
 

1 

Parents’ evaluation of the IDEFICS intervention: an analysis 

focussing on socio-economic factors, child’s weight status, and 

intervention exposure 

 

Authors: 

Stuart G Nicholls1,2*, Hermann Pohlabeln3*, Ilse De Bourdeaudhuij4, Charis Chadjigeorgiou5, 

Wencke Gwozdz6, Antje Hebestreit3, Fabio Lauria7, Lauren Lissner8, Denés Molnár9, Alba M 

Santaliestra-Pasías10, Toomas Veidebaum11, Garrath Williams12, on behalf of the IDEFICS 

consortium 

 

Department(s) and institution(s) to which the authors belong: 

1 School of Epidemiology, Public Health and Preventive Medicine, Faculty of 

Medicine, University of Ottawa, Ontario, Canada.  

2 Children’s Hospital of Eastern Ontario (CHEO) Research Institute, Ottawa, Ontario, 

Canada 

3 Leibniz Institute for Prevention Research and Epidemiology – BIPS, Bremen, 

Germany 

4 Department of Movement and Sport Sciences, Faculty of Medicine and Health 

Sciences, Ghent University, Belgium 

5 Research and Education Institute of Child Health, Strovolos, Cyprus 

6 Department of Intercultural Communication & Management, Copenhagen Business 

School, Denmark 

7 Institute of Food Sciences, National Research Council, Avellino, Italy 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Lancaster E-Prints

https://core.ac.uk/display/76957599?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


 

2 

8 Section for Epidemiology and Social Medicine (EPSO), Institute of Medicine, 

University of Gothenburg, Sweden 

9 Department of Paediatrics, University of Pécs, Hungary 

10 GENUD (Growth, Exercise, NUtrition and Development) Research Group, 

University of Zaragoza, Spain; Red de Salud Materno Infantil y del Desarrollo (RED 

SAMID), Instituto Carlos III, Madrid, Spain 

11 National Institute for Health Development, Tallinn, Estonia 

12 Department of Politics, Philosophy and Religion, Lancaster University, UK 

* Joint first authors, contributed equally to the manuscript. 

 

 

Key words: 

Intervention, parents’ views, obesity, children 

 

Running title: 

Parents’ evaluation of the IDEFICS intervention 

 

Acknowledgements: 

SGN and HP appear as joint first authors, and GW as senior author – SGN and GW drafted 

the initial manuscript; GW was responsible for design of the parental evaluation 

questionnaire; all three contributed to the final data analysis plan, which was conducted by 

HP; and all three wrote parts of the final paper. This work was done as part of the IDEFICS 

study (www.idefics.eu). We gratefully acknowledge the financial support of the European 

Community within the Sixth RTD Framework Programme Contract No. 016181 (FOOD). 

The authors are also grateful to the Federal Centre for Health Education, Germany, that 



 

3 

financially supported the production of this supplement. We thank the IDEFICS children and 

parents for their participation. SGN is supported by a CIHR Postdoctoral Fellowship (Ref: 

122403). The authors would also like to thank Karin Bammann and Mairi Levitt, as well as 

the referees for Obesity Reviews. 

 

Corresponding author: 

Garrath Williams: Department of Politics, Philosophy and Religion, Lancaster University, 

Lancaster LA1 4YL, UK; g.d.williams@lancaster.ac.uk 

 

Potential conflicts of interest 

None 

 



 

4 

ABSTRACT 

Introduction: From April 2008 to August 2010 the IDEFICS intervention aimed to encourage 

healthier diets, higher physical activity levels, and lower stress levels among European 

children and their families. While the intervention was intended to improve children’s health, 

we also wished to assess whether there were unwelcome aspects or negative side-effects. 

Therefore all parents of children who participated in the IDEFICS intervention were asked for 

their views on different aspects of the intervention. 

Methods: 10,016 parents of children who participated in the IDEFICS survey and who were 

involved in the intervention were invited to complete a questionnaire on positive and negative 

impacts of the intervention. Responses to each of the statements were coded on a four point 

Likert-type scale. Demographic data were collected as part of the baseline (T0) and first 

follow-up (T1) surveys; intervention exposure data was also collected in the T1 follow-up 

survey. Anthropometric data was collected in the same surveys and child’s weight status was 

assessed according to Cole and Lobstein. After initial review of the univariate statistics 

multilevel logistic regression was conducted to analyse the influence of socio-economic 

factors, child’s weight status and intervention exposure on parental responses. 

Results: In total 4,997 responses were received. Approval rates were high, and few parents 

reported negative effects. Parents who reported higher levels of exposure to the intervention 

were more likely to approve of it, and were also no more likely to notice negative aspects. 

Less-educated and lower income parents were more likely to report that the intervention 

would make a lasting positive difference, but also more likely to report that the intervention 

had had negative effects. Parents of overweight and obese children were more likely to report 
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negative effects – above all, that “the intervention had made their child feel as if he/she was 

‘fat’ or ‘overweight.’”  

Conclusion: While the results represent a broad endorsement of the IDEFICS intervention, 

they also suggest the importance of vigilance concerning the psychological effects of obesity 

interventions on overweight and obese children.  
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Introduction 

Obesity is associated with a number of health conditions (1,2), including traditionally later 

onset diseases, some of which are appearing for the first time in children (3). There is 

therefore a public health imperative to find interventions that will decrease the prevalence of 

childhood obesity.  

The IDEFICS (Identification and prevention of Dietary- and lifestyle-induced health EFfects 

In Children and infantS) study aimed to conduct standardised assessments of diet- and 

lifestyle-related diseases and disorders, and to identify the effects of diet- and lifestyle-related 

factors on obesity and selected disease pathways. At the same time, it sought to develop, 

implement, and evaluate a community-oriented intervention to prevent obesity (4).  

Rising obesity rates, and the ill-health associated with them, are often a side-effect of social 

changes that have welcome aspects, such as food plenty, palatable and convenient foods, 

universal (but largely sedentary) education, and effort-free modes of transport. Obesity 

interventions must therefore create further social changes, or foster new attitudes and 

responses to this changed social situation. Either way, there is a risk that attempts to reduce 

obesity rates will have side-effects (5,6).  

This means that evaluating an intervention is not straightforward. An intervention might 

succeed in preventing obesity or improving health; but if it is widely disliked by those 

affected, then our overall evaluation must be negative. Alternatively, an intervention might be 

welcomed by many, but negatively perceived by particular groups within a community. Some 

authors have worried that obesity interventions might increase stigma or damage self-esteem 

for those already affected by overweight and obesity (7-9). In this case, benefits to some 
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might come at the cost of those who already suffer most. Authors have also worried that 

interventions – especially interventions that focus on behaviour change rather than changes to 

environments – might be less effective for people of lower socio-economic status (10,11). In 

that case, interventions would reinforce rather than address patterns of health inequality. (For 

further discussion, see Voigt et al. (12).)  

To assess such risks, we must find out how an intervention is perceived by the people it 

affects. In this paper, we analyse parents’ responses to a questionnaire survey developed to 

evaluate the IDEFICS intervention. In particular, we investigate whether the intervention was 

perceived differently by parents whose children were overweight or obese, by parents with 

lower incomes or lower educational status, and by parents who reported greater exposure to 

the intervention. 

Methods 

The IDEFICS study was a large European project that developed, trialed and evaluated a 

standardised community-oriented obesity intervention. It targeted 2 to 9.9- year- old children 

across eight European countries (Sweden, Germany, Hungary, Italy, Cyprus, Spain, Belgium, 

and Estonia).  

The intervention and its overall evaluation methodology are described in detail in the 

introduction to this volume (13). As reported elsewhere (14-16), the intervention was based 

on six key messages across three domains focusing on diet, physical activity, and coping with 

stress (15). Key messages within these domains were: enhancing daily consumption of water; 

enhancing daily consumption of fruit and vegetables; reducing TV viewing; enhancing daily 

physical activity; spending more time together (as a family); and ensuring adequate sleep 
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duration. Measures were taken at the level of the community setting, through schools, and via 

parents to spread these messages and promote ways to change child and family behaviours. 

These activities, and the potential for positive and negative outcomes from interventions 

relating to these activities, were the focus of a parental evaluation questionnaire. This 

questionnaire complements a separate process evaluation which gives data about parents’ 

exposure to the intervention: results of the process evaluation are reported in detail by De 

Bourdeaudhuij et al. in this issue (17) and incorporated in our analysis below. 

Sample 

Detailed descriptions of the initial IDEFICS cohort, including sampling approaches, have 

been published previously (14,18). Here we give only a brief summary.  

Locations within each country were identified with the goal of selecting intervention and 

control regions that were comparable in terms of population demographics as documented by 

publicly available statistical data. However, the regions were not necessarily representative of 

the country as a whole. Parents of children eligible for inclusion were identified and recruited 

through local kindergartens, pre-schools, and primary schools. Approvals from local ethical 

committees were obtained by each survey centre prior to the surveys. 

The IDEFICS baseline (T0) survey was conducted from September 2007 to May 2008 and 

enrolled 16,228 children aged between 2 and 9.9 years (response proportion 53.4%). The 

IDEFICS study sample is comprised of this cohort plus an additional 2,517 children aged 2-

9.9 years who were newly recruited during a second survey (T1: September 2009 to June 

2010) that took place at the end of the intervention. For both intervention and control regions 

the total cohort size was 18,745. 
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Our present sample is limited to parents of children in the intervention region: n=10,016. All 

parents whose children had participated in the study at baseline (T0) and/or follow-up (T1) 

were invited to respond to the present evaluation survey (T2: October 2010) concerning 

perceived positive and negative impacts of the intervention. Even if their child did not take 

part in the T0 survey, all parents could be expected to have some familiarity with the 

IDEFICS intervention, since their children had attended a participating school. For parents 

who responded at T1 we were also able to gauge their individual exposure by using data from 

this questionnaire, which specifically asked about parents’ awareness of and involvement in 

the intervention.  

Survey administration 

While the IDEFICS intervention measures were standardised to facilitate cross-country 

comparison, the programmes were delivered through school settings (including preschools 

and kindergartens) and at a community level, specifically allowing for alterations according to 

local circumstances (15). Given this flexibility, survey administration varied between centres 

depending on local circumstances. 

Questionnaires were distributed at the beginning of October 2010 and parents were asked to 

return them before the end of October, although in some instances questionnaires were 

returned at a later date. At each site, multiple reminders were made in order to maximise 

completion proportions.  
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Measures  

In view of our sample size, a closed questionnaire survey was used. The questions addressed 

perceptions of the IDEFICS intervention including those aspects that may have made a 

positive difference to the child or family, and potential negative impacts. Questions and 

statements were developed from the study objectives (for example, measures aiming to 

improve sleep, reduce sedentary behaviour, and improve diet), and by considering the broader 

literature on obesity interventions – with particular consideration given to the possibility that 

interventions could have stigmatising effects on overweight or obese children, as well as other 

potential negative aspects such as interference in parents’ and families’ lives (19-22). 

Responses to each of the statements were coded on a four point Likert-type scale as agree, 

moderately agree, moderately disagree, or disagree. 

The survey also asked parents whether they would like to see various aspects of the 

intervention taken further – the same aspects about which parents were asked if they thought 

they would make a lasting positive difference (cf. Figure 1). Parental responses were 

uniformly enthusiastic: agree percentages were in every case higher than with responses to 

‘lasting positive difference.’ These responses also showed hardly any significant correlations 

with our explanatory variables, and are therefore omitted from our reporting below.  

Demographic data were collected as part of the T0 and T1 surveys. Parental attributes 

included: educational level, recorded using the International Standard Classification of 

Education (ISCED) (23) and coded as 0/1/2 (early childhood education, primary education, 

or lower secondary education), 3 (upper secondary education), 4 (post-secondary, non-

tertiary education) or 5/6 (short-cycle tertiary education, bachelor’s or equivalent); and 

parent income level (country-specific categories based on the average net equivalence 
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income) (14,24). Child-level variables included child’s weight status defined as 

underweight/normal weight, overweight or obese (at T0 if available, or at T1 for newly 

recruited children at T1) according to Cole and Lobstein (25). Finally, we also considered the 

intensity of exposure for families/parents to the IDEFICS intervention based on data gathered 

at T1. As detailed in the present issue (17), an exposure composite score was computed for 

each responding parent. Drawing on separate responses for school and community level 

exposures, we calculated the following sum: frequency with which the responding parent had 

heard of the intervention (1=every week, 0.25=every month, 0.13= 5-9 times a year, 0.04=1-4 

times a year, 0=never), whether the respondent had noticed efforts made with regard to each 

of the six key messages (1=yes, 0=no), and whether the respondent had been involved in each 

the six key messages (1=yes, 0=no). This resulted in two ranges (0-13) for school and 

community levels. For the present analysis, we added both scores to create an overall index of 

intervention exposure (0-26), and subdivided the results into tertiles, indicating a low, 

medium, or high level of exposure for each responding parent.  

A missing value for an outcome variable (that is, a response to the questions we asked 

regarding parents’ evaluation of the intervention) led to an exclusion for the analysis of that 

specific question (i.e. case-wise deletion). Since the size of the group with a missing outcome 

was relatively small (approx. 2%), the bias that might be introduced by omitting these 

subjects is negligible. On the other hand, missing values for the explanatory variables (that is, 

the variables included within our multivariate model, including socio-economic factors and 

intervention exposure) were coded as an additional category. This allowed us to assess 

whether missingness within the explanatory variables was associated with responses to the 

survey questions.  
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Data accuracy was ensured using double data-entry with a resulting comparison database for 

conflicting data. Invalid entries were listed by the coordinating centre and returned to the 

relevant survey centre where they were manually checked and compared with the original 

questionnaire. 

Data analysis 

In the first instance we assessed scaled responses to the statements using univariate frequency 

counts in a purely descriptive manner. We then carried out a multilevel logistic regression. All 

models were conducted using the Proc Glimmix procedure in SAS (SAS 9.3, Cary, NC). For 

statements that suggest positive approval of the intervention, the outcome variable was the 

dichotomised response of full agreement (agree) versus other responses (moderately agree, 

moderately disagree, or disagree) to individual statements. This was done in order to identify 

variables that were significantly associated with definite support for the statement, and also to 

ease interpretation. We adopted a different approach for statements concerning negative 

aspects of the intervention, since so few parents (less than 5%) responded agree (as opposed 

to moderately agree) (see Figure 2). In order to achieve more stable results in our regression 

models, both agreement categories were combined for the negative items. If anything, then, 

our model tends to understate positive responses to the intervention and to overstate negative 

views.  

To take account (at least to some degree) for multiple testing, i.e. to minimise false-positive 

findings, we used a type 1 error rate of α=0.01. That is, for all statements odds ratios (ORs) 

and corresponding 99%-confidence intervals (99%-CIs) were derived for each of the included 

explanatory variables, with clustering by country modelled as a random intercept.  
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Given the large number of variables collected, a process of pre-selection was required in order 

to derive a mathematically functional model. We included the following explanatory variables 

simultaneously in the model: 

• Parent’s educational level and parental income level, in line with broader concerns 

that interventions might be less helpful for people of lower socio-economic groups 

(10-12). 

• Child’s weight status defined as underweight/normal weight, overweight or obese (at 

T0 if available; at T1 for children newly recruited then) (25), in line with concerns that 

obesity interventions might have stigmatising or other unwelcome effects on children 

of higher weight status and/or their parents (7-9).  

• Survey participation (T0 and/or T1), in order to see whether families who declined to 

participate in the T1 survey, or who joined at T1, had different perceptions of the 

intervention. 

• Parental level of exposure to the IDEFICS intervention, as described above, in order to 

see whether greater exposure was associated with more or less favourable responses.  

Upon review of the univariate analyses and initial regression coefficients, parental sex, sex of 

the child and parental perception of child’s weight status did not show any notable additional 

effect (data not shown). These were therefore excluded from our final model and subsequent 

analyses.  

We also considered the hypothesis that changes in the child’s actual or perceived weight 

status would affect parents’ responses to the intervention. However, and perhaps surprisingly, 

analyses based both on objective BMI z-score alterations and on parental perception of weight 

status change showed that this was not a sizable or consistent factor (data not shown): for 
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example, even where children gained in weight status or parents perceived their child to have 

done so, this did not seem to generate any higher levels of disapproval for the intervention. 

Therefore, we again excluded these factors from the analysis reported here. 

Results 

Of the 10,016 parents from all IDEFICS intervention regions, 4,997 (49.9%) completed the 

post-intervention survey at T2 (see Table 1). In this sample, the proportion of boys and girls 

was approximately equal. The majority of the questionnaires (approximately 85%) were 

answered by mothers. About three quarters of the families (72.6%) had previously 

participated in both the T0 and the T1 surveys. There was a slight gradient in response 

patterns, with proportionately fewer responses by less educated and lower income parents. 

Higher weight status of the child was only marginally associated with lack of response at T2.  

[Table 1 here] 

Aspects likely to make a lasting positive difference 

When asked about specific aspects of the IDEFICS study that were likely to make a lasting 

positive difference to their child’s or their family’s behaviour, parents were generally positive 

about most aspects (see Figure 1). Overall, support was high; almost three quarters of 

participants indicated that they agreed or moderately agreed that the IDEFICS intervention 

had a positive effect on each of the aspects. Most support was garnered for interventions 

relating to diet (89% agreed to some degree that education of children on healthy lifestyles 

would have a lasting positive effect, while 88% agreed to some degree that increased 

consumption of fruit and vegetables in the school/kindergarten would have a lasting positive 
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effect). There was also a very high level of support for interventions relating to physical 

activity; 74% agreed to some degree that an improved playground and/or better opportunities 

for physical activity would have a lasting positive effect, and 76% believed that better 

physical education classes and activities in the school/kindergarten would have a lasting 

positive effect. 

[Figure 1 here] 

Logistic regression analyses indicated that several variables were significantly associated with 

likelihood of agreement with the statements. While the significance of association varied by 

question, there was a clear and notable trend. Respondents of lower educational level, or of 

lower income, were more likely to agree that the IDEFICS intervention had had a positive 

effect than those respondents of higher educational attainment or higher income (Table 2). 

[Table 2 here] 

Less educated parents (maximum educational level of 0, 1, or 2, as classified by ISCED) were 

significantly more likely to agree that the following aspects of the IDEFICS study would have 

a lasting positive effect: improved play-grounds and better opportunity for physical activity 

(OR = 1.87, 99%-CI = 1.27-2.74); better physical education classes and activities in the 

school/kindergarten (OR = 1.62, 99%-CI = 1.11-2.38); and providing and promoting drinking 

water in the school/kindergarten (OR = 1.67, 99%-CI = 1.14-2.48). Similar trends and effects 

were seen for parents with ISCED level 3 and for low income families (see Table 2). 

Regression analyses indicated no statistically significant differences in agreement based on 

whether participants were recruited during the T0 or T1 phase, nor by child weight status. 

However, there was a general trend, with increased child weight status, for higher levels of 
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agreement to each of the statements. There was also a statistically significant association 

between agreement with each statement and increasing level of intervention exposure. 

Aspects experienced as negative 

As shown in Figure 2, the vast majority of parents felt that there were no negative aspects to 

the intervention, with roughly 90% of responding parents disagreeing with the statements to 

some degree.  

[Figure 2 here] 

Most concern was raised by the tests and/or collection of biological samples from children, 

with 14% (n=690) indicating that this had negative aspects. Notably, this view was more often 

reported by parents who refused to participate in the T1 survey (23.1%), resulting in an OR of 

1.95 (99%-CI: 1.26-3.02) as compared to parents participating in both surveys (Table 3).  

[Table 3 here] 

Approximately 7-8% of the parents indicated that the interventions regarding nutrition, 

physical activity, or watching TV were in some way unwelcome or stressful, while 10% 

perceived the intervention as conveying a critical judgment about their parenting. In all cases, 

the strongest objections regarding the IDEFICS intervention were expressed by parents with 

obese children, and to a lesser extent those with overweight children. Sizable minorities of the 

former complained that the intervention had made their child feel as if he/she was ‘fat or 

overweight’ (33%), or ‘unhealthy’ (15%). These proportions were much higher than those 

reported by parents with normal weight/thin children (4-5%) resulting in significantly and 
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strongly elevated ORs of approximately 10 (feeling fat or overweight, 99%-CI: 6.34-15.72) 

and 4 (feeling unhealthy, 99%-CI: 2.31-7.11), as shown in Table 3.  

For most statements, parents of lower income or education level tended to report negative 

effects more often. Only a few parents (4.6%), for example, felt that the expectation to alter 

their child’s sleeping habits was stressful, but this concern was mostly reported by parents 

with low education (11.3%) or low income (8.4%). Unsurprisingly, financial concerns were 

mentioned about twice as often by parents with low (OR: 2.18; 99%-CI: 1.15-4.11) or low to 

medium income (OR: 2.01; 99%-CI: 1.10-3.69) as compared to parents with a high income 

level. Again, and also unsurprisingly, parents who declined to participate in the T1 survey 

were also more likely to perceive negative aspects to the intervention. There was no 

association between level of exposure and perceived negative aspects of the study: that is, 

parents who were more aware of various aspects of the intervention were no more likely to 

report negative perceptions. 

Overall evaluation of the intervention 

As shown in Figure 3, the vast majority of parents indicated overall approval for the IDEFICS 

intervention. By comparison, perceptions of the effectiveness of the intervention were 

somewhat lower and even neutral on some counts. 

[Figure 3 here] 

Again, diet-related information was the most strongly welcomed aspect, with 73% of parents 

indicating that the intervention had helped them know more about healthy eating. However, 

the intervention was felt to be less enabling in other areas, with over half of parents 

disagreeing that the intervention helped their child to watch less TV, and almost half feeling 
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that the intervention had not helped their child to sleep well. Surprisingly, given the 

widespread support for physical activity aspects of the intervention, almost 40% of parents 

disagreed that the intervention had helped their child be more active.  

[Table 4 here] 

More detailed analysis shows that the intervention was much more likely to be perceived as 

enabling by lower income parents and, even more so, by less educated parents (Table 4). 

Interestingly, parents who had decided to become involved in the IDEFICS study at T1 (as 

opposed to T0) more often felt that particular aspects of the intervention had been helpful – 

perhaps suggesting that the intervention specifically motivated some to take part in the T1 

survey. Given the strong pattern of unfavourable responses (i.e. agreement with statements 

critical of the intervention) among parents of obese or overweight children, it is interesting to 

note that these parents also showed a slight tendency to agree more often with statements 

connoting approval of the intervention. 

As with the positive aspects of the intervention, parents’ overall evaluations were positively 

associated with level of exposure: parents with a greater level of exposure were significantly 

more likely to agree that the intervention was enabling for them. By contrast, and in line with 

our earlier results, responses to the statement ‘the study also had negative effects’ were not 

associated with level of exposure.  

Discussion 

This paper reports our analysis of parents’ views of the IDEFICS intervention. All these 

parents had previously participated by filling in questionnaires about themselves and their 
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child, by allowing the child to participate in various survey measures, and had been exposed 

to the intervention in varying degrees. To the best of our knowledge, the IDEFICS study is 

unique among large-scale, multi-level interventions in seeking such a wide range of 

evaluative feedback from those affected. In general, we found that parents welcomed all 

aspects of the intervention and thought it would make a lasting positive difference in terms of 

each of the intervention’s key messages. Beyond this broad endorsement of the IDEFICS 

intervention, however, our analysis shows some interesting trends and exceptions. In what 

follows, we discuss: the role of intervention exposure; trends relating to socio-economic 

status; differences in approval levels for different aspects of the intervention; the trends to 

greater disapproval among parents of overweight and obese children; differences in approval 

levels among parents who declined to participate in the T1 follow-up; and, not least, some 

limitations inherent in our methods. 

Intervention exposure and parental attitudes 

The most striking and consistent of our findings is that parents who reported greater 

awareness of the intervention invariably showed higher approval ratings. At the same time, 

they were no more likely to report negative perceptions. Our data do not permit us to judge 

the direction of causality here, but most likely it goes in both directions: Parents who, for 

whatever reason, started with an unfavourable attitude to the intervention would obviously be 

less inclined to take up or get involved in IDEFICS intervention activities, and therefore 

likely to report lower exposure. At the same time, and especially given the overall strength of 

approval, it is also reasonable to suppose that many parents were inclined to approve of the 

intervention, the more they heard about it and got involved.  

Greater perceived benefits for parents of lower socioeconomic status 
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An especially welcome finding of our analysis is that parents of lower income or education 

were more likely to evaluate the intervention favourably. As we mentioned in our 

introduction, some fear that community-level interventions – especially those that focus on 

behaviour change – are likely to be less effective for families of lower socio-economic status 

(10-12). Our findings do not speak directly to this worry. Indeed, in one sense the worry does 

not arise for the IDEFICS study, since the intervention did not prove effective in reducing 

children’s BMI z-scores in the T0-T1 timeframe (although, as noted below, it did appear to 

promote weight normalization in children who were already overweight) (26,27). 

Nonetheless, less educated and lower income parents were more likely to report that the 

intervention would make a lasting positive difference to various aspects of their family’s or 

child’s behaviour. (In this connection, it may be worth noting that parents with lower incomes 

and education levels were more likely to report higher exposure to the intervention than 

parents with higher income (data not shown), perhaps reflecting the special efforts made by 

intervention teams to reach parents of lower socio-economic status.) Of course, these findings 

need to be corroborated by empirical data regarding actual behaviour and eventual health 

outcomes – data that will be obtained as the cohort of children are followed into adolescence 

as part of the I.Family study. Still, the present analysis provides grounds for hoping that the 

IDEFICS intervention will promote the longer-term health of children who, given their socio-

economic background, could otherwise expect a greater burden of ill-health. 

Differences in approval levels for different aspects of the intervention 

It was notable that parents were more welcoming of diet-related information than aspects 

centred on physical activity and stress coping strategies. This mirrors findings from the 

process evaluation that, of the IDEFICS key messages, parents were most exposed to and 

involved in efforts to increase fruit and vegetable consumption (17). The finding that other 
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aspects, such as reducing TV viewing or increasing sleep, were not as well received may be 

caused by several factors.  

With regard to physical activity and limiting screen time, the fact that intervention 

components were largely based on educational messages and advice to support family-based 

behaviour change (16) may play a role. That is, responding to some of the key messages may 

(be perceived as) requiring more support from structural or environmental factors. For 

example, a substantial minority of parents in the present study disagreed that the intervention 

had helped their child be more active. Parents may not feel able to increase the amount of 

outdoor play children engage in or to reduce time watching television unless the perceived 

safety of the neighbourhood is improved (28-30) or there are more and better spaces available 

for children to play in (29-31). In a systematic review of studies to reduce television viewing 

in children, for example, Schmidt et al. found that of four school-based education studies 

involving young children (under 6 years), only one significantly reduced television watching 

(somewhat better results were found with children aged 6 to 12 years) (32). When structural 

changes have been implemented, however, they have been shown to significantly reduce 

television viewing (32). Given its timescale and resources, however, the IDEFICS 

intervention could only make modest environmental changes, such as alterations to school 

food provision or play facilities. 

With regard to sleep time and spending time together, we cannot (again) offer definitive 

explanations. It is, however, perhaps worth remarking that these messages are the least 

‘obvious’ of the IDEFICS key messages: while physical activity and diet are widely perceived 

as important factors in obesity and ill-health, the importance of adequate sleep time and the 

role of stress or relaxation have been much less widely promoted. It should not be surprising, 

then, that parents were less likely to think the intervention was helpful in these regards. 
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Responses by parents of overweight and obese children 

Various authors have raised the concern that obesity prevention measures might have 

stigmatising effects on overweight people, or prove less helpful for them (7-9). In this regard, 

our findings do not provide grounds for optimism. Agreement responses regarding negative 

aspects were significantly associated with child weight status. Parents of obese children were 

more likely than other parents to dislike various intervention components. (For example: to 

feel that the intervention implied some criticism of their parenting, or interfered in family life, 

or to experience stress as a result of expectations to change diet or physical activity patterns.)  

Even more starkly, parents of overweight and obese children were far more likely to agree 

that “The intervention has made my child feel as if he/she was ‘fat’ or ‘overweight’” and that 

“The intervention has made my child feel that he/she is unhealthy”. In both cases the odds 

ratios of agreement for parents of obese children were substantially raised, with parents of 

obese children almost 10 times more likely to agree that the intervention made their child feel 

fat and 4 times as likely that it made their child feel unhealthy. Since parents of overweight 

and obese children tend to underestimate their child’s weight status (17), some may feel that 

these figures reflect a welcome increase in awareness of the child’s weight status, along with 

its potential health implications. Against a background of widespread stigma and 

discrimination, however, these findings also suggest cause for concern about the effects on 

children’s self-esteem and body confidence (18). As two of the present authors have argued 

elsewhere (12), parents of heavier children face a very difficult combination of duties, given 

the widespread bullying, shame and exclusion that such children so often suffer. While they 

are expected to help their child reduce his or her weight status, they also have a clear 

obligation to protect or defend their child’s confidence in his or her own body.  
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This said, we should be cautious in interpreting these figures as reflecting on the intervention 

itself. While one third of parents of obese children expressed concern (agree or moderately 

agree) about their child’s feeling fat or overweight as a result of the intervention, the majority 

did not. Moreover, our data show that greater intervention exposure was not associated with 

more negative responses. This may suggest that it was not so much the intervention itself that 

gave rise to such concerns, but rather the fact of being involved in a study that weighed 

children (among other physical investigations) and had obesity prevention as an explicit 

concern (even though health rather than obesity was presented as the main focus of the 

intervention). We might also bear in mind the welcome findings reported by Lissner et al. in 

the present volume about the intervention’s success in secondary prevention (26). That is, 

while the intervention did not (as noted above) succeed in its primary prevention goals, there 

was a tendency for children who were overweight or obese at T0 to reduce their BMI z-score 

level during the intervention. Furthermore, it was notable that parents of overweight and 

obese children tended to score higher in terms of intervention exposure (data not shown). 

These points notwithstanding, it is still true that our findings suggest a continued need for 

vigilance with respect to how body weight is assessed, reported and responded to in surveys 

and interventions, and to the possible negative effects that interventions to prevent obesity 

may have for children of higher weight status (20,33,34). Not least, it is always worth 

remembering that for many overweight and obese children, the immediate problem their 

weight poses is not specific health effects, but the daily shame and exclusion that arises from 

widespread prejudice and stigmatisation. 

Differences in approval levels among parents who declined to participate follow-up 

Like other longitudinal cohorts, the IDEFICS study has suffered from loss of participants over 

time. As Hense et al. discusses, there were distinctive patterns in these losses between 



 

24 

baseline (T0) and follow-up (T1) surveys: if the child was overweight or obese, or if parents 

were less educated, or single, then the family was more likely to drop out of the study (35). 

Although we see similar patterns in terms of (non-)responses to the T2 evaluation survey, one 

welcome aspect was the sizeable number of responses from parents who had declined to 

participate in the follow-up survey.  

While this sub-sample (20% of those who dropped out) is unlikely to be representative, our 

data does point to one factor that helps to explain non-participation. These parents were no 

less likely to welcome different aspects of the intervention – if anything, the reverse was true. 

But they were roughly twice as likely (OR = 1.95, 99%-CI = 1.26-3.02) to agree that the tests 

and collection of biological samples were stressful for their child. Testing and sample 

collection were not part of the intervention itself, and they were also undertaken with all 

children in the control arm of the study. Nonetheless, we included this item in the 

questionnaire partly because children’s experience of these aspects represents an important 

question in research ethics, and also because of the suspicion – borne out by these results – 

that dislike of the tests was an important element in discouraging participation in further 

surveys, and hence in overall cohort attrition.  

Parents who declined to participate at follow up were also more likely to agree that: the 

intervention interfered in family life; that their child was made to feel fat or overweight; and 

that an expectation to change their child’s diet was stressful. As our findings also show, 

parents of lower income or educational levels were more likely perceive negative aspects to 

the intervention. However, we should not take these patterns of perceptions as explanations 

for decisions not to participate at follow-up. In the first place, as Hense et al. discusses, 

attrition rates were no higher in the intervention region than in the control regions (35). 

Second, and as already discussed, the tendency to more negative perceptions among parents 
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of lower income or education was more than offset by a tendency among parents in these 

same groups to evaluate the intervention more favourably. 

Limitations and conclusion 

Before concluding, we should register some limitations of our methodology. Our sample size 

dictated the use of a closed questionnaire, so that parents did not have chance to indicate 

negative (or positive) effects that were not already anticipated by our statements. Since the 

questions were answered by parents, children were not able to offer their opinions. Similarly, 

many families in the intervention regions chose not to participate in either baseline or follow-

up, but were still affected by various aspects of the intervention, and our survey did not give 

them opportunities to offer feedback. Furthermore, while our analyses did account for 

exposure to the IDEFICS intervention, our composite measure did not differentiate between 

different aspects of exposure or explore qualitative differences.  

These limitations notwithstanding, our data still provide a very comprehensive indication of 

parental perceptions. They show impressively high approval ratings for the intervention, and 

very limited negative perceptions. Moreover, we find a clear positive association with 

exposure, with increasing support for the intervention being associated with higher levels of 

exposure, but no increases in negative responses. We therefore believe that there are good 

grounds for confidence that the IDEFICS intervention was very welcome to the families and 

communities involved. At the same time, parents of overweight and obese children were more 

likely to reply that the intervention had had negative effects on their child. It remains, 

therefore, an important priority to ensure that interventions operate in a way that is as 

supportive as possible of these children. 
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TABLES AND FIGURES 
Table 1: Country-specific sociodemographic characteristics of the study sample 
 
Descriptive statistics of 
the database 

ITA EST CYP BEL SWE GER HUN ESP All 

N % N % N % N % N % N % N % N % N % 

Sex of the child 

Male 516 52.2 409 47.8 242 47.3 288 48.2 239 52.4 193 51.7 342 45.5 223 48.1 2452 49.1 

Female 473 47.8 446 52.2 270 52.7 309 51.8 217 47.6 180 48.3 409 54.5 241 51.9 2545 50.9 

Parental sex 

Missing 30 3.0 31 3.6 35 6.8 9 1.5 4 0.9 3 0.8 6 0.8 14 3.0 132 2.6 

Male 120 12.1 72 8.4 96 18.8 78 13.1 78 17.1 46 12.3 66 8.8 70 15.1 626 12.5 

Female 839 84.8 752 88.0 381 74.4 510 85.4 374 82.0 324 86.9 679 90.4 380 81.9 4239 84.8 

Parent’s maximum educational level according to ISCED (International Standard classification of education) 

Missing 20 2.0 36 4.2 42 8.2 23 3.9 3 0.7 13 3.5 12 1.6 3 0.6 152 3.0 

Level 0/1/2 196 19.8 16 1.9 19 3.7 29 4.9 1 0.2 92 24.7 30 4.0 27 5.8 410 8.2 

Level 3 611 61.8 343 40.1 46 9.0 164 27.5 61 13.4 93 24.9 316 42.1 110 23.7 1744 34.9 

Level 4 0 0 333 38.9 150 29.3 120 20.1 45 9.9 88 23.6 68 9.1 44 9.5 848 17.0 

Level 5/6 162 16.4 127 14.9 255 49.8 261 43.7 346 75.9 87 23.3 325 43.3 280 60.3 1843 36.9 

Parent’s income-Level (country-specific categories based on the average net equivalence income) 

Missing 128 12.9 58 6.8 198 38.7 118 19.8 13 2.9 34 9.1 241 32.1 23 5.0 813 16.3 

Low income 430 43.5 90 10.5 81 15.8 26 4.4 5 1.1 41 11.0 54 7.2 17 3.7 744 14.9 

Low/medium income 281 28.4 129 15.1 32 6.3 83 13.9 17 3.7 84 22.5 108 14.4 41 8.8 775 15.5 

Medium income 129 13.0 153 17.9 73 14.3 214 35.8 165 36.2 151 40.5 122 16.2 128 27.6 1135 22.7 

Medium/high income 15 1.5 159 18.6 65 12.7 95 15.9 107 23.5 39 10.5 102 13.6 126 27.2 708 14.2 

High income 6 0.6 266 31.1 63 12.3 61 10.2 149 32.7 24 6.4 124 16.5 129 27.8 822 16.4 

Survey participation* 

T0+, T1- 166 16.8 111 13.0 44 8.6 0 0 5 1.1 55 14.7 167 22.2 3 0.6 551 11.0 

T0-, T1+ 98 9.9 166 19.4 134 26.2 158 26.5 9 2.0 29 7.8 216 28.8 10 2.2 820 16.4 

T0+, T1+ 725 73.3 578 67.6 334 65.2 439 73.5 442 96.9 289 77.5 368 49.0 451 97.2 3626 72.6 

Child’s weight status (according to Cole & Lobstein, 2012) 

Normal/Thin 589 59.6 744 87.0 392 76.6 539 90.3 396 86.8 331 88.7 639 85.1 385 83.0 4015 80.3 

Overweight 221 22.3 82 9.6 81 15.8 52 8.7 45 9.9 33 8.8 71 9.5 61 13.1 646 12.9 

Obese 179 18.1 29 3.4 39 7.6 6 1.0 15 3.3 9 2.4 41 5.5 18 3.9 336 6.7 

Intervention exposure 

Missing 203 20.5 128 15.0 445 86.9 59 9.9 129 28.3 193 51.7 751 100.0 17 3.7 1925 38.5 

Low exposure 184 18.6 260 30.4 34 6.6 166 27.8 206 45.2 77 20.6 0 0 93 20.0 1020 20.4 

Medium Exposure 243 24.6 285 33.3 20 3.9 194 32.5 76 16.7 60 16.1 0 0 156 33.6 1034 20.7 

High Exposure 359 36.3 182 21.3 13 2.5 178 29.8 45 9.9 43 11.5 0 0 198 42.7 1018 20.4 

All 989 100.0 855 100.0 512 100.0 597 100.0 456 100.0 373 100.0 751 100.0 464 100.0 4997 100.0 
 
* T0+: parents participated in the baseline survey (T0); T1+: parents participated in the follow up (T1)  
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Table 2: Percentage of parents agreeing with a series of statements given in response to 
the following question: Do you think the following aspects of the IDEFICS intervention 
will make a lasting positive difference to your child’s behaviour and/or your family’s 
behaviour? 
 

 

Education of 
children on healthy 
lifestyles 

Improved playground 
and better 
opportunities for 
physical activity 

Better physical 
education classes and 
activities in the 
school/kindergarten 

Providing and 
promoting drinking 
water in the 
school/kindergarten 

Increased consumption 
of fruit and vegetables 
in the 
school/kindergarten 

Information for 
parents on healthy 
lifestyles 

 
%  
agree* 

OR 
(99%-CI)** 

%  
agree* 

OR 
(99%-CI)** 

%  
agree* 

OR 
(99%-CI)** 

%  
agree* 

OR 
(99%-CI)** 

%  
agree* 

OR 
(99%-CI)** 

%  
agree* 

OR 
(99%-CI)** 

Parent’s maximum educational level according to ISCED (International Standard classification of education) 

Missing 70.1 1.35       
(0.74-2.47) 

57.8 1.78           
(1.00-3.16) 

54.4 1.42             
(0.80-2.52) 

60.3 1.49           
(0.83-2.66) 

68.7 1.27             
(0.69-2.32) 

59.9 1.09         
(0.61-1.96) 

Level 0/1/2 73.3 1.47       
(0.99-2.19) 

60.2 1.87       
(1.27-2.74) 

59.4 1.62            
(1.11-2.38) 

67.7 1.67            
(1.14-2.48) 

71.9 1.34            
(0.89-2.00) 

66.0 1.27         
(0.86-1.86) 

Level 3 68.3 1.41        
(1.12-1.78) 

52.1 1.56       
(1.23-1.97) 

54.3 1.60            
(1.27-2.02) 

59.9 1.47            
(1.16-1.85) 

67.3 1.27            
(1.00-1.61) 

60.4 1.21        
(0.96-1.53) 

Level 4 51.2 1.01       
(0.77-1.32) 

36.8 1.26       
(0.95-1.66) 

37.2 1.30            
(0.98-1.72) 

46.1 1.31            
(1.00-1.71) 

49.8 0.91             
(0.70-1.20) 

44.7 0.95        
(0.73-1.25) 

Level 5/6 52.4 1.0 
(reference) 

35.8 1.0 
(reference) 

37.4 1.0      
(reference) 

46.4 1.0      
(reference) 

56.2 1.0      
(reference) 

49.0 1.0  
(reference) 

Parent’s income-Level (country-specific categories based on the average net equivalence income) 

Missing 70.5 1.57       
(1.11-2.21) 

56.4 1.50       
(1.05-2.12) 

57.8 1.53            
(1.08-2.16) 

62.5 1.24            
(0.88-1.75) 

69.7 1.36            
(0.96-1.92) 

62.9 1.32         
(0.94-1.86) 

Low income  75.8 1.33       
(0.92-1.92) 

64.5 1.66       
(1.15-2.39) 

65.1 1.51            
(1.05-2.18) 

70.7 1.43            
(1.00-2.06) 

76.2 1.40            
(0.97-2.03) 

71.7 1.39         
(0.96-1.99) 

Low to medium 
income  68.3 1.36       

(0.98-1.88) 51.8 1.44       
(1.03-2.03) 53.0 1.35            

(0.96-1.89) 58.8 1.14            
(0.82-1.59) 68.1 1.40             

(1.00-1.94) 60.5 1.25        
(0.90-1.74) 

Medium income  55.3 1.2         
(0.90-1.58) 

37.9 1.20       
(0.89-1.62) 

39.1 1.13           
(0.84-1.53) 

49.4 1.06            
(0.80-1.42) 

54.3 1.06            
(0.80-1.40) 

46.6 1.05          
(0.80-1.40) 

Medium to high 
income  47.6 0.96       

(0.71-1.29) 31.6 1.06        
(0.76-1.47) 33.9 1.11          

(0.80-1.53) 42.9 1.01            
(0.75-1.38) 53.2 1.13            

(0.84-1.52) 45.8 1.11        
(0.82-1.50) 

High income level 44.7 1.0 
(reference) 26.9 1.0 

(reference) 28.1 1.0      
(reference) 37.2 1.0     

(reference) 46.0 1.0 
(reference) 40.1 1.0   

(reference) 

Participation status 

T0+ / T1- 65.4 1.13       
(0.78-1.62) 

50.7 1.11       
(0.78-1.60) 

51.3 1.03           
(0.72-1.47) 

54.3 0.96           
(0.68-1.37) 

63.8 1.04            
(0.72-1.49) 

57.1 0.96         
(0.67-1.37) 

T0- / T1+ 61.3 0.93       
(0.70-1.22) 

48.9 1.10       
(0.84-1.46) 

50.4 1.11           
(0.84-1.47) 

57.1 1.07           
(0.81-1.41) 

63.8 1.05             
(0.79-1.40) 

56.0 1.01        
(0.77-1.34) 

T0+/T1+ 58.8 1.0 
(reference) 

42.3 1.0 
(reference) 

43.6 1.0      
(reference) 

52.1 1.0       
(reference) 

59.5 1.0       
(reference) 

53.0 1.0  
(reference) 

Child’s weight status (according to Cole & Lobstein, 2012)   

Normal/thin 57.8 1.0 
(reference) 

42.2 1.0 
(reference) 

43.0 1.0      
(reference) 

51.3 1.0       
(reference) 

58.3 1.0 
(reference) 

51.5 1.0  
(reference) 

Overweight 66.3 1.04       
(0.78-1.39) 

50.2 0.96       
(0.72-1.29) 

53.8 1.09      
(0.81-1.45) 59.3 1.03           

(0.77-1.37) 
68.1 1.11            

(0.82-1.49) 
62.1 1.10        

(0.82-1.47) 

Obese 74.1 1.13       
(0.74-1.74) 

57.5 0.96       
(0.64-1.42) 

59.8 1.00           
(0.67-1.50) 

63.8 0.95           
(0.63-1.43) 

73.9 1.11           
(0.72-1.71) 

66.9 0.98        
(0.65-1.48) 
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Intervention exposure 

Missing 62.9 1.26     
(0.90-1.76) 50.2 1.61        

(1.14-2.28 51.5 1.70        
(1.21-2.40) 56.0 1.62        

(1.16-2.26) 63.5 1.76        
(1.26-2.46) 58.0 1.53    

(1.09-2.13) 

Low exposure 44.9 1.0 
(reference) 29.5 1.0 

(reference) 30.7 1.0 
(reference) 38.4 1.0 

(reference) 44.4 1.0 
(reference) 37.6 1.0 

(reference) 

Medium exposure 57.4 1.51    
(1.14-2.00) 38.6 1.45       

(1.07-1.96) 41.3 1.59       
(1.17-2.15) 50.0 1.59        

(1.19-2.13) 59.4 1.74       
(1.31-2.31) 49.7 1.56    

(1.17-2.07) 

High exposure 72.1 2.57    
(1.91-3.47) 53.6 2.41       

(1.77-2.28) 53.6 2.28        
(1.67-3.10) 65.7 2.76       

(2.04-3.74) 72.6 2.67       
(1.97-3.61) 66.9 2.81    

(2.09-3.78) 

All 60.0  44.3  45.5  53.2  60.6  53.9  

 
* Percentages indicating agree with statements regarding the positive difference made by the IDEFICS 
intervention; ** Odds ratios and 99%-confidence intervals; *** T0+: parents participated in the baseline survey 
(T0); T1+: parents participated in the follow up (T1); values in bold indicate statistical significance  



 

33 

Table 3: Percentage of parents agreeing with a series of statements given in response to 
the following request: Please let us know if different aspects of the IDEFICS intervention 
are having any negative aspects so far as you or your child are concerned 
 

 

The intervention has 
made my child feel 
as if he/she was ‘fat’ 
or ‘overweight’ 

The intervention has 
made my child feel 
that he/she is 
unhealthy 

I felt as if the inter-
vention was telling 
me that I am not as 
good a parent as I 
might be 

The intervention 
interfered in our 
family life 

Aspects of the 
intervention were 
expensive for our family 

 %  
agree* 

OR 
(99%-CI)** 

%  
agree* 

OR 
(99%-CI)** 

%  
agree* 

OR 
(99%-CI)** 

%  
agree* 

OR 
(99%-CI) 

%  
agree* 

OR 
(99%-CI)** 

Parent’s maximum educational level according to ISCED (International Standard classification of education)  

Missing 9.5 1.15 
(0.44-2.97) 

8.9 1.97  
(0.74-5.25) 

15.1 
1.38  
(0.63-3.00) 4.9 

0.97  
(0.28-3.37) 9.5 

0.99  
(0.40-2.43) 

Level 0/1/2 13.3 1.27 
(0.70-2.29) 10.3 2.42 

(1.27-4.62) 12.8 1.22 
(0.70-2.11) 6.3 1.40  

(0.63-3.11) 9.4 1.84  
(0.97-3.49) 

Level 3 9.1 1.06 
(0.69-1.61) 

4.4 0.98  
(0.59-1.62) 

9.3 0.94  
(0.65-1.37) 

3.9 1.01  
(0.56-1.83) 

8.1 1.32  
(0.88-1.99) 

Level 4 8.8 1.20 
(0.74-1.94) 

9.1 1.80  
(1.10-2.95) 

12.4 1.09  
(0.73-1.63) 

4.6 1.49  
(0.78-2.83) 

9.9 1.23  
(0.79-1.93) 

Level 5/6 7.0 
1.0  
(reference) 4.9 1.0 

(reference) 8.9 
1.0 
(reference) 2.7 

1.0 
(reference) 7.0 

1.0   
(reference) 

Parent’s income-level (country-specific categories based on the average net equivalence income)  

Missing 8.7 
1.05 
(0.55-2.02) 6.4 

0.75  
(0.38-1.49) 10.8 

1.11  
(0.65-1.92) 5.4 

1.69 
(0.73-3.92) 11.6 

1.47 
(0.81-2.70) 

Low income  12.2 1.32 
(0.69-2.52) 6.4 1.03 

(0.51-2.09) 12.8 1.82 
(1.07-3.09) 6.0 1.73 

(0.74-4.03) 9.2 2.18 
(1.15-4.11) 

Low to medium 
income  11.5 1.57 

(0.84-2.90) 6.9 1.17  
(0.61-2.25) 11.5 1.56  

(0.94-2.60) 4.6 1.43 
(0.62-3.27) 9.9 2.01 

(1.10-3.69) 

Medium income  7.8 1.21 
(0.70-2.25) 

5.1 1.05  
(0.58-1.89) 

9.2 1.20  
(0.74-1.97) 

2.6 0.95 
(0.42-2.16) 

6.4 1.13 
(0.63-2.03) 

Medium to high 
income  6.8 

1.21 
(0.65-2.28) 5.1 

0.89  
(0.46-1.73) 8.7 

1.09  
(0.65-1.82) 2.2 

0.80 
(0.31-2.05) 7.6 

1.38 
(0.75-2.54) 

High income 
level 5.2 1.0  

(reference) 5.1 1.0 
(reference) 8.3 1.0 

(reference) 2.6 1.0 
(reference) 5.0 1.0   

(reference) 
Participation status***  

T0+ / T1- 14.2 1.69 
(0.96-2.99) 7.4 1.39  

(0.72-2.68) 14.7 1.20  
(0.74-1.93) 7.8 2.15  

(1.04-4.44) 10.0 1.18 
(0.68-2.07) 

T0- / T1+ 9.4 1.17 
(0.74-1.87) 7.3 1.17  

(0.70-1.93) 10.5 0.98  
(0.65-1.49) 4.8 1.32  

(0.70-2.50) 11.1 1.03  
(0.67-1.59) 

T0+/T1+ 7.6 1.0  
(reference) 

5.5 1.0 
(reference) 9.4 1.0 

(reference) 3.0 1.0 
(reference) 7.2 1.0    

(reference) 
Child’s weight status (according to Cole & Lobstein, 2012) 

Normal/thin 4.4 1.0  
(reference) 

4.8 1.0 
(reference) 9.4 1.0 

(reference) 3.1 1.0 
(reference) 8.0 1.0    

(reference) 

Overweight 22.0 
5.99  
(4.08-8.79) 9.0 

2.10  
(1.29-3.43) 11.4 

1.33  
(0.87-2.03) 5.8 

1.81  
(1.00-3.28) 8.1 

1.18  
(0.72-1.93) 

Obese 33.0 
9.98  
(6.34-
15.72) 

14.9 
4.06  
(2.31-7.11) 16.4 

2.13  
(1.28-3.53) 8.1 

2.31  
(1.15-4.65) 9.9 

1.67  
(0.89-3.14) 

Intervention exposure 

Missing 10.8 1.46      
(0.81-2.64) 7.2 1.03    

(0.53-1.98) 13.6 1.44    
(0.87-2.38) 5.1 1.74     

(0.75-4.05) 11.8 1.30          
(0.70-2.39) 

Low exposure 5.6 1.0    
(reference) 4.8 1.0    

(reference) 7.8 1.0    
(reference) 2.0 1.0    

(reference) 5.5 1.0    
(reference) 

Medium 
exposure 7.1 1.20     

(0.68-2.09) 5.1 0.97    
(0.53-1.78) 7.9 1.00    

(0.62-1.63) 2.9 1.33      
(0.85-4.27) 5.2 0.87          

(0.49-1.58) 

High exposure 9.2 1.49     
(0.87-2.57) 5.9 1.11    

(0.61-2.02) 8.3 1.16     
(0.71-1.89) 4.3 1.90     

(0.85-4.27) 6.9 1.29          
(0.73-2.28) 

All 8.6  6.0  10.1  3.8  8.1  
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The tests and/or 
collection of bio-
logical samples were 
stressful for my 
child 

The expectation that 
my child should 
make changes in 
his/her diet was 
stressful for us 

The expectation that 
my child should be 
more active was 
stressful for us 

The expectation that 
my child should 
alter his/her sleeping 
habits was stressful 
for us 

The expectation that 
my child should 
watch less television 
was stressful for us 

 % 
agree* 

OR 
(99%-CI)** 

% 
agree* 

OR 
(99%-CI)** 

% 
agree* 

OR 
(99%-CI)** 

% 
agree* 

OR 
(99%-CI)** 

% 
agree* 

OR 
(99%-CI)** 

Parent’s maximum educational level according to ISCED (International Standard classification of education)  

Missing 16.3 0.92 
(0.44-1.94) 6.8 0.71  

(0.25-2.00) 9.5 0.95    
(0.38-2.36) 4.1 0.63  

(0.18-2.27) 8.8 1.32  
(0.51-3.41) 

Level 0/1/2 18.1 1.29  
(0.73-1.92) 11.8 1.47  

(0.80-2.67) 12.4 1.59  
(0.87-2.88) 11.3 2.27  

(1.17-4.42) 12.0 1.44  
(0.79-2.60) 

Level 3 11.1 0.77  
(0.55-1.07) 7.0 0.90  

(0.58-1.40) 6.4 0.82  
(0.52-1.28) 4.1 0.88  

(0.51-1.53) 6.1 0.82  
(0.52-1.29) 

Level 4 16.4 0.87  
(0.61-1.24) 8.2 1.13  

(0.70-1.84) 9.8 1.38  
(0.87-2.19) 4.9 1.29  

(0.71-2.35) 9.7 1.59  
(1.00-2.53) 

Level 5/6 15.2 1.0 
(reference) 6.5 1.0 

(reference) 6.4 1.0 
(reference) 3.6 1.0 

(reference) 5.8 1.0  
(reference) 

Parent’s income-level (country-specific categories based on the average net equivalence income)  

Missing 12.6 0.77  
(0.48-1.23) 8.4 1.21  

(0.64-2.29) 9.5 1.12  
(0.62-2.03) 6.5 2.49  

(1.04-6.01) 7.4 1.09  
(0.56-2.12) 

Low income 13.9 0.86  
(0.54-1.38) 10.9 1.58  

(0.83-3.00) 11.1 1.23  
(0.67-2.27) 8.4 2.85  

(1.17-6.99) 11.3 1.93  
(1.01-3.70) 

Low to medium 
income 14.0 0.96  

(0.62-1.49) 9.9 1.80 
(0.97-3.32) 8.9 1.24  

(0.69-2.22) 4.9 2.08  
(0.85-5.16) 8.3 1.63  

(0.86-3.08) 

Medium income 14.2 0.89  
(0.61-1.31) 5.7 1.16  

(0.63-2.11) 5.1 0.83  
(0.47-1.49) 3.6 1.84  

(0.78-4.36) 6.0 1.30  
(0.71-2.38) 

Medium to high 
income 14.4 0.92  

(0.61-1.38) 5.4 1.06  
(0.55-2.03) 5.5 0.86  

(0.47-1.60) 3.2 1.67  
(0.66-4.24) 6.1 1.35  

(0.71-2.56) 
High income 
level 16.3 1.0 

(reference) 5.0 1.0 
(reference) 6.5 1.0 

(reference) 1.9 1.0 
(reference) 4.6 1.0   

(reference) 
Participation status***  

T0+ / T1- 23.1 1.95 
(1.26-3.02) 12.9 1.31  

(1.75-2.27) 11.6 1.08  
(0.61-1.92) 8.0 1.44  

(0.72-2.85) 10.9 1.30  
(0.73-2.533) 

T0- / T1+ 13.6 1.12  
(0.77-1.63) 7.2 0.87  

(0.52-1.43) 7.3 0.81  
(0.49-1.32) 5.4 1.13  

(0.62-2.03) 9.2 1.47  
(0.93-2.33) 

T0+/T1+ 13.1 1.0 
(reference) 6.6 1.0 

(reference) 7.1 1.0 
(reference) 4.0 1.0 

(reference) 6.2 1.0 (reference) 

Child’s weight status (according to Cole & Lobstein, 2012) 

Normal/thin 14.0 1.0 
(reference) 6.0 1.0 

(reference) 6.2 1.0 
(reference) 4.2 1.0 

(reference) 6.3 1.0  
(reference) 

Overweight 14.0 1.04  
(0.71-1.53) 9.9 1.61  

(1.01-2.57) 10.6 1.66  
(1.06-2.61) 5.5 1.15  

(0.64-2.09) 9.1 1.33  
(0.83-2.14) 

Obese 18.2 1.47  
(0.91-2.38) 19.3 3.12 

(1.89-5.17) 17.7 2.62  
(1.57-4.35) 8.4 1.47  

(0.74-2.92) 14.0 1.93  
(1.11-3.33) 

Intervention exposure 

Missing 17.7 1.28     (0.84-
1.95) 11.0 1.65     (0.88-

2.07) 10.6 1.71      (0.93-
3.16) 6.5 1.58     (0.74-

3.38) 9.5 1.35     (0.75-
2.42) 

Low exposure 12.9 1.0   
(reference) 4.6 1.0   

(reference) 5.0 1.0   
(reference) 2.8 1.0   

(reference) 5.5 1.0   
(reference) 

Medium 
exposure 12.5 1.16     (0.78-

1.73) 5.0 0.99      (0.54-
1.84) 6.1 1.15     (0.65-

2.04) 3.4 1.11     (0.52-
2.38) 5.2 0.88      (0.49-

1.57) 

High exposure 10.9 1.13     (0.74-
1.72) 6.0 1.13      (0.62-

2.07) 6.1 1.08     (0.60-
1.95) 4.3 1.24      (0.60-

2.59) 6.6 1.05     (0.60-
1.84) 

All 14.2  7.4  7.6  4.6  7.2  
 
* Percentages indicating agree or moderately agree with statements regarding negative aspects of the IDEFICS 
intervention; ** Odds ratios and 99%-confidence intervals; *** T0+: parents participated in the baseline survey 
(T0); T1+: parents participated in the follow up (T1); values in bold indicate statistical significance  
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Table 4: Percentage of parents agreeing with a series of statements given in response to 
the following question: How would you evaluate the IDEFICS intervention overall, so far? 
 

 
It has helped me know 
more about healthier 
eating 

It helped me in 
enabling my child to 
be more active 

It helped me in 
enabling my child to 
sleep well 

It helped me in 
enabling my child to 
watch less TV 

It helped us to have 
more relaxed family 
time together 

 %  
agree* 

OR 
(99%-CI)** 

% 
agree* 

OR 
(99%-CI)** 

% 
agree* 

OR 
(99%-CI)** 

% 
agree* 

OR 
(99%-CI)** 

% 
agree* 

OR 
(99%-CI)** 

Parent’s maximum educational level according to ISCED (International Standard classification of education) 

Missing 43.8 1.85       
(1.02-3.33) 35.2 1.85    

(1.02-3.36) 
25.7 1.85    

(0.96-3.58) 
24.5 1.70     

(0.86-3.32) 
28.7 1.81    

(0.96-3.41) 

Level 0/1/2 58.7 2.15      
(1.45-3.19) 41.8 1.98    

(1.34-2.94) 
36.0 2.46    

(1.61-3.76) 
37.4 2.30    

(1.50-3.52) 
41.0 2.51    

(1.66-3.80) 

Level 3 48.9 1.90       
(1.48-2.45) 33.5 1.64    

(1.26-2.15) 
27.0 1.89    

(1.40-2.55) 
27.4 1.82    

(1.34-2.46) 
29.0 1.70    

(1.27-2.27) 

Level 4 27.0 1.39      
(1.03-1.88) 19.5 1.30    

(0.93-1.80) 
13.8 1.47    

(1.01-2.16) 
13.6 1.55    

(1.05-2.27) 
14.6 1.30    

(0.89-1.86) 

Level 5/6 26.3 1.0 
(reference) 18.2 1.0 

(reference) 
12.4 1.0 

(reference) 
12.5 1.0 

(reference) 
14.5 1.0 

(reference) 
Parent’s income-level (country-specific categories based on the average net equivalence income) 

Missing 44.9 1.16      
(0.80-1.67) 34.2 1.34    

(0.90-2.01) 
26.7 1.58    

(0.97-2.55) 
27.1 1.30    

(0.81-2.08) 
30.0 1.33    

(0.85-2.08) 

Low income  62.1 1.45      
(0.98-2.14) 43.5 1.57    

(1.04-2.38) 
36.5 1.92    

(1.17-3.15) 
39.7 1.64    

(1.01-2.66) 
40.9 1.70    

(1.07-2.70) 
Low to medium 
income  48.6 1.32      

(0.92-1.90) 35.0 1.55    
(1.04-2.31) 

28.0 1.92    
(1.19-3.10) 

26.6 1.35    
(0.84-2.16) 

28.4 1.41    
(0.90-2.22) 

Medium income  29.5 1.02      
(0.73-1.42) 19.3 1.06    

(0.73-1.55) 
14.6 1.36    

(0.86-2.16) 
13.8 1.03    

(0.66-1.62) 
15.6 1.09    

(0.71-1.67) 
Medium to high 
income  22.4 0.84      

(0.59-1.21) 14.8 0.89    
(0.59-1.36) 

9.7 0.997    
(0.59-1.68) 

8.9 0.78    
(0.47-1.31) 

11.5 0.92    
(0.57-1.48) 

High income level 21.6 1.0 
(reference) 13.8 1.0 

(reference) 
7.8 1.0 

(reference) 
8.8 1.0 

(reference) 
10.0 1.0 

(reference) 
Participation status*** 

T0+ / T1- 37.8 0.63      
(0.43-0.92) 28.0 0.84  

(0.57-1.26) 
20.7 0.83    

(0.53-1.30) 
22.5 0.87    

(0.56-1.37) 
24.6 0.86    

(0.56-1.32) 

T0- / T1+ 39.8 1.14      
(0.85-1.53) 29.2 1.13  

(0.83-1.53) 
24.0 1.38    

(0.99-1.94) 
25.2 1.58    

(1.12-2.21) 
27.4 1.36    

(0.99-1.88) 

T0+/T1+ 36.9 1.0 
(reference) 25.1 1.0 

(reference) 
19.0 1.0 

(reference) 
18.8 1.0 

(reference) 
20.5 1.0 

(reference) 
Child’s weight status (according to Cole & Lobstein, 2012) 

Normal/thin 33.9 1.0 
(reference) 23.7 1.0 

(reference) 
18.0 1.0 

(reference) 
18.1 1.0 

(reference) 
19.9 1.0 

(reference) 

Overweight 47.4 1.15      
(0.85-1.55) 

33.8 1.19     
(0.88-1.61) 

26.1 1.06    
(0.76-1.48) 

27.1 1.06    
(0.76-1.47) 

29.6 1.16    
(0.84-1.60) 

Obese 60.6 1.42      
(0.95-2.14) 40.0 1.17    

(0.79-1.73) 
32.0 1.05    

(0.69-1.60) 
31.8 0.93    

(0.61-1.42) 
33.5 1.01    

(0.66-1.54) 
Intervention exposure 

Missing 40.3 1.72      
(1.17-2.54) 29.5 1.70    

(1.12-2.60) 
22.3 1.63      

(1.01-2.63) 
22.6 1.71     

(1.05-2.78) 
25.5 1.92     

(1.19-3.08) 

Low exposure 22.6 1.0     
(reference) 13.8 1.0     

(reference) 
10.1 1.0     

(reference) 
10.7 1.0     

(reference) 
10.7 1.0     

(reference) 

Medium exposure 35.3 1.69      
(1.21-2.37) 23.0 1.66     

(1.15-2.39) 
16.5 1.48      

(0.97-2.27) 
16.3 1.36      

(0.89-2.08) 
18.1 1.56      

(1.03-2.35) 

High exposure 49.3 2.44       
(1.75-3.42) 35.3 2.54     

(1.78-3.63) 
29.1 2.55      

(1.70-3.80) 
29.4 2.38     

(1.59-3.55) 
31.2 2.65     

(1.79-3.92) 
All 37.4  26.1  20.0  20.2  22.0  
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It helped me develop 
practical ways to eat 
more healthily with 
my child 

I felt involved in / 
able to contribute to 
aspects of the 
intervention that 
concerned my child 

The intervention has 
helped my family to 

adopt a healthier 
lifestyle 

I approve of the 
intervention 

The intervention also 
has negative aspects§ 

 %  
agree* 

OR 
(99%-CI)** 

%  
agree* 

OR 
(99%-CI)** 

%  
agree* 

OR 
(99%-CI)** 

%  
agree* 

OR 
(99%-CI)** 

%  
agree* 

OR 
(99%-CI)** 

Parent’s maximum educational level according to ISCED (International Standard classification of education) 

Missing 35.4 1.81    
(0.97-3.36) 37.3 1.70    

(0.95-3.06) 
27.8 1.73    

(0.91-3.29) 
58.5 1.42    

(0.81-2.50) 
13.2 1.99    

(0.80-4.99) 

Level 0/1/2 47.7 2.29    
(1.53-3.43) 48.1 1.95    

(1.33-2.85) 
41.3 2.69    

(1.78-4.07) 
65.5 1.14    

(0.78-1.67) 
14.0 2.55    

(1.37-4.75) 

Level 3 34.6 1.60    
(1.22-2.11) 37.7 1.68    

(1.30-2.16) 
28.8 1.91    

(1.42-2.56) 
60.0 1.18    

(0.93-1.48) 
9.6 1.69    

(1.07-2.66) 

Level 4 18.4 1.26    
(0.90-1.77) 22.8 1.31    

(0.96-1.79) 
13.6 1.23    

(0.84-1.79) 
43.9 0.99    

(0.76-1.29) 
6.2 1.14    

(0.65-2.02) 

Level 5/6 19.6 1.0 
(reference) 22.2 1.0 

(reference) 
14.4 1.0 

(reference) 
52.8 1.0 

(reference) 
6.3 1.0 

(reference) 
Parent’s income-level (country-specific categories based on the average net equivalence income) 

Missing 35.4 1.20    
(0.80-1.79) 37.3 1.18    

(0.81-1.72) 
28.9 1.33    

(0.85-2.07) 
56.9 1.09    

(0.78-1.52) 
12.9 1.18    

(0.62-2.28) 

Low income  49.3 1.44    
(0.95-2.18) 49.5 1.45    

(0.98-2.15) 
41.8 1.66    

(1.06-2.62) 
72.2 1.51    

(1.06-2.16) 
12.0 1.58    

(0.81-3.07) 
Low to medium 
income  34.3 1.18    

(0.79-1.77) 37.9 1.24    
(0.85-1.79) 

26.6 1.24    
(0.80-1.94) 

60.2 1.13    
(0.82-1.56) 

8.3 1.16    
(0.59-2.26) 

Medium income  18.5 0.85    
(0.58-1.24) 23.1 0.89    

(0.63-1.26) 
15.2 1.01    

(0.66-1.56) 
50.1 0.90    

(0.68-1.19) 
6.3 0.93    

(0.49-1.73) 
Medium to high 
income  15.4 0.78    

(0.51-1.17) 19.0 0.83    
(0.57-1.21) 

11.1 0.78    
(0.49-1.25) 

43.9 0.75    
(0.56-1.01) 

5.9 0.98    
(0.50-1.92) 

High income level 16.0 1.0 
(reference) 18.7 1.0 

(reference) 
11.2 1.0 

(reference) 
48.8 1.0 

(reference) 
5.3 1.0 

(reference) 
Participation status*** 

T0+ / T1- 28.3 0.82    
(0.54-1.24) 31.0 0.79    

(0.54-1.16) 
25.5 1.01    

(0.66-1.55) 
48.0 0.67    

(0.47-0.95) 
10.5 1.18    

(0.66-2.11) 

T0- / T1+ 29.0 1.18    
(0.86-1.62) 31.4 1.05    

(0.78-1.42) 
23.7 1.23    

(0.88-1.72) 
49.7 0.89    

(0.68-1.16) 
13.2 1.66    

(1.02-2.70) 

T0+/T1+ 26.8 1.0 
(reference) 29.8 1.0 

(reference) 
20.8 1.0 

(reference) 
57.1 1.0 

(reference) 
7.0 1.0 

(reference) 
Child’s weight status (according to Cole & Lobstein, 2012) 

Normal/thin 24.3 1.0 
(reference) 28.0 1.0 

(reference) 
19.7 1.0 

(reference) 
52.7 1.0 

(reference) 
8.1 1.0 

(reference) 
Overweight 37.3 1.24    

(0.91-1.69) 
37.9 1.13    

(0.84-1.51) 
28.7 1.09    

(0.79-1.51) 
61.2 1.08    

(0.81-1.43) 
8.9 1.03    

(0.62-1.71) 

Obese 44.3 1.16    
(0.78-1.73) 42.0 1.02    

(0.69-1.51) 
34.1 1.03    

(0.68-1.56) 
68.8 1.19    

(0.80-1.78) 
9.4 0.99    

(0.51-1.90) 
Intervention exposure 

Missing 29.6 1.47     
(0.95-2.27) 33.1 1.47    

(0.94-1.84) 
24.6 1.52     

(0.95-2.43) 
53.0 1.18     

(0.86-1.63) 
11.7 1.38     

(0.71-2.69) 

Low exposure 15.2 1.0     
(reference) 19.1 1.0     

(reference) 
11.8 1.0     

(reference) 
46.5 1.0     

(reference) 
4.9 1.0     

(reference) 

Medium exposure 24.6 1.57     
(1.08-2.28) 26.5 1.31     

(0.94-1.84) 
18.3 1.37     

(0.92-2.06) 
55.3 1.48      

(1.12-1.96) 
6.0 1.26     

(0.65-2.44) 

High exposure 38.1 2.39     
(1.67-3.44) 40.0 2.02     

(1.45-2.80) 
30.1 2.09      

(1.42-3.08) 
66.5 2.05     

(1.53-2.75) 
6.9 1.39     

(0.72-2.68) 
All 27.3  30.2  21.8  54.9  8.3  
 
§ Due to a translation error for this item the replies from parents in Belgium had to be excluded; * Percentages 
indicating agree with statements regarding the IDEFICS intervention overall; ** Odds ratios and 99%-
confidence intervals; *** T0+: parents participated in the baseline survey (T0); T1+: parents participated in the 
follow up (T1); values in bold indicate statistical significance  
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Figure 1: Percentage of parents (dis)agreeing with a series of statements given in 
response to the following question: Do you think the following aspects of IDEFICS will 
make a lasting positive difference to your child’s behaviour and/or your family’s 
behaviour? 

 
 
Figure 2: Percentage of parents (dis)agreeing with a series of statements given in 
response to the following request: Please let us know if different aspects of the IDEFICS 
intervention are having any negative aspects so far as you or your child are concerned 

 
 

Education of children on healthy lifestyles 
(n=4912)

Improved playground and/or better opportunities for physical activity 
(n=4868)

Better physical education classes and activities in the school / 
kindergarten (n=4877)

Providing and promoting drinking water in the school / kindergarten 
(n=4874)

Increased consumption of fruit and vegetables in the school / 
kindergarten (n=4894)

Information for parents on healthy lifestyles 
(n=4897)

0% 20% 40% 60% 80% 100%10% 30% 50% 70% 90%

Agree Moderately agree Moderately disagree Disagree

The intervention has made my child feel as if he/she was ‘fat’ or 
‘overweight’ (n=4857)

The intervention has made my child feel that he/she is unhealthy 
(n=4851)

I felt as if the intervention was telling me that I am not as good a parent 
as I might be (n=4850)

The intervention interfered in our family life 
(n=4827)

Aspects of the intervention were expensive for our family 
(n=4806)

The tests and/or collection of biological samples were stressful for my 
child (n=4843)

The expectation that my child should watch less television was stressful 
for us (n=4837)

The expectation that my child should make changes in his/her diet was 
stressful for us (n=4834)

The expectation that my child should be more active was stressful for us 
(n=4834)

The expectation that my child should alter his/her sleeping habits was 
stressful for us (n=4830)

0% 20% 40% 60% 80% 100%10% 30% 50% 70% 90%

Agree Moderately agree Moderately disagree Disagree
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Figure 3: Percentage of parents (dis)agreeing with a series of statements given in 
response to the following question: How would you evaluate IDEFICS overall, so far? 

 
§ Due to a translation error for this item the replies from parents in Belgium had to be excluded 
 

It has helped me know more about healthier eating 
(n=4880)

It helped me in enabling my child to be more active 
(n=4864)

It helped me in enabling my child to sleep well 
(n=4849)

It helped me in enabling my child to watch less TV 
(n=4861)

It helped us to have more relaxed family time together 
(n=4828)

It helped me develop practical ways to eat more healthily with my child 
(n=4857)

I felt involved in / able to contribute to aspects of the intervention that 
concerned my child (n=4824)

The intervention has helped my family to adopt a healthier lifestyle 
(n=4841)

I approve of the intervention 
(n=4845)

The intervention also has negative aspects 
(n=4197) §

0% 20% 40% 60% 80% 100%10% 30% 50% 70% 90%

Agree Moderately agree Moderately disagree Disagree


