, suprailiac and 

subscapular), and waist circumference. We assessed adolescents’ dietary and physical activity behaviours by 

means of self-report. Data were collected at baseline and at 20-month follow-up. We used multivariable multi-

level linear or logistic regression analyses to evaluate the intervention effects and to test the hypothesized 

behavioural mediating factors. We checked for potential effect modification by gender, ethnicity and 

education level.  

Results: We found no significant intervention effects on any of the measures of adiposity (BMI, waist 

circumference or skinfolds) or behavioural outcomes. Furthermore, we found no mediating effects by any of 

the hypothesized behavioural mediators. Stratified analyses for gender showed that the intervention was 

effective in reducing sugar-containing beverage consumption in girls (B=-188.2 ml/day;  

95%CI=-344.0; -32.3). In boys, we found a significant positive intervention effect on breakfast frequency 

(B=0.29 days/week; 95%CI=0.01; 0.58). Stratified analyses for education level showed an adverse intervention 

effect (B=0.09; 95%CI=0.02; 0.16) on BMI z-scores for adolescents attending the vocational education track. 

Conclusions: Although not successful in changing adolescents’ adiposity, the adapted DOiT programme had 

some beneficial effects on specific obesity-related behaviours in subgroups. This study underlines the difficulty 

of translating intervention effectiveness in controlled settings to real world contexts. Adaptations to the 

implementation strategy are needed in order to promote implementation as intended by the teachers. 
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BACKGROUND 

In many countries, interventions are needed for curbing the prevalence of overweight and obesity in 

youth (34;60;106;121). Overweight and obesity occur due to a prolonged positive energy balance, i.e. 

when energy intake exceeds energy expenditure (54). Because childhood overweight and obesity are 

associated with many health risks during childhood and adulthood, and since they track into adulthood 

(70;86;101), prevention of overweight in youth is a major public health priority. 

Schools are regarded as a convenient and practical setting for implementing interventions as they 

allow access to almost all children and adolescents regardless of ethnic and socioeconomic background 

(61). Evidence-based multi-component school-based interventions that target multiple obesity-related 

behaviours, and that combine educational and environmental approaches seem to be most promising 

(61;109). However, only a small number of such interventions have been delivered and evaluated during 

natural dissemination; that is when interventions are disseminated without strong support from a 

research team and, therefore, follow the natural course of adoption, implementation and maintenance 

(36;81). Insight into effectiveness, the working mechanisms and subgroup effectiveness of interventions 

when they are introduced under less controlled and directed conditions is crucial in order to more 

effectively translate evidence-based interventions into practice (91). 

The evidence-based Dutch Obesity Intervention in Teenagers (DOiT) programme is an example of a 

multi-component intervention that has been disseminated in a natural way. DOiT is an ongoing school-

based obesity prevention programme for adolescents attending the first two years of prevocational 

education (99;115). Prevocational education is secondary education for adolescents aged 12-16 with 

four tracks: theoretical programme, combined programme, middle-management vocational 

programme, basic vocational programme (7). The DOiT programme targets both sides of the energy-

balance equation (energy intake and energy expenditure) in order to prevent overweight and obesity in 

youth (99). Based on self-regulation theory (126), adolescents’ energy balance-related behaviours 

(EBRBs) are targeted in order to maintain or achieve a healthy weight. 

In a randomized controlled trial with follow-up measurements at 8, 12 and 20 months conducted in 

2003-2005, the initial DOiT programme showed promising results on some measures of adiposity 

(reduced skinfold thickness in boys and girls, and reduced waist circumference (WC) in boys) and EBRBs 

(a reduction in sugar-containing beverage (SCB) consumption in both boys and girls, and a reduction in 
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screen time in boys) (96;97). Mediation analyses showed that SCB consumption mediated the 

intervention effects on BMI (124). 

In 2009-2010, the initial DOiT programme was adapted and prepared for nationwide dissemination 

(114). As the initial DOiT programme was shown to be effective (96;97), all of its content, core elements 

and practical strategies, e.g. goal setting, modelling and feedback, were retained in the adapted version 

(99). The effectiveness of the adapted DOiT programme during natural dissemination has not been 

investigated yet. Consequently, our research aims were: 1) to evaluate the intervention effects of the 

adapted DOiT programme on adolescents’ adiposity and EBRBs during natural dissemination; 2) to test 

the EBRB mediating factors underlying the DOiT intervention effects on adolescents’ adiposity; and 3) to 

explore whether gender, ethnicity and adolescents’ education level moderated the mediated effects of 

the intervention. 

 

METHODS 

This evaluation is an integral part of the ongoing natural dissemination process of the evidence-based 

DOiT programme throughout the Netherlands. The current study included data from a 20-month 

cluster-controlled trial. Details of the aims, design and methods have been published elsewhere (115). 

Data collection involved adolescents’ measures of adiposity and questionnaires completed during class-

time. The Medical Ethical Committee of the VU University Medical Center approved the study protocol 

in which we applied a passive consent procedure for adolescents. 

 

Procedures and participants 

Since August 2011, the DOiT programme has been made available to all schools in the Netherlands as a 

voluntary add-on to the mandatory curriculum. In order to recruit Dutch prevocational schools, a DOiT 

support office was installed. The DOiT support office employee actively recruited schools by activities 

such as posting news items on relevant websites, or in digital mailings and by being present at local 

meetings of relevant stakeholders. Additionally, the DOiT support office employee informed 

prevocational schools by sending a DOiT introductory package (114). After a school had purchased the 

DOiT materials (i.e. 7 euro per adolescent for the two-year programme), the school was invited to 

participate in the present study, until a sample of 20 volunteering schools was reached. Because of the 

nature of the programme roll-out, the number of schools that were approached is unknown. 
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In order to recruit control schools, we asked all intervention schools to provide the name of 

comparable schools in their area not involved in the programme. A total of nine control schools were 

recruited. At the intervention and control schools, we invited all adolescents in three classes nominated 

by the school to participate in the evaluation study; no exclusion criteria were set for participants. 

Sample size calculations were based on anticipated changes in BMI; 510 adolescents per group were 

needed to detect a relevant difference in BMI (0.25 kg/m
2
) between the intervention and control 

groups. We increased the sample size (+25%) to account for clustering effects derived from a cluster-

controlled design and for dropouts. The number of intervention schools was greater than control 

schools to increase the power of the accompanying process evaluation study (115). 

 

Intervention 

DOiT is a school-based obesity prevention programme for 12- to 14-year olds, developed according to 

the Intervention Mapping protocol (9;99). Based on the conducted process evaluation in 2003-2005 and 

additional interviews with teachers, adolescents and parents in 2009, we made adaptions to the initial 

DOiT programme. Adaptations to the programme among others were an extension of the programme 

from one to two school years, adding daily breakfast consumption as additional potential target 

behaviour, and adding a parental component to the programme. Further, we developed a 5-minute 

instruction video to guide teachers through the programme and materials. Two different versions of the 

DOiT programme were developed; tailored to the two higher (theoretical) and two lower (vocational) 

subtracks of the prevocational education system in the Netherlands (114). 

The aim of the DOiT programme was to increase awareness and to induce behavioural changes 

concerning EBRBs in order to prevent overweight and obesity in adolescents. The DOiT programme 

focused on five EBRBs: (1) reducing intake of SCB; (2) reducing intake of high-energy snacks/sweets; (3) 

reducing screen time; (4) increasing levels of physical activity (i.e. active transport to school and sports 

participation) and (5) consuming a daily breakfast (99).  

The adapted DOiT programme consisted of 12 fixed theory lessons and four physical education 

lessons (i.e. 16 lessons equally divided over two school years) and three optional lessons. The lessons in 

the first year aimed at increasing awareness and knowledge of EBRBs. The lessons in the second year 

focused on increasing awareness and acting upon the influence of the (obesogenic) environment. The 

parental component focused on increasing social support of the parents and on raising awareness of the 
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availability and accessibility of healthy products and activities in the home environment. We developed 

materials and a few programme activities to improve parental engagement: an information booklet, 

homework assignments that adolescents needed to conduct with their parents, information for parents 

on the DOiT website and an optional parents’ meeting.  

The DOiT class room materials included a 'schoolbook' accompanied by worksheets and a student 

toolkit (pedometer, food/exercise diary and an online computer-tailored advice).  

To facilitate the implementation process, we provided a 7-step implementation strategy with 

accompanying materials to teachers on the DOiT website. Furthermore, DOiT was supported by an 

extensive teacher manual with a login for extra materials provided at the DOiT website. The 

development and content of the DOiT programme have been described in more detail elsewhere 

(99;114). Control schools were asked to maintain their regular curriculum. 

 

Measures 

Baseline data collection took place between September and November 2011 (T0) and follow-up 

measurements were performed between April and June 2013 (T1). We examined measures of adiposity 

according to a standardized protocol; the examination consisted of measurements of body weight and 

height, WC, and skinfold thicknesses. Hypothesized mediators of intervention effects (dietary and 

physical activity behaviours) were assessed by questionnaire. Before the survey administration, a 

researcher explained the procedures. Adolescents needed approximately one school lesson (i.e. 45 

minutes) to complete the questionnaire. To minimise seasonal influences, data were collected from 

intervention and control schools concurrently and all measurements were performed within a 10-week 

period. For practical reasons, the research team was not blinded to the group assignment.  

 

Demographic data 

Gender, date of birth, ethnicity and level of prevocational education were assessed by adolescent self-

report. Ethnicity was categorized into Western or Non-Western based on the country of birth of the 

parents, according to the Dutch Central Bureau for Statistics method. If at least one of the parents was 

born outside Europe (excluding Turkey), North-America, Oceania, Indonesia or Japan, ethnicity was 

categorized as Non-Western (6). We dichotomized adolescents’ education level into the vocational (i.e. 

middle-management and basic vocational programme) and the theoretical (i.e. theoretical and 
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combined programme) track, according to the four subtracks of prevocational education in the 

Netherlands (7).  

 

Adiposity measurements 

We measured body weight and height, skinfold thickness (i.e. triceps, biceps, suprailiac, and 

subscapular) and WC. Before the assessment, a researcher explained the procedures. Adolescents were 

measured wearing underwear only. If adolescents did wear outer clothes (n=63 (T0) and  

n=124 (T1)), we adjusted body weight for clothing according to standardized clothing mass values (i.e. 

jeans/pants=+0.75 kg; shorts=+0.30 kg; sweater=+0.30 kg; t-shirt=+0.20 kg). Body weight was measured 

and recorded with a calibrated electronic flat scale (Seca 861, Hamburg, Germany), levelled after each 

placement, with an accuracy of 0.1 kg. Body height was measured with an accuracy of 1 mm with a 

portable stadiometer (Leicester Height Measure). We calculated BMI as weight in kilograms divided by 

the square of height in meters (kg/m
2
). We used the BMI cut-off values for weight status (underweight, 

normal weight, overweight, and obesity) based on the International Obesity Task Force criteria (IOTF) 

(26). BMI was also converted into sex- and age-specific BMI z-scores (32). 

Skinfold thickness was measured to the nearest 0.2 mm using a Harpenden Skinfold Caliper (37). All 

measurements were done on the left side of the adolescent. Measurements were taken twice and 

repeated if the first two measurements differed by more than 1.0 mm. Each skinfold thickness was 

calculated as the average of the two nearest measurements. Next, the sum of four skinfolds was 

calculated. We measured WC with a Seca 201 measure (Seca, Hamburg, Germany) with an accuracy of 

0.1 cm. Before each measurement period, we determined the intrarater and interrater reliability of the 

skinfold thickness and WC measurements. Values for intrarater reliability varied from 0.90 to 0.99 

(skinfold thickness) and 0.97 to 0.99 (WC). Values for interrater reliability varied from 0.85 to 0.99 

(skinfold thickness) and 0.96 to 0.99 (WC). 

 

EBRBs questionnaire 

Six behavioural mediators were assessed in the DOiT questionnaire: consumption of SCB, consumption 

of high-energy snacks/sweets, sport participation, active transport to school, screen time (TV viewing 

and computer use) and breakfast consumption. Details on the questionnaire can be found elsewhere 

(58). The questionnaire showed good test-retest reliability and moderate to good construct validity for 
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the majority of items. Since the items on physical activity (‘sports participation after school time’) of the 

original DOiT questionnaire showed only moderate test-retest reliability, we used the questions of the 

QAPACE questionnaire to assess sport participation in the present study (8). Adolescents indicated 

which sport they usually participated in during after-school hours (both in a club setting and during 

leisure-time), how many times per week they participated, and how many hours they dedicated to the 

sport each time. Frequency and quantity of the reported behaviours were multiplied to obtain estimates 

of mean daily behaviour. 

 

Statistical analyses 

Descriptive statistics (mean, standard deviations and proportions) were computed to present the 

baseline characteristics of the participants. Due to the skewed distributions of data, we also calculated 

the median and interquartile range (IQR) for the baseline values. The analytical sample included 

adolescents with data from the questionnaire and at least one complete measure of adiposity, that was 

assessed at both time points (n=1486). We thus conducted a complete cases analysis. An intention to 

treat analysis would require imputing missing values at post-test using baseline data (i.e. assuming no 

change between baseline and follow-up). Such imputation for missing data for adolescents who are still 

growing –and for whom changes are thus to be expected with or without an intervention- would not 

lead to valid estimates of missing values and may thus bias the results of the present study (56).  

Multi-level linear and logistic regression analyses were conducted to test for differences between 

the intervention and control group in demographics and measures of adiposity. We used Mann-Whitney 

tests to test for differences in EBRBs at baseline, due to the skewed distributions of data. Differences 

between those who were included for analyses and those who were not included due to dropping out 

from the study or incomplete data were tested using similar analyses. Self-reported values for SCB 

consumption (n=123 at T0; n=186 at T1), screen time (n=80 at T0; n=46 at T1) and sports participation 

(n=52 at T0; n=110 at T1) exceeding the 95
th

 percentile of the respective sample distributions were 

treated as extreme outliers and replaced by the values representing the 95
th

 percentile of the 

distribution. 
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Intervention effects on measures of adiposity and EBRBs 

We performed a series of multi-level linear and multi-level logistic regression analyses to estimate the 

intervention effect on adolescents’ adiposity and EBRBs. We defined three levels in our multi-level 

analyses: 1) adolescent; 2) class; and 3) school. This analysis technique enables regression coefficients to 

be adjusted for clustering of observations within one school and class. Analyses were adjusted for 

baseline values, gender, age, ethnicity and education level. For all analyses a two-tailed significance 

level of 0.05 was used. Multi-level regression models were performed using MLwiN 2.22.  

 

EBRBs as mediators of intervention effects on adiposity 

The working mechanism of DOiT was assessed by the product-of-coefficient method (72). Associations 

between each of the potential mediators (i.e. EBRBs) (a-path) and each of the measures of adiposity (b-

path) were examined, adjusted for intervention condition (c’-path). The mediated effect of each 

mediator was computed using the product-of-coefficients method by multiplying coefficients for the a- 

and b-paths (a*b). The statistical significance of the mediated effect was estimated by dividing the 

product-of-coefficient by its standard error using Sobel’s standard error (SE) formula (√a
2
*SEb

2
+b

2
*SEa

2
) 

(103). The percentage of the intervention effect mediated by a specific mediator was computed by 

dividing the product of the coefficients for the a-and b-path by the total intervention effect ((a*b)/c-

path). Since mediating effects can still exist without a significant intervention effect on the outcome 

(25), mediation analyses were also conducted in absence of a significant main effect. Further, we built a 

multiple mediator model, including all mediators into the same model.  

 

Moderating effects of gender, ethnicity and education level 

We checked potential effect modification by gender, ethnicity and adolescents’ education level by 

including group X gender, group X ethnicity, and group X education level interaction terms in the 

regression analyses, respectively. Stratified analyses were conducted when appropriate. 
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Figure 6.1: Flow diagram of recruitment, and participation of adolescents in the DOiT implementation 

study 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Intervention (n=20) 
n=1459 adolescents 

20 MONTH FOLLOW-UP 
Questionnaire: 1076 (74%) 

Adiposity: 1064 (73%) 

BASELINE 
Questionnaire: 1383 (95%) 

Adiposity: 1348 (92%) 

All Dutch prevocational schools 
n=646 schools 

Control (n=9) 
n=738 adolescents 

20 MONTH FOLLOW-UP 
Questionnaire: 520 (70%) 

Adiposity: 511 (69%) 

BASELINE 
Questionnaire: 705 (96%) 

Adiposity: 680 (92%) 
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RESULTS 

At baseline, 2088 adolescents completed the questionnaire, of whom 2028 also completed measures of 

adiposity. At 20-month follow-up, 1596 completed the questionnaire and 1575 also completed 

measures of adiposity (see Figure 6.1). In total, 1486 adolescents (n=484 in the control group; n=1002 in 

the intervention group) were included in the analyses (questionnaire data and at least one measure of 

adiposity provided at both time points).  

Reasons for drop-out included: (1) absence from school during the lesson when the measurement 

was taken; (2) moved to a different school or class; or (3) refused to participate at follow-up. Due to 

student turnover at follow-up, we could not trace the exact number of drop-outs or their reason for 

dropping out. Further, one school (n=61 adolescents) declined to participate at follow-up, due to lack of 

support from the management to continue participation in the study. Compared to participants who 

had dropped out, adolescents who had completed measurements on both occasions were significantly 

younger (12.9 vs. 13.2 years), had significantly lower BMI values (19.5 vs. 20.1 kg/m
2
) and smaller WC 

(70.9 vs. 72.0 cm), and had reported significantly more active transport per day (mean 37.7 vs. 34.7 

min/day). There was no significant difference between the number of drop-outs between the 

intervention and control groups.  

In the intervention group, age (12.8 vs. 13.0 years) and the proportion of Western adolescents were 

significantly lower (70% vs. 82%), and the portion of adolescents attending the vocational subtrack was 

significantly higher (51% vs. 44%) compared to the control group at baseline.  

In Table 6.1, the baseline and follow-up values for measures of adiposity and EBRBs are presented. 

Boys in the intervention group reported significantly fewer minutes of active transport compared to 

boys in the control group. Girls in the intervention group reported significantly lower consumption of 

SCB compared to girls in the control group. No significant differences for the other variables between 

the intervention and control group were found. 
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Table 6.1: Baseline and 20-month follow-up measures of adiposity and EBRBs in the intervention and 

control group 

 

Baseline 

Weight status (IOTF)b Intervention Control 

Underweight (%)   

   Boys 7.6 8.9 

   Girls 5.9 10.3 

Normal weight (%) 71.8 68.3 

   Boys 71.9 67.4 

   Girls 71.8 69.1 

Overweight (%) 18.1 18.4 

   Boys 17.1 18.6 

   Girls 19.1 18.1 

Obese (%) 3.3 3.8 

   Boys 3.4 5.1 

   Girls 3.2 2.5 

 

Measures of adiposity n mean (SD) median IQR n mean (SD) median IQR 

BMI (kg/m2) 998 19.5 (3.4) 18.7 4.3 479 19.6 (3.3) 19.1 4.3 

   Boys 474 19.1 (3.5) 18.1 4.1 236 19.6 (3.4) 19.0 4.3 

   Girls 524 19.8 (3.4) 19.2 4.0 243 19.5 (3.2) 19.1 4.4 

BMI z-score WHOa 998 0.2 (1.2) 0.1 1.6 479 0.2 (1.2) 0.3 1.6 

   Boys 474 0.1 (1.2) 0.0 1.7 236 0.3 (1.2) 0.4 1.8 

   Girls 524 0.2 (1.1) 0.2 1.5 243 0.1 (1.1) 0.0 1.5 

WC (cm) 1001 70.7 (9.5) 68.5 10.7 482 71.3 (9.7) 69.4 11.3 

   Boys 477 71.2 (10.2) 68.2 12.0 236 72.7 (10.3) 70.5 12.3 

   Girls 524 70.2 (8.7) 68.9 10.3 246 70.0 (8.9) 68.1 10.0 

Sum skinfolds (mm) 1000 46.4 (23.9) 39.0 27.4 484 46.4 (25.6) 39.2 27.0 

   Boys 475 43.1 (25.3) 33.4 27.9 237 43.4 (25.8) 33.9 27.2 

   Girls 525 49.3 (22.2) 44.1 25.1 247 49.3 (25.2) 43.0 26.3 

IQR=interquartile range | BMI=body mass index | WC=waist circumference | SCB=sugar-containing beverage | bold=significant 
difference between intervention and control (p<0.05) | a Sex- and age-specific BMI z-scores according to WHO 2007 criteria (32) |        
b Weight categories based on the IOTF 2012 criteria (26)  
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Table 6.1: Baseline and 20-month follow-up measures of adiposity and EBRBs in the intervention and 

control group (continued) 

 

Baseline 

 Intervention Control 

Measures of EBRBs n mean (SD) median IQR n mean (SD) median IQR 

SCB consumption 

(ml/day) 911 1219.0 (865.1) 1011.4 1145.7 453 1304.6 (872.9) 1085.7 1164.3 

Boys 428 1456.4 (1236.4) 1164.6 1255.0 220 1501.7 (1152.2) 1232.9 1326.4 

Girls 483 1105.5 (823.1) 912.9 971.4 233 1291.5 (1121.1) 942.9 935.7 

High energy 

snacks/sweets 

(portion/day) 915 2.1 (2.0) 1.4 2.0 453 2.2 (2.1) 1.5 2.2 

Boys 434 2.2 (2.2) 1.5 2.3 221 2.3 (2.3) 1.4 2.4 

Girls 481 1.9 (1.9) 1.3 1.6 232 2.2 (1.8) 1.6 2.2 

Breakfast 

consumption 

(days/week) 991 5.8 (1.9) 7.0 2.0 480 5.7 (2.0) 7.0 2.0 

Boys 471 5.7 (1.8) 7.0 2.0 236 5.7 (1.9) 7.0 2.0 

Girls 520 5.8 (1.9) 7.0 2.0 244 5.7 (2.0) 7.0 2.0 

Screen time 

behaviour (min/day) 940 250.8 (129.5) 231.4 180.0 467 259.9 (133.3) 248.6 205.7 

Boys 453 271.6 (143.7) 257.1 184.3 227 278.0 (149.1) 274.3 201.4 

Girls 487 239.3 (134.6) 214.3 180.0 240 251.0 (136.1) 214.3 197.1 

Active transport to 

school (min/day) 985 36.4 (29.6) 31.0 40.0 480 40.3 (29.4) 31.0 40.0 

Boys 467 38.2 (31.5) 31.0 40.0 235 45.9 (32.7) 31.0 55.0 

Girls 518 34.8 (27.6) 31.0 40.0 245 35.0 (24.8) 31.0 40.0 

Sports participation 

(min/day) 967 49.0 (45.9) 38.6 55.7 468 48.7 (46.5) 38.6 54.6 

Boys 461 61.9 (55.5) 51.4 64.3 229 57.0 (57.8) 38.6 62.1 

Girls 506 41.1 (47.9) 30.0 42.9 239 45.5 (50.7) 30.0 51.4 

IQR=interquartile range | BMI=body mass index | WC=waist circumference | SCB=sugar-containing beverage | bold=significant 
difference between intervention and control (p<0.05) | a Sex- and age-specific BMI z-scores according to WHO 2007 criteria (32) |        
b Weight categories based on the IOTF 2012 criteria (26) 
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Table 6.1: Baseline and 20-month follow-up measures of adiposity and EBRBs in the intervention and 

control group (continued) 

 

20 month follow up 

Weight status (IOTF)b Intervention Control 

Underweight (%)   

   Boys 7.4 9.7 

   Girls 6.5 9.1 

Normal weight (%) 73.9 71.7 

   Boys 72.8 67.8 

   Girls 74.9 75.5 

Overweight (%) 15.4 16.6 

   Boys 15.8 19.1 

   Girls 15.0 14.1 

Obese (%) 3.8 2.3 

   Boys 4.0 3.4 

   Girls 3.6 1.2 

 

Measures of adiposity n mean (SD) median IQR n mean (SD) median IQR 

BMI (kg/m2) 996 20.5 (3.5) 20.0 4.2 477 20.4 (3.3) 20.0 4.3 

   Boys 475 20.1 (3.6) 19.5 4.0 236 20.4 (3.4) 19.9 4.5 

   Girls 521 20.9 (3.5) 20.4 4.0 241 20.4 (3.1) 20.1 4.0 

BMI z-score WHOa 998 0.2 (1.2) 0.1 1.6 479 0.2 (1.2) 0.3 1.6 

   Boys 474 0.1 (1.2) 0.0 1.7 236 0.3 (1.2) 0.4 1.8 

   Girls 524 0.2 (1.1) 0.2 1.5 243 0.1 (1.1) 0.0 1.5 

WC (cm) 999 73.1 (9.4) 71.0 10.2 482 73.0 (9.3) 71.5 10.9 

   Boys 476 74.1 (10.0) 71.8 11.9 237 74.9 (10.2) 73.0 11.8 

   Girls 523 72.2 (8.7) 70.5 9.7 245 71.1 (7.9) 70.0 10.2 

Sum skinfolds (mm) 998 51.2 (27.7) 44.4 31.0 478 50.1 (26.4) 43.3 30.9 

   Boys 477 42.5 (26.5) 32.4 23.1 237 43.6 (28.0) 33.9 25.3 

   Girls 521 59.2 (26.4) 52.9 27.7 241 56.5 (23.1) 52.1 27.7 

IQR=interquartile range | BMI=body mass index | WC=waist circumference | SCB=sugar-containing beverage | bold=significant 
difference between intervention and control (p<0.05) | a Sex- and age-specific BMI z-scores according to WHO 2007 criteria (32) |        
b Weight categories based on the IOTF 2012 criteria (26) 

 



 

101 

Table 6.1: Baseline and 20-month follow-up measures of adiposity and EBRBs in the intervention and 

control group (continued) 

 

20 month follow up 

 Intervention Control 

Measures of EBRBs n mean (SD) median IQR n mean (SD) median IQR 

SCB consumption 

(ml/day) 866 1126.3 (877.0) 900.0 1074.3 435 1195.7 (865.8) 942.9 1121.4 

Boys 407 1464.2 (1339.9) 1087.1 1192.9 208 1338.0 (1112.4) 1087.9 1109.1 

Girls 459 974.7 (903.4) 742.9 978.6 227 1259.1 (1299.0) 857.1 1114.3 

High energy 

snacks/sweets 

(portion/day) 902 1.9 (2.1) 1.3 1.9 459 1.8 (1.7) 1.2 1.9 

Boys 419 2.0 (2.0) 1.4 2.1 221 1.9 (1.8) 1.3 1.9 

Girls 483 1.8 (2.1) 1.2 1.6 238 1.7 (1.7) 1.2 1.9 

Breakfast 

consumption 

(days/week) 994 5.8 (1.9) 7.0 2.0 484 5.7 (2.1) 7.0 2.0 

Boys 471 6.0 (1.8) 7.0 1.0 237 5.7 (2.1) 7.0 2.0 

Girls 523 5.7 (2.1) 7.0 2.0 247 5.7 (2.1) 7.0 2.0 

Screen time 

behaviour (min/day) 966 236.3 (129.9) 214.3 180.0 475 228.1 (137.4) 197.1 188.6 

Boys 457 273.6 (141.7) 257.1 180.0 232 256.7 (157.0) 231.4 214.3 

Girls 509 210.3 (131.5) 188.6 167.1 243 209.9 (137.1) 175.7 167.1 

Active transport to 

school (min/day) 977 35.4 (29.1) 31.0 40.0 480 40.8 (31.4) 31.0 40.0 

Boys 464 36.3 (29.6) 31.0 40.0 236 47.3 (34.8) 31.0 60.0 

Girls 513 34.5 (28.7) 31.0 40.0 244 34.5 (26.2) 31.0 40.0 

Sports participation 

(min/day) 920 49.7 (46.0) 38.6 64.3 457 51.3 (52.3) 38.6 68.6 

Boys 434 63.3 (58.1) 51.4 64.3 228 65.5 (79.3)  38.6 76.1 

Girls 486 41.6 (47.5) 30.0 51.4 229 44.9 (50.0) 25.7 55.7 

IQR=interquartile range | BMI=body mass index | WC=waist circumference | SCB=sugar-containing beverage | bold=significant 
difference between intervention and control (p<0.05) | a Sex- and age-specific BMI z-scores according to WHO 2007 criteria (32) |        
b Weight categories based on the IOTF 2012 criteria (26) 
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Intervention effects on adiposity and EBRBs 

Table 6.2 shows that there was no significant intervention effect (c-path) on any of the measures of 

adiposity. We also found no significant intervention effects on any of the EBRBs outcomes for the whole 

sample (a-path).  

 

Table 6.2:. Intervention effects on BMI, WC and sum of skinfolds for the whole sample 
 

 
                Intervention effect  

 

B 95% CI 

BMI Z scores (kg/m
2
)

a
 0.03 (-0.02 ; 0.08) 

WC (cm) 0.52 (-0.55 ; 1.59) 

Sum of skinfolds (mm) 0.98 (-1.23 ; 3.19) 

SCB consumption (ml/day) -56.65 (-177.81 ; 64.51) 

High energy snacks/sweets (portion/day) 0.16 (-0.11 ; 0.43) 

Breakfast consumption (days/week) 0.17 (-0.11 ; 0.45) 

Screen time behaviour (min/day) 15.61 (-9.92 ; 41.13) 

Active transport to school (min/day) -1.55 (-6.15 ; 3.06) 

Sports participation (min/day) -1.65 (-8.11 ; 4.82) 

BMI=body mass index | WC=waist circumference | SCB=sugar-containing beverage | Analyses adjusted for age, gender (both not for 
BMI z-score), baseline values, ethnicity, education | B=regression coefficient | CI=confidence interval |

a 
Sex- and age-specific BMI z-

scores according to WHO 2007 criteria (32)  

 

EBRBs as mediators of intervention effects on adiposity 

We found no significant associations (b-path) between the hypothesized EBRB mediators and measures 

of adiposity (Appendix 1) and all b-paths consisted of zero values. We also found no significant total 

mediating effects (a*b). In line with the single-mediator models, the multiple-mediation model did not 

provide evidence of significant mediation effects by any of the potential mediators (Appendix 2). 

 

Moderating effects of gender, ethnicity and education level 

Both gender and adolescents’ education level showed significant effect modification. Therefore, 

analyses were performed for boys and girls separately (Appendix 3 and 4). In girls, the intervention was 

effective in reducing SCB consumption (B=-188.2 ml/day; 95%CI=-344.0; -32.3). In boys, we found a 

significant positive intervention effect on breakfast consumption (B=0.29 days/week; 95%CI=0.01; 0.58). 

In boys, we also found a significant association between total screen time and WC. Screen time did not 
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significantly mediate the intervention effect on WC. Stratified analyses for education level showed an 

adverse intervention effect (B=0.09; 95%CI=0.02; 0.16) on BMI z-scores for adolescents attending the 

vocational education track (Appendix 5 and 6). Ethnicity was not a significant effect modifier. 

 

DISCUSSION 

In 2003-2005, the initial DOiT programme showed promising results in a randomized controlled 

effectiveness trial. Based on the parallel conducted process evaluation, we made adaptations to the 

DOiT programme (114). The current study tested the effectiveness of the adapted DOiT programme 

during natural dissemination. Disappointingly, we found no significant intervention effects on measures 

of adiposity or the targeted EBRBs. We also found no mediating effects of the EBRBs on adolescents’ 

adiposity. However, subgroup analyses showed a significant intervention effect on reduced SCB 

consumption in girls and increased breakfast consumption in boys, and a small but adverse intervention 

effect on BMI z-scores for adolescents attending the vocational education track. 

Notably, our findings deviate from the controlled evaluation of the initial DOiT programme in 2003-

2005, where significant effects were found on skinfolds in both boys and girls at 20-month follow-up, 

WC in boys at 8-month follow-up, a reduction of 250 ml/day of SCB consumption in both boys and girls 

at 8- and 12-month follow-up, and a reduction in screen time of 25 min/day in boys at 20-month follow-

up (96;97). Regarding mediation effects, analyses of the 2003-2005 data showed that a 140 ml/day 

decreased SCB consumption led to smaller increases in BMI; that is SCB consumption mediated the 

intervention effects on BMI (a*b = -0.01; 95%CI=-0.20,-0.001) (124). 

There are several possible reasons for the lack of significant effects in the present implementation 

study: 1) in the present study the intervention was in its dissemination phase and, therefore, less 

controlled and directed compared to the initial study; 2) methodological issues; 3) the limited room for 

improvement of the targeted EBRBs; and 4) the different environmental context. The first explanation 

for the lack of intervention effect is the fact that the programme was evaluated during natural 

dissemination. We evaluated the natural course of adoption, implementation and maintenance without 

any guidance from researchers. As a result of the adaptations to the programme, teachers had more 

flexibility by adding online extra materials with more practical applications for the lessons. As described 

in chapter 7, our accompanying process evaluation among teachers indicated that only a few teachers 

had implemented all lessons and all components of the programme. This fidelity problem often occurs 



 

104 

during dissemination of school-based prevention programmes. A study by Birnbaum et al. (15) 

suggested that differences in exposure to multi-component school-based interventions were associated 

with different outcomes. Since adolescents cannot benefit from a programme they do not receive, this 

might be one explanation for the lack of effect. 

The second possible explanation for the lack of effects is the methodology. Due to the natural 

dissemination design, we chose to measure outcomes only at baseline and after 20 months during this 

DOiT trial, and not at 8- and 12-month follow-up as conducted in the initial DOiT study. Therefore, we 

only have insight into 20-month changes and not in the short-term intervention effects. It might be that 

initial intervention effects, if present, diminished after the intervention period, and were therefore not 

present in our study at 20-month follow-up. 

It might also be that the intervention effects on EBRBs were too small to change adolescents’ 

adiposity or that a longer follow-up was needed. Furthermore, use of more objective measures, such as 

observations or accelerometry, may improve the ability to detect effects. 

A third possible explanation for the lack of intervention effects might be that there was too little 

room for improvement for some EBRBs. Whilst behaviours, such as eating breakfast on a daily basis 

(56%), SCB consumption (1219 ml/day) showed much room for improvement, baseline values for active 

transport (36 min/day) and sport participation (49 min/day) showed less room for improvement. 

However, this does not explain the fact that we found no intervention effect on screen time (baseline 

value of 251 min/day). Both the initial and the adapted DOiT programmes challenged adolescents to set 

a goal for one out of the five targeted behaviours (99). It may be easier to improve SCB or breakfast 

consumption than reduce screen time which is ubiquitous. However, there have been many successful 

trials that have effectively reduced screen time in youth (45). Unfortunately, we have no information on 

what behaviours adolescents chose to improve as part of the DOiT programme. 

A fourth explanation for the lack of intervention effects could be the environmental context. The 

initial DOiT trial was conducted in a very different time, characterized by a lower general level of 

awareness of obesity and its drivers. This is in contrast with the current situation, in which –for example- 

media attention regarding overweight and obesity and its behavioural risk factors and presumed 

solutions is present and can be hardly avoided. This could be an additional explanation for the smaller 

effects observed in the current DOiT trial as the difference between DOiT and usual care now is likely to 

be much smaller than in 2003.  
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Although there may not have been a large improvement in behavioural change, avoiding worsening 

of EBRBs may already be a valuable outcome in the current obesogenic environment. Since we found 

the same pattern of changes in behaviours for both the intervention as well as the control group (i.e. no 

differences for most EBRBs), we cannot attribute these findings to the delivery of DOiT. 

Besides the lack of significant overall effects, the adapted DOiT programme showed some effects by 

sub-groups. In girls, we found a significant intervention effect on SCB consumption in both evaluations. 

Whilst the initial DOiT evaluation did not succeed in maintaining behavioural change of SCB 

consumption at 20-month follow-up (girls -88 ml/day; boys -75 ml/day), we found a significant 

intervention effect on SCB consumption in girls (-188 ml/day) at this time point in the current 

implementation study. As mentioned previously, we increased the duration of the DOiT programme 

from one to two school years. This prolonged duration may have resulted in sustained effects on SCB 

consumption in girls. In boys, we found a significant positive intervention effect on daily breakfast 

consumption. The beneficial effect on breakfast consumption is consistent with findings from another 

study (76) that reported positive intervention effects on breakfast consumption in secondary schools of 

a 12-week teacher-implemented intervention aimed at improving children’s diet and nutrition 

knowledge. Considering that breakfast skipping is associated with risk for overweight (85), the 

intervention effect on daily breakfast consumption is promising. The observed gender differences in 

intervention effects support earlier findings that girls may benefit from overweight and obesity 

prevention interventions in different ways than boys (78;125).  

Furthermore, the study showed a small but adverse intervention effect on the BMI z-scores for 

adolescents attending the vocational education track. As mentioned previously, we developed two 

different versions of the programme, tailored to the subtracks of the prevocational education system in 

the Netherlands (7). Our accompanying process (chapter 7) evaluation among teachers indicated that 

the programme was found to be too complex for the vocational adolescents’ education level. The 

observed education level differences in intervention effects support earlier findings that middle and 

high class children, who are more often attending higher education, benefit more from overweight 

prevention interventions (77). Therefore, future overweight and obesity prevention interventions might 

want to consider developing gender-specific and education level tailored health promotion 

programmes. 
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This study has both strengths and limitations. To our knowledge, this is the first study exploring the 

mediators of school-based intervention effects on measures of adiposity during natural dissemination. 

Other strengths include the use of objective measures of adiposity according to a standardized 

measurement protocol, the cluster controlled study design, the large study sample and sub-group 

analyses.  

When interpreting the results, several limitations need to be taken into account. As discussed 

above, the programme was evaluated during natural dissemination. Thus, the research team could not 

be blinded to group assignment and the schools were not randomized.  

As we evaluated the natural implementation process, it is also possible that adoption bias could 

have emerged. Since DOiT is an innovative programme, schools that adopted and implemented DOiT 

may not have been representative of all schools of prevocational education in the Netherlands. It might 

be that the way schools self-selected themselves may have resulted in participation of schools who 

were more engaged in other health-promotion programmes than a random sample of schools. 

Unfortunately, we have no systematic data collected about engagement in other programmes. 

Overall the DOiT programme showed no intervention effects. The subgroup analyses were 

exploratory. Moreover, the number of subgroup analyses increased the risk of Type I error and 

therefore our findings need replication in larger samples. 

Another limitation is the fact that we used self-report to assess EBRBs. This might have led to social 

desirability and recall bias. Although the questionnaire showed acceptable reliability and validity (58), 

the questionnaire targeted only traditional screen devices (i.e. time spent on computer use and 

television viewing). Adolescents reported to the research team that they found the questions assessing 

computer and screen time difficult to answer. They told the research team that they often watched 

television, used the computer and used their mobile phone at the same time. Therefore, we need to 

consider that the questionnaire does not adequately assess total screen time behaviour.  

One more limitation that may have influenced our results is that adolescents who refused to take off 

their outer clothes (n=171) at one or two time points were more often overweight (30% vs. 21%) and 

more often from a Non-Western ethnic group (39% vs. 25%) compared to adolescents who were 

measured in underwear at both time points. However, there was no significant difference between the 

number of adolescents who refused to take off their outer clothes between the intervention and control 
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groups. We adjusted body weight for standardised clothing mass values to minimise the influence on 

our findings.  

Finally, we decided to conduct complete cases analyses instead of intention to treat analyses. The 

latter assumes non-change between baseline and follow-up for non-responders at follow-up. However, 

because the present study was conducted among adolescents - i.e. an age group in whom natural 

changes in EBRBs, height and weight because of growth and development are present - assuming no 

change between baseline and follow-up is not advisable. 

 

CONCLUSION 

This study underlines the difficulty of translating intervention effectiveness in controlled settings to real 

world contexts. Under natural conditions, the adapted DOiT programme was not successful in changing 

adolescents’ adiposity and no mediating effects were observed. However, the programme resulted in 

beneficial effects on consumption of SCB in girls and breakfast consumption in boys. Based on the 

results of this study, implementation of the DOiT programme in its present form and with its current 

implementation strategy should not be endorsed in order to change adolescents’ adiposity. To further 

improve programme effectiveness, adaptations to the implementation strategy are needed in order to 

promote implementation as intended by the teachers. Additional programme adaptations by sub-group 

(e.g. gender, education level) may also be needed. Further, more research is needed to explore what 

minimal dose of intervention delivery is needed for programme effectiveness. Future studies should 

continue to evaluate evidence-based programmes during natural dissemination to better understand if 

and how effectiveness is retained when disseminating evidence-based approaches into practice. 

 

 

 

 

Additional files are available at:  

http://www.ijbnpa.org/content/supplementary/s12966-014-0158-0-s1.docx 
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Implemented or not implemented?  
Process indicators of the DOiT school-based 

obesity prevention programme and associations 
with programme effectiveness 

 
 
 
 
 
 
 
 
 

The contents of this chapter are based on: 
van Nassau F, Singh AS, Hoekstra T, van Mechelen W, Brug J, Chinapaw MJM 

 Implemented or not implemented? Process indicators of the DOiT school-based obesity prevention 
program and associations with program effectiveness. Submitted 
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ABSTRACT 

 

Objective: With the public health impact of obesity prevention programs depending on their 

implementation in practice, it is important to evaluate programme implementation. Therefore, the 

present study evaluated if and to what extent the Dutch Obesity Intervention in Teenagers (DOiT) 

programme was implemented as intended and how this affected programme effectiveness. 

 

Design: We assessed seven process indicators: recruitment, reach, dosage, fidelity, satisfaction, 

effectiveness and continuation. Data collection involved teacher questionnaires, adolescents’ self-

reported energy balance-related behaviours and adiposity measures. Using multi-level confirmatory 

factor analyses, we applied an innovative method to obtain implementation index scores. Using multi-

level linear regression analysis, the association between exploratory implementation index scores and 

programme effectiveness was explored. 

 

Setting: Twenty prevocational education schools in the Netherlands. 

 

Subjects: Teachers (n=110) and adolescents (n=938) were included for analyses. 

 

Results: The percentage of lessons delivered decreased from 74 to 18% towards the end of the 

program. Fidelity to the teacher manual ranged from 85 to 26%. In general, teachers were satisfied with 

the DOiT lessons and teaching materials. Adolescents attending schools with a high implementation 

index score tended to have lower adiposity measures, while associations between implementation score 

and behavioural change were inconsistent. 

 

Conclusions: Despite teachers’ satisfaction with the DOiT lessons and teaching materials, degree of 

programme implementation was lower than expected, especially towards the end of the program. 

Further, some evidence was found for an association between a higher implementation index score and 

programme effectiveness, but more research is needed to test the validity of the implementation index.  
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BACKGROUND  

Numerous research activities are focused on developing and evaluating evidence-based obesity 

prevention programmes to combat the major public health problem of childhood obesity (61;109). 

Schools are regarded as a convenient and practical setting to implement obesity prevention 

programmes that target students’ energy balance-related behaviours (EBRBs) (61). Many of these 

school programmes consist of multiple interacting components and are, therefore, complex to 

implement and evaluate. Randomized controlled trials (RCT) of such programmes are often criticized as 

being a ‘black box’, since it can be difficult to know why (or why not) the programme worked without 

examining underlying processes (49). With the public health impact of these programmes depending on 

their implementation in practice, it is important to understand if and to what extent a programme was 

implemented as intended and how this affected programme effectiveness. 

The Dutch Obesity Intervention in Teenagers (DOiT) programme is an example of such a school-

based programme that showed promising results during an RCT on measures of adiposity (i.e. thinner 

skinfold thickness in boys and girls, and smaller waist circumference (WC) in boys), and EBRBs, (i.e. a 

reduction in sugar-containing beverage (SCB) consumption in both boys and girls, and a reduction in 

screen time in boys) (96;97). Next, the initial programme was adapted based on results of the 

concurrent process evaluation of the RCT and additional interviews with teachers, adolescents and 

parents (114). 

From 2011 onwards, the adapted programme was available for further dissemination and is 

currently being implemented at schools throughout the Netherlands. The effectiveness of the process of 

adoption, implementation and continuation was also evaluated. This evaluation indicated that the 

adapted DOiT programme showed only modest intervention effects on behaviour: a decrease in 

consumption of SCB in girls (-188 ml/day) and an increase in breakfast frequency in boys (+0.29 

days/week), but no effects on adiposity measures (113). Since the adapted DOiT programme showed 

only modest intervention effects on behaviour, it is important to gain insight into the ‘black box’ of 

processes underlying the programmes effects. Therefore, the aim of this study was to evaluate the 

adoption, implementation and continuation process of the DOiT programme during nationwide 

implementation and dissemination. The objectives of the current study were to assess the degree of 

implementation during adoption, implementation and continuation, based on process indicators (i.e. 

recruitment, reach, dosage, fidelity, satisfaction, effectiveness and continuation) and to explore the 
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association between the degree of implementation and changes in adolescents’ adiposity measures and 

EBRBs. 

 

METHODS 

We conducted an implementation evaluation study that systematically monitored and evaluated 

adoption, implementation and continuation of the DOiT programme at 20 implementing schools. As 

part of the study, a cluster-controlled study was conducted with nine control schools to evaluate the 

effectiveness of implementation of DOiT on adolescents’ adiposity and EBRBs. Details of the aims, 

design and methods (115), as well as the effectiveness results (113) are published elsewhere. The 

Medical Ethical Committee of the VU University Medical Center approved the study protocol in which 

we applied a passive consent procedure for adolescents. 

 

DOiT programme and implementation strategy 

DOiT is a school-based obesity prevention programme for 12- to 14-year olds, developed according to 

the Intervention Mapping protocol (9;99;114). The program targets both sides of the energy balance 

equation (energy intake and energy expenditure) in order to prevent overweight and obesity in 

adolescents. The initial programme was developed and evaluated in 2002-2006 (96;97;99). Based on the 

accompanying process evaluation and input from representatives of the target group (i.e. adolescents, 

teachers and parents), we made adapations to the DOiT programme in 2009. Adaptations to the 

programme included an extension of the programme from one to two school years, adding daily 

breakfast consumption as additional optional target behaviour, and adding a parental component to the 

programme.  

The adapted programme consisted of 12 fixed theory lessons and four physical education (PE) 

lessons (i.e. 16 lessons equally divided over two school years), three optional lessons and a parental 

component. The lessons in the first year aimed at increasing awareness and knowledge of EBRBs and to 

induce behavioural changes concerning EBRBs in order to prevent obesity in adolescents. The lessons in 

the second year focussed on increasing awareness and coping mechanisms for the influence of the 

(obesogenic) environment (99). DOiT focused on five EBRBs: (1) reducing the intake of SCB; (2) reducing 

the intake of high-energy snacks/sweets; (3) reducing screen time; (4) increasing levels of physical 

activity (i.e. active transport and sports participation) and (5) consuming breakfast daily (99). The 
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parental component focused on increasing social support of the parents and on raising awareness of the 

availability and accessibility of healthy products and activities in the home environment.  

The DOiT materials included a 'schoolbook' accompanied by worksheets, a student toolkit 

(pedometer, food/exercise diary and online computer-tailored advice) and a parental information 

booklet. Two versions of the programme were developed tailored to the levels of the prevocational 

education system in the Netherlands (7). The implementation of DOiT was supported by an extensive 

teacher manual with a login for extra materials provided at the DOiT website. Table 7.1 provides an 

overview of the DOiT lessons and the core activities of the DOiT programme. 

 

Table 7.1: Description of the class room activities of the DOiT programme, satisfaction by teachers and 

delivery according to the teacher manual 
 

Lesson delivered 

(n=57) 

Mean (SD) 

satisfaction* 

Core 

activity 

delivered 

(n=44) 

Implementation 

according to teacher 

manual 

First six theory lessons to be delivered in the first year 

 1. ‘Healthy nutrition’ 74% 6.6 (2.1) 

 Assessment of general health knowledge 66% 69% (20/29)  

Explore contents of fridge at home  66% 62% (18/29)  

2. ‘Eating moments’ 70% 6.8 (2.2) 

 Assignment about daily breakfast consumption 46% 75% (15/20) 

Daily recommendation for food and drink intake 77% 61% (20/33) 

Reading food and drink labels 63% 63% (17/27) 

Complete diary on dietary behaviour 52% 57% (13/23) 

3. ‘Enough exercise’ 63% 6.6 (2.2) 

 Daily recommendations for physical activity  86% 47% (18/38)  

Physical activity test  61% 74% (20/27)  

Manual measurement of heart rate  64% 61% (17/28)  

Using pedometer to measure PA  43% 79% (15/19)  

Complete diary on PA behaviour  41% 67% (12/18)  

PE=physical education | PA=physical activity | EBRBs=energy balance-related behaviour | * measured on 10-point rating scale by 

delivering teachers  
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Table 7.1: Description of the class room activities of the DOiT programme, satisfaction by teachers and 

delivery according to the teacher manual (continued) 
  

Lesson delivered 

(n=57) 

Mean (SD) 

satisfaction* 

Core 

activity 

delivered 

(n=44) 

Implementation 

according to teacher 

manual 

4. ‘Energy Balance’ 47% 6.3 (2.1)   

 

 

Calculated energy balance using completed food and PA diary 36% 63% (10/16)  

Calorie calculation  55% 50% (12/24)  

Online computer-tailored advice   30% 85% (11/13)  

 5. ‘Change behaviour’ 54% 6.6 (1.8)   

 Set a personal goal for behavioural change for one of the five 

targeted EBRBs 

 50% 50% (11/22)  

Assignment to test knowledge about soft drinks  43% 68% (13/19)  

Interview with parents about diet and PA habits  34% 53% (8/15)  

6. ‘Maintain your goal’ 40% 6.2 (1.8)   

 Discuss excuses for not maintaining healthy behaviour  59% 54% (14/26)  

Support of parents and peers to maintain healthy behaviour 59% 42% (11/26)  

Conclude year 1 with ‘knowledge quiz’  27% 50% (6/12)  

 

Second six theory lessons to be delivered in the second year 

 7. ‘Food availability at school’ 56% 6.6 (1.7) 

 Evaluate if adolescents maintained their goal for healthy behaviour 43% 32% (6/19)  

Explore the school canteen  27% 42% (5/12)  

Discuss healthy lunch options  39% 59% (10/17)  

 8. ‘Advertisements’ 53% 6.7 (2.0) 

 Discuss influence of parents and peers to maintain healthy behaviour 66% 31% (9/29)  

Discuss commercial logo’s to promote a healthy diet   52% 35% (8/23)  

Supermarket movie tricks  57% 72% (18/25)  

Discuss the effect of surreptitious advertising  66% 59% (17/29)  

9. ‘Diet and PA habits’ 39% 6.2 (1.8) 

 Discuss habits   48% 62% (13/21)  

Start small research about influence of the environment  34% 67% (10/15)  

PE=physical education | PA=physical activity | EBRBs=energy balance-related behaviour | * measured on 10-point rating scale by 

delivering teachers 
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Table 7.1: Description of the class room activities of the DOiT programme, satisfaction by teachers and 

delivery according to the teacher manual (continued) 
  

Lesson delivered 

(n=57) 

Mean (SD) 

satisfaction* 

Core 

activity 

delivered 

(n=44) 

Implementation 

according to 

teacher manual 

10. ‘Difficult moments’ 32% 6.3 (1.4)   

 Discuss how to cope with difficult moments  59% 46% (12/26)  

Execute small research about influence of the environment 34% 53% (8/15)  

 11. ‘Keep on DOiT’ 25% 5.9 (1.7) 

 Discuss the theme of ‘confidence’  52% 26% (6/23)  

 12. ‘You DID iT!’ 18% 6.4 (1.1) 

 Present results of small research about influence of the environment  27% 33% (4/12)  

Optional in-depth lessons 

 1. DOiT ‘Cooking’ 16% 8.0 (1.4) 

2. DOiT ‘Taste lesson’ 12% 6.6 (1.3) 

3. DOiT ‘Cultures’ 9% 7.3 (1.9) 

 

First two PE lessons theory lessons to be delivered in the first year 

 (n=35)  (n=30)  

 1. ´Pedometer´ 77% 7.1 (1.4) 77% 80% (16/20) 

2. ´Heart rate measurement´ 94% 7.6 (0.8) 96% 52% (13/25) 

 

Second two PE lessons theory lessons to be delivered in the first year 

 3. ´Repeated heart rate measurement´ 60% 7.2 (1.7) - - 

4. ´My sport club’ 46% 6.4 (2.4) 50% 31% (4/13)  

PE=physical education | PA=physical activity | EBRBs=energy balance-related behaviour | * measured on 10-point rating scale by 

delivering teachers 

 

To facilitate the implementation process, a 7-step implementation strategy was developed with 

accompanying materials for teachers, published on the DOiT website (Table 7.2) (1). Via the website, we 

provided a toolkit for implementation containing materials for each implementation step to facilitate 

the implementation process, including a factsheet, brochure, exemplary teaching materials, 

prefabricated presentation, plan for implementation, instructional video and evaluation guideline. 

Furthermore, a ‘DOiT support office’ was installed. The contact person in this support office was 
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available for support and advice for implementers of DOiT throughout the school year. The 

development and content of the DOiT programme are described in more detail elsewhere (99;114). 

 

Table 7.2: Implementation strategy and activities for dissemination of DOiT as delivered  
 

 

Implementation strategy Activities Accomplished activities* 

A
d

o
p

ti
o

n
 

Step 1. Teacher reviewed the DOiT programme Used DOiT information materials; DOiT 

factsheet, brochure, website, 

promotional video 

90% 

Used exemplary teaching materials 40% 

Step 2. Teacher identified barriers for implementation, 

identified solutions and gained support within the school 

Presented information about DOiT to 

colleagues and school management 

84% 

Gained support within school 93% 

Im
p

le
m

en
ta

ti
o

n
 

Step 3. Teacher decided to work with DOiT and 

developed a tailored plan for implementation 

Developed a plan for implementation 78% 

Step 4. Teacher became familiar with the 

implementation of the programme 

Informed other colleagues about the 

DOiT 

28% 

Gained media attention for the start of 

programme 

22% 

Used instructional video and teacher 

manual during preparation 

75% 

Step 5. Teacher delivered the programme Organized a kick-off meeting 21% 

Used the teacher manual during 

implementation 

85% 

Used the login at the DOiT website 

during implementation 

72% 

Had regular contact with other 

implementing teachers 

78% 

C
o

n
ti

n
u

at
io

n
 

Step 6. Teacher concluded and evaluated the programme Organized a closure meeting 9% 

Step 7. Teacher defined impeding and facilitating factors 

for implementation and created a renewed plan for 

implementation and embedding of the DOiT programme 

in the school 

Organized an evaluation with involved 

teachers 

54% 

Developed a plan for continuation of 

DOiT at school 

46% 

*n=68 teachers  
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Programme dissemination 

At the time of study, the adapted DOiT programme was available for implementation to all schools in 

the Netherlands. The DOiT support office employee actively recruited schools by activities such as 

posting news items on relevant websites, digital mailings, and being present at local meetings of 

relevant stakeholders. Additionally, the DOiT support office employee informed prevocational schools 

by sending a DOiT introductory package (114). 

Furthermore, the DOiT support office employee actively informed health promotion professionals at 

local supporting organizations, such as employees at municipalities, municipal health services or sport 

organizations, about the availability of the DOiT programme. 

 

Data collection 

Data collection took place between September 2011 and June 2013. After a school had ordered the 

DOiT materials, the school was invited to participate in the study. If a school agreed to participate, they 

were offered free materials for three classes and a short report of the research results upon completion, 

in exchange for their participation. We invited all teachers and adolescents of the three classes 

nominated by the school to participate in the evaluation study; no exclusion criteria were set. Data 

collection involved teacher questionnaires, and adolescents’ self-reported EBRBs and adiposity. 

 

Teachers 

At baseline (T0), after eight (T1) and 20 months (T2), all teachers involved in the implementation of DOiT 

were asked to complete a questionnaire about the implementation process of DOiT. The questionnaire 

was based on existing questionnaires, used in the previous DOiT evaluation (98) and a comparable study 

evaluating the dissemination process of a Dutch healthy diet programme (10). New items were 

constructed given the lack of available questionnaires in the literature for some process indicators. 

Completing the questionnaire took approximately 30 minutes. The questionnaire addressed seven 

process indicators: recruitment, reach, dosage, fidelity, satisfaction, effectiveness and continuation 

based on the Diffusion of Innovation Theory of Rogers (88), the model developed by Steckler and Linnan 

(105), the Process Evaluation Plan of Saunders et al. (92) and the RE-AIM model (40;47).  

Further, quality of delivery was assessed (35) by having teachers rate their knowledge, skills and 

self-efficacy to deliver the programme, and experienced support for implementation. 
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Recruitment 

Recruitment was defined as methods used to recruit schools, the number of recruited schools and the 

decision making process at schools preceding the start of the programme. 

 

Reach 

Reach was defined as the number of teachers and adolescents involved in evaluating the 

implementation of the DOiT programme. 

 

Dosage 

Dosage refers to the mode of programme delivery by teachers (i.e. if delivered as substitute or addition 

to the regular curriculum and in the order as described in the teacher manual), the amount of delivered 

DOiT lessons and the implementation strategy activities that were accomplished. Teachers could 

indicate which lessons (yes/no) and core activities (yes/no) they had delivered. Furthermore, teachers 

could indicate which activities directed at parents they had conducted. Regarding the implementation 

strategy, teachers could indicate which core activities they had conducted (yes/no/don’t know). For 

each lesson, core activity and implementation strategy activity, we calculated the percentage of 

delivery. 

 

Fidelity 

Fidelity refers to the extent to which the programme was delivered according to the teacher manual. 

Every teacher could indicate per core activity if they had executed the activity according to the teacher 

manual or if they had adapted the respective lesson. For each activity, the percentage of compliance 

was calculated. 

 

Satisfaction 

Teachers rated their satisfaction with the DOiT lessons, teaching materials and teacher manual on a 10-

point rating scale. Teachers also rated their satisfaction with feasibility of the programme and specific 

aspects of the teacher manual on a 5-point Likert scale. Due to the skewed distributions of data, 

answers were dichotomized into ‘agree’ and ‘neutral/not agree’.  
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Effectiveness 

On a 5-point Likert scale, we asked teachers if they regarded the programme as effective for adolescents 

to: obtain new knowledge on EBRBs, become more awareness of their unhealthy behaviours, change 

their EBRBs, and maintain their new behaviours. Due to the skewed distributions of data, the items 

were dichotomized into ‘agree’ and ‘neutral/not agree’. 

 

Continuation 

Continuation refers to the extent to which DOiT became part of the curriculum and school policy. 

Teachers indicated (yes/no) if they had the intention to use the DOiT programme in the next school 

year, if they thought the programme was suitable for other schools, and if they would recommend the 

programme to other schools. Regarding embedment, teachers indicated whether the programme was 

embedded in the curriculum of the school and in the school health policy. 

 

Adolescents 

Effectiveness  

Before the start of DOiT (T0) and after 20 months (T2), adolescents’ adiposity was measured and self-

reported information on EBRBs was obtained. All measurements were performed by trained research 

assistants according to a standardized protocol. We measured body weight and height, skinfold 

thickness (i.e. triceps, biceps, suprailiac, and subscapular), and waist circumference (WC). Body weight 

was measured and recorded with a calibrated electronic flat scale (Seca 861, Hamburg, Germany), 

levelled after each placement, with an accuracy of 0.1 kg. Body height was measured with an accuracy 

of 1 mm with a portable stadiometer (Leicester Height Measure). Skinfold thickness was measured to 

the nearest 0.2 mm using a Harpenden Skinfold Caliper. The sum of four skinfolds was calculated. WC 

was measured with a Seca 201 measure with an accuracy of 0.1 cm. Before each measurement period, 

the intrarater and interrater reliability was determined for the skinfold thickness and WC 

measurements. Values for intrarater reliability varied from 0.90 to 0.99. Values for interrater reliability 

varied from 0.85 to 0.99. 

The EBRBs questionnaire addressed six behaviours: consumption of SCB, high-energy snacks/sweets, 

and breakfast, screen time (TV viewing and computer use), active transport to school and sport 

participation. The questionnaire showed good test-retest reliability and moderate to good construct 
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validity for the majority of items. Details on the questionnaire and its psychometric characteristics can 

be found elsewhere (58). Adolescents needed approximately one school lesson (i.e. 45 minutes) to 

complete the questionnaire. Frequency and quantity of the reported behaviours were multiplied to 

obtain estimates of mean daily behaviour. Self-reported values exceeding the 95
th

 percentile of the 

respective sample distributions were treated as outliers and replaced by the values representing the 

95
th

 percentile of the distribution. Details on the measurements have been described elsewhere (115). 

 

Satisfaction 

At the final measurement (T2), adolescents’ satisfaction with the DOiT materials was assessed on a 10-

point rating scale.  

 

Analyses 

Descriptive statistics (mean, standard deviations and proportions) were computed to obtain baseline 

characteristics of the schools and adolescents. 

 

Implementation index 

Because a systematic tool that combined different process measures into a single implementation index 

score was lacking, we developed an implementation index for the DOiT programme. The index initially 

included 44 relevant implementation-related items. Item selection was theory-driven, i.e. the selected 

items were considered to contribute to a higher degree of implementation based on the systematic 

development of the DOiT programme and the supporting implementation strategy (99;114). Items were 

distributed over eight factors, based on recommendations of Domitrovich et al. (35) and the 

implementation index of Dix et al. (33): 1) fidelity to year one delivery; 2) fidelity to year two delivery; 3) 

fidelity to PE lesson delivery; 4) fidelity to the implementation strategy; 5) dosage of the intervention; 6) 

dosage of the implementation strategy activities; 7) quality of intervention delivery and 8) quality of 

implementation strategy delivery.  

It was expected that at T2 (i.e. at 20 month follow-up) a reasonable degree of implementation 

would have been achieved and teachers were, therefore, asked to report on these items during the T2 

questionnaire.  
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Using Mplus, we conducted multi-level confirmatory factor analysis to test the optimal combination 

of items. First, the eight factors were tested in models separately. Second, the eight-factor structure was 

tested in one overall model. Goodness-of-fit indices (i.e. RMSEA <0.05, SRMS <0.05, CFI >0.95 and Chi-

Square p<0.05) were assessed and compared, as well as modification indices for optimizing models. 

Models were accepted with adequate to good fit and items deleted with non-significant loadings (19).  

The final ‘fidelity to PE lesson delivery’ factor consisted only of one item: we obtained a well-fitting 

model, but all items loaded non-significantly onto the factor due to the small number of PE teachers 

(n=28) reporting implementation. Further, we found high correlation between those items, therefore, 

only one item was included in the final model.  

Due to the limited number of teachers (n=68), the overall model did not run well. Since the 

correlation between the index scores obtained with the sum of the eight models and the overall model 

was high (r=0.998, P<0.0001), we chose to use the standardized scores obtained from the single eight 

models, as those models were more reliable. 

The final DOiT implementation index consisted of 33 items divided over the eight factors (Table 7.3). 

The final implementation index ranged from 8 to 31 points (with higher scores corresponding with a 

higher degree of implementation). 

 

School index scores 

As theory teachers could not answer PE lesson delivery questions and vice versa, individual missing 

values were replaced by the school’s respective median. Standardized coefficient scores were 

subsequently used to calculate one final implementation index scores for each teacher. Due to teacher 

and student turnover during 2-year implementation, teacher implementation data could not be linked 

with adolescent data. Therefore, we aggregated data at school level. As there were only small variations 

in implementation index scores between teachers within one school, school implementation index 

scores were calculated as the mean teacher score at that school. Due to non-normal distribution, the 

school implementation index scores were recoded into tertiles: i.e. ‘low’ (0), ‘medium’ (1) and ‘high’ (2). 
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Table 7.3: Items included in the DOiT implementation index 

 

Level 

Fidelity 

(16 items) 

Dosage 

(9 items) 

Quality of delivery 

(8 items) 

Intervention 

(teacher) 

Core elements programme 

Year 1 (7 items) 

Year 2 (3 items) 

PE lessons (1 item) 

Occurrence of programme 

Frequency 

(3 items) 

Teacher implementation-related 

determinants 

Knowledge 

Motivation 

Skills 

Self-efficacy 

(4 items) 

Support  

System 

Core elements implementation 

strategy 

(5 items) 

Occurrence of support 

activities 

(6 items) 

Organization implementation-

related determinants 

Support 

(4 items) 

 

Association between degree of implementation and intervention effects 

Associations were explored between school implementation index scores (low/medium/high) and 

changes in EBRBs and adiposity measures using multi-level linear regression analysis in MLwiN 2.22. 

Three levels were defined in our multi-level analyses: 1) adolescent; 2) class; and 3) school. Analyses 

were adjusted for baseline values, age, gender, ethnicity, and educational level. For all analyses p<0.05 

was regarded as statistically significant. 

 

RESULTS 

 

Recruitment 

Recruitment of schools took place from January 2011 to December 2011 (114). In total, 628 contacts 

(i.e. teachers and professionals such as intermediaries at municipalities, municipal health services or 

sport organizations) were approached by email and/or mail. Because of the nature of the programme 

rollout, the denominator (i.e. how many schools were approached in total) is unknown. Overall, 66 

schools ordered the DOiT materials within the first year. Twenty-six schools (39%) ordered the 

programme themselves and 40 schools (61%) received the programme via local supporting 
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organizations (e.g. intermediaries ordered materials for the school). Twenty schools enrolled in the 

study (implementation evaluation). Eleven of those 20 schools ordered extra DOiT materials on top of 

the free materials they received for participation in the study. The materials were financed from the 

general school budget (n=7), the school sports budget (n=1) or through municipal funding (n=3).  

 

Reach 

From the 20 enrolled schools, one school (n=61 adolescents, 3 teachers) withdrew during the trial, due 

to lack of support from school management. A second school (n=64 adolescents, 5 teachers) 

participated in the effect evaluation only, but declined to provide teacher data. Therefore, data from 

teachers at 18 schools could be included for analyses.  

Within these 18 schools, 110 teachers were involved in the implementation of the programme; 32 

teachers solely taught DOiT in year one, 32 teachers solely taught DOiT in year two, and 46 teachers 

taught DOiT in both school years. Baseline data were collected from 63 teachers (response rate 81%) 

and T1 follow-up data from 47 teachers (response rate 60%). The T2 questionnaire was completed by 68 

teachers, of whom 59 (response rate 76%) implemented the programme during the second year.  

In total, 938 adolescents (64%) were included for analyses. Reasons for drop-out included: (1) drop 

out of school; (2) absence from school during the lesson when data collection took place; (3) moved to a 

different school or class; (4) refused to participate at follow-up; or (5) incomplete data.  

 

Dosage  

Two of the 18 schools solely implemented the theory lessons, but not the PE lessons. Two schools only 

implemented the programme in the first year, while another school only started implementation of the 

programme in the second year, due to teacher turnover and logistical reasons.  

More than half of the teachers reported that they implemented the programme during a project 

week (61%) and in addition to the regular curriculum (55%). Sixty-eight percent of the theory teachers 

and 43% of the PE teachers reported that they had delivered the lessons in the order as described in the 

teaching manual. 

On average teachers delivered 3.5 of six lessons in the first year and 2.2 of the second six lessons in 

the second year. PE teachers delivered on average 2.8 of the four planned lessons, spread over the two 
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years. The percentage of delivery decreased towards the end of the programme. Table 7.1 describes the 

percentage of delivered DOiT lessons and core activities.  

Regarding the parental component, 31% of the teachers reported that they had distributed the 

parent information booklet; 84% that they had given adolescents some of the homework assignments 

that were supposed to involve parents; and 31% had provided information about DOiT to parents via 

the school newsletter. 

Table 7.2 presents an overview of the implementation strategy activities that were accomplished as 

reported by the teachers. The percentage of accomplished activities ranged from 9% (for ‘closure 

meeting’) up to 93% (for ‘obtaining support within the school for adoption’). 

 

Fidelity 

Delivery according to the teacher manual ranged from 26% (discuss theme confidence) to 85% (theory 

lesson that used computer tailored advice) (Table 7.1). On average, 56% of the lessons were delivered 

according to the teacher manual. 

 

Satisfaction  

Table 7.1 and 7.4 describe the satisfaction with the DOiT lessons and materials as rated by teachers and 

adolescents. Overall, teachers were satisfied with the DOiT lessons and teaching materials. PE teachers 

rated their lessons higher than theory teachers. Adolescents were moderately satisfied with the DOiT 

materials.  

The majority of teachers were positive about the match of DOiT with the adolescents’ perception 

(85%); the assumed adolescents’ education level (74%); and their regular teaching method (56%). Sixty-

two percent of the teachers reported that the time investment for DOiT was feasible.  

Teachers were also satisfied with the teacher manual: 82% liked the layout; 79% liked the structure; 

67% thought the manual provided enough options for flexibility; and 78% found that the manual 

provided enough guidance to deliver the lessons.  
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Table 7.4: Satisfaction with DOiT materials by teachers and adolescents 
  Teachers  Adolescents 

DOiT materials n Mean (SD)* n Mean (SD)* 

Teacher manual 71 7.4 (1.0)   

Teacher login at DOiT website 36 7.4 (0.9)   

Adolescent text book 41 7.0 (1.0) 629 6.0 (1.8) 

Adolescent worksheets 55 7.3 (1.2) 601 5.7 (1.8) 

CHECKiT (pocket sized diary) 26 6.7 (1.3) 562 5.4 (1.9) 

Pedometer 66 6.7 (2.0) 629 6.8 (2.1) 

Calorie guide 28 7.4 (1.2) 602 6.1 (2.1) 

Supportive video material 

(supermarket) 

23 7.6 (0.8) 447 6.3 (1.8) 

Online computer tailored advice 18 6.9 (0.8) 272 6.4 (1.7) 

Information booklet for parents 18 7.7 (0.7)   

* measured on 10-point rating scale by delivering teachers | n=number of respondents | SD=standard deviation 

 

Effectiveness 

As reported in chapter 6, the intervention showed only modest effects on EBRBs: a decrease in 

consumption of SCB in girls (-188 ml/day) and an increase in breakfast frequency in boys (+0.29 

days/week), and no effects on adiposity measures (113). Furthermore, teachers reported that they 

thought adolescents: had gained new knowledge on healthy eating and physical activity as a result of 

DOiT (77%); had become more aware of their own behaviour (71%); had changed their behaviours 

(37%); had maintained their healthy behaviour (14%).  

 

Continuation 

Forty-seven percent of the teachers reported that they wanted to continue the DOiT programme after 

year one; 33% after year two. Most teachers thought the DOiT programme was suitable for other 

prevocational education schools (90%). Forty percent of the teachers would recommend the 

programme to other schools. Twenty-seven percent of the teachers reported that DOiT was embedded 

in their school curriculum and 19% reported that DOiT had become part of their school health policy.  
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Implementation index 

Table 7.5 describes the characteristics of low, medium and high implementing schools. Due to the small 

number of schools, differences were not tested for significance. School implementation index scores 

varied from 16.8 to 23.7 in our study. High implementing schools were less often located in an urban 

area (33% vs. 83-100%) and at those schools teachers were more often involved in the adoption process 

(83% vs. 35-41%). At low implementing schools, adolescents were less often from a Western ethnic 

group (41% vs. 77-85%) and attended less often the high prevocational education level  

(24% vs. 62-63%). 

 

Table 7.5: Baseline school characteristics stratified for degree of implementation 

 
 

Total 

Low 

implementation 

Medium 

implementation 

High 

implementation 

 Mean (SD) or % Mean (SD) or % Mean (SD) or % Mean (SD) or % 

School implementation index score 20.6 (2.3) 17.7 (0.9) 21.1 (0.4) 23.1 (0.7) 

School size (number of adolescents)  763 (481) 685 (440) 955 (624) 626 (332) 

Urbanization (% urban ≥ 20.000 inhabitants) 72% 83% 100% 33% 

School has a health policy document (% yes) 33% 33% 33% 33% 

Teachers involved in adoption decision (% yes) 51% 35% 41% 83% 

Ethnicity (% Western)* 68% 41% 77% 85% 

Education level (% high)* 51% 24% 62% 63% 

Overweight/obese (%)a* 23% 25% 21% 23% 

*based on adolescents included in analyses | aWeight categories based on the IOTF 2012 criteria, including both overweight and 

obesity (26) 
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Association between degree of implementation and adolescents’ adiposity and EBRBs 

Table 7.6 describes the explorative association between degree of implementation and changes in 

adolescents’ adiposity and EBRBs. Although the implementation index can only be considered 

exploratory, adolescents attending schools with a high implementation index score tended to have 

lower adiposity measures, while associations between implementation score and behavioural change 

were inconsistent. 

 

Table 7.6: Exploration of association between school implementation index score and intervention 

effect on adolescents’ adiposity and EBRBs 

 
 Medium implementers* 

(n=417 adolescents) 

High implementers* 

(n=236 adolescents) 

Measures of adiposity B (95% CI) B (95% CI) 

BMI-z (WHO)
a
 0.01 (-0.06;0.09) -0.08 (-0.17;0.01) 

Waist circumference -1.30 (-2.72;0.13) -1.41 (-2.91;0.10) 

Sum of skinfolds 0.66 (-2.51;3.84) -1.64 (-5.24;1.97) 

 

Measures of EBRBs 

 

 

SCB consumption (ml/day) -63.03 (-250.94;124.88) -12.24 (-223.00;198.53) 

High energy snacks/sweets (portion/day) 0.02 (-0.41;0.46) 0.01 (-0.47;0.49) 

Breakfast consumption (days/week) -0.37 (-0.57;0.04) -0.36 (-0.71;-0.01) 

Screen time behaviour (min/day) 7.34 (-32.47;47.14) 15.83 (-26.27;57.94) 

Active transport to school (min/day) 7.21 (0.20;14.21) 1.68 (-6.18;9.53) 

Sports participation (min/day) 0.16 (-7.27;7.59) -1.23 (-9.71;7.25) 

Adjusted for baseline values, age, gender, ethnicity and education | *reference category=low degree of implementation  

(n=285 adolescents)| bold=significant association (p<0.05) | B=regression coefficient | CI=confidence interval |  
aWeight categories based on WHO 2007 criteria, including both overweight and obesity (32) | SCB=sugar-containing beverage 
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DISCUSSION 

This process evaluation aimed to understand if and to what extent the DOiT programme was 

implemented as intended and how this affected programme effectiveness. This study showed that: we 

were able to recruit the required number of schools; the percentage of accomplished implementation 

strategy activities ranged from only 9 up to 93%; implementation of DOiT lessons decreased from 74 to 

18% towards the end of the programme; teachers delivered on average 56% of the lessons according to 

the teacher manual; teachers were satisfied with the DOiT lessons and teaching materials; adolescents 

were moderately satisfied with the DOiT materials; and one third of the schools wanted to continue 

using the DOiT programme after implementation.  

Notably, insight into the implementation ‘black box’ of the DOiT programme showed that 

implementation was not optimal: only half of the delivery was according to the teacher manual and 

implementation of lessons decreased over time. However our exploratory analyses showed that 

adolescents attending schools with high implementation index scores tended to have more favourable 

adiposity measures. This is in line with previous studies which have demonstrated that completeness of 

implementation to be associated with improved programme outcomes (12;123). However, as 

adolescents cannot benefit from a programme that is not or is only partly implemented, the decreasing 

level of programme implementation might be an explanation for the overall modest or lack of 

intervention effects found (113). 

There are several possible explanations for the decreasing level of programme implementation in 

the present study: 1) flexibility; 2) teacher turnover; 3) lack of support for implementation. The first 

explanation for the decreasing level of programme implementation towards the end of the programme 

is too much flexibility for programme delivery. Due to the adaptations to the programme, teachers were 

flexible in the delivery of the lessons. Only 56% of the delivered activities were implemented according 

to the teacher manual. One of the teachers’ main critiques of the programme was that its 

implementation required more time than expected. As a result, teachers might have prioritized activities 

that were easy to implement, such as the guidelines for daily food intake (77% of teachers) and 

recommendations for daily physical activities (86%), compared to more complicated activities such as 

providing adolescents with personal advice to change their behaviour (30%). Furthermore, the six 

theory lessons to be delivered in the second year were aimed at raising awareness of the unhealthy 

environment, finding solutions and setting a plan for improvement of the environment. During the final 
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four lessons, adolescents participated in a small research project about their own environment. Since 

these lessons had the lowest percentage of delivery (39-18%), it might be that teachers did not like this 

teaching technique or could not fit those activities into their regular lessons.  

The second possible explanation is teacher turnover. The fact that the DOiT programme is divided 

over two school years requires - or it would at least be preferable - that teachers are teaching the same 

subject to the same classes in two subsequent years. In our study, only 42% of the teachers taught DOiT 

in both school years. Therefore, continued implementation during two years depended on sufficient 

knowledge transfer and communication between teachers. This could have failed during 

implementation. 

Thirdly, not all schools executed the implementation strategy activities according to plan. We 

supported teachers via an implementation strategy at the DOiT website and the availability of an 

employee posted at the DOiT support office. We developed the implementation strategy together with 

teachers and other school-based stakeholders; so all activities were expected to contribute to 

programme delivery. Taking into account the decrease of implementation during the two years, this 

strategy appears not sufficient in supporting teachers during two school years of implementation. 

 

Strengths and limitations 

The main strength of this study is that we systematically monitored and evaluated the course of 

adoption, implementation and continuation at schools implementing DOiT, therefore, providing insight 

into the implementation ‘black box’ of the DOiT programme. Another strength of this study is that we 

applied an innovative method to obtain school implementation scores. We developed a school 

implementation index score to explore associations between degree of implementation and 

intervention effects. Some studies have reported the number of lessons that were taught as a single 

measure for the degree of implementation (12;123). Since implementation is a complex process, a 

combination of different process indicators such as dosage, fidelity, and quality of delivery at both the 

programme as well as the support level play a role (35). The theory driven selection of items in this 

implementation index is a major strength of our implementation index. As far as we know, a systematic 

tool that combines different process indicators into a single implementation index score is currently not 

available.  
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Although the development and subsequent use of an implementation index can be regarded as 

strength of the study, this limits the study at the same time. First of all, the implementation index needs 

further validation. Second, we could not link teacher implementation data with adolescent data due to 

teacher and student turnover during the 2-year implementation, therefore, we had to aggregate data at 

school level. Further, the number of teachers (n=68) reporting on programme implementation at T2 in 

our study was limited. We had only data of 18 implementing schools and a relatively small number of 

teachers per school (range 2-7) were involved in programme implementation. Due to the limited 

number of schools and the small variation in implementation index scores between schools, the results 

should only be considered exploratory and the index as presented here should be regarded as a first 

attempt and not as an established implementation index. More research with a larger sample size would 

be needed to confirm the structure of the indices.  

The self-report of process indicators also limits the study. Teachers’ self-report on process indicators 

was based on existing questionnaires, used in the previous DOiT evaluation and the ‘Krachtvoer’ 

evaluation study (13;98). The psychometric characteristics of this questionnaire are unknown. Since the 

questionnaires were completed at the end of the school year, recall bias may have influenced the 

results. Direct observations during the lessons could have provided more detailed insight into the 

process indicators. However, observations may interfere with the dissemination process.  

 

CONCLUSION 

This study showed that we were able to recruit the required number of schools, teachers were satisfied 

with the DOiT lessons and teaching materials, but implementation of the programme decreased 

towards the end of the programme and only one third of schools wanted to continue using the DOiT 

programme in the future. 

Further, using an exploratory implementation index, some evidence was found for an association 

between higher implementation index scores and programme effectiveness, but more research is 

needed to test the validity of the implementation index. Future studies should continue to evaluate 

implementation of evidence-based programmes to better understand if and how effectiveness is 

retained when disseminating evidence-based approaches into practice.  
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ABSTRACT 

 

Background: This paper describes the barriers and facilitating factors to the adoption, implementation 

and continuation of the Dutch Obesity Intervention in Teenagers (DOiT) programme in the Netherlands. 

 

Methods: We evaluated the adoption, implementation and continuation of the programme at 20 

voluntary prevocational schools, which adopted the programme. Interviews were conducted with DOiT 

coordinators and/or teachers (n=44) at the end of the first and second school year of the 2-year 

implementation period. Interviews were recorded and transcribed verbatim. Data were coded by two 

researchers independently. Identified barriers and facilitating factors were categorized into four groups: 

1) organizational factors, 2) individual factors, 3) characteristics of the programme, and 4) 

characteristics of the implementation strategy. 

 

Results: Teachers and DOiT coordinators identified various implementation barriers (e.g. lack of 

planning, other urgent unforeseen priorities, no plan to cope with teacher turnover and high teacher 

workload) as well as facilitating factors (e.g. involvement of DOiT coordinator and support from the 

DOiT office, sufficient communication and collaboration between teachers, strong teacher motivation 

and flexibility of the programme). 

 

Conclusion: Overall, DOiT implementers were satisfied with the compatibility, layout, content and 

potential for tailoring the programme. Barriers for successful implementation were mainly at the school 

and teacher level. Findings of this study can be used for further improvement of the DOiT programme 

and for the development and improvement of other health promotion programmes in school settings. 
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BACKGROUND 

Schools are regarded as a feasible setting to implement obesity prevention programmes, as they have 

access to almost all children regardless of their ethnic or socio-demographic background (61). Although 

the number of evidence-based prevention programmes in the school setting has increased in the last 20 

years (34;60;106;121), few studies have examined factors that impede or facilitate the implementation 

of school-based obesity prevention programmes (31;52). Insight into these enhancing and undermining 

factors could explain why programme effects were disappointing or absent and could improve 

dissemination and subsequent programmes implementation. 

The Dutch Obesity Intervention in Teenagers (DOiT) programme is an example of a nationwide 

school-based obesity prevention programme in the Netherlands. The DOiT programme targets both 

sides of the energy-balance equation (energy intake and energy expenditure) in order to prevent 

overweight and obesity in youth. The DOiT programme consists of 12 fixed theory lessons and four 

physical education lessons (i.e. 16 lessons equally divided over two school years) and three optional 

lessons. To facilitate the implementation process, the programme is supported by a 7-step 

implementation strategy with accompanying materials to teachers on the DOiT website (99;114).  

The initial DOiT programme showed promising effects on adiposity measures and energy balance-

related behaviours (EBRBs) during an RCT evaluation (96;97). Subsequently, the programme 

effectiveness was evaluated during nationwide dissemination. The programme was disseminated 

without strong support from a research team and, therefore, followed the natural course of adoption, 

implementation and maintenance (115). During this nationwide dissemination, the programme showed 

only modest effects on behaviour: decrease in consumption of sugar-containing beverages in girls, 

increase in breakfast-taking frequency in boys, but no effects on adiposity measures (113). 

Therefore, insight into factors that either facilitated or hampered dissemination is required to 

understand why the effects observed during the RCT were not translated into effects in the nationwide 

dissemination. To answer this question, we assessed the facilitating factors and barriers to the adoption, 

implementation and continuation of the DOiT programme throughout the Netherlands. Based on the 

results, we formulated recommendations to optimise, encourage and enhance successful 

implementation of the DOiT programme and improve programme effectiveness. 
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METHODS 

 

Intervention and implementation strategy 

DOiT is a school-based obesity prevention programme for 12- to 14-year olds, developed according to 

the Intervention Mapping protocol (9;99). The aim of the DOiT programme is to prevent overweight and 

obesity in adolescents by improving their EBRBs. The initial programme was developed and evaluated in 

2002-2006. Based on the accompanying process evaluation and additional interviews with teachers, 

adolescents and parents in 2009, we adapted the DOiT programme. Examples of such programme 

adaptations were an extension of the programme from one to two school years, adding daily breakfast 

consumption as additional optional target behaviour, and adding a parental component (e.g. 

information booklet for parents, homework assignments and optional parental meeting homework 

assignments). 

The adapted programme consisted of 12 fixed theory lessons and four physical education lessons 

(i.e. 16 lessons equally divided over two school years), three optional lessons and a parental component. 

The lessons in the first year aimed at increasing awareness and knowledge of EBRBs and facilitation of 

healthy EBRBs. The lessons in the second year focussed on increasing awareness and acting upon the 

influence of the (obesogenic) environment. The parental component focussed on increasing social 

support of the parents and on raising awareness of the availability and accessibility of healthy products 

and activities in the home environment. The DOiT materials included a 'schoolbook' accompanied by 

separate worksheets, a student toolkit (pedometer, food/exercise diary and online computer-tailored 

advice) and a parental information booklet. We developed two different versions of the programme, 

tailored to the two higher and two lower levels of the prevocational education system in the 

Netherlands (7). 

To facilitate the adoption, implementation and continuation process, we developed a 7-step 

implementation strategy to guide teachers through the implementation process:1) review the DOiT 

programme, 2) identify barriers for implementation, identify solutions and gain support within the 

school, 3) decide to work with DOiT and develop a tailored plan for implementation, 4) become familiar 

with the implementation of the programme by completing the online training, 5) deliver the 

programme, 6) conclude and evaluate the programme, 7) define impeding and facilitating factors for 

implementation and create a renewed plan for implementation and embedding of DOiT. Through the 
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website, we provided an implementation toolkit with materials to facilitate the implementation process 

of each implementation step, such as a factsheet, brochure, exemplary teaching materials, 

prefabricated presentation, plan for implementation, instructional video and evaluation guideline.  

Furthermore, DOiT was supported by an extensive teacher manual with a login for extra materials 

provided at the DOiT website. Schools were advised to appoint a DOiT coordinator. The task of the 

coordinator was to support overall implementation within the school. Further, we used a personal 

approach by installing a ‘DOiT support office’. The contact person in this support office was available for 

support and advice for implementers of DOiT throughout the school year. The development and content 

of the DOiT programme is described in detail elsewhere (99;114). 

 

Recruitment 

Since August 2011, the DOiT programme was available to all schools in the Netherlands as a voluntary 

add-on to the mandatory curriculum. The DOiT support office employee actively recruited schools by 

activities such as posting news items on relevant websites, or in digital mailings and by being present at 

local meetings of relevant stakeholders. Additionally, the DOiT support office employee informed 

potential prevocational schools by sending a DOiT introductory package (114). 

After ordering the DOiT materials, the school was invited to participate in the present study. 

Participating schools received free teaching materials for three classes in appreciation for time spent 

providing research data. A convenience sample of 20 schools volunteered to participate in the study. 

Each school was asked to appoint a contact person (‘DOiT coordinator’) for communication with both 

teachers and the DOiT office (114). 

 

Theoretical Framework 

Using the innovation framework developed by Fleuren et al.(42), we adapted the five categories of 

impeding and facilitating determinants to the school setting: 1) contextual factors, such as the extent to 

which a programme fits the existing school health policy, 2) organizational factors, such as the decision 

making process in the school, available time and budget, 3) individual factors, such as teachers’ 

knowledge, skills, self-efficacy and intention to implement the programme, 4) characteristics of the 

programme, such as compatibility and flexibility of the programme, and 5) characteristics of the 

implementation strategy, such as programme training, feedback on implementation and 
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implementation materials. Gaining insight into adoption, implementation and continuation may explain 

the transition of implementers from ‘non-use’ to ‘sufficient use’ through stages of innovation (42). 

 

Data collection 

The study was an observational study using semi-structured in-depth interviews to evaluate the 

adoption, implementation and continuation process of DOiT at 20 prevocational education schools in 

the Netherlands. All other qualitative data, systematically collected or observed during the study, was 

also considered as data (16;122). This means that not only information from in-depth interviews with 

teachers and coordinators, but also all data reported during phone calls or observed during school visits 

was included in the analysis. Details of the aims, design and methods have been published elsewhere 

(115). 

 

Semi-structured interviews 

A semi-structured interview guide was used to identify the barriers and facilitators related to adoption, 

implementation and continuation of the DOiT programme experienced by teachers and DOiT 

coordinators at the implementing schools. At the end of each school year (around May 2012 and May 

2013), we invited all teachers and/or the DOiT coordinator for an in-depth interview. During these two 

time periods, we attempted to gain insight into facilitators and barriers for implementation, intentions 

and opportunities for future implementation of DOiT. Examples of interview questions were: ‘To what 

extent was there support within the school to initiate DOiT?’, ‘How were the methods and materials 

perceived?’, ‘What is the future of DOiT within the school?’, and ‘Which factors impeded or facilitated 

adoption, implementation and continuation of the DOiT programme at your school?’. The principal 

researcher led the interviews (FvN) and if necessary asked clarifying questions. A research assistant took 

notes and all interviews were recorded digitally. 
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Data analyses 

Each digital interview was transcribed verbatim. Two researchers (FvN and DB) independently coded all 

transcripts and other data obtained during phone calls or school visits. The codes were grouped into 

similar concepts in order to make them more workable. Possible barriers and facilitating factors were 

ordered into a matrix (16) and categorized by the framework of Fleuren et al. (42). The two researchers 

discussed differences and agreed upon final presentation of the emerging themes. The experienced 

barriers and facilitators are illustrated by quotations in the results section. These quotations were 

derived from the conducted interviews and were translated into English. 

 

RESULTS 

In total, we conducted 44 interviews with teachers and/or DOiT coordinators at the 20 implementing 

schools. The interviews were held with (1) the DOiT coordinator only (N=17), (2) the DOiT coordinator 

and teachers (N=20), and (3) teachers only (N=7). The interviews took on average 43 (range 15-108) 

minutes. 

 

Facilitators and barriers 

Table 8.1 provides an overview of the main facilitating factors and barriers in the adoption, 

implementation and continuation phase of the nationwide dissemination of DOiT. We present barriers 

and facilitators that were mentioned by teachers and DOiT coordinators: school factors, teacher factors, 

programme factors and implementation strategy factors. Teachers and coordinators did not indicate 

influential factors at the context level. 

 

School factors 

In all phases, teachers expressed that the commitment of teachers and school management was a 

facilitator. Communication between teachers who implemented the programme was perceived as 

another important facilitator for implementation. A hampering factor was that schools only plan their 

curriculum for one school year. As the DOiT programme was divided over two schools years, this 

required 2-year planning. Our results indicated that the complexity of constant changes in the school 

setting such as teacher turnover, student turnover, and replacement of DOiT by other subjects, 

complicated a 2-year programme planning.  
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Teacher: 'The problem is that you can't plan two years ahead. Planning a year in advance works just fine, 

you can say "Okay, here are the classes, we've got this number of students, this number of teachers, 

who's going to lead the programme?". But you just can't do that two years in advance; schools are 

continuously changing, so you can't plan that far ahead.' 

 

Involvement and support from local health promotion professionals (i.e. intermediaries at 

municipalities, municipal health services or sport organizations) was perceived as a facilitator to 

programme implementation. These health promotion professionals can support schools and provide 

financial resources to adopt and continue to work with DOiT. Continued implementation after one year 

often depended on the flexibility in the curriculum and the persistence of the DOiT coordinator. Finally, 

lack of financial resources impeded continuation with the programme. 

 

Teacher factors 

Teachers considered overweight and obesity as an important health problem. Further, they regarded 

the DOiT programme, with its focus on dietary as well as physical activity behaviour, as a feasible school 

intervention programme. In general, there was strong motivation to start with DOiT among teachers. 

There was a large variation in the amount of time teachers had spent on the DOiT lessons. Teachers 

perceived the flexibility of the programme as a facilitating factor.  

 

Teacher: 'For me, that's the added value of DOiT: you can pick and choose the elements you want.' 

 

The opportunity to tailor the programme to their teaching preferences and available teaching time was 

much appreciated, but also meant extra efforts and preparation. At the start of the school year, 

teachers had the intention to implement the programme, but during the school year the available time 

for implementation of DOiT was often reduced, due to cancelation of classes and other urgent 

unforeseen priorities, such as other activities and projects. 

 

DOiT coordinator: 'You've got a lot of different things all going on at the same time, so it's a real 

organizational challenge to get certain things off the ground.' 
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Programme factors 

Overall, teachers were satisfied with the layout and content of the DOiT programme and intended to 

continue or use programme elements in the future. Furthermore, the extensive teacher manual was 

regarded as a workable manual for programme implementation. However, the programme was 

regarded as too complicated for the lower vocational education level. Teachers reported that the 

teaching materials would benefit from the inclusion of more practical applications, such as videos. 

Although teachers found it important to involve parents in the programme, in practice parental 

involvement appeared difficult.  

 

DOiT coordinator: 'You see relatively little; I think that needs to happen at home. But because you've 

already got so much on your plate it's difficult to find time for this. In my view, parents are the ones who 

are best positioned to influence their children and make this a success.' 

 

Implementation strategy factors 

Lack of planning was experienced as hampering implementation and continuation of the programme. 

Teachers regarded the DOiT coordinator as the most critical component for school-wide 

implementation. Facilitating tasks of the coordinator were responsibility for overall coordination, 

planning of programme, distribution of materials and keeping the enthusiasm towards DOiT alive.  

 

Teacher: 'Keeping DOiT alive and sending us reminder mails, that really worked for us.' 

 

Besides support from the DOiT coordinator, support from the DOiT office employee was also regarded 

as a facilitating factor for successful adoption and continuation. Teachers were satisfied with the DOiT 

website and supporting implementation materials. 
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Table 8.1: Main facilitating factors and barriers to the nationwide adoption, implementation and 
continuation of the DOiT programme in the Netherlands, as mentioned by teachers and DOiT 
coordinators during in the interviews 
 

Adoption Facilitating factors Barriers 

School factors 

 

Shared decision making; involvement teachers in 

decision making process 

Top-down decision making, resulting in lack of 

commitment of teachers 

Involvement and support from local health 

promotion professionals 

Unclear internal communication of decision makers 

about expected workload for teachers  

Strong commitment of teachers and school 

management to start with the programme 

Lack of feasibility to incorporate the ‘extra’ DOiT 

programme into the regular curriculum due to 

overload in school curriculum, 

DOiT fits into existing health promotion activities in 

the school as part of a whole-school health 

promotion approach 

 

Teacher factors Strong motivation to start with the programme  Lack of perceived need for using a new programme, 

due to overlap with the current teaching materials 

Positive attitude towards the rationale of DOiT and 

its focus on both dietary as well as physical activity 

behaviour 

 

Programme factors Feasibility and compatibility of the programme to 

the regular biology, health and physical education 

lessons dealing with healthy nutrition and physical 

activity 

 

Perceived attractiveness of the layout and 

connection with the adolescents’ perception 

 

Perceived importance of obesity prevention in the 

school, need for programme that addresses both 

healthy nutrition as well as physical activity 

behaviour 

 

Implementation 

strategy factors 

Availability of website with a toolkit for 

implementation 

 

Face-to-face information meeting with DOiT 

employee  
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Implementation Facilitating factors Barriers 

School factors Strong commitment of teachers and school 

management to implement the programme 

Complexity of collaboration between teachers, 

different sections and teams  

Clear and short communication between 

teachers, sections and teams 

Large teacher turnover, with lack of solutions to 

tackle this problem; resulting in lack of 

transmission of information concerning DOiT 

Clear school-wide plan for implementation Lack of availability of materials and facilities, such 

as availability of computers 

Teacher factors Sufficient collaboration between teachers who 

implement the programme  

High teacher workload; lack of time to prepare and 

implement the DOiT lessons 

High perceived flexibility of the programme; 

teacher can implement those parts of the 

programme that suit their teaching preference 

Large variation in the amount of time teacher spent 

on the lessons 

Strong motivation and commitment to work with 

the programme 

Other priorities, such as other urgent unforeseen 

activities and projects that suppresses the available 

time for implementation of DOiT 

Programme factors Compatibility of the programme to the regular 

biology, health education and PE lessons dealing 

with healthy nutrition and physical activity  

Incorrect indication of time needed for the lessons; 

teachers often used the lessons as starting point 

for broader discussion  

Potential for tailoring the lessons with the extra 

online materials to the educational level and the 

school facilities 

Programme was too complex for the vocational 

education level 

Satisfaction with layout and content of the 

materials 

Lack of practical applications during the execution 

of the lessons 

Extensive teacher manual to support 

implementation 

Lack of incentives for adolescents; resulting in 

unmotivated adolescents 

Perceived enthusiasm of adolescents Difficulties to involve parents in programme 

Multidisciplinary character of DOiT increased 

collaboration between biology, health and 

physical education teachers 

Unbundled workbook, difficulties in copying the 

separate worksheets 

Implementation 

strategy factors 

Overall coordination of DOiT coordinator who is 

highly motivated, makes a plan, distributes the 

materials and keeps DOiT alive in the school 

DOiT coordinator who is not implementing the 

programme themselves 

Sufficient support from the DOiT office team Changes in planning for implementation 

Informative and sufficient website  
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Table 8.1: Main facilitating factors and barriers to the nationwide adoption, implementation and 
continuation of the DOiT programme in the Netherlands, as mentioned by teachers and DOiT 
coordinators during in the interviews (continued) 

 
Continuation Facilitating factors Barriers 

School factors Strong commitment of teachers and school 

management to continue with the programme 

Lack of evaluation amongst teachers, resulting in no 

decision making about continuation  

Available financial resources; either school budget or 

external funding, such as municipal grants 

Shortage of financial resources 

Perceived initial implementation as pilot; continued 

implementation builds on lessons learned  

Complexity of constant changes in the school 

setting, such as teacher turnover, student turnover, 

and replacement of DOiT in other subject, making a 

2-year programme planning difficult 

High perceived fit of DOiT into existing health 

promotion activities in the school as part of a whole-

school health promotion approach 

Overload in curriculum, schools prioritise other 

health promotion activities then obesity prevention 

Teacher factors Strong motivation to work with the programme High teacher workload 

Programme 

factors 

Continued implementation of perceived successful 

elements of the programme 

DOiT perceived as project that stops after two years  

Materials were collected and stored in schools, so 

that teachers could re-use them next year and 

continue without any extra costs 

Overlap with regular teaching materials, DOiT 

perceived as non-complementary 

 Lack of continuation due to loss of materials  

Implementation 

strategy factors 

 Lack of strategy for how to continue with DOiT 

 

DISCUSSION 

Since schools are a feasible setting for implementation of obesity prevention programmes, this study 

explored factors that may facilitate or hinder the adoption, implementation and continuation of such 

programmes in the school setting. We found various important implementation barriers (e.g. lack of 

planning, other urgent unforeseen priorities, no plan to cope with teacher turnover and high teacher 

workload) as well as facilitating factors (e.g. involvement of DOiT coordinator and support from the 

DOiT office, sufficient communication and collaboration between teachers, strong teacher motivation 

and flexibility of the programme). These insights from schools implementing the DOiT programme echo 
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themes that have been highlighted in previous studies that evaluated barriers and facilitators in the 

school setting (31;52;68;73). 

Given that teachers were satisfied overall with the compatibility, layout, content and potential for 

tailoring the programme, programme factors seem less impeding for the delivery of the DOiT 

programme. Rather, barriers for successful implementation appeared to be at the school and teacher 

level, such as complexity of the school setting and teacher turnover. The strongest barriers to sustained 

implementation of the programme were the complexity of constant changes in the school setting such 

as other urgent unforeseen priorities, high workload and lack of communication and collaboration 

between teachers. Furthermore, large teacher turnover was perceived as a problem for implementation 

and sustainability – as was expected from extant literature (35;36;42). We extended and spread the 

initial programme over two school years to account for the fact that effects dissipated once the 

programme stopped (97). In practice, it seemed difficult to plan a 2-year programme, due to constant 

changes in the school setting. Schools that successfully overcame such barriers had more flexibility in 

the curricula, strongly motivated and committed teachers and a devoted DOiT coordinator, in 

comparison to their unsuccessful counterparts. 

In contrary to previous studies, financial and school management support were not perceived as 

main barriers. Financial support is often mentioned as a major barrier to the adoption of a programme 

in other studies (44;63;68). This was not the case in our study. Possible explanations expressed by 

coordinators are that the DOiT programme and materials were offered at a relatively low cost and that 

schools often had sufficient budget (such as general school budget, the school sports budget or external 

municipal funding) for health promotion projects like DOiT. Further, the website, with additional 

materials such as the implementation strategy, was freely accessible to all school in the Netherlands.  

Although some schools mentioned that lack of financial resources was a barrier for continuation, this 

was not the case for most schools, who planned to re-use the materials or elements of the programme. 

School management support and commitment was experienced as an important facilitator. This is in 

line with previous studies that found good management skills and support for the programme to be 

beneficial for implementation success (44;73). In our study, it appeared that the school management 

was mainly involved in the DOiT adoption and continuation decision, but they did not interfere with the 

implementation process; teachers coordinated, planned and organized the DOiT programme. However, 

commitment was regarded as facilitator throughout all phases. 
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Strengths and limitations 

A major strength of this study is that we examined barriers and facilitating factors that schools 

experienced during two subsequent years of implementation of DOiT. Another strength of this study is 

that we also conducted interviews with teachers and/or coordinators at schools that stopped 

implementing DOiT; this gives a rather complete and real-world view. The final strength of this study is 

that we structured the data according to the theoretical framework of Fleuren et al. (42) previously used 

in comparable studies (31), making comparison with other studies possible. 

This study also has some limitations. Bias may have occurred because the principal researcher and a 

research assistant conducted the interviews. Interviewed teachers knew the principal researcher; which 

may have led to more socially-desirable answers. Recall bias may also have emerged, since the 

interviews were conducted at the end of each school year. Furthermore, analyses of qualitative data 

rely on the subjective interpretation of researchers. To reduce this bias, two researchers independently 

analysed all data. 

 

Implications for future implementation of DOiT 

Based on the results of this study, we formulated three recommendations at the programme level as 

well as the support level, to optimise, encourage and enhance successful implementation of the DOiT 

programme and improve programme effectiveness:  

 

1) Inclusion of more practical applications during the execution of the lessons, such as videos;  

2) Stronger involvement of parents. In practice, the parental component was poorly implemented. Since 

other studies also report difficulties in reaching and involving parents (51;111), additional interviews 

with parents and teachers or participatory research with involvement of parents would be needed to 

reconsider if a parental component is feasible and what adaptations should be made in order to 

improve parent participation in DOiT; 

3) Addition of a face-to-face instruction for coordinators and preferably also teachers instead of only a 

5-minute instructional video. Earlier studies showed that pre-intervention training is a common method 

to provide implementers with the required knowledge and skills for implementing a programme (10;35). 

This training can promote understanding of the theoretical and practical principles behind the evidence-

based programme.  
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CONCLUSION 

In conclusion, the interviewed teachers and coordinators expressed that lack of planning, urgent 

unforeseen priorities, inability to cope with high teacher turnover and workload were important barriers 

for adoption, implementation and continuation of the DOiT programme. In contrast, involvement of a 

DOiT coordinator and support from the DOiT office, adequate communication and collaboration 

between teachers, strong teacher motivation and flexibility of the programme were mentioned as 

facilitators for adoption, implementation and continuation of the DOiT programme. Findings of this 

study can be used for further improvement of the DOiT programme and for the development and 

improvement of other health promotion programmes in school settings. 
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General discussion 
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This thesis describes the preparation and evaluation of the adoption, implementation and continuation 

of the school-based Dutch Obesity Intervention in Teenagers (DOiT) programme, in order to gain insight 

into the facilitating factors and barriers to its nationwide dissemination. In this chapter, the main 

findings of this thesis are presented and discussed. Next, recommendations for future implementation 

research and adaptations to the DOiT programme are presented. Finally, implications for practice are 

presented, leading to an overall conclusion. 

 

Main findings 

Need for obesity prevention 

In chapter 3, adiposity measures of 12- to 14-year old Dutch adolescents attending prevocational 

education measured in 2011, were compared with their peers measured in 2003. Boys were more likely 

to be overweight, and had larger waist circumferences in 2011 compared to 2003. For girls, these 

differences were observed mostly at the lower education level. This increase in prevalence of 

overweight in this segment of the Dutch population endorses the need for implementation and 

dissemination of effective obesity prevention programmes targeting youths. 

  

Development of DOiT programme 

In 2002, the initial development of DOiT was formed using the Intervention Mapping (IM) protocol (9). 

In 2009, adaptations to the DOiT programme were again guided by the IM protocol in preparation of the 

nationwide dissemination at prevocational schools throughout the Netherlands. Adaptations to the 

DOiT programme were made, such as an extension of the programme from one to two school years and 

by adding consuming a daily breakfast as additional optional target behaviour. The focus of the 

environmental component - i.e. changing the school environment and/or how to deal with this 

environment - was re-aimed at raising awareness of the effects of the environment on health behaviour, 

as opposed to school-specific advice directed towards the school canteen. Furthermore, a parental 

component was added to the programme. Two different versions of the programme were developed, 

tailored to the two higher and two lower levels of the prevocational education system in the 

Netherlands (7).  

 



 

150 

To facilitate the implementation process for teachers, a 7-step implementation strategy with 

accompanying materials was developed. Furthermore, implementation of DOiT was supported by a 5-

minute instructional video on the DOiT website. Teachers were provided with flexibility for 

implementation via an extensive teacher manual with a login for extra materials, including more 

practical applications for the lessons. 

Based on advice from teachers and stakeholders, a personal approach was used by installing a ‘DOiT 

support office’. The contact person in this support office was available for support and advice for 

implementers of DOiT throughout the school year. 

 

Programme effects on adolescents’ adiposity and behavioural outcomes 

Chapter 6 describes the impact of the DOiT programme. For the total study sample, implementation of 

the adapted programme did not lead to significant programme effects on any of the adiposity measures 

(BMI, waist circumference or skinfolds) or target behaviours at 20-month follow-up (consumption of 

sugar-containing beverages (SCB), high-energy snacks/sweets and intake of breakfast, screen time (TV 

viewing and computer use), active transport to school and sport participation). However, subgroup 

analyses showed that the programme resulted in significant beneficial effects on consumption of SCB in 

girls and breakfast consumption in boys. There was no evidence found for mediated intervention effects 

by the observed EBRBs on adiposity measures.  

 

Process evaluation 

The process evaluation, as described in chapter 7, provides insight into the implementation ‘black box’ 

of the DOiT programme. The percentage of accomplished implementation strategy activities ranged 

from only 9% (for ‘closure meeting’) up to 93% (for ‘obtaining support within the school for adoption’). 

The percentage of lessons delivered decreased from 74 to 18% towards the end of the programme. 

Fidelity to the teacher manual ranged from 26 to 85%.  

In general, teachers were satisfied with the DOiT lessons and teaching materials. Adolescents were 

moderately satisfied with the DOiT materials. Twenty-seven percent of the teachers at the 18 

implementing schools reported that DOiT had become an embedded programme in their school 

curriculum.  
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Using an exploratory implementation index, a higher implementation index score was associated 

with programme effectiveness; adolescents attending schools with a high implementation index score 

tended to have lower adiposity measures, while associations between implementation score and 

behavioural change were inconsistent. 

 

Facilitating factors and barriers 

In chapter 8, facilitating factors and barriers to nationwide adoption, implementation and continuation 

of the DOiT programme were identified. The interviewed teachers and DOiT coordinators at the 

implementing schools expressed various barriers (e.g. lack of programme planning, other urgent 

unforeseen priorities, no plan to cope with teacher turnover and high teacher workload) as well as 

facilitating factors (e.g. involvement of DOiT coordinator and support from the DOiT office, sufficient 

communication and collaboration between teachers, strong teacher motivation and flexibility of the 

programme). 

 

Possible explanation for limited intervention effects 

Based on the results obtained from this study, it can be concluded that the adapted DOiT programme in 

its current form showed no significant favourable effect on adolescents’ adiposity and only some effects 

on energy balance-related behaviours (EBRBs) during the nationwide dissemination process. Our 

findings, therefore, deviate from the results found during the more controlled evaluation of the initial 

DOiT programme in 2003-2005. That evaluation showed significant - small, but relevant - effects on 

some adiposity measures (thinner skinfold thickness in boys and girls, and smaller waist circumference 

in boys) and EBRBs (a reduction in SCB consumption in both boys and girls, and a reduction in screen 

time in boys) (96;97). Mediation analyses on that data showed that SCB consumption mediated the 

intervention effects on BMI (124). 

Therefore, an important question is why the adapted DOiT programme is less effective. There are 

three possible explanations for these findings: 1) in the present study the intervention was in its 

dissemination phase and, therefore, less controlled than the initial study; 2) too large adaptations to the 

programme; and 3) different environmental context, characterized by a high general level of awareness 

of overweight and obesity and its drivers. 
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Dissemination process 

The first explanation for the limited intervention effects may be that the programme was evaluated 

during less controlled dissemination. To minimise interference of programme implementation by 

measurements and the possible contaminating effect of measurements on implementation (116), 

measurements were only taken at baseline and after 20 months, and not at 8- and 12-month follow-up 

as conducted in the initial study. Therefore, we only have insight into 20-month changes and not in the 

short-term intervention effects. It might be that initial intervention effects, if present, diminished after 

the intervention period, and were therefore not present in our study at 20-month follow-up. 

A natural recruitment strategy was applied. Whereas in the initial DOiT programme, schools were 

recruited for participation in an RCT, in the present study schools were recruited as part of the national 

dissemination process. This meant that the DOiT office actively recruited schools for dissemination 

rather than for participation in an RCT. In case a school ordered the DOiT materials, the school was 

invited to participate in the study. Schools included in the initial RCT might, as part of a study, have been 

more motivated or stimulated to implement the programme as intended. Since we have no 

implementation measures or baseline school characteristics of the initial trial, we cannot compare the 

schools. 

 

Adaptations to the programme 

The second explanation for the disappointing intervention effects could be that programme 

adaptations, i.e. the extension to two school years, flexibility and support for implementation, worked 

counteracting. As the initial DOiT programme was effective in changing adolescents’ EBRBs (96;97), the 

content, core elements and practical strategies, e.g. goal setting, modelling and feedback, were retained 

in the adapted version. Therefore, it is expected that the same behavioral change meachisms for 

adolescents would apply. However, as already mentioned, the programme was extended from one to 

two school years. It might be that this less intensive dose, over a longer period, led to less of an 

intervention effect.  

Furthermore, teachers were more flexible in the implementation of the lessons. The process 

evaluation among teachers (chapter 7) indicated that not all teachers had implemented all DOiT lessons. 

Furthermore, the number of lessons delivered decreased towards the end of the programme. On 

average teachers had delivered 3.5 of six lessons in the first year and 2.2 of six lessons in the second 
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year. Physical education teachers delivered on average 2.8 of the four planned lessons, spread over the 

two years. Teachers apparently chose lessons that were easy to implement, such as the lessons in which 

guidelines for daily food intake (77% of teachers) and recommendations for daily physical activities 

(86%) were discussed, compared to more complicated lessons such as providing adolescents with 

personal advice to change their behaviour (30%). If lessons were implemented, compliance to the 

teacher manual ranged from 26 to 85%.  

Moreover, not all schools executed the implementation strategy activities according to plan. 

Teachers were supported via an implementation strategy on the DOiT website and a DOiT office. The 

implementation strategy was developed together with teachers and other stakeholders; so all 

implementation activities were expected to contribute to programme delivery. The degree of 

implementation of the prescribed strategies ranged from only 9 up to 93%. The implementation 

strategy may not have sufficiently supported teachers for implementation and, therefore, in bringing 

about programme effects.  

 

Changed environmental context 

A third explanation for the lack of intervention effects could be the environmental context. The initial 

DOiT evaluation was conducted in a very different time, characterized by a lower general level of 

awareness of obesity and its drivers. This is in contrast with the current situation, in which –for example- 

media attention regarding overweight and obesity and its behavioural risk factors and presumed 

solutions is present and can be hardly avoided. This could be an additional explanation for the smaller 

effects observed in the current DOiT study as the difference between DOiT and usual care now is likely 

to be much smaller than in 2003.  

Although there may not have been a large improvement in behavioural change, avoiding worsening 

of EBRBs may already be a valuable outcome in the current obesogenic environment. Since we found 

the same pattern of changes in behaviours for both the intervention as well as the control group (i.e. no 

differences for most EBRBs), we cannot attribute these findings to the delivery of DOiT. 
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Methodological considerations 

Methodological strengths and limitations of the studies included in this thesis have been discussed in 

detail in the previous chapters. These issues need to be taken into account when interpreting the 

results. Next, some major considerations are further discussed, especially concerning the main objective 

of the studies described in this thesis: exploration of the implementation and dissemination of DOiT. 

These especially concern the study design, choice of outcome measures, assessing degree of 

implementation and limitations to effect evaluation in the school-setting. 

 

Study design 

The main strength of this study is that the natural, i.e. less controlled, course of adoption, 

implementation and continuation was systematically monitored and evaluated at schools implementing 

DOiT, which prevented overestimation of effects due to unrealistic controlled conditions (80). Both 

qualitative (i.e. semi-structured interviews) and quantitative methods (i.e. questionnaires) were used, 

allowing data triangulation to evaluate the dissemination process of DOiT. Although this is a major 

strength of the study, this is also a limitation. The research team could not be blinded to group 

assignment and the schools were not randomized. Another limitation of this design is that there was no 

control condition applying another implementation strategy. The results of this study, therefore, do not 

allow us to conclude that our implementation strategy leads to higher implementation compared to 

another strategy. 

 

Process measures 

Teachers’ self-report on process indicators was based on existing questionnaires, used in the previous 

DOiT evaluation and the ‘Krachtvoer’ evaluation study (13;98). The psychometric characteristics of this 

questionnaire are unknown. Direct structural observations during the lessons could have provided more 

objective insight into the process indicators. On the other hand, observations may interfere with the 

dissemination process.  

 

Assessing degree of implementation 

We applied an innovative method to obtain school implementation scores. Some studies have reported 

the number of lessons that were taught as a single measure for the level of programme implementation 
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(13;123). Since implementation is a complex process, a combination of different process indicators such 

as dosage, fidelity, and quality of delivery at both the programme as well as the support level play a role 

(35). We combined these different process indicators into an implementation score, based on 

recommendations of Domitrovich et al. (35) and the implementation index of Dix et al. (33). This theory 

driven selection is a major strength of our study. As far as we know, a systematic tool that combines 

different process measures into a single implementation index score is to date not available.  

Although the development and subsequent use of an implementation index can be regarded as 

strength of the study, this may also be a limitation. Firstly, the implementation index needs further 

validation. Second, in our study the number of teachers reporting on programme implementation 

(n=68) was limited, since only data at 18 schools was collected and a relatively small number of teachers 

per school (range 2-7) were involved in programme implementation. Further, data was aggregated at 

school level, since we could not link teacher implementation data with adolescent data. Another 

limitation is the fact that data for the implementation index was derived from the teacher questionnaire 

completed after implementation of the 2-year DOiT programme. This could have led to recall bias. 

Assessing degree of implementation during the implementation process may have provided more 

insight into the degree of implementation over time. Therefore, the results regarding the 

implementation index should be considered exploratory. 

 

Measurement of behavioural change 

The measurement of adolescents’ EBRBs should also be discussed. Although adiposity measures (i.e. 

body height and weight, skinfold thickness, and waist circumference) from all participating adolescents 

were obtained objectively, questionnaires were used to assess adolescents’ EBRBs. Trained research 

assistants provided standardized verbal instructions on how to complete the questionnaire. They tried 

to minimise socially-desirable answers by stressing anonymity and emphasizing that there were no right 

or wrong answers.  

Although the questionnaire showed acceptable test-retest reliability and construct validity (58), 

adolescents of this age and educational level in our study were not highly motivated to adequately 

answer questions addressing behaviours. It took adolescents approximately 45 minutes to complete the 

questionnaire. The span of attention may have been lacking to answer all questions properly. Use of 

more objective measures, such as observations or accelerometry, may be more sensitive to detect 
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subtle changes in behaviour. However, considering the present sample size, financial and time 

constraints, self-report questionnaires were considered most suitable for the current study.  

 

Limitations regarding the school-setting  

The DOiT programme is a school-based programme implemented by teachers at schools. Schools are 

regarded as a convenient and practical setting for implementing interventions as they allow children and 

adolescents to be easily reached (61). However, this setting has limitations for programme evaluation 

and implementation, such as time constraints and teacher turnover. One of the teachers’ main critiques 

of the programme was that its implementation required more time than expected. Education regarding 

a healthy diet and regular participation in physical activity is not one of the core aims of schools. 

Therefore, teachers seem to only implement those parts of the programme that suit their preference, 

leading to partially implemented programmes.  

Furthermore, there was a large staff turnover among teachers in our study. The fact that the DOiT 

programme is delivered over two school years, requires - or it would at least be preferable - that 

teachers are teaching the same subject to the same classes in two subsequent years. Continued 

implementation during two years depends on sufficient knowledge transfer and communication 

between teachers. In our study, only 42% of the teachers taught DOiT in both school years. This 

complicated implementation evaluation (i.e. linking teacher implementation data with adolescent data).  

 

Future implementation research 

Given the growing interest in implementation evaluation as a way to increase translation of scientific 

results into practice, adequate measurement of implementation are imperative. Implementation 

evaluation research can provide insight into the dynamic nature of implementation processes and key 

factors that are critical for successful implementation of effective overweight and obesity prevention 

programmes. In order to achieve this, consensus is needed regarding the use and applications of 

theoretical frameworks, terminology and measures within the field of implementation evaluation. 

Furthermore, more research addressing quantification of degree of implementation and key 

components for replication of the programme are needed. 
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Theoretical frameworks 

A number of theories, theoretical frameworks and models guided our planning and evaluation activities 

and shaped our dissemination and implementation research. In this study, process indicators that were 

addressed were derived from the Diffusion of Innovation Theory of Rogers (88), the model developed by 

Steckler and Linnan (105), the Process Evaluation Plan of Saunders et al. (92) and the RE-AIM model 

(40;47). Furthermore, potentially relevant implementation-related determinants were also addressed 

such as characteristics of the school, teachers and program, derived from the innovation framework 

developed by Fleuren et al. (42). At present, there is no consensus regarding one superior 

implementation framework. This may explain the diversity of concepts used in implementation 

research. 

 

Terminology  

The lack of agreed-upon terminology in implementation evaluation impedes the systematic analysis and 

summary of existing evidence in the field of obesity prevention and communication across different 

stakeholders (researchers, implementers, and policy makers). In order for the implementation field to 

further develop, a common language is essential (33;83;84). Brownson et al. (20) proposed definitions 

as a first step in order to initiate agreed-upon terminology in the implementation evaluation field. Using 

common implementation terminology in implementation-related publications could help to accelerate 

the scientific progress as well as to identify gaps in dissemination knowledge. 

 

Measures  

Consensus about measures used to assess process indicators could also move the field of 

implementation research forward (38). However, measures in implementation research always need to 

be adapted to specific projects in a specific setting (e.g. government, schools, and hospitals) and are, 

therefore, difficult to standardize completely. As a result, researchers often use or adapt measures 

developed for previous studies in a similar setting or develop new measures. For example, we 

´translated’ the determinants as defined by Fleuren et al. from its original setting (i.e. health care 

organizations) to the school setting. Implementation studies should clearly report how they 

operationalized the process indicators they address, as well as the methods used to measure such 

indicators, to allow comparison between studies.  
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Recently, Huijg et al. developed a standardized questionnaire that can be used by researchers and 

practitioners who are interested in identifying determinants of implementation behaviours (57). This is 

an important step towards more consensus in measurements, contributing to higher quality research. 

 

Implementation index 

Since a systematic tool combining different process indicators into a single implementation index score 

was lacking, we developed our own implementation index. The DOiT implementation index contributes 

to the growing interest in measuring degree of implementation. The index aims to provide insight into 

the dynamic nature of implementation processes and key factors that are expected to be critical for 

achieving effects during implementation. Confirmation in a larger sample is needed to confirm the 

validity of the structure of the index. The index as presented in this thesis should be regarded as a first 

attempt and not as an established implementation index. The stepwise development of the DOiT 

implementation index serves as an example for the development of implementation index instruments 

in future studies.  

 

Blueprint for replication 

In order to maximize the public health impact and successfully decrease childhood overweight and 

obesity prevalence rates, a blueprint (e.g. guideline) for the dissemination of effective programmes 

should be developed, as described in the second chapter of this thesis. This blueprint should contain 1) 

information on contextual conditions that are compulsory for implementation (e.g. support, available 

budget, and available time), 2) a description of the most essential, components of the programme, and 

3) a description of the most critical components of the implementation strategy that need to be 

executed in order to achieve programme effectiveness. This blueprint can be used to effectively 

implement the programme. Unfortunately, the limited programme effects restricted us from conducting 

analyses to explore what conditions and most essential programme components should be included in 

the DOiT blueprint for replication. 

 

Implications for DOiT  

Based on the results of this study, implementation of the DOiT programme in its present form and with 

its current implementation strategy is not more effective than regular curricula in preventing obesity. 
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Since teachers were satisfied with the programme and materials, schools can still substitute the regular 

biology, health education and physical education lessons dealing with healthy nutrition and physical 

activity behaviour by the DOiT lessons. 

From June 2013 onwards, the production and distribution process of the DOiT materials has been 

transferred to an educational publisher, enabling continued dissemination of the programme 

throughout the Netherlands. Future adaptations to the DOiT programme will occur in consultation with 

the researchers of the VU University Medical Center in order to ensure the evidence-based core 

elements and practical strategies of the programme. 

The current process and effect evaluation results can be used as point of departure for again 

revisiting the IM protocol with the aim to improve intervention effects (9). As a start, we formulated 

recommendations to the implementation strategy and programme to further improve programme 

effectiveness, based on the process evaluation and interviews with implementers of DOiT. 

 

Implementation strategy 

Since our implementation strategy did not lead to implementation as intended by the teachers, we 

should reconsider the decisions made during the development process, especially regarding flexibility 

and support for implementation. Earlier studies showed that pre-intervention training is a common 

method to provide teachers with the required knowledge and skills for implementing the programme 

(10;35). Including at least one face-to-face instruction for coordinators and preferably also teachers 

instead of only a 5-minute instructional video may be necessary for optimal implementation. This 

training can promote understanding of the theoretical and practical principles behind the evidence-

based programme. Furthermore, teachers indicated that involvement of a DOiT coordinator at the 

school, collaboration between teachers and a plan to cope with teacher turnover facilitated 

implementation. Additional work is needed to further adjust the implementation strategy for optimal 

programme effectiveness. 
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DOiT programme 

Based on our interviews with DOiT coordinators and teachers, we propose five recommendations in 

order to adapt the programme and possibly increase programme effectiveness: 

1. Definition of core components. Taking into account the time restraints for implementation, the 

programme might benefit from indicating core implementation components of the programme so 

that teachers deliver at least those parts of the programme that contribute the most to 

effectiveness;  

2. Practical applications. An increasing number of schools do not use traditional textbooks anymore, 

but laptops and only digital teaching materials. The programme, therefore, might benefit from the 

availability of an online version as well as including practical applications during the execution of 

the lessons, such as videos; 

3. Tailored versions of the programme. Based on the observed gender differences and educational 

level differences in intervention effects, we need to consider additional programme adaptations by 

sub-group (e.g. gender, educational level); 

4. Involvement of parents. In practice, the parental component was poorly implemented. Additional 

interviews with parents and teachers or participatory research with involvement of parents would 

be needed to reconsider the feasibility of a parental component and what adaptations could be 

made in order to improve parent participation in DOiT; 

5. Adapt the school environment. A Dutch study revealed that in-class education about snacks, 

accompanied by changes to the snack vending machines, new product labels on snacks, and 

decreased price of low-calorie products led to higher sales of lower-calorie products in secondary 

schools (64). Therefore, it might be important to reconsider the adaptations we made regarding 

the environmental component of the DOiT programme and possibly provide schools with healthy 

school canteen advice. 

 

Implications for childhood obesity prevention 

Since most school-based obesity prevention programmes only had limited success, the school setting 

does not seem to be the sole setting to address the obesity problem. There is evidence for other 

important contexts, such as the family and neighbourhood environments (95;121).  



 

161 

However, for interventions to make a difference, it might be necessary to intervene in more or all 

relevant contexts (43;62). Indeed, comprehensive community based public health interventions start 

slowly to show encouraging results in reducing childhood obesity (17;30;69). As DOiT is developed to fit 

into existing health-promotion activities in and around the school, DOiT can also be used as part of a 

more community-based approach. Although challenging, prevention efforts should go beyond the 

schools and include other contexts and approaches for intervention efforts. 

 

Overall conclusion 

This study underlines the difficulty of translating intervention effectiveness from controlled settings to 

real world contexts. Although the initial DOiT programme showed promise effects during the controlled 

evaluation, the adapted DOiT programme was not successful in changing adolescents’ adiposity during 

less controlled dissemination. Nonetheless, the programme resulted in beneficial effects on 

consumption of SCB in girls and breakfast consumption in boys.  

Based on the results of this study, implementation of the DOiT programme in its present form and 

with its current implementation strategy is not more effective than regular curricula in preventing 

obesity. As teachers were satisfied with the programme, schools can still substitute the regular biology, 

health education and PE lessons dealing with healthy nutrition and physical activity behaviour with the 

DOiT lessons. However, in order to significantly contribute to the prevention of obesity, further 

adaptations to the programme and implementation strategy are needed, and inclusion of other 

important contexts for youth should be considered.  

Future studies should continue to evaluate evidence-based programmes during less controlled 

dissemination to better understand if and how effectiveness is retained when disseminating evidence-

based approaches into practice. 
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MIJN RECEPT VOOR EEN AFGEROND PROEFSCHRIFT 

 

Ingrediënten: 

 1 mega sterk promotieteam bestaande uit Amika, Mai, Willem en Hans  

 1 evidence-based lesprogramma met veelbelovende resultaten 

 1 subsidie van de Hartstichting om door te gaan met DOiT 

 Portie ervaring in projecten organiseren voor kinderen met overgewicht bij Stichting Victory 

for Life 

 

Voorbereiding: 

 Werk samen met Judith de Meij en Femke Hoekstra van de GGD Amsterdam om een pilot 

studie te draaien om het aangepaste lesmateriaal te testen 

 Bedenk dat er nog een ‘ongebruikte’ subsidie van Victory for Life zou moeten zijn voor 

onderzoek naar overgewicht bij jongeren. Dank Eric Fischer!  

 Voeg daar vervolgens nog een hoeveelheid centen van de Hartstichting en het NISB aan toe - 

dat zou voldoende moeten zijn 

 Laat dit dan allemaal even goed bezinken om na te denken of je wel echt wilt promoveren: 

dus je voor een paar jaar aan onderzoek wilt vastleggen. Als je daar dan uit bent, ga dan pas 

door met de bereiding 

 

Bereiding: 

 Heb wekelijks overleg met Amika en heb geregeld overleg met je gehele promotieteam.  

Let op: je wordt dan zeker overspoeld met wijze adviezen en tips. Dit kan soms overweldigend 

overkomen, maar wees gerust, het leidt gegarandeerd tot een beter resultaat! 

 Start een DOiT support office voor scholen die willen starten met DOiT en zet daar een kei van 

een collega in: Daisy Jaspers 

 Ga 2 dagen op pad met Susanne Gilsing om foto’s te maken voor in de lesmaterialen 

 Ga als een dolle aan de slag met Frank Arnsperger van Arthleten om de DOiT website en 

materialen ‘up and running’ te krijgen, zodat de DOiT office kan starten met werven 

 Test de laatste aanpassingen via Lotte Nap van de GGD Den Haag op een aantal scholen 
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 Zorg ervoor dat je voldoende scholen vindt die aan jouw onderzoek mee willen doen; zonder 

deze scholen, DOiT coördinatoren, docenten, en leerlingen is er namelijk geen onderzoek. 

Ontzettend bedankt allemaal! 

 Werk nauw samen met Naomi Rosekrans-Navon van de Hartstichting, Marjolein Schrijnen van 

het Voedingscentrum en met Hiske Blom & Dorien Dijk van het NISB om de landelijke uitrol 

van DOiT tot een succes te maken (>80 scholen, met een bereik van >10.000 jongeren) 

 Voeg daar 24 enthousiaste stagiaires aan toe: Tsjitske, Mariska, Timo, Dorien, Annemieke, 

Annemarijn, Anouk, Marjolijn, Kim D., Michelle, Rachella, Marloes, Linsey, Kim K., Kim B., 

Arwen, Anke, Doris, Lisa, Ires, Celine, Daisy, Myrthe en Emma. 

 Laat je tijdig adviseren door een DOiT expert team bestaande uit vertegenwoordigers van SLO, 

KVLO, Convenant Gezond Gewicht, TNO Leiden, NISB, GGD’en, Sportservices en VMBO 

docenten 

 Start met Esther van der Meer, Annemarie Schalkwijk, Debbie Wierenga, Derek de Beurs en 

Ruben Kraaijeveld een implementatie club om met enige regelmaat diverse dillema’s op het 

gebied van implementatieonderzoek te bespreken 

 Heb daarnaast ook geregeld contact met Kathelijne Bessems om Krachtvoer-DOiT ervaringen 

uit te wisselen, met als kers op de taart het Global Implementation Conference in Washington 

 Zorg voor voldoende afleiding naast je onderzoek door het EMGO PhD commissiestokje over 

te nemen van Jeroen Lakerveld. Start de EMGO nieuwe medewerkerbijeenkomst met Lisanne 

Verweij en ga hiermee verder met Jennifer Coffeng. Ontwikkel daarna ook een draaiboek voor 

het afronden van je promotie met Janne de Ruyter. Maar geef wel tijdig weer het stokje over 

aan Tsjitske Haanstra 

 

Zorg voor een goed klimaat: 

 Dat start met twee enthousiaste knallers om je heen: Joske en Léonie! 

 Op de zeer geschikte kamer voor borrels (C581): Saskia, Vera, Dirk & Isis; en alle oud-C581’ers: 

Pam, Jamila, Evelien, Ton, Matthijs, Afra, Ria en Arnela 

 Met entertainment van de C581 buitenlandse gasten: Julian, Juan, James en TO 

 Met het altijd klaarstaan van Inge, Trees, Sonja, Jozien, Annette en Brahim 

 Met de gehele J&G groep onder leiding van Prof. (!!) Mai 
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 Door preventie onderwijs samen met Teatske te coördineren 

 Met geregeld geklets tijdens het koffie halen met Jarry, Charlotte, Hanneke, Emi, Evi, Aleid, 

Elsje, Daniëlle, Mariëtte, Joanna, Cécile, Maaike, Eva & Eva, Peter, Karen, Anouk en Saskia 

 Met gezellige oud collega’s: Dorine Collard, Maartje van Stralen, Cornelia Rebholz, Mine 

Yildirim, Hester Nwosu en Diana van Dongen 

 Door een nieuwe postdoc baan bij Hidde op het toffe EuroFIT project 

 

Zorg voor voldoende: 

 Weekendjes weg met Sanne, Aniek en Diane, of gewoon lekker uit eten of bijkletsen. Zelfs na 

30 & 21 jaar blijft dat nog altijd genieten 

 Biertjes drinken, eten, weekendjes weg en nog meer biertjes drinken met Nanette 

 Hardlopen & ovenschotel eten, SHREK kijken en logeerpartijtjes in Zwolle bij Suus 

 Ghana verhalen horen en gewoon lekker hangen met Femke 

 Pimms geborrel met de andere oud-Candor dames (Marlies, Puk, Elly, Mieke, Sarah, Marija en 

Anna-Rixt); vergeet dan vooral niet om een lustrum vakantie in Frankrijk (Tandounet-Sud) te 

organiseren, met als hoofdactiviteiten: badje hangen en borrelen 

 Gezelligheid met de drie musketiers (Lesley en Mariëlle) in het zuiden des lands – ALAAF!! 

 Dankwoord (DW) lunches met Jolanda; je kan niet vroeg genoeg starten met het nadenken 

over een dankwoord 

 Andere lieve vrienden: Anne, Lara, Inge, Hanneke, Bregje, Myrthe, Kate en Will 

 

Belangrijk: vergeet vooral niet de ontzettende steun van je familie toe te voegen: 

 Martijn 

 Maud & Gidi (schatten van ouders), Mariken & André, Hilke en Michiel 

 Ineke & Ries en Marianne & Marc 

 Oma Olthof-Cikot, Don & dr. Nardy en natuurlijk Anne-Marie & Hein 

 Ga daarnaast geregeld lekker spelen, knuffelen en lachen met je neefjes en nichtjes. Geniet 

met volle teugen van Thijmen, Mara & Floor en Hugo & Tamara 

 Denk met veel liefde en plezier terug aan die lieve kleine Pepijn, maar pink ook zo af en toe 

een traantje weg om dit grote verlies 
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Finishing touch: 

 Maak op de valreep nog een reis naar Australië. Heb daar een ontzettend goede, leerzame en 

productieve tijd; eerst op Flinders University in Adelaide met prof. Phillip Slee (& Elizabeth) en 

dr. Grace Skrzypiec om aan de implementatie index te werken. Reis dan door naar Deakin 

University in Melbourne om samen met prof. Jo Salmon en prof. Ester Cerin aan de mediatie 

analyse voor het DOiT effect paper te werken 

 Puzzel ondertussen door met Trynke Hoekstra aan de berekeningen van de implementatie 

index in Mplus 

 Houd met enige regelmaat schrijfwe(e)ken(den): met Léonie in Egmond aan den Hoef, in 

Peterborough (Australië) met Anne, op de Veluwe met de schrijfclub (Joske, Nina, Jarry, 

Ruben, Kasper, Isis en Léonie), met de katten in het huis van de ouders van Saskia in 

Amsterdam, alleen en met schrijfclub (+ Saskia) in huis van mijn ouders in Den Bosch, diverse 

schrijfdagen in de Bieb in Utrecht, heerlijke werkweken in de villa van Joske & Maarten in 

Zandvoort en diverse schrijfweekenden en avonden aan de eetkamertafel thuis op het 

Brederoplein 

 In spanning wachten op goedkeuring door leden van de Leescommissie en Oppositie: dr. Susi 

Kriemler, Prof.dr. Hein Raat, Prof.dr. Stef Kremers, dr. Theo Paulussen, Prof.dr. Arnoud 

Verhoeff, dr. Saskia te Velde, dr. Joanna Kist-van Holthe en Prof.dr. Ria Nijhuis-van der Sanden 

 Laat je vriend een toffe website bouwen (femkevannassau.com) 

 Vraag je twee zussen om je bij te staan op de grote dag 

 En dan ‘alleen’ nog even last minute de opmaak regelen & vrienden en familie lief aankijken 

om foutjes eruit te halen 

 

 

Tadaaaaaaaa…… het proefschrift is af!  

Geniet ervan!  
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VU University Medical Center, Amsterdam 
Department of Public and Occupational Health and EMGO Institute for Health and Care Research 
2014 - present Post-doctoral researcher: Involved in EuroFIT project, a multicentre randomised 

controlled trial of a gender-sensitised programme to increase physical activity and 
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(website: eurofitfp7.eu) 
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