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NepiAnyn

O emutoAaopog Tou UTEPPBapoU Kal TNG maxuoapkiag £xel auénBel onuavtika ta teAsutaia 30
XPOVLO, TOOO 0€ €VNALKEG 000 Kal og moidld. Aladopeg mapepPacelg Sokipalovral o€ veapn
NALKLO T(POKELUEVOU va artodeuxBel n matdikn moayxvoopkia Kot va BeEATIwOoUV oL cupuTepLdopEC
TIou oXeTilovtal Pe TNV evepyelakny Loopporia (EBRBs). H tpéxouca epyacia eixe otoxo va
afloloynoel TV anoteAeopatikotnTa TnG mapépBaong ToyBox ota EBRBs twv matdtwv Kot Twv
aVOPWTTOUETPLKWV SELKTWV TOUG, TN SLEPEVUVNON TWV KABOPLOTIKWY TTAPAYOVTWYV TNG OLKOYEVELAG
mou miBavwe va Stapecolafolv 0TV AMOTEAECUOTIKOTNTA TNG TapEuPacng ToyBox otnv

KaTtavaAwon VeEPoU KaBwGE KoL UYLELVWV KoL AVOUYLELVWV OVOK TWV TALSLWV TPOoXOALKNA G NALKIAG.

Mua tapéppaon mou otdxeVE oTnV powbnon ¢ KATtavaAwaong VEPOU, TNG UYLELVAG Slatpodnig
KOl EVOLAUECWY YEUPATWY, TG CWHATIKNAG AOKNONG Kal TNG Heiwong / Sltakomrg tou KabLoTtikou
XPOVou oTa ToLdld MPOOXOAIKNG NALKIOG KOL OTLC OLKOYEVELEC TOUC, €POPUOOTNKE Ot £E€L
EUPWTIALIKEG XWPEG YLOL EVOL OXOALKO €T0¢ Kot aflodoyrBnke o€ pLa tuxatomolnpévn dokipr. Ta
enineda owWUATIKAG dpactnpldtntag Twv Taldlwv  Kataypadpnkov  XPNOLULOTIOLWVTAG
BNUOTOUETPNTEG Yyl €EL  ouvexOpevee nUEPeg, oupmepllappfavopévwy  SU0 nNUEPWV
cafBatokuplakou. OL ouumepldpopeéc TOU OXeTI{ovTalL HE TNV EVEPYELOKN LOOPPOTILQ,
cupnepAapBavopévwy Twv TOavwv SlapecoAafntwy TOug, Kataypddnkav omd Toug
YOVEIG/DPOVTIOTES TWV TALSLWV XPNOLUOTIOLWVTAC TUTIOTIOLNUEVO EpWTNHATOAOYLA. To BApOC Kot
0 UJo¢ Twv TModlwvV PETPAONKAV amd eKMOLOEUUEVOUG EPEUVNTEC, XPNOLLOTIOLWVTAG
Tumornotnpévo e€omALopd. OAeC oL LETPAOELG TpaypatornotiOnkav tov Mdawo/lovvio tou 2012 kot
Tov Mato/lovvio tou 2013. MpaypatonolnBnkav MoAvemninedes enavalapBavopeveg avalUoELS
yia tnv oafloloynon twv erdpdacswv mapéupfacnc ota EBRBs kal ta 0vOpWIOUETPLKA
XOPAKTNPLOTIKA TWV MaLdLwy, EVW TO AMOTEAECHOTA YLa TOUG SLApeTOAABNTIKOUG TTAPAYOVTES

afloloynBnkav pe t Stadikaoia bootstrapping.

JT0 OUVOAKO Oeilypa, otnv opada mapépPacnc mapatnendnke peyalvtepn auvénon tng
KATAVAAWONG VEPOU, PeYaAUTEPN MELWON TWV CUOKEUAOUEVWVY XUHWV GpoUTwV, YAUKWV Kal
TPOLOVTWYV KPEATOG, ULKPOTEPN aUENoNn Tou xpovou Tou adlepwvetat oe PC/Bvteonatyvidia (tig
KaBnNUePLVEG Kal Ta oaBBatokuplaka) Kal UKPOTeEPN Uelwaon Twv Bnudtwy Ta caBBatoklploka
oe ouUykplon HMe to matdld Mou avikav otnv opdada eAéyxou. MNapodpola amoteAéopata
napatnpnbnkav oe emnimedo XwWPOG, evw TMPOOHETA €UVOIKA OMOTEAECUATA ylO TNV opada

napéupaong mapatnpndnkav otn Feppavia oxeTika pe ta {oxapouxa podrpata Kat oto BEAylo
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OXETLKA HE TA AAMUPA OVOK KOl TO XpOvo mapakoAolOnong tnAeopaong ta caBBatokuplaka.

2TOoUC avOpWTOUETPLKOUC SeikTeG SeV mapaTnpnONKav ONUAVTIKEG EMOPATELS TNG MapEUPaonc.

Ooov adopd TiG embpATELS TNG TAPEUPBACNC 0 KABOPLOTLKOUG TTAPAYOVTEG TTOU oxeTil{ovTal e
NV owKoyevela, n mapéupacn ToyBox avénoes onuovtika tn Slabecipotnta vepol KATA TN
SLAPKELA TWV YEUPATWY, TNV KATAVAAWGON VEPOU OO TOUG YOVELG, TN YOVIKA evBappuvon ota
maldld WoTe va Tivouv VEPO KalL TN YOVLKH yVWon CXETLKA LE TIG CUOTAOELG YLO TNV KOTOVAAWON
vepoU. 3TO OUVOALKO HOVTEADO, OAOL OL TIOPAYOVIEC OUCXETIOTNKAV avefdptnto HUE TNV
Katavalwaon vepol og madld mpooxoALlkng NAkiag katl dtapecolaBouoav To AMOTEAECHUA TNG

napéuBaong otnv katavalwaon vepol (ouvoAlkn entibpaon dtapecolaBnong = 40%).

MapoAo 1tou n cuvoALkn entidpaon Tng mapéupacng ToyBox ota uyLelvA Kat avBUyLELVA ovaK SV
ATOV onUOVTLKA, N TapepBoaon PBeAtiwos onUAvTKA Tn O£€0TION KAVOVWY OO TOUG YOVELG
OXETLKA LE TNV KOTOVAAWON avOuyLlElVWY oVaK amo ta modla (dnAadn meploplopog Toug Kata
Vv mapakoAolOnon tnAedpaong kat adela yla TNV KOTOVAAWGCH TOUC HOVO OE OPLOUEVEG
TIEPLITTWOELC) KAl TNV KOTOVAAWON avOUYLELVWY OVOK TWV YOVEWYV, EVW AUENCE TN YOVLKNA YVWaon
OXETLKA UE TIG CUOTAOELC YLa TNV Katavalwaon ovak. Ocov adopd Ta UYLELVA OVOK, N TapEpBaaon
ToyBox BeAtiwoe tn otdon twv maldlwv amévavil ota ¢pouta Kal ta Aaxavikd. OAot ot
npoavadepObévteg kaboplotikol mapayovieg dtapecolapouacav otny enidpacn tng mapEUfaong
OTNV KOTOVAAWGON UYLEWVWV Kal avBUYLElVWY ovak amd to matdld mpooXoAlkng nAwkiag, evw
oxebov OAoL oL KaBoploTikol TTOPAYOVTEC CUOCYXETIOTNKAV OQVEEAPTNTO HE TNV KATAVAAwon

UYLELVWV KOl avBUYLEVWY ovak arod matdid.

H mpootth kat xapnAol KOOTouG mapEUBacn, n omola TPAYUATONOLNONKE oMo TO TPOCWIILKO
TOU VNTILAYWYELOU Kal eVETAEEE EVEPYA TOUC YOVELG, €8eLEE OTL UMOPEL VO TIPOKAAEDEL EUVOIKEC
aAAayég ota EBRBs twv matdiwv mpooxoALkig nAwkiag. OL mapeBAOCELG TTOU AITOCKOTIOUV OTNV
npowbnon TNg KATavAAwaong VEPOU KOl UYLELVWY OVOK KAl OTOV TIEPLOPLOKO TNG KATAVAAWGONG
avBuylelvwv ovak oe Taldld TPOooXoAlknG nAkiag, Oa TPEMEL va OTOXEUOUV TOUG
Stapeocolafntég mou avadeixOnkav anod tnv napovoa HeAETN, aAAA Kal va TipoadLlopilouv VEoUg
KaBopLoTIKOUG TTAPAYOVTEG TTIOU OXETL{OVTAL JLE TNV OLKOYEVELQ, TO OXOAEL0 1} TOUG cuvadEéAdouG,

yla vol BEATLWOOUV TNV AMTOTEAECHOTIKOTNTA TOUG.

Né€erg KAeWdLd: Siapecolafnrtikol mapdyovteg, maldid mPooxoAlkng nAtkiag, moapgupoaon,

Katavalwon vepou, KATtavaAwon eVOLAPECWY YEUUATWY
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Abstract

The prevalence of overweight and obesity has increased substantially over the past 30 years, in
both adults and children. Interventions are tested in early childhood in order to prevent
childhood obesity and improve energy balance related behaviours (EBRBs). The current work
aimed to evaluate the effectiveness of the ToyBox-intervention on children’s EBRBs and
anthropometric indices, to examine if family-related determinants mediate the effects of the
ToyBox-intervention on pre-schoolers’ water consumption as well as the consumption of healthy

and unhealthy snacks.

A multicomponent, kindergarten-based, family-involved intervention, aiming to promote water
consumption, healthy eating and snacking, physical activity and reduction/interruption of
sedentary time in preschool children and their families was implemented in six European
countries over one school year and evaluated in a cluster-randomized trial. Children’s physical
activity levels were recorded using pedometers worn over six consecutive days, including two
weekend days. Other EBRBs data, including their possible mediators, were self-reported by their
parents/caregivers using standardized questionnaires. Children’s weight and height were
measured by trained researchers, using standardized equipment. All measurements were
performed in May/June 2012 and May/June 2013. Multilevel repeated measures analyses were
performed to assess the intervention effects on EBRBs and anthropometrics, while mediation

effects were assessed with the bootstrapping procedure.

In the total sample, higher increase of children’s water consumption, higher decrease of
children’s pre-packed/bottled fruit juices, sweets and meat products consumption, lower
increase of their time spent on PC/video games (on weekdays and weekends) and lower decrease
of children’s steps on weekends were observed in the intervention group compared to the
control group. Similar effects were observed at a country level, while additional favourable
effects for the intervention group were observed in Germany regarding sugar-sweetened
beverages and in Belgium regarding salty snacks and TV-time on weekends. No significant effects

were observed regarding the anthropometric indices.

Regarding the intervention effects on family-related determinants, the ToyBox-intervention
significantly increased water availability during meals, parental water consumption, parental
encouragement to their children to drink water, and parental knowledge on water

recommendations. In the multiple mediator model, all factors were independently associated
10|



with pre-schoolers’ water consumption and mediated the intervention effect on pre-schoolers’

water consumption (total mediation effect = 40%).

Even though the total effect of the ToyBox-intervention on healthy and unhealthy snacking was
not significant, the ToyBox-intervention significantly improved parental rule setting on children’s
unhealthy snack consumption (i.e. restriction of snacking while watching television and
permission only at certain occasions) and parental consumption of unhealthy snacks, while it
increased parental knowledge on snacking recommendations. Regarding healthy snacking, the
ToyBox-intervention improved children’s attitude towards fruit and vegetables (F&V). All
previously mentioned family-related determinants mediated the intervention effects on pre-
schoolers’ consumption of healthy and unhealthy snacks. Almost all family-related determinants
examined in the study were independently associated with pre-schoolers’ consumption of

healthy and unhealthy snacks.

An affordable, low-cost intervention, which was implemented by kindergarten-personnel and
actively engaged parents, showed that it can induce favourable changes of EBRBs in preschool
children. Interventions aiming to promote water and F&V consumption and limit the
consumption of unhealthy snacks in pre-schoolers should target the aforementioned mediators,
but also identify new family-, school- or peer-related determinants, to enhance their

effectiveness.

Keywords: mediators, preschool children, intervention, water consumption, snack consumption
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Chapter 1. Introduction

The prevalence of overweight and obesity has increased substantially over the past 30 years
(WHO, 2011). It is estimated that about 170 million children are now estimated to be overweight
globally (Tim Lobstein, Baur, & Uauy, 2004). Childhood overweight is on the rise in almost all

countries, especially in low-to-middle-income countries (LMICs) (WHO, 2011).

Being overweight or obese has serious health consequences, especially for children. Having a
high body mass index (BMI) is a major risk factor for diseases such as cardiovascular disease, type
2 diabetes and cancer (Ezzati, Lopez, Rodgers, & Murray, 2004; Fund & Research, 2007). These
diseases, also known as non-communicable diseases (NCDs), can cause premature mortality as
well as long-term morbidity. Further to the above, overweight and obesity in children are
associated with significant reductions in life quality (Tsiros et al., 2009; Williams, Wake, Hesketh,
Maher, & Waters, 2005) and a greater risk of bullying and social isolation (Tim Lobstein et al.,
2004). Due to the significant increase in the prevalence of obesity and the serious public health
consequences, obesity is considered one of the most important public health challenges of the

21st century (WHO, 2005, 2011).

Overweight preschool children are about four times more likely to become overweight adults in
comparison to their lean peers (Olstad & McCargar, 2009). Reducing the excess weight has
proven to be more difficult in adolescents and adults in comparison to children, therefore, there
is growing consensus that obesity prevention strategies should target on early childhood (Osei-

Assibey et al., 2012) when behaviours are more flexible than in later life (Skouteris et al., 2012).

Preschool age, together with intrauterine life and infancy, are considered as ‘critical periods’ for
children development and therefore their risk of developing obesity (Olstad & McCargar, 2009).
Early childhood is considered to provide a unique opportunity to establish lifestyle behaviours
that will promote health and minimize the risk of development of fatness (Campbell & Hesketh,
2007) while it can also be beneficial in order to promote physical activity as young children are
responsive to environmental control for both eating and physical activity by either the day care

providers and/or parents (Goldfield, Harvey, Grattan, & Adamo, 2012) consider.
Obesity

Weight status is categorized in adults using body mass index (BMI), which is defined as weight in

kilograms divided by height in meters squared (kg/m?) (Ogden, Flegal, Carroll, & Johnson, 2002).
15|



Based on the National Institutes of Health (NIH) guidelines an adult’s weight status is defined as
underweight if the calculated BMl is less than 18.5, overweight if BMI is between 25 and 30, and
obese if BMI is 30 or more (Berrington de Gonzalez et al., 2010). Despite its considerable
advantages, BMI has some limitations. The relationship between BMI and body fat varies based
on age or ethnicity. BMI can also overestimate body fat in muscular individuals (Prentice & Jebb,
2001). Using BMI to assess overweight and obesity in children is even more controversial. Based
on the fact that children are growing, the association between adiposity and BMI (which indicates

a ratio of their weight to their height) may be looser than in the case of adults.

However, it has been noted that BMI offers “a reasonable measure with which to assess fatness
in children and adolescents” (Dietz & Bellizzi, 1999). Recently, the extended international
(International Obesity Task Force; IOTF) body mass index (BMI) cut-offs were published and are
widely used to assess the prevalence of child overweight, obesity and thinness. Based on data
from six countries, BMI values at 18 years (16, 17, 18.5, 25, 30 and 35 kg/m?) have been linked to
child centiles. The IOTF cut-offs can also be expressed as BMI centiles, allowing them to be
compared with other BMI references. Children’s weight status is defined as overweight or obese

if they have a BMI above given age- and sex-specific percentile cut-offs.
Epidemiological Data

The obesity prevalence worldwide has escalated during the last three decades and has been
recognized as a global health threat (WHO, 2000). About 300 million adults are obese (Control
& Prevention, 2000) and a further 750 million are estimated to be overweight globally (James et

al., 2004).

Obesity in children follows the same trend as adults, with IOTF estimating that 10% of the
children aged from 5 to 17 years are overweight or obese worldwide. This percentage equates to
155 million children, with 30-45 million children being obese (Tim Lobstein et al., 2004). In 2010,
43 million preschool children in developing and developed countries were estimated to be
overweight or obese, while 92 million were estimated to be ‘at risk’ of overweight (De Onis,
Blossner, & Borghi, 2010). The issues with prevalence data in children immerge from the lack of
consensus on defining obesity. Even though the highest rates of obesity in children and adults
appear in developed areas of the world such as North America and Western Europe, developing

countries are currently facing rising rates of obesity and consequently increased incidence of
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non-communicable diseases (Amuna & Zotor, 2008). This phenomenon is even more prevalent
in countries undergoing rapid socioeconomic growth such as Brazil and China, where the
prevalence of overweight and obesity in children and adolescents has risen sharply in recent

years (Tim Lobstein et al., 2004).

In the developed world, USA illustrates an example of the severity of the obesity pandemic. In
US children, obesity prevalence has increased from 6% in 1980 to 17% in 2008 (Ogden, Carroll,
Curtin, Lamb, & Flegal, 2010) and 18.5% in 2016 (Hales, Fryar, Carroll, Freedman, & Ogden, 2018).
In Europe, the trend of childhood obesity is following the same pattern, with prevalence
increasing across all European countries (Jackson-Leach & Lobstein, 2006). However, in Europe,
a clear North-South gradient, with the highest prevalence being in Mediterranean countries, (an
estimated 36% of 9 year olds are overweight or obese in Italy) is observed (Tim Lobstein et al.,

2004, Pigeot et al., 2009).
Aetiology & Determinants of childhood obesity

Overweight and obesity is the result of a long-term imbalance between energy intake and energy
expenditure (Bandini, Must, Phillips, Naumova, & Dietz, 2004). Although certain genes may
increase an individual’s susceptibility to obesity, it is energy imbalance that leads to weight gain
on the vast majority of cases (Ells, Demaio, & Farpour-Lambert, 2018). For weight loss to occur,
energy expenditure must exceed energy intake. Literature has not reached consensus as to how
differing combinations of diet, physical activity and sedentary behaviour impact the development

of obesity.

Regarding dietary factors, drinking water instead of sugar sweetened beverages (SSBs) may be
an effective approach to control pre-schoolers’ energy intake and body weight, since SSBs
consumption has been found to be associated with higher BMI in this age group (van Stralen et
al., 2012). Regarding food intake, several studies have shown an association between
consumption of energy-dense foods, such as sweets and salty snacks, and excessive weight in
pre-school children (Durao et al., 2015). On the other hand, diets high in fruit and vegetables (FV)

have been associated with reduced risk for obesity in children (Moschonis et al., 2014).

Physical activity (PA) has been shown to have a protective effect against weight gain in childhood
(Steinbeck, 2001) while, on the other hand physical inactivity can contribute to the maintenance

of childhood obesity (Trost, Kerr, Ward, & Pate, 2001). Studies show that most children are not
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reaching the recommended levels of 60 minutes of moderate intensive activity per day and 180
minutes of activity per day for preschool children despite the widespread perception that young
children are spontaneously active (Reilly et al., 2004; Timmons, Naylor, & Pfeiffer, 2007).
Evidence suggests that children’s physical activity or inactivity track into adolescence and

adulthood (Campbell & Hesketh, 2007).

In addition to physical activity, sedentary behaviour has become an important component within
health promotion interventions and it should be assessed independently from physical activity
(Reilly et al., 2003). Sedentary activities which have been linked to an increase in childhood
obesity include television (TV) viewing, video games and computer screen time, however, the
evidence is cross-sectional and cannot support causality (Rey-Lopez, Vicente-Rodriguez, Biosca,
& Moreno, 2008). It has been suggested that in order to prevent childhood obesity targeting a
reduction in sedentary behaviour may be more effective than targeting increases in physical

activity (Reilly et al., 2003).

Other factors influencing a child’s health behaviours and, consequently childhood obesity include
parental factors and family determinants. Parental influence is complex and encompasses
parenting styles (authoritarian, authoritative and permissive), parental modelling and control as
well as feeding practices. Other factors that are associated with children’s diet include appetite
and satiety responsiveness, food preferences, food availability and accessibility, exposure and

reward, role models and peer influences.
Interventions to prevent obesity in childhood

Whilst obesity prevention interventions conducted in primary schools are numerous,
interventions targeting children in preschool settings are lacking. A recent literature review
included 37 articles from 29 unique interventions. Eight out of 23 prevention and 4 out of 6
management interventions resulted in significant weight loss, with 3 prevention and 5
management interventions showing sustained effects over 6 to 24 months. This result is to be
expected since prevention programs do not necessarily need to reduce the BMI of the
participants (Ling, Robbins, & Wen, 2016). In another recent systematic review (Hesketh &
Campbell, 2010), 9 out of the 10 included preschool-based interventions demonstrated some

degree of success in modifying behaviours, however, only 2 were shown to have any impact on
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modifying behaviours such as physical activity and healthy eating, and reducing BMI (Fitzgibbon

et al., 2005; Mo-suwan, Pongprapai, Junjana, & Puetpaiboon, 1998).

Many recommendations and strategies are currently available for intervention design targeting
overweight and obesity prevention. More specifically, Bluford et al. (Bluford, Sherry, & Scanlon,
2007) support the use of a theoretical framework when developing preschool interventions while
parental involvement is also suggested in order to enhance effectiveness since their modelling
behaviour is a powerful tool (Hart, Herriot, Bishop, & Truby, 2003; Skouteris et al., 2011). Further
research is required to determine which factors and methodologies are most effective in

preschool settings (Bluford et al., 2007).
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Chapter 2. Research Hypothesis

The prevalence of overweight and obesity in pre-schoolers has drastically increased worldwide
over the past decades (Wang & Lim, 2012). More specifically, the prevalence of overweight and
obesity in children aged 0-5 years has increased globally from 4.2% in 1990 to 6.7% in 2010 and
it is estimated to reach 9.1% in 2020, while the respective percentages in developed countries
are even more unsettling (i.e. 7.9, 11.7 and 14,1) (Wang & Lim, 2012). Although obesity is the
result of complex interactions among genes, dietary intake, physical activity, and the
environment, the most important factors underlying the obesity epidemic are the current
opportunities of energy intake coupled with limited energy expenditure (Romieu et al., 2017).

Early interventions are required to prevent obesity when health behaviours are still flexible.
Hence, the aims of the current thesis are:

1. to evaluate an innovative and evidence-based intervention aiming to prevent obesity in

preschool children, aged 4-6 years

2. to explore the effects of the intervention on family-related factors associated with pre-

schoolers’ energy-related behaviours,

3. to identify potential associations between changes of these factors and changes of pre-

schoolers’ energy-related behaviours, and

4. to evaluate the potential mediating role of these factors on the intervention effects on

pre-schoolers’ energy-related behaviours.

Based on the fact that family dynamics including family rules, modelling, support and
encouragement are important determinants of the child’s energy-related behaviour (Wilfley,
Kass, & Kolko, 2011), emphasis will be given to the family-related mechanisms mediating the

effect of the intervention in preschool children’s energy-related behaviours.
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Chapter 3. Methodology

The Toybox intervention was developed using an evidence-based approach; utilising the findings
of reviews and a systematic review of behavioural models on school-based interventions in
kindergartens for the prevention of obesity in children aged 4-6 years (Summerbell et al., 2012).
Physical activity, sedentary behaviour, and healthy eating recommendations are highlighted for

developing a preventive intervention targeting preschool children as depicted in table 3.1 below:

Table 3.1. Physical activity, sedentary behaviour, and healthy eating recommendations.

Target area

Dietary behaviour

Physical activity

Sedentary

behaviour

Recommendation

Encourage the provision of a
broad variety of healthy
foods especially fruit and
vegetables and discourage
the provision of unhealthy
foods such as sweetened soft
drinks and energy dense

snacks.

Encourage the use
of active transport
Encourage the
development of a
large, active play
enhancing all-
weather play area in

preschools.

Discourage the
provision of a
screen in the
bedroom (TV,
computer,

PlayStation etc.).

Discourage the behaviour of
eating while watching TV or

using game consoles.

The detailed study design has been published elsewhere (Manios et al., 2014; Manios et al.,
2012). In brief, the ToyBox-study (www.toybox-study.eu) aimed to develop, implement and
evaluate a kindergarten-based, family-involved intervention to prevent obesity in preschool
children in six European countries (Belgium, Bulgaria, Germany, Greece, Poland and Spain).
Preschool children and their families were recruited from three socioeconomic groups, following

a standardized approach (Manios et al., 2014).

The study has been registered in the clinical trials registry clinical_trials.gov (ID: NCT02116296).
Moreover, it was approved by Ethical Committees in the six participating countries [i.e. Ethical

committee of Ghent University Hospital (Belgium), Committee for the Ethics of the Scientific
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Studies (KENI) at the Medical University of Varna (Bulgaria), Ethikkommission der Ludwig
Maximilians Universitat Minchen (Germany), the Ethics Committee of Harokopio of Athens
(Greece), Ethical Committee of Children’s Memorial Health Institute (Poland), and CEICA (Comité
Etico de Investigacion Clinica de Aragon (Spain)], in line with national regulations (Manios et al.,
2014). All procedures were in accordance with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards. Parents/caregivers signed an informed consent

for the participation of their child and their family prior to their enrolment in the study.

Sampling: Kindergartens were recruited from the provinces of Oost-Vlaanderen and West-
Vlaanderen (Belgium), Varna (Bulgaria), Bavaria (Germany), Attica (Greece), Mazowieckie
(Poland) and Zaragoza (Spain). A minimum sample of 800 children and their families and 20
kindergartens per country, resulting in a total sample of 4,800 children and their families and 120
kindergartens, was initially targeted. However, in order to account for an estimated dropout rate
of about 30%, a minimum total number of about 6,500 children and their families were aimed to

be recruited in the six participating countries.

Eligibility criteria: Kindergartens were considered eligible for inclusion in the intervention if (i)
they were located within a radius of 50 km around the local institutes; (ii) headmasters and
teachers provided signed consent form and (iii) families’/children’s participation rate was at least
50%. Children within recruited kindergartens were eligible if (i) they were aged between 3.5 and
5.5 years at the time of recruitment (i.e. born between January 2007 and December 2008); (ii)
their parents/caregivers provided a signed consent form and (iii) were not participating in any
other clinical trial or other health-oriented project during the academic years 2012—-2013 and

2013-2014.

Randomization: Randomization of the recruited municipalities to intervention and control group
was conducted centrally by the coordinating centre, after the completion of baseline
measurements. The municipalities were assigned to the intervention or control groupina2:1
ratio within each SES group. Since the randomization was conducted at a municipality level, the
kindergartens within each municipality were automatically allocated to the intervention or

control group.
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Development of the intervention

The ToyBox-intervention had a clustered randomized design. It targeted the energy balance-
related behaviours (EBRBs) which in the preliminary phases of the programme were found to be
associated with overweight/obesity at preschool age, i.e.: drinking-, snacking-, physical activity-
and sedentary- behaviours, as well as their determinants (Marieke De Craemer et al., 2013;
Manios et al., 2014; van Stralen et al., 2012). All material used during the intervention was the
same across participating countries, allowing for some small cultural adaptations at a local level.
The development of the intervention material was based on the intervention mapping protocol
and the PRECEDE-PROCEED model, as described elsewhere (Manios et al., 2014; Manios et al.,
2012). Furthermore, the intervention was developed based on the findings of preparatory studies
conducted during the early phases of the ToyBox-study (PRECEDE phase) (20-24). The relative

intervention material can be found in the study’s website (www.toybox-study.eu).
Implementation of the ToyBox-intervention

The implementation of the ToyBox-intervention was conducted at four levels. The first three
levels were implemented in the kindergarten setting, while the fourth level addressed
parents/caregivers aiming to induce certain changes at children’s social and physical

environment at home in order to promote the four targeted EBRBs. More specifically:

Level 1. Teachers conducted permanent environmental changes in the classroom/kindergarten,
in order to create a classroom and kindergarten environment supportive to the execution of the
four targeted EBRBs (i.e. installations of water stations and the ‘magic snack plate’ to assist water
and healthy snack consumption and rearrangements of the classroom/kindergarten to create

some free space to assist children’s movement breaks and physical activity).

Level 2. Teachers promoted the four targeted EBRBs on regular basis and predefined time within
each day, in the classroom/kindergarten, aiming at total class participation (i.e. reminding every
day children to drink water regularly and do short movement breaks twice in the morning and
twice in the afternoon, arranging a daily break for the whole class to eat healthy snacks and

performing two physical education sessions per week with a duration of 45 minutes each).

Level 3. Teachers implemented interactive classroom activities, aiming at total class participation,

minimum for 1 hour per week (e.g. children’s participation in experiments, kangaroo stories with
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children following the movements described in the stories, etc.). Teachers were also instructed
to use the kangaroo puppet and perform these four EBRBs themselves, so as to enhance the

effects of the intervention via role modelling.

Level 4. Parents/caregivers were encouraged and advised via simple and friendly to read material
(nine newsletters and eight tip cards, as well as four posters which were coloured by their child,
images 3.1 & 3.2 below) to apply relevant environmental changes at home, act as role models

and implement these lifestyle behaviours together with their children.

Image 3.1. Poster on water consumption
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Image 3.2. Introductory newsletter sent to parents

Teachers’ Training

Kindergarten teachers received three training sessions by the research staff, of minimum one
hour per session, based on a standardized teachers’ training protocol and using standard training
modules. No access to any intervention material or teachers’ trainings was provided to the
control group during the implementation phase in order to limit contamination between the
intervention and the control kindergartens (Androutsos, Katsarou, et al., 2014). The first two
training sessions were implemented prior to the first focus period and the third training session
was implemented prior to the repetition period. During the first training session, the teachers
were informed about the goals and the materials of the ToyBox-study. During the second training
session, the teachers received the ToyBox-material (i.e. 9 newsletters, 8 tip cards, 4 posters, a
hand puppet, one teachers’ general guide and one classroom activity guide for each of the

targeted EBRBs). The third session aimed at recall and consolidation of the intervention.

Process, impact & outcome evaluation

The baseline and follow-up measurements were conducted with 1-year interval. All

parents/caregivers who agreed to participate in the study were asked to fill-out the Primary
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Caregivers’ Questionnaire (PCQ) measuring socio-demographic factors, lifestyle behaviours and
perinatal factors, as well as a food frequency questionnaire (FFQ) which was developed based on
a previously validated FFQ (Huybrechts, De Backer, De Bacquer, Maes, & De Henauw, 2009).

Monthly logbooks were kept for the teachers in order to assess the intervention’s fidelity.

Statistical Analysis

Descriptive statistics describing the baseline characteristics of the participating children per
intervention or control group will be conducted in SPSS 23.0 (IBM) (Inc., [2010-08-29]. ).
Differences between these two groups will be tested using independent t-tests for continuous
variables or chi-square tests for dichotomous variables. Missing data will be imputed for the food

items under study using the “multiple imputation” macro in SPSS 23.0.

Mediation effects will be assessed with bootstrapping procedure (MacKinnon et al) following
mediation analysis steps: 1. Estimating the effect of the intervention on a specific behaviour (i.e.
water consumption or unhealthy snacking and FV consumption) (c-coefficient); 2. Estimating the
effect of the intervention on the proposed mediator (a-coefficient); 3. Estimating the effect of
the mediator on the specific behaviour (i.e. water consumption or unhealthy snacking and FV
consumption) (b-coefficient) adjusting for the intervention effect (c’-coefficient); 4. Computing
the indirect effect of the intervention on the specific behaviour (i.e. water consumption or
unhealthy snacking and FV consumption) via the proposed mediator (ab-coefficient); and 5.
Bootstrapping the sampling distribution of ab and deriving a bias corrected confidence interval

with 5,000 bootstrapped sampling distribution.

All models will be adjusted for age, sex, maternal education, country, baseline level of the specific
behaviour (i.e. water consumption or unhealthy snacking and FV consumption) and baseline level
of the mediator. It will be tested if adding a random intercept for kindergarten site will improve

the model fit. Mediation analysis will run in Mplus 8.0 (Muthén, 1998-2012 ).
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Chapter 4. Results

4.1 Study I: Effects of an obesity prevention intervention (the ToyBox-study) on body
weight and key energy balance-related behaviours in 6,290 pre-school children across

Europe: a cluster-randomized controlled trial.

Introduction

The high prevalence of overweight and obesity calls for early prevention strategies (T. Lobstein
et al., 2015). Childhood is a critical period of life for adopting healthy energy balance related
behaviours (EBRBs) and preventing unhealthy lifestyle and excessive weight gain later in life
(Craigie, Lake, Kelly, Adamson, & Mathers, 2011; Singh, Mulder, Twisk, van Mechelen, &
Chinapaw, 2008). Moreover, school is a convenient setting for approaching many children and
their families simultaneously and implementing low-cost, scalable interventions by using existing

facilities, equipment and personnel.

The effectiveness of school-based, obesity prevention interventions has previously been found
to be limited (Flynn et al., 2006; Khattar, 2015). The ToyBox-study aimed to develop, implement
and evaluate a multicomponent, kindergarten-based, family-involved intervention to prevent
obesity at preschool age (Manios et al., 2012). The Intervention Mapping Protocol was used to
develop the ToyBox-intervention (Bartholomew LK, 2011; M. De Craemer et al., 2014; De Decker
et al., 2014). Based on this procedure the EBRBs which were found to be associated with obesity
at preschool age provided the relevant programme objectives, i.e. increasing water consumption,
improving healthy snacking (in the morning and in the afternoon), increasing physical activity
levels and decreasing/interrupting prolonged sedentary time (i.e. time devoted to TV/DVD-
viewing, PC/video games use and quiet play) (te Velde et al., 2012; van Stralen et al., 2012). The
determinants of these EBRBs were also identified and targeted in the ToyBox-intervention
(Marieke De Craemer et al., 2013; De Decker et al., 2013; Manios et al., 2014). The effectiveness
of the ToyBox-intervention was tested at different levels (i.e. evaluation of impact, outcome and
process, as well as assessment of cost-effectiveness of the intervention) (Androutsos,

Apostolidou, et al., 2014; Mouratidou et al., 2014; Pil et al., 2014).

The current paper reports on the effectiveness of the ToyBox-intervention regarding the targeted
preschool children’s EBRBs, namely children’s dietary, physical activity and sedentary behaviours

and children’s anthropometric indices.
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Methods

Study design

The ToyBox-study (www.toybox-study.eu) adhered to the Declaration of Helsinki and the
conventions of the Council of Europe on human rights and biomedicine and has been registered
in clinicaltrials.gov (ID: NCT02116296). Before the execution of the study, all countries received
ethical clearance from the local authorities and all study participants (headmasters/teachers,
parents/caregivers and their children) signed a consent form before being enrolled in the study
(Manios et al., 2014). Regarding the eligibility criteria, it was required that: (a) kindergartens were
located within a radius of 50 Km around the local Institutes, (b) participants (i.e.
parents/caregivers and headmasters/teachers) signed a consent form, (c) families’/children’s
participation rate per kindergarten was >50%, (d) children’s age at baseline was 3.5-5.5 years (i.e.
born within January 2007-December 2008) and (e) children were not participating in other clinical

trials or health-related projects at the same time period (Manios et al., 2014).

The detailed study design has been published elsewhere (Manios et al., 2014; Manios et al.,
2012). In brief, the ToyBox-intervention had a cluster randomized design and it was conducted
during the school year 2012-2013 in six European countries, namely Belgium, Bulgaria, Germany,
Greece, Spain and Poland. Preschool children and their families were recruited from three
socioeconomic groups, following a standardized approach. The randomization was conducted
centrally for all centres by the Coordinating centre at a municipality level, in order to avoid
contamination among kindergartens within the same municipality. The recruited municipalities

were assigned to the intervention or control group in a 2:1 ratio within each socioeconomic

group.
Implementation of the ToyBox-intervention

The ToyBox-intervention targeted four EBRBs: drinking-, snacking-, physical activity- and
sedentary- behaviours, as well as their determinants (De Decker et al., 2013; Manios et al., 2014;
te Velde et al., 2012; van Stralen et al., 2012). The implementation of the ToyBox-intervention
was conducted at four levels. The first three levels were implemented in the kindergarten setting,
while the fourth level addressed parents/caregivers aiming to induce certain changes at
children’s social and physical environment at home in order to promote the four targeted EBRBs.

More specifically:
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Level 1. Teachers conducted permanent environmental changes in the classroom/kindergarten,
in order to create a classroom and kindergarten environment supportive to the execution of the
four targeted EBRBs (i.e. installations of water stations and the ‘magic snack plate’ to assist water
and healthy snack consumption and rearrangements of the classroom/kindergarten to create

some free space to assist children’s movement).

Level 2. Teachers promoted the four targeted EBRBs on regular basis and predefined time within
each day, in the classroom/kindergarten, aiming at total class participation (i.e. reminding every
day children to drink water regularly and do short movement breaks twice in the morning and
twice in the afternoon, arranging a daily break for the whole class to eat healthy snacks and

performing two physical education sessions per week with a duration of 45 min each).

Level 3. Teachers implemented interactive classroom activities, aiming at total class participation,
minimum for 1 h per week (e.g. children’s participation in experiments, kangaroo stories with
children following the movements described in the stories, etc.). Teachers were also instructed
to use the kangaroo hand puppet and perform these four EBRBs themselves, so as to enhance

the effects of the intervention via role modelling.

Level 4. Parents/caregivers were encouraged and advised via simple to read and friendly material
(nine newsletters and eight tip cards, as well as four posters which were coloured by their child)
to apply relevant environmental changes at home, act as role models and implement these

lifestyle behaviours together with their children.

Measures

Standardized time plan, material, protocols and tools were used across all participating countries
regarding the implementation, process-, impact- and outcome- evaluation and assessment of
cost-effectiveness of the ToyBox-intervention (Androutsos, Apostolidou, et al., 2014; Mouratidou
et al., 2014; Pil et al., 2014). All measurements and data collection for impact and outcome
evaluation were performed during the same time period at baseline and follow-up (i.e. May/June
2012 and May/June 2013, respectively), in order to avoid potential seasonality effects. The
primary outcome of the ToyBox-intervention was children’s BMI, while the secondary outcomes
included children’s EBRBs. The study was powered to assess both parameters; the procedure has

been published elsewhere (Manios et al., 2014).
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Children’s weight and height were measured, using standard protocol and equipment which was
calibrated before and during the period of data collection. All measurements were taken by
research assistants, who were rigorously trained to achieve very good intra- and inter- observed
reliability agreement before the initiation of the study (De Miguel-Etayo et al., 2014). Three
measurements of children’s weight to the nearest 100 g using electronic scales (types SECA 861
and SECA 813; Seca, Hamburg, Germany) and height to the nearest 0.1 cm using a portable
stadiometer (types SECA 225 and SECA 214; Seca) were taken. Weight status was categorized to
normal weight, overweight or obesity, based on children’s BMI z-scores which were calculated
with the use of LMS parameters and cut-off criteria provided by Cole and Lobstein (Cole &

Lobstein, 2012).

Children’s drinking and snacking behaviour was assessed via a parent-reported food frequency
guestionnaire (FFQ), which was developed based on a previously validated FFQ developed by
Huybrechts et al (Huybrechts et al., 2009) and tested in the preparatory phases of the ToyBox-
intervention (unpublished data). More specifically, their usual consumption of water (plain),
sugared soft-drinks, home-made freshly-squeezed fruit juices, pre-packed/bottled fruit juices,
fresh fruit, vegetables (raw and cooked), sweet snacks (chocolate, dairy-based desserts, cakes,
biscuits, pastries and sugar-based desserts), salty snacks and meat products was reported as
following. Parents/caregivers reported first the frequency of pre-schoolers’ consumption,
selecting one of the following categories: “never or less than once per month”, “1-3 days per
month”, “1 day per week”, “2-4 days per week”, “5-6 days per week” and “every day”. Then, they
selected the average consumption per day, choosing from categories which were specific for
each food item. Parents/caregivers were also asked to indicate the portion size, selecting from
categories which were specific for each food item and based on colour images which were given
to facilitate the selection of portion sizes. Dietary data were finally recoded to average daily

intake values by multiplication of number of days per week and amount per day divided by 7.

Children’s physical activity levels were objectively recorded with pedometers (Omron Walking
Style Pro Pedometer, HJ-720IT-E2; Omron Healthcare, Kyoto, Japan), which were worn over six
consecutive days and their sedentary time (i.e. screen time) was reported separately for
weekdays and weekend days by their parents/caregivers via the following questions: “About how
many hours a day does your child usually watch television (including DVDs and videos) in his/her
free time?” and “About how many hours a day does your child use the computer for activities

like playing games on a computer, game consoles (e.g. PlayStation, Xbox, GameCube) during
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leisure time?”, with the possible answers being: “Never”, “Less than 30 minutes/day”, “30
minutes to <1 hr/day”, “1-2 hrs/day”, “3-4 hrs/day”, “5-6 hrs/day”, “7-8 hrs/day”, “8 hrs/day”,
“More than 8 hrs/day”, “l don’t know”. The reliability of these questions was assessed in the
preparatory phases of the ToyBox-intervention and showed good-to-excellent reliability

(Gonzalez-Gil et al., 2014).

Case report forms were completed for each subject.

Statistical analysis

The Kolmogorov-Smirnov test was applied to examine the normality of data distribution.
Normally distributed data are presented as mean values, whereas skewed variables are
presented as median (25th, 75th centiles). Multilevel repeated measures analyses were
performed (three levels: ‘country’, ‘kindergarten’, ‘class’) to examine the effects of the ToyBox-
intervention on anthropometric indices and EBRBs, taking clustering of preschool children in
classes, kindergartens and countries into account. All analyses were adjusted for children’s age

and gender and maternal level of education.

Results

In total, 6,290 children and families from 333 kindergartens (179 intervention) participated in the
study and out of them 5,529 provided complete data (i.e. anthropometric data 100% completed
and parents’/caregivers’ questionnaire at least 75% completed) at baseline and follow-up (Figure
4.1). Participation rate in the total study sample was 63.3%. Children’s and parents’/caregivers’
characteristics at baseline have been previously published (Manios et al.,, 2014). In brief,
children’s mean age was 4.7 + 0.01 years, 51.9% of the study sample were boys, and subjects
(children and their families) were recruited from three socioeconomic strata (i.e. low-, medium-
and high-SES municipalities, at a percentage of 34.5%, 32.0% and 33.5%, respectively) (Manios
et al., 2014). No adverse event was reported in the case report forms collected in the six

participating centres.
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Figure 4.1. Kindergartens and preschool children/families that were contacted, entered the

ToyBox-programme and provided complete data at baseline and follow-up.

Kindergartens/Preschool children & families contacted: n = 1003/16798

Low SES: n = 344/5813

Medium SES: n =311/5382

High SES: n = 348/5603

{

Kindergartens/Preschool children & families agreed: n = 333/6290

Low SES: n=111/2135

Medium SES: n = 108/2019

High SES: n = 114/2136

!

Waist Parental core
BMI FFQ Pedometers
Country circumference | questionnaire
Total (1/C) Total (1/C) Total (1/C) Total (1/C) Total (1/C)
6290 6290 5529 4970 3052
Total (4012/2278) (4012/2278) (3599/1930) (3255/1715) (2040/1012)
Belgium 1209 (709/500) | 1209 (709/500) | 1029 (612/417)| 771 (468/303) | 714 (447/267)
Bulgaria 882 (626/256) | 882 (626/256) | 792 (565/227) | 642 (456/186) 94 (47/47)
Germany 995 (610/385) | 995 (610/385) | 936 (587/349) | 884 (552/332) | 359 (294/65)
Greece 1013 (727/286) | 1013 (727/286) | 854 (633/221) | 825(612/213) | 458 (329/129)
Poland 1324 (785/539) | 1324 (785/539) | 1065 (653/412)| 1020 (636/384) | 921 (567/354)
Spain 867 (555/312) | 867 (555/312) | 853 (549/304) | 828 (531/297) | 506 (356/150)

SES = socioeconomic status. | = intervention group. C = control group. BMI = body mass index.

FFQ = food frequency questionnaire

Table 4.1 presents the effects of the ToyBox-intervention on pre-schoolers’ percentage of

overweight/obesity. No significant change was observed in the total sample and in each country.
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Table 4.1. Effectiveness of the ToyBox-intervention on preschool children’s percentage of

overweight/obesity in the total sample and by country.

% overweight/obese \
N To T1 Time (B) | Time * group (B)
[ 14.1 15.1
Total C 139 ™38 [ 146 0.01 0.01
P-value 0.137 0.962
[ 11.2 8.7
. .01
Belgium C 959 11.5 9.0 0.03 0.0
P-value 0.040 0.875
I 13.7 16.3
Bulgaria C 35 T1g3 20.2 -0.01 0.0l
P-value 0.531 0.727
I 10.6 9.2
-0.02 .
Germany C 77 10.4 11.3 0.0 0.03
P-value 0.164 0.045
| 19.5 21.8
Greece C 814 ™93 25.2 -0.06 0.03
P-value 0.004 0.173
| 13.0 13.7
Poland C 1037 ™52 12.7 0.0 0.01
P-value 0.695 0.986
[ 15.9 20.7
817 -0.02 -0.03
Spain C 14.8 16.4
P-value 0.335 0.214

I = intervention group. C = control group. To = baseline. T1 = follow-up. All analyses were adjusted
for: age, gender and maternal education.

Table 4.2 shows the effects of the ToyBox-intervention on pre-schoolers’ drinking behaviour.
More specifically, in the total sample it was observed that children both in the intervention and
in the control group significantly increased their daily consumption of plain water, however this
increase was higher in the intervention group. At a country level, significant intervention effects
were observed in Belgium and Poland. Regarding pre-packed/bottled fruit juices, a significantly
higher decrease of daily consumption was observed in the intervention group compared to the
control group in the total sample and in Spain, while a significant decrease in the intervention
group and a significant increase in the control group were observed in Germany. Regarding sugar-
sweetened beverages, no significant effects were observed in the total sample. However, a
significant decrease in children’s sugar-sweetened beverages consumption in the intervention

group compared to no change in the control group was observed in Germany.
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Table 4.3 shows the effects of the ToyBox-intervention on children’s snacking behaviour.
Specifically, a significantly higher decrease of children’s consumption of sweet snacks was
observed in the intervention compared to the control group in the total sample and in Germany,
while regarding children’s salty snacks consumption a significant decrease was observed only in
the intervention group in Belgium. No significant effects were observed regarding children’s fruit
and vegetables consumption. However, the ToyBox-intervention resulted in significant reduction

of children’s meat products (e.g. ham, salami, etc.) consumption in the total sample and in Spain.

Table 4.4 presents the effects of the ToyBox-intervention on sedentary behaviour and physical
activity. Regarding the percentage of children meeting the threshold of 1 hour/day for screen
time on weekdays, a significantly lower increase was observed for the intervention group
compared to the control group in the total sample. No significant effects were observed in the
percentage of children meeting the threshold of 1 hour/day for screen time on weekend days.
No significant effects were observed on the percentage of children meeting the threshold of
10,000 steps/day on weekdays. In contrast, a significantly lower decrease of the percentage of
children meeting the threshold of 10,000 steps/day on weekend days was observed in the
intervention compared to the control group in the total sample but not at a country level where

no effects have been identified.
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Table 4.2. Effectiveness of the ToyBox-intervention on preschool children’s drinking behaviour in the total sample and by country.

Plain water (cups/day)

Pre-packed/bottled fruit juice (cups/day)

Sugar-sweetened beverages (cups/day)

Time (B) [Time * group Time (B) Time * N . Time *
N T T N T T T T Time
° (B) ° ! group () ° B) | group (B)
| 2.50 | 2.70 0.54 | 0.38 196 | 1.23 | 0.83
Total C 4248 540 | 251 -0.12 -0.08 3708 052 | 046 0.06 0.10 6 127 | 0.96 0.32 0.08
P-value <0.001 0.037 0.001 <0.001 <0.001 0.107
| 1.87 | 2.19 0.48 | 0.34 1.50 | 0.95
-0. -0.24 1 . . 4 .
Belgium C 655 191 | 1.99 0.09 0 >> 0.50 | 0.42 0.09 0.05 355 1.66 | 1.17 0.49 0.06
P-value 0.121 0.003 0.004 0.224 <0.001 0.582
| 2.99 | 2.99 0.46 | 0.29 0.92 | 0.59
500 -0.20 0.20 466 0.10 0.06 284 0.25 0.04
Bulgaria C 2.89 | 3.07 0.40 | 0.30 0.80 | 0.55
P-value 0.032 0.081 0.006 0.200 0.001 0.684
| 221 | 244 0.59 | 0.38 1.22 | 0.74
Germany C 696 511 | 2.6 -0.14 -0.10 537 052 | 053 -0.01 0.22 252 0.88 | 0.8 0.01 0.48
P-value 0.048 0.286 0.946 0.003 0.904 0.001
| 291 | 3.02 0.34 | 0.21 0.59 | 0.37
Greece C 719 3.02 | 3.10 -0.11 0.01 659 039 | 032 0.07 0.05 283 072 | 0.47 0.26 -0.05
P-value 0.186 0.947 0.085 0.238 0.020 0.651
| 1.84 | 2.25 0.81 | 0.64 1.70 | 1.26
Poland C 918 177 | 1.98 -0.21 -0.20 895 0.75 | 0.66 0.09 0.08 529 163 | 131 0.32 0.13
P-value 0.002 0.021 0.040 0.157 0.001 0.284
I 3.26 | 3.29 0.45 | 0.31 1.13 | 0.72
7 .04 -0.07 .02 A2 2 47 -0.07
Spain C 60 3.29 | 3.25 0.0 0.0 600 0.37 | 0.35 0.0 0 63 1.24 | 0.78 0 0.0
P-value 0.545 0.392 0.680 0.009 <0.001 0.652

I = intervention group. C = control group. To = baseline. T, = follow-up. All analyses were adjusted for: age, gender and maternal education.
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Table 4.3. Effectiveness of the ToyBox-intervention on preschool children’s snacking behaviour in the total sample and by country.

Sweet snacks (g/day) Salty snacks (g/day)
N To T: | Time (B) | Time x group (B) N To T1 Time (B) | Time x group (B)
I 85.61 | 79.81 6.29 6.07
Total C 1924 3227 | 81.94 0.65 5.06 3487 6.26 6.12 0.18 0.02
P-value 0.737 0.039 0.438 0.934
I 90.12 | 89.89 5.03 4.89
280 -0.79 8.00 570 -0.09 0.91
Belgium C 89.83 | 98.03 4.86 5.72
P-value 0.099 0.178 0.003 0.018
I 82.94 | 78.77 9.89 9.48
Bulgaria C 265 7502 | 78.54 -3.37 7.14 429 12([).0 9.74 1.40 -1.05
P-value 0.553 0.323 0.217 0.435
I 76.87 | 78.29 4.81 4.82
7 . -8. -0.1 27
Germany C 30 80.55 | 74.80 6.05 8.35 >08 4.22 4.46 0.13 0
P-value 0.075 0.050 0.817 0.684
I 81.68 | 67.57 6.35 6.34
Greece C 229 77.57 | 73.36 4.29 9.88 >40 6.06 6.58 041 0.42
P-value 0.460 0.146 0.528 0.593
I 91.27 | 82.40 4.55 4.98
Poland C 257 86.90 | 81.17 >-67 3.72 754 5.00 4.95 0.04 0.48
P-value 0.154 0.470 0.935 0.348
I 85.07 | 79.03 7.66 6.45
286 -5.41 10.69 686 1.22 -0.04
Spain C 76.78 | 83.49 8.12 6.92
P-value 0.296 0.107 0.024 0.948

I = intervention group. C = control group. To = baseline. Ty = follow-up. All analyses were adjusted for: age, gender and maternal education.
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Fruit & Vegetables (g/day) Meat products (g/day)
N To T1 Time (B) | Time x group (B) N To T: | Time (B) | Time x group (B)
| 268.45 | 266.06 15.00 | 14.20
Total C 1503 57509 [ 27925 | *°8 7.23 3936 492 (1543 O°° 1.8
P-value <0.001 0.255 0.088 | 0.001
| 247.25 | 270.54 18.61 |19.20
Belgium C 158 6053 | 273.87 | 1414 -12.62 624 g2 (2157 '8 2.22
P-value 0.242 0.427 0.001 | 0.044
| 346.35 | 317.84 8.83 | 7.08
225 2.98 25.79 418 0.85 0.59
Bulgaria C 347.76 | 343.79 7.54 | 6.69
P-value 0.855 0.210 0.321 | 0.568
| 270.74 | 269.47 18.43 | 17.91
244 0.35 1.20 663 -0.06 0.80
Germany C 305.43 | 304.29 17.89 |17.98
P-value 0.974 0.935 0.943 | 0.459
| 271.89 | 264.53 10.17 | 9.61
Greece C 227 7380.43 | 269.42 | 168 -3.49 648 7939 [ 942 | O3 0.78
P-value 0.437 0.843 0.842 | 0.323
| 249.59 | 252.46 18.10 | 16.95
Poland C 218 54207 | 25944 | 1% 14.88 906 1695 [17.04] 0% 1.28
P-value 0.037 0.153 0.755 | 0.153
| 217.78 | 219.53 14.06 | 12.63
Spain C 135 2950 | 21544 | 416 1320 677 T1270 [1292] % 1.80
P-value 0.405 0.503 0.730 | 0.043

I = intervention group. C = control group. To = baseline. T, = follow-up. All analyses were adjusted for: age, gender and maternal education.
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Table 4.4. Effectiveness of the ToyBox-intervention on preschool children’s sedentary behaviour and physical activity in the total sample and by

country.
Screen time weekdays (% >1h/d) Screen time weekend days (% >1h/d)
N To T1 Time (B) | Time x group (B) N To T1 Time (B) | Time x group (B)

I 60.1 65.4 82.1 88.3
Total C 4882 575 65.1 -0.08 0.03 4855 0.0 365 -0.07 0.001
P-value <0.001 <0.001 <0.001 0.784

I 51.9 62.6 82.2 87.3

4 -0.17 . 7 -0.1 .

Belgium C 89 53.0 69.3 0 0.06 879 81.6 91.5 0.10 0.05
P-value <0.001 0.074 <0.001 0.062

I 77.5 84.4 93.1 96.6
Bulgaria C 91 567 86.4 0.10 0.03 687 931 95.5 -0.03 0.01
P-value 0.004 0.522 0.163 0.609

I 25.2 30.8 43.4 60.9
-0.1 . -0.1 -0.02

Germany C 740 24.7 34.2 0.10 0.03 739 45.7 61.8 0.16 0.0

P-value <0.001 0.345 <0.001 0.614

I 71.2 72.6 90.4 94.5
Greece C 78 46 75.6 0.01 0.01 785 g8 89.1 0.01 0.04
P-value 0.768 0.917 0.841 0.206

I 67.7 71.4 88.1 91.8
Poland C 99 66 69.5 0.02 0.02 90 g4 89.9 0.05 0.02
P-value 0.423 0.660 0.004 0.372

I 61.6 65.9 89.7 95.2
7 -0.06 .02 77 -0.01 -0.04

Spain C 83 56.3 62.5 0.0 0.0 > 91.6 92.3 0.0 0.0

P-value 0.073 0.623 0.577 0.056

I = intervention group. C = control group. To = baseline.
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Steps weekdays (% >10,000 steps/d)

Steps weekend days (% >10,000 steps/d)

N To T1 Time (B) | Timexgroup(B) | N To T1 Time (B) | Time x group (B)
I 62.4 62.1 43.7 38.6
Total C 2151 48.8 49 1 0.01 0.001 2152 220 341 0.08 -0.03
P-value 0.953 0.999 <0.001 <0.001
I 57.6 64.1 28.0 39.1
481 .001 -0.07 481 .01 -0.1
Belgium C 8 56.3 56.8 0.00 0.0 8 32.2 32.2 0.0 0.13
P-value 0.999 0.251 0.821 0.034
I 28.1 21.9 28.1 28.1
Bulgaria C 70 24.4 24.4 0.001 0.10 70 48.8 46.3 0.03 -0.03
P-value 0.999 0.356 0.705 0.841
I 68.5 64.8 46.7 42.2
183 0.14 -0.12 183 0.18 -0.15
Germany C 57.1 42.9 32.1 14.3
P-value 0.142 0.251 0.043 0.144
I 41.0 46.8 29.3 32.9
Greece C 292 25.3 35.4 0.09 0.02 292 24.1 25.3 0.01 0.03
P-value 0.156 0.755 0.847 0.726
I 64.3 62.1 56.2 39.6
Poland C 722 49.1 51.2 .02 0.04 723 52.3 40.6 0.12 0.06
P-value 0.667 0.393 0.003 0.242
I 81.9 75.1 52.0 39.9
4 .07 .01 4 A -0.
Spain C 03 57.9 50.8 0.0 0.0 03 44.4 28.6 0.16 0.03
P-value 0.167 0.999 0.002 0.626

I = intervention group. C = control group. To = baseline. Ty = follow-up. All analyses were adjusted for: age, gender and maternal education.
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Discussion
The aim of the present study was to evaluate the effectiveness of the ToyBox-intervention
regarding the EBRBs targeted in this programme, namely preschool children’s dietary, physical

activity and sedentary (i.e. screen) behaviours and children’s anthropometric indices.

Several statistically significant beneficial intervention effects were observed for most of the
EBRBs examined in this study and no significant differences were observed for the percentage of
overweight/obese children. Still, the mean values of the EBRBs changed from baseline to follow-
up to a small extent, despite the fact that the ToyBox-intervention was developed according to
the steps of the Intervention Mapping and P-P model and taking into consideration all state-of-
the-art knowledge produced within the preparatory phases of the ToyBox-study (e.g. findings of
systematic literature reviews, secondary analyses of existing data and focus groups conducted
with teachers and parents of preschool children in the six intervention counties) (Marieke De
Craemer et al., 2013; M. De Craemer et al., 2014; De Decker et al., 2014; De Decker et al., 2013;

Summerbell et al., 2012; van Stralen et al., 2012).

The findings of the present study may be explained in different ways. First of all, the ToyBox-
intervention aimed to promote EBRBs which were found to be associated with obesity at
preschool age and their determinants (De Decker et al., 2013; te Velde et al., 2012; van Stralen
et al., 2012). The decision to focus on four EBRBs was based on the fact that the overall aim of
the ToyBox-study was to prevent obesity, which means that both sides of energy balance should
be targeted. Still, the fact that teachers had to focus on four EBRBs in a short period of time (i.e.
one school year) may have increased the burden for them in delivering the programme.
Considering that further to the four EBRBs the ToyBox-intervention had four levels of
implementation per EBRB (i.e. environmental changes, implementation of the actual EBRB,
classroom activities and parental involvement via newsletters which were distributed to them by
the teachers), it might have been too time consuming and challenging for the teachers to
implement the complete ToyBox-intervention (Manios et al., 2014). The first results of the
process evaluation data collected in ToyBox showed that the degree of implementation of the
intervention by the teachers and parents was relatively low regarding the components of
“sedentary behaviour” and “water consumption” (Latomme et al., 2017; Pinket, Van Lippevelde,
et al., 2016). The next set of analyses on the process evaluation data are expected to shed light
regarding the other components of the intervention (i.e. “snacking” and “physical activity”)

(Androutsos, Apostolidou, et al., 2014).
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Beyond the number of targeted EBRBs, it should also be noted that parental involvement was
promoted via newsletters. Perhaps this approach did not provide the intensity needed to achieve
the behavioural changes aimed in this study. Considering that in most participating countries the
parents are those who prepare the snacks consumed by the children at kindergarten and also
provide the opportunities to be physically active or sedentary in the afternoons and on
weekends, it might be worthwhile putting more emphasis on their actual engagement and
participation in the programme. Moreover, a co-participatory approach was achieved by the
ToyBox-intervention only to a small degree (i.e. mainly via focus groups with parents and
teachers of preschool children) during the design of the study (Marieke De Craemer et al., 2013;
De Decker et al., 2013). A more intensive participation of the relevant stakeholders throughout
the development as well as implementation and evaluation may improve the relevance,
attractiveness and thereby the implementation and effectiveness of the intervention.
Engagement of other stakeholders such as parents’ associations at schools, municipalities, local
organizations of experts (e.g. dietitians, PE-instructors), NGOs etc. may be necessary to create

and support environmental changes at the local level.

Closer collaboration with the stakeholders may also result in a better balance between the
‘fidelity’ and ‘fit’ of the intervention to the six participating countries and the large number of
kindergartens within each country. More specifically, implementing ‘hybrid ToyBox-
interventions’ at a kindergarten level, using the original ToyBox-intervention as the basis but
allowing further adaptations, tailor-made solutions and practical tips for the teachers and
families not only at a country level but also at a kindergarten level might be the optimum
approach for delivering a well-standardized intervention that would better fit to each
kindergarten’s needs and reality (e.g. considering diversity of food and sport facilities, policies,
human resources, etc.) (Castro, Barrera, & Martinez, 2004; van Daele, van Audenhove, Hermans,
van den Bergh, & van den Broucke, 2014). Previous European studies in older children have also

reached similar conclusions (De Bourdeaudhuij et al., 2015).

In line with the findings of the present study, the effectiveness of previous school-based obesity
prevention interventions in older children has been found to be small (Flynn et al., 2006; Khattar,
2015). Key strategies of successful interventions, which were considered in the design of the
ToyBox-intervention, include the target on both sides of energy balance, i.e. both on dietary
behaviour and on physical activity and sedentary behaviour, the creation of a physical and social

environment promoting healthy EBRBs, the inclusion of both educational and environmental
41 |



components, the active involvement of the family and role modelling (De Bourdeaudhuij et al.,
2011; Summerbell et al., 2012). The intervention effects which were observed for the majority of
the EBRBs in this study will be further examined taking into account the process evaluation
results and especially the fidelity/compliance of the teachers and parents in the delivery of the
intervention. Moreover, it remains to be elucidated which factors may have exerted a mediating
role in the ToyBox-intervention. The study by Lambrinou et al (in press) revealed that the ToyBox-
intervention induced significant, positive changes in most of the targeted family-related
determinants of children’s water consumption determinants (i.e. availability, parental modelling,
parental encouragement and parental knowledge), which may explain the significant effects on
children’s water consumption. Still, the mediators of the ToyBox-intervention regarding the rest

of EBRBs will be further explored in future analyses.

The findings of the current study should be interpreted in light of its strengths and limitations.
Specifically, the cluster-randomized design of the study and the large sample size, the diversity
of participating regions and socioeconomic groups, the standardization of all study procedures
and tools and the objective assessment of children’s physical activity levels should be noted as
strengths of this study. All measurements at pre- and post- test were taken in the same time
period (i.e. May/June 2012 and 2013), thus limiting the potential seasonality effects. The parent-
reported information of children’s food and beverages consumption and screen time are
limitations of this study. Although the validity and reliability of the relevant questionnaires were
tested before the start of the intervention, this approach is prone to recall bias and social

desirability.

Conclusion

The findings of the present study showed that the ToyBox-intervention resulted in positive but
small mean effects on children’s EBRBs. This might in part be due to large diversity of the actual
study sample (including low-, medium- and high- SES groups, as well as high- and low- motivated
families and teachers), but also to the fidelity of the programme implementation since it was
largely dependent on the motivation and skills of the kindergarten teachers in 179 kindergartens
in six European countries. The significant, positive effects observed on children’s EBRBs may be
explained by the changes of the relevant family-related determinants, indicating that the ToyBox-
intervention actively engaged parents/caregivers to change their social and physical environment

at home and become role models for their children.
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4.2 Study Il: Mediators of the Effectiveness of an Intervention Promoting Water

Consumption in Preschool Children: The ToyBox Study

INTRODUCTION

The health benefits of adequate water consumption are well established (Jequier & Constant,
2010; Kleiner, 1999). Especially at preschool age, meeting the recommendations for water intake
is vital, since children at this age are more vulnerable to dehydration compared to adults (Iglesia
et al.,, 2015; Jacques, 2012; WHO., 2005). Furthermore, drinking water instead of sugar-
sweetened beverages (SSBs) may be an effective approach to control pre-schoolers’ energy
intake and body weight, since SSBs consumption has been found to be associated with higher

body mass index (BMI) in this age group (van Stralen et al., 2012).

Recent studies have shown that a large percentage of preschool and primary school children in
Europe do not meet the recommendations for water intake (Huybrechts & De Henauw, 2007;
Vieux, Maillot, Constant, & Drewnowski, 2016). In line with these observations, the ToyBox-study
revealed that only 28.1% of European preschool children meet the European Food Safety
Authority (EFSA) recommendations regarding water intake (i.e., 1280 mL water from beverages),
with pre-schoolers of lower socioeconomic (SES) families having lower consumption of plain

water compared to their higher-SES peers (Pinket, De Craemer, Maes, et al., 2016).

In the preliminary phases of the ToyBox-study focus groups with parents and teachers of
preschool children were executed in 6 European countries to explore the determinants of water
consumption at preschool age. According to the findings of this study, parental modelling, water
availability and parental knowledge, and self-efficacy were identified as determinants of pre-
schoolers’” water consumption (Marieke De Craemer et al., 2013). These findings were translated
into practical strategies following the intervention mapping (IM) protocol (Bartholomew, Parcel,
& Kok, 1998) and were included in the design of the ToyBox- intervention (Manios et al., 2014).
The results of the ToyBox-intervention showed that the intervention had a small but significant
effect on increasing preschool children’s water consumption and decreasing their consumption
of pre-packed fruit juices (Pinket, De Craemer, Huybrechts, et al., 2016). To increase the
effectiveness of the ToyBox and future interventions, knowledge of effective mechanisms
underlying changes in water consumption is needed. By conducting mediation analysis one can

gain insight into the mechanisms that are critical for influencing children’s water consumption,
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e.g., insight into whether the intervention affected the potential mediators and whether this in
turn affected the behaviour. This insight into what works and what does not work in interventions
informs future intervention development and can improve their (cost)-effectiveness (Hafeman &

Schwartz, 2009).

Hence, the aims of the current study were: (1) to explore the effects of the ToyBox-intervention
on family-related factors associated with pre-schoolers’ water consumption, (2) to identify
potential associations between changes of these factors and changes of pre-schoolers’ water
consumption, and (3) to evaluate the potential mediating role of these factors on the ToyBox-

intervention effects on pre-schoolers’ water consumption.

METHODS

Participants

The detailed study design has been published elsewhere (Manios et al., 2014; Manios et al.,
2012). In brief, the ToyBox-study (www.toybox-study.eu) aimed to develop, implement, and
evaluate a kindergarten-based, family-involved intervention to prevent obesity in preschool
children in 6 European countries (Belgium, Bulgaria, Germany, Greece, Poland, and Spain).
Preschool children and their families were recruited from 3 socioeconomic groups, following a

standardized approach (Manios et al., 2014).

The study has been registered in the clinical trials registry clinical_trials.gov (ID: NCT02116296).
Moreover, it was approved by Ethical Committees in the 6 participating countries (i.e., Ethical
committee of Ghent University Hospital [Belgium], Committee for the Ethics of the Scientific
Studies [KENI] at the Medical University of Varna [Bulgaria], Ethikkom- mission der Ludwig
Maximilians Universitat Munchen [Germany], the Ethics Committee of Harokopio of Athens
[Greece], Ethical Committee of Children’s Memorial Health Institute [Poland], and CEICA [Comite’
Etico de Investigacion Clinica de Aragon, Spain]), in line with national regulations (Manios et al.,
2014). All procedures were in accordance with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards. Parents/caregivers signed an informed consent

for the participation of their child and their family prior to their enrollment in the study.

Procedure
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The ToyBox-intervention had a clustered randomized design and was conducted during the
school year 2012-2013. It targeted the energy balance-related behaviours (EBRBs) that in the
preliminary phases of the program were found to be associated with overweight/obesity at
preschool age, i.e., drinking-, snacking-, physical activity-, and sedentary-behaviours, as well as
their determinants (Marieke De Craemer et al., 2013; Manios et al., 2014; van Stralen et al.,
2012). The implementation of the ToyBox-intervention was conducted at 4 levels. The first 3
levels were implemented in the kindergarten setting, while the fourth level addressed
parents/caregivers aiming to induce certain changes at children’s social and physical
environment at home in order to promote the 4 targeted EBRBs. The relative intervention
material can be found in the study’s website (www.toybox-study.eu) while details on the
development of the intervention have been described elsewhere (Manios et al., 2014; Manios et

al., 2012).

More specifically, regarding the component of ‘““drinking behaviour” level 1 included the
installation of water stations at class/kindergarten, level 2 the daily consumption of water by the
children, level 3 the execution of interactive classroom activities using the kangaroo hand-puppet
as role model, and level 4 the delivery of 2 newsletters, 2 tip-cards, and 1 poster to the
parents/caregivers via the teachers which included key messages and practical tips on
consumption of water instead of SSBs (Manios et al., 2014). Levels 1 and 2 were conducted from
the beginning until the end of the school year 2012-2013, whereas levels 3 and 4 were conducted
overall for 6 weeks (i.e., during the first focus period between weeks 1 and 4 and during the

repetition period between weeks 17 and 18) (Manios et al., 2012).

The ToyBox-intervention was implemented by kindergarten teachers, who received 3 training
sessions by the research staff, of minimum 1 hour per session (Androutsos, Katsarou, et al.,
2014). The first 2 training sessions were implemented prior to the first focus period and the third
training session was implemented prior to the repetition period. During the first training session,
the teachers were informed about the goals and the materials of the ToyBox-study. During the
second training session, the teachers received the ToyBox-material (i.e., 9 newsletters, 8 tip
cards, 4 posters, a hand puppet, 1 teachers’ general guide, and 1 classroom activity guide for
each of the targeted EBRBs). The third session aimed at recall and consolidation of the
intervention. More information on how the Toybox-Intervention aimed to change water

consumption determinants via theoretical methods can be found in Table 4.5.
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Table 4.5. The Toybox-intervention,

determinants,

components to change water consumption

theoretical

methods and program

Determinant

Theoretical method

Example of program

component

Parental consumption

(portion/day) (How many

portions of water (include tap
water, still and sparkling
mineral water) do YOU usually

consume?)

Guided practice, Modelling
SCT, TSR, TL

Availability of water (I make
water always available for my

child)

Direct experience, Modelling,
Facilitation, Focused
perception

SCT, TL

Availability of water during
meals (During meals, water is

always available on the table)

Direct experience, Modelling,
Facilitation, Focused
perception

SCT, TL

Encouragement (I encourage

my child to drink water)

Consciousness raising

(providing information),
Modelling, Guided Practice,
Active learning, Elaboration,
Discussion

HBM, SCT, TL, TSR, ELM, TIP

Self-efficacy (I find it difficult to
give my child water if he/she
soft drinks or

wants pre-

packed juices)

Consciousness raising

(providing information),
Guided practice, Discussion,
Modelling, Reinforcement

HBM, SCT, TSR, TIP, TTM

Enjoyment (My child does not

enjoy drinking water)

Guided practice, Modelling,

Reinforcement, Facilitation

Individual level- Preschool
child

Drinking station,

Kangaroo stories,

Kangaroo hand puppet,
Sensory perception games,
Experiments,
Excursion
Interpersonal level-
Parents/caregivers
Newsletters

Tip cards

Poster

Parents’ evening

Organizational level
Teachers

Teachers’ training
Teachers’ guide

Classroom Activities Guide
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SCT, TSR, TL

Perceived recommendation | Consciousness raising
water (glasses/day) (How | (providing information), Active
many glasses of water do you | learning, Elaboration,
think your child should drink | Discussion

daily?) HBM, PCM, ELM, SCT, TIP

*** ELM: Elaboration likelihood model, HBM: health-belief model, PCM: Persuasion-
communication matrix, SCT: Social Cognitive Theory, TL: Theories of Learning, TSR: Theory of self-

regulation, TIP: Theories of Information Processing
Instrumentation

The pre-test measurements were conducted in May/June 2012, and the post-test measurements
were conducted 1 year later during May/June 2013. All parents/caregivers who agreed to
participate in the study were asked to fill out the Primary Caregivers’ Questionnaire (PCQ)
measuring sociodemographic factors, lifestyle behaviours, and perinatal factors, as well as a food
frequency questionnaire (FFQ) that was developed based on a previously validated FFQ

(Huybrechts et al., 2009).

Water intake was assessed by combining the frequency as well as the average consumption.
Response categories for assessing frequency were: ‘“‘never or less than once per month,” “1-3
days per month,” ““1 day per week,” “2-4 days per week,” ““5-6 days per week,” and “‘every day,”
while regarding the average consumption, the response categories were “100 mL or less,” ““100-
200 mL,” “200-300 mL,” “300-400 mL,” ““400-500 mL,” ““500-600 mL,” ““600-700 mL,” ““700-800
mL,” ““800-900 mL,” “900-1000 mL,” and “1000 mL or more.” From these data, the average
amount of water in millilitre per day was calculated by multiplication of the number of days per
week and amount per day in mL (using the midpoint) divided by 7 (total number of days in a full

week) and was then calculated as cups/day (1 cup 240 mL of water).

Determinants of pre-schoolers’ water consumption were self-reported by one of the
parents/caregivers, using Likert-type questions, in the PCQ. More specifically, based on the
guestion ‘““How many portions of water (include tap water, still and sparkling mineral water) do
YOU usually consume,” parental consumption of water was reported. Availability of water was

assessed via 2 questions: “I| make water always available for my child”” and “During meals, water
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is always available on the table.” Regarding parental encouragement to their children to drink
water, the following question was included in the PCQ: “I encourage my child to drink water.”
Regarding parental self-efficacy, parents replied to the question: “I find it difficult to give my child
water if he/she wants soft drinks or pre-packed juices’” while regarding child’s enjoyment they
replied to the question: “My child does not enjoy drinking water” and regarding parental
perceived water recommendation they responded to the following question: “How many glasses
of water do you think your child should drink daily?”” The response alternatives to each question

item are depicted in Table 4.6.

Table 4.6. Determinant and questionnaire items.

Determinant Question item Response alternatives

Parental consumption How many portions of 0= never

(portion/day) water (include tap water, 0,14= 1 portion or less

still and sparkling mineral per week
water) do YOU usually 0,53= 2-4 portions per
consume? week

0,79= 5-6 portions per
week

1,5=1-2 portions per day
3,5= 3-4 portions per day
5= 5 or more portions per

day

Availability of water

Availability of water during

meals

Encouragement

Self-efficacy

Enjoyment

Perceived
recommendation water
(glasses/day)

| make water always
available for my child

During meals, water is
always available on the
table

| encourage my child to
drink water

| find it difficult to give my
child water if he/she wants
soft drinks or pre-packed
juices

My child does not enjoy
drinking water

How many glasses of water
do you think your child
should drink daily?

-2=strongly disagree- +2=
strongly agree

-2=strongly disagree- +2=
strongly agree

-2=strongly disagree- +2=
strongly agree
-2=strongly agree-+ 2=
strongly disagree

-2=strongly agree-+ 2=
strongly disagree

0= less than 5, more than
6 glasses per day or |
don’t know
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1= 5-6 glasses per day

Preschool children’s age was computed based on the date of birth and the date when the PCQ
was completed. Pre-schoolers’ sex and the educational level of the parents/caregivers were self-
reported by one of the parents/caregivers in the PCQ. The educational level of the mother was
used as SES indicator (Winkleby, Jatulis, Frank, & Fortmann, 1992). For this analysis, the
education level was dichotomized into “medium/low” (<14 years of education) and “high” (>14
years of education) SES, which distinguishes families with a mother who has completed medium
or higher education, college, or university training from other families and has been used in

previous European projects (Brug et al., 2012).

Data Analysis

Descriptive statistics describing the baseline characteristics of the participating children per
intervention or control condition were conducted in SPSS 23.0 (IBM Corp. Released 2015. IBM
SPSS Statistics for Windows, Version 23.0. Armonk, NY: IBM Corp). Differences between
intervention and control groups were tested using independent t test for continuous variables or
chi-square test for dichotomous variables. Missing data analysis was conducted with logistic
regression analysis, to test whether missing was dependent on children’s age, sex, water

consumption, maternal education, and treatment condition.

Mediation effects were assessed with bootstrapping procedure following mediation analysis
steps (Figure 4.2): (1) estimating the effect of the intervention on water consumption (c-
coefficient); (2) estimating the effect of the intervention on the proposed mediator (a-
coefficient); (3) estimating the effect of the mediator on water consumption (b-coefficient)
adjusting for the intervention effect (c’-coefficient); (4) computing the indirect effect of the
intervention on water consumption via the proposed mediator (ab-coefficient); and (5)
bootstrapping the sampling distribution of ab and deriving a bias corrected confidence interval

(CI) with 5000 bootstrapped sampling distribution.
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Figure 4.2. Conceptual ToyBox mediation model

Parental mediator (e.g.
parental knowledge,
parental self-efficacy,

availability water)

Water consumption
------------------------------------------------- (cups/ day)

Treatment condition J

We assessed both single and multiple mediator models. All models were adjusted for age, sex,
maternal education, country, baseline level of water consumption, and baseline level of the
mediator. Adding a random intercept for kindergarten site did not improve the model fit and was

therefore not eliminated. Mediation analysis were run in Mplus 8.0. (Muthén, 1998-2012 ).

RESULTS

Participant Characteristics

Out of the 6290 children who participated in the ToyBox-intervention, 3725 completed the study
and had complete data on water consumption, potential mediators, and covariates at baseline
and follow-up. Missing data analysis showed that the children included in the analysis did not
differ in terms of age, sex, maternal education or treatment condition, but consumed slightly
more water at baseline than the children who initially enrolled in the study (2.48 vs 2.38
cups/day, p<.05). Table 4.7 shows the baseline characteristics of the European children
participating in the Toybox-study. Participating children were on average 4.75 years old, 48%
were girls and 63.9% had a mother with more than 14 years of education. Intervention and
control group participants did not differ in terms of children’s age, sex, weight status, parental
age, education, weight status or water consumption, or any of the baseline values of the potential
mediators, with the exception of intervention children consuming slightly more water at baseline

than control participants (p = .03).
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Table 4.7. Baseline characteristics of the European children in the intervention and control group

(mean, standard deviation unless otherwise stated)

Total Intervention group Control group

(N=3725) (N=2388) (N=1337)
Demographics
Age child 4.75 (.43) 4.76 (.42) 4.75(.44)
Sex (% girls) 48.1 48.2 47.9
Child weight status 13.9 14.4 13.1
(%overweight)
Age parent (years) 35.83 (4.79) 35.88 (4.86) 35.73(4.67)
Maternal education 63.9 63.1 65.1
(%maternal education > 14
years)
Parental weight status (%= 1 70.3 71.1 68.7
parent overweight)
Behaviours
Water consumption child 2.48 (1.33) 2.52 (1.34)* 2.42 (1.31)
(cups/ day)
Water consumption parent 3.45 (1.56) 3.43 (1.54) 3.46 (1.57)
(portions per day)
Determinants
Availability of water [-2,+2] 1.69 (.62) 1.69 (.63) 1.69 (.61)
Availability of water during 1.25 (1.02) 1.26 (1.01) 1.23 (1.04)
meals [-2,+2]
Encouragement [-2,+2] 1.54 (.72) 1.54 (.72) 1.54 (.72)
Parental self-efficacy [-2,+2] .72 (1.16) .72 (1.16) .73 (1.18)
Child’s enjoyment [-2,+2] .21 (1.51) .24 (1.50) .16 (1.52)
Knowledge on 34.2 34.2 34.2

recommendation water (%)

Significant differences between intervention and control groups at *p<.05 based on an

independent t-test for continuous variables or chi? test for dichotomous variables.
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Intervention Effect on Water Consumption (c-Coefficient)

Table 4.8 shows that increases were found in water consumption in both the intervention (2.72
+ 1.28 cups/day) and control (2.52 + 1.32 cups/day) participants after the intervention. The
increases in water consumption over time in the intervention group were significantly higher

compared to the control group (c-coefficient: .12; 95% Cl: .05, .19).

Intervention Effect on Potential Mediators (a-Coefficient)

Table 4.8 also shows the intervention effect on each potential mediator in single mediation
analysis. Compared to the control group, the intervention group significantly increased
availability of water during meals (a = .06; 95% Cl: .01, .11), parental water consumption (a =.09;
95% Cl: .00, .18), encouragement of drinking water (a = .06; 95% Cl: .01, .11) and parental
knowledge on the water recommendation (a = .11; 95% Cl: .02, .20; odds ratio [OR] 1.11).

No statistically significant intervention effects were found on availability of water during the day,

parental self-efficacy, and child’s enjoyment in drinking water.

Effect of Potential Mediator on Water Consumption (b-Coefficient)

As Table 4.8 shows, increases in availability of water during the day (b=.19; 95% Cl: .13, .25),
availability of water during meals (b=.20; 95% Cl: .15, .25), parental water consumption (b= .14;
95% Cl: .11, .17), parental encouragement (b= .15; 95% Cl: .09, .20), parental self-efficacy to
serve water (b= .16; 95% Cl: .12, .20), and parental knowledge on water recommendation (b =
.19; 95% Cl: .14, .23) were associated with increases in water consumption. No association was
found between parental perceived children’s enjoyment to drink water and changes in water

consumption.
Mediated Effects (ab): Single-Mediated Models

As Table 4.8 shows, in the single mediator models, changes in availability of water during meals
(ab=.01; 95% Cl: .00, .02), parental water consumption (ab= .01; 95% Cl: .00, .03), parental
encouragement (ab=.01; 95% Cl: .00, .02), and parental knowledge on water consumption (ab=
.02; 95% Cl: .00, .04) mediated the intervention effect on water consumption. The proportion of

the intervention effect on children’s water consumption that could be explained by the mediator
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ranged from 7% by parental encouragement to 16% by parental knowledge on water

consumption.

Table 4.8. Potential family related mediators of water consumption; single mediator model

a b ab c %mediation

Availability of .02 (-.02;.06) .19(.13;.25) .00 (-.00;.01) .12 (.05; .19) -
water

Availability of .06 (.01; .11) .20(.15;.25) .01(.00;.02) 11(.04;.18) 9%
water during

meals

Water .09 (.00; .18) .14(.11;.17) .01(.00;.03) 11(.04;.18) 10%
consumption

parents

Encouragement .06 (.01;.11) .15(.09;.20) .01 (.00;.02) .12(.05;.18) 7%
Self-efficacy .04 (-.02;.10) .16(.12;.20) .01 (-.00;.02) .12 (.06; .19) -

Knowledge on .11(.02;.20) .19(.14;.23) .02(.00;.04) 10(.04; .17) 16%
recommendation
Enjoyment -.04(-.09; .02) .02 (-.03;.06) -.00(-.01;.00) .12(.05;.19) -

All analyses were adjusted for child’s sex and age, maternal education, country and baseline
values of water consumption and the baseline value of the specific mediators. Bias-corrected
bootstrapping using 5000 samples was conducted using Mplus version 8 (Muthén& Muthén).
Bold font are significant associations.

Mediator Effects (ab): Multiple Mediator Models

Table 4.9 shows the finding of the multiple mediator model, including all mediators as found to
be significant in the single mediator models. In the multiple mediator model, all included parent-
related factors remained significant mediators of the intervention effect on children’s water
consumption. The total mediated effect (ab= .048; 95% Cl: .02, .08) mediated 40% of the total
intervention effect on water consumption. After including all mediators into the model, the direct

intervention effect on water consumption remained significant (¢’ =.07; 95% Cl. .01, .14).
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Table 4.9. Potential family related mediators of water consumption; multiple mediator model

a b ab %mediation
Availability of water .05 (.01; .11) .19 (.15; .24) .01 (.00; .02) 9%
during meals
Water consumption .08 (-.00; .17) .13 (.11; .16) .01 (.00; .02) 9%
parents
Encouragement .06 (.01; .11) .13 (.08; .19) .01 (.00; .02) 6%
Knowledge on .11 (.02; .19) .18 (.14; .22) .02 (.00; .04) 16%

recommendation

All analyses were adjusted for child’s sex and age, maternal education, country and baseline
values of water consumption and the baseline value of the included mediators. Bias-corrected
bootstrapping using 5000 samples was conducted using Mplus version 8 (Muthén& Muthén). Bold

font are significant associations.
DISCUSSION

The ToyBox-intervention was a kindergarten- based, family-involved intervention aiming to
prevent obesity at preschool age via the promotion of healthy EBRBs. The aim of the present
study was to examine if selected family-related determinants of water consumption mediated
the effects of the ToyBox-intervention on one of the targeted EBRBs, namely pre-schoolers’

water consumption.

Our previous findings showed that the ToyBox- intervention led to small but significant increase
of pre-schoolers’ water consumption (Pinket, Van Lippevelde, et al., 2016). The present study
showed that the majority of the selected family-related determinants of water consumption
mediated the effects of the ToyBox-intervention on pre-schoolers’ water consumption. These
mediators were water availability during meals, parental water consumption, parental
encouragement to the child to drink water, and parental knowledge on water recommendations.
In other words, we observed that the ToyBox-intervention improved the determinants that were
identified in the ToyBox-study, linked to specific program goals to form specific change objectives
via the IM-protocol and targeted via the intervention material, such as newsletters and tip- cards

(Marieke De Craemer et al., 2013; Manios et al., 2014). Our findings confirm that the selected
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determinants are relevant in changing pre-schoolers’ water consumption and suggest that the

intervention strategies (e.g., role modelling) we applied were effective.

Our findings concur with previous studies conducted in this field. More specifically, a recent study
showed that increasing water availability in older children may be an effective approach to
increase children’s water consumption and improve their BMI (Schwartz, Leardo, Aneja, & Elbel,
2016). Although focusing on different age group, our study showed similar to that, that the
ToyBox-intervention increased water availability during children’s meals, which partially
mediated the ToyBox-intervention effects on children’s water consumption. Furthermore, the
systematic review conducted by van Stralen et al found some evidence for attitude, knowledge,
and habit strength as mediators of interventions targeting dietary behaviour (van Stralen et al.,
2011). In the case of the ToyBox-study, these determinants referred to the parents and teachers
of the preschool children, due to the very young age of the children. Our findings are in line with
the review as the ToyBox-intervention increased parental knowledge on water
recommendations, parental encouragement, and parental water consumption. Especially
regarding the latter, there is accumulated evidence highlighting that parental role modelling,
which in our case is depicted as parental water consumption, exerts a significant role in children’s
water consumption (Derbyshire, 2016; Grimm, Harnack, & Story, 2004). Future intervention
developers targeting pre-schoolers’ water consumption are recommended to target these
determinants and the intervention strategies used in the ToyBox-intervention to change them.
Availability of water during the day (not during the meals), parental self-efficacy to provide water
and child’s enjoyment in drinking water as perceived by the parent did not mediate the
intervention effect; mainly because the intervention was not effective in changing these
determinants. To the authors’ knowledge no previous study focused on these specific
determinants to improve pre-schoolers’ drinking behaviour, so no comparison can be made
taking into account previous interventions. Still, it needs to be mentioned that these
determinants were identified via focus groups executed with groups of parents with a different
SES- background and the ToyBox-intervention was applied in similar population groups, thus

tailor-made to a large extent to the actual needs of the targeted population.

It should be noted that the results of the process evaluation conducted in the ToyBox-
intervention showed that many parents did not read the newsletters and the tip-cards provided
to them, which might explain that the intervention effects regarding pre-schoolers’ water

consumption were rather small (Pinket, Van Lippevelde, et al., 2016). On the other hand, our
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previous findings showed that in the families that complied most with the ToyBox- intervention
(i.e., received/read the ToyBox material, implemented ToyBox-activities at home, and reported
satisfaction with the intervention overall), the children had a higher increase of water
consumption after the intervention (Pinket, Van Lippevelde, et al., 2016). Therefore, it could be
hypothesized that these families probably improved the relevant determinants which in turn
resulted in their children’s increase of water consumption. Future interventions should aim
developing strategies to increase participants’ compliance with the program to increase its

potential effectiveness.
Limitations and Strengths

The findings of the present study should be interpreted in light of its strength and limitations.
The large study sample, the diversity of participating regions and socioeconomic groups, the
standardization of all study procedures and tools, and the assessment of all determinants found
to be associated with preschool children’s water consumption in the early phases of the ToyBox-
study comprise some of the strengths of the present study. Moreover, all measurements at pre-
and post-test were taken during the same time period (i.e., May/June 2012 and 2013), thus
limiting any potential seasonality effects regarding pre-schoolers’ water consumption. On the
other hand, data were self-reported by the parents, thus may be prone to recall bias or social
desirability responses. Still, it should be noted that the reliability of the FFQ and PCQ were tested
before the start of the intervention and found to be acceptable (Gonzalez-Gil et al., 2014).
Furthermore, the vast majority of questionnaires were reported by mothers, which does not
allow the extraction of useful results regarding paternal- and grandparental-related factors

mediating the effects of the ToyBox-intervention on pre-schoolers’ water consumption.
Conclusion

In conclusion, the current study showed that the ToyBox-intervention increased water availability
during meals, parental water consumption, parental encouragement, and parental knowledge
on water recommendations. Next, these determinants mediated the effects of the ToyBox-
intervention on preschool children’s water consumption. These findings imply that future
interventions aiming to promote water consumption in pre-schoolers should target the family

and home-related determinants to enhance their effectiveness.

IMPLICATIONS FOR SCHOOL HEALTH
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The current study showed that the ToyBox- intervention may be an effective approach to
increase preschool children’s water consumption. These effects may be attributed to a large
extent to the improvement of several mediating family-related factors that were targeted in the

ToyBox-intervention. Kindergartens interested in promoting water consumption in pre-schoolers

could:
J Use the ToyBox-intervention material available in 7 languages (Bulgarian, Flemish,
German, Greek, English, Polish, Spanish),
o Adapt the relative material to the local social, political, and economic conditions,
J Incorporate the ToyBox intervention in the regular school curriculum considering that

its implementation does not require intensive training of the teachers or the use of

extra equipment/materials.
Human Subjects Approval Statement

Ethical approval was taken by the Ethics Commit- tees and other relevant authorities, such as
Ministries, in all participating countries.12 More specifically, the Ethical committee of Ghent
University Hospital in Belgium (review number: B670201213485), Committee for the Ethics of
the Scientific Studies (KENI) at the Medical University of Varna in Bulgaria (review number:15),
Ethikkommission der Ludwig Maximilians Universitat Munchen in Germany (review number: 400-
11), the Ethics Committee of Harokopio of Athens in Greece (review number: 28/02-12-2010),
Ethical Committee of Children’s Memorial Health Institute in Poland (review number:
1/KBE/2012), and CEICA (Comite” Etico de Investigacion Clinica de Aragon in Spain (review
number: C.P.-C.l. PI111/056). All participants (school headmasters, parents/caregivers) signed an

informed consent form prior to their enrolment in the study.
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4.3 Study lll: Mediators of the effectiveness of a kindergarten-based, family-involved

intervention on pre-schoolers’ snacking behaviour: the ToyBox-study

INTRODUCTION

Several studies have shown an association between the consumption of energy-dense foods,
such as sweets and salty snacks, and excessive weight in pre-school children (Durao et al., 2015).
On the other hand, diets high in fruits and vegetables (F&V) have been associated with reduced
risk for obesity in children (Moschonis et al., 2014). The WHO and the US Department of
Agriculture suggest the sparing consumption of unhealthy snacks, while the recommendation for
F&V is at least five servings (approximately 400 g) daily (WHO, 1990). However, intake seems to
fall well short of these guidelines, both in the case of unhealthy snacks (Nicklas & Johnson, 2004),
as well as in the case of vegetables (Patterson, Block, Rosenberger, Pee, & Kahle, 1990), with
consumption among young children being particularly low (Dennison, Rockwell, & Baker, 1998).
In line with these observations, the ToyBox-study revealed that European pre-school children’s
intake exceeds the recommendation regarding unhealthy snacks, with consumption varying from

53:3 g/d in Greece to 73-1 g/d in Belgium (Marieke De Craemer et al., 2015).

Improving children’s dietary habits as early as possible is particularly important. Eating behaviour
is formed in childhood, tracks over childhood (Kelder, Perry, Klepp, & Lytle, 1994) and persists
into adulthood (Lien, Lytle, & Klepp, 2001). Thus, the adoption of healthy instead of unhealthy
food choices early in life could provide lifelong benefits. In addition, there is growing evidence
that poor diet in childhood can lead to health problems commonly observed in adults, such as
diabetes (Whincup et al., 2002), obesity (Klesges, Klesges, Eck, & Shelton, 1995) and CVD (Moller,
Taubert, Allen, Clark, & Lauer, 1994). As a result, interventions targeting early childhood, such as
the Toy-Box study, could offer the maximum health benefits. Furthermore, consuming healthy
snacks such as F&V instead of unhealthy snacks may contribute in con- trolling pre-schoolers’
energy intake and body weight, since energy-dense food consumption has been found to be

associated with higher BMI in young children (van Stralen et al., 2012).

In the ToyBox-study, focus groups with parents and teachers of pre-school children were
executed in six European countries. The findings of the focus groups identified parental
modelling, availability of healthy snacks and certain parenting practices as determinants of pre-

schoolers’ dietary habits (report submitted to the European Commission). Following the
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intervention mapping protocol (Bartholomew et al., 1998), these findings were translated into
practical strategies and were considered in the design of the ToyBox-intervention (Manios et al.,

2014).

So far, analysis of the results of the ToyBox-intervention has shown significant improvements in
pre-schoolers’ diet quality (Pinket, De Craemer, Huybrechts, et al., 2016). Because family
dynamics including family rules, modelling support and encouragement are important
determinants of children’s health behaviour (Wilfley et al., 2011), the present study aimed to
shed light on the family-related mechanisms mediating the effect of the ToyBox-study on pre-

school children’s consumption of healthy and unhealthy snacks.

METHODS

Participants

The ToyBox-study (www.toybox-study.eu) aimed to develop, implement and evaluate a
kindergarten-based, family-involved intervention to prevent obesity in pre-school children in six
European countries (Belgium, Bulgaria, Germany, Greece, Poland and Spain). Pre-school children
and their families were recruited from 309 kindergartens from three socio-economic groups,
following a standardized approach, as described elsewhere by Manios et al. (Manios et al., 2014).
The study was registered at clinical_trials.gov (identifier: NCT02116296). The study design has

been described in detail elsewhere (Manios et al., 2014; Manios et al., 2012).

Procedure

The ToyBox-intervention had a cluster-randomized design and was conducted during the school
year 2012-2013. Four energy balance-related behaviours were targeted, namely drinking,
snacking, physical activity and sedentary behaviours, as well as their determinants (Marieke De

Craemer et al., 2013; Manios et al., 2014; van Stralen et al., 2012).

Four levels were used for implementation of the snacking component of the ToyBox-
intervention. Level 1 included the availability of healthy snacks at class/kindergarten; level 2
included children’s daily consumption of a healthy snack; level 3 included the execution of
interactive classroom activities using a kangaroo hand-puppet as a role model; and level 4
included the delivery of two newsletters, two tip-cards and one poster to the parents/caregivers
via the teachers. These newsletters, tip-cards and poster included key messages and practical
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tips on healthy snacking (e.g. F&V) instead of unhealthy choices (e.g. sweets and/or salty snacks)
(Manios et al., 2014). Levels 1 and 2 were conducted for the whole duration of the school year
2012-2013, whereas levels 3 and 4 were conducted over six weeks (i.e. during the first focus
period between weeks 9 and 12, and during the repetition period between weeks 21 and 22)
(Manios et al., 2012). The ToyBox-intervention was implemented by kindergarten teachers, who
attended three training sessions by the research staff of minimum one hour per session

(Androutsos, Katsarou, et al., 2014).
Instrumentation

The pre-test measurements were conducted in May/June 2012 and the post-test measurements
were conducted after one year (i.e. May/June 2013). Parents/caregivers signed a consent form
to participate in the study and were asked to fill out the Primary Caregivers’ Questionnaire (PCQ)
regarding sociodemographic factors, lifestyle behaviours and perinatal factors, as well as an FFQ

(Huybrechts et al., 2009).

Snack consumption was assessed by combining the frequency as well as the average
consumption for each item. Determinants of pre-schoolers’ snack consumption were self-
reported by the parents/caregivers in the PQC, using Likert-type questions. More details on the
guestions used for assessing snack consumption as well as the determinants can be found in the
online supplementary material, Supplemental Tables 4.10 and 4.11, while the questionnaire is
available online at the ToyBox-study website (www.toybox-study.eu) and was previously shown

to be a reliable tool (Gonzalez-Gil et al., 2014).
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Supplementary Table 4.10: Snack consumption Questionnaire Items.

General approach

Snack consumption was assessed by combining the frequency as well as the average
consumption for each item. Response categories for assessing frequency were: “never
or less than once per month”, “1-3 days per month”, “1 day per week”, “2—4 days per
week”, “5-6 days per week” and “every day”, while regarding the average
consumption, the response categories depended on the relevant food item (e.g. 1-3
tablespoons for dried fruit, 25-125 g for chocolate).

From this data, the average amount of each food item in grams per day was calculated
by multiplication of the number of days per week and amount per day in grams (using
the midpoint) divided by 7 (total number of days in a full week) and was then

calculated as grams/day

fruits and vegetables sweet snacks salty snacks

The “fruits and | The “sweet snacks” variable | The salty snacks variable
vegetables” variable was | was calculated as the sum of | was originally included in
calculated as the sum of | the following food items: the questionnaire as such.
the following food items: | chocolate, dairy-based
fresh, canned, dried fruits | desserts, cakes, biscuits,
as well as raw and cooked | pastries and sugar-based

vegetables. desserts, while
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Supplementary Table 4.11: Determinant and Questionnaire Items.

Determinant/ Question item

Response alternatives

Healthy snacking

“I make fruit or vegetables snacks regularly available for my

child”

-2= strongly disagree- +2=

strongly agree

“I often give fruits or vegetables as snacks to my child”

-2= strongly disagree- +2=

strongly agree

“My child likes to eat fruits and vegetables as a snack”

-2= strongly agree- +2=

strongly disagree

Parental fruits and vegetables consumption assessed with the
guestion: “How often do you consume the following items as a
snack (in between your main meals)?” with the following
subgroups:

n

“fresh fruits”, “vegetables”

0= never

1=1 or less times per week
3= 2-4 times per week
5,5=5-6 times per week
1,5= 1-2 times per day
3,5= 3-4 times per day

5=5 or more times per day

My child is allowed to eat fruits or vegetables as snacks without

asking

-2= strongly disagree- +2=

strongly agree

Perceived fruit and vegetable recommendation assessed with
the question: “What do you think is an acceptable consumption
of the following food items for 4-6-year-old children?” with the
following subgroup:

"Fruit and vegetables”

0= never

0=1 or less times per week
0= 2-4 times per week

1= 5-6 times per week

0= 1-2 times per day

0= 3-4 times per day

0= 5 or more times per day

Unhealthy snacking

| think eating sweet or salty snacks is not bad for my child

-2= strongly disagree- +2=

strongly agree

Parental snack consumption assessed with the question: “How

often do you consume the following items as a snack (in

0= never

1=1 or less times per week

62 |




between your main meals)?” with the following subgroups:

4 o

“cakes/muffins”, “biscuits/cookies”, “crisps and other similar

n u

salty snacks”,

n u

chocolate”, “sweets/candies”

3= 2-4 times per week
5,5=5-6 times per week
1,5= 1-2 times per day
3,5= 3-4 times per day

5=5 or more times per day

“l make sweet or salty snacks regularly available for my child”

-2= strongly disagree- +2=

strongly agree

Parental knowledge on unhealthy snack recommendation
consumption assessed with the question: “What do you think is
an acceptable consumption of the following food items for 4-6

year old children?” with the following subgroups:

“Sweets/candies/ Chocolate”, “Biscuits/cookies/ cakes/

muffins”, ”Crisps and other similar salty snacks”

0= never

1=1 or less times per week
0= 2-4 times per week

0= 5-6 times per week

0= 1-2 times per day

0= 3-4 times per day

0= 5 or more times per day

My child is not allowed to snack while watching TV

| find it difficult to restrain myself from eating sweet or salty|-2= strongly agree- +2=
snacks because of the presence of my child strongly disagree
If | prohibit my child to eat sweet/salty snack | find it difficult to|-2= strongly agree- +2=
stick to my rules if (s)he starts nagging strongly disagree
| give sweet or salty snacks to my child as a reward or to comfort [-2= strongly disagree- +2=
him strongly agree
My child is allowed to eat sweet or salty snacks only at certain |-2= strongly disagree- +2=
occasions i.e. birthdays strongly agree

-2=  strongly agree- +2=

strongly disagree

Data analysis

Descriptive statistics describing the baseline characteristics of the participating children per

intervention or control group were conducted in the statistical software package IBM SPSS

Statistics version 23.0. Differences between these two groups were tested using independent t

tests for continuous variables or x2 tests for dichotomous variables. Missing data were imputed

for the food items under study using the ‘multiple imputation’ macro in IBM SPSS Statistics
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version 23.0. Mediation effects were assessed with the bootstrapping procedure of MacKinnon
et al. (MacKinnon DP, 2004) via the following mediation analysis steps: (i) estimating the effect
of the intervention on unhealthy snacking and F&V consumption (t coefficient); (ii) estimating
the effect of the intervention on the proposed mediator (a coefficient); (iii) estimating the effect
of the mediator on unhealthy snacking and F&V consumption (B coefficient) adjusting for the
intervention effect (¢’ coefficient); (iv) computing the indirect effect of the intervention on
unhealthy snacking and F&V consumption via the proposed mediator (af coefficient); and (v)
bootstrapping the sampling distribution of apf and deriving a bias-corrected Cl with 5000
bootstrapped sampling distribution. All models were adjusted for age, sex, maternal education,
country, baseline level of unhealthy snacking and F&V consumption, and baseline level of the
mediator. STDY standardization methods (which mean that standardization was based only on
the dependent variable, and not on both the dependent and independent variable because the
independent variable (research group) was a binary variable) were applied. Adding a random
intercept for kindergarten site did not improve the model fit and was therefore eliminated.

Mediation analyses were run in Mplus version 8.0 (Muthén, 1998-2012 ).
RESULTS

Table 4.12 shows the baseline characteristics of the current study sample. Participating children
were on average 4-75 years old, 49 % were female and 61 % had a mother with more than 14
years of education. Intervention and control group participants did not differ in terms of
children’s age, sex, parental age, unhealthy snack consumption, F&V consumption or any of the
baseline values of the potential mediators, with the exception of intervention children having
less educated mothers, more parental self-efficacy with a nagging child and higher parental F&V

consumption than control participants at baseline (P = 0-03).
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Table 4.12. Baseline characteristics (mean + standard deviation unless otherwise stated) of the

participating preschool children and their parents/ caregivers per treatment arm. The ToyBox-

study

Intervention group Control

(N=3360) group

(N=1852)
Demographics
Age child 4.7 +.43 4.7 £ .45
Sex (% female) 48.5 48.8
Age parent (years) 35.7+5.0 35.6 +4.8
Maternal education (%maternal education > 14 years) 60.0 63.1*
Behaviours
Unhealthy snack consumption child (gram/ day) 85.2+52.3 83.5+47.8
Fruit and vegetable consumption child (gram/day) 240.3 +134.2 241.64

+131.27
Determinants of healthy snacking
Child’s fruits and vegetables preference [-2,+2] .85 +1.06 .88 £1.01
Availability of fruits and vegetables as snacks [-2,+2] 1.01 + .89 1.03 +.88
Regular availability of fruits and vegetables [-2,+2] 1.18 +.77 1.15+. .83
Parental rule: allowed to eat fruits and vegetables as .56+.1.18 .5011.16
snacks without asking [-2,+2]
Parental knowledge on fruits and vegetables 19 19
recommendation [%]
Fruits and vegetables consumption parent (portions per 2.12 +2.32 1.99 +2.17*
day)
Determinants of unhealthy snacking
| think eating sweet or salty snacks is not bad for my child -.46 £1.24 -41 +1.26
[-2,+2]
| make sweet or salty snacks regularly available for my -.81+.97 -.84 + .97

child [-2,+2]
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My child is not allowed to snack while watching TV [-2,+2] -.09 #1.11 -02+1.11
My child is allowed to eat sweet or salty snacks only at -.12 £1.05 -.09 +1.05
certain occasions i.e. birthdays [-2,+2]

| give sweet or salty snacks to my child as a reward or to -.79 #1.07 -.82+1.06
comfort him [-2,+2]

If | prohibit my child to eat a sweet or salty snack | find it -.86 £1.04 -.95+ .97*
difficult to stick to my rules if he/she starts nagging [-2,+2]

| find it difficult to restrain myself from eating sweet or -.70+1.14 -73+£1.13
salty snacks because of the presence of my child [-2,+2]

Parental knowledge on unhealthy snack recommendation 51.6 50.4

[% 0 recommendations correct]

Unhealthy snack consumption parent (portions/ day) .26 +£.29 .25 +.25

Significant differences between intervention and control groups at *p<.05 based on an

independent t-test for continuous variables or chi? test for dichotomous variables.

No significant total intervention effects were found on unhealthy snack consumption (c
(unstandardized) = -2-41; 95 % CI -5-40, 0-39 (data not shown for the unstandardized analysis);
T (standardized) = - 0-05; 95 % Cl -0-12, 0-01) or F&V consumption (c = - 1:59; 95 % Cl -8-33,
5-00; T = -0-01; 95 % Cl —0-06; 0-04). As shown in Table 4.13, the intervention was effective in
improving parental rules on snacking while watching television and snacking recommendation
(i.e. permission of unhealthy snacking only during special occasions), parental unhealthy snack
consumption, parental knowledge on children’s snacking recommendation and child’s attitude
towards F&YV as reported by their parent. Several potential mediators were found to be related
to changes in unhealthy snacking and F&V consumption. Changes in parental rules (i.e.
restriction) on unhealthy snacking while watching television and in permission of unhealthy
snacking only during special occasions, improvement of parental unhealthy snack consumption
and improvement of parental knowledge on snacking recommendation mediated the
intervention effect on snacking consumption, whereas improvement in child’s attitude towards

F&V as reported by their parent mediated the intervention effect on F&V consumption.
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Table 4.13. Family related mediators of healthy and unhealthy snack consumption The ToyBox-study

Healthy snacking a (95%Cl) B(95%Cl) of (95%Cl) v (95%Cl)

My child likes to eat fruits and vegetables as a snack .06 (.01; .10) .18 (.15; .21) .01 (.00; .02) -.03 (-.08; .12)

| often give fruits or vegetables as snacks to my child .03 (-.02; .09) .15(.13; .18) .01 (-.00; .01) -.02 (-.07; .03)

| make fruit or vegetables snacks regularly available for my child -.02 (-.08; .03) 14 (.12; .17) -.00; -.01; .00) -.02 (-.06; .04)

My child is allowed to eat fruits or vegetables as snacks without asking  -.02 (-.07; .04) .04 (.01; .07) -.00 (-.00; .00) -.01 (-.06; .04)

Parental fruit and vegetable consumption -.01 (-.07; .04) .04 (.01; .06) .00 (-.00; .00) -.01 (-.06; .04)

Knowledge on fruit and vegetable recommendation* .00 (-.09; .08) .35(.29; .39) .00 (-.03; .03) -.01 (-.09; .06)

Unhealthy snacking

| think eating sweet or salty snacks is not bad for my child -.13 (-.06; .04) .08 (.04; .13) -.00 (-.01; .00) -.06 (-.12; .00)

| make sweet or salty snacks regularly available for my child -.00 (-.06; .06) .09 (.06; .12) .00 (-.01; .01) -.07 (-.13; -.01)

My child is not allowed to snack while watching TV .11 (.05; .16) -.03 (-.07;.00) -.00 (-.01;.00) -.06 (-.13; .00)

My child is allowed to eat sweet or salty snacks only at certain .11 (.05; .17) -.05(-.09; -.02) -.01(-.01;-.00) -.06(-.12;.01)
occasions i.e. birthdays

| give sweet or salty snacks to my child as a reward or to comfort him -.01 (-.07; .05) .04 (-00; .07) .00 (-.00; .00) -.06 (-.12; .01)

If | prohibit my child to eat sweet/salty snack | find it difficult to stick to .02 (-.05; .08) .05 (.02; .09) .00 (-.00; .01) -.07 (-.13; -.00)
my rules if (s)he starts nagging

| find it difficult to restrain myself from eating sweet or salty snacks -.01 (-.06; .05) .05 (.01; .09) .00 (-.00; .00) -.06 (-.12; .00)
because of the presence of my child

Parental snack consumption -.07(-.13;-.01) .14(.10;.19) -.01(-.02;-.00) -.05(-.11;.02)

Parental knowledge on snacking recommendation * .16 (.09; .23) -11(-.16; -.07) -.02(-.03;-.01) .-04(-.10;.02)

All models were single mediation models adjusted for child’s gender and age, maternal education, country and baseline values of snacking
consumption and the baseline value of the specific mediators. Bias-corrected bootstrapping using 5,000 samples was conducted with Maximum
Likelihood estimator (with the exception of categorical mediators indicated with an * which were conducted with WLSMYV indicator) using Mplus.
Standardized coefficients are shown using STDY Standardization because of a binary independent variable. Significant associations are presented in
bold font. The regression coefficients are presented in SDs. The explanation for each coefficient is presented below: a-coefficient: Estimation of the
effect of the intervention on the proposed mediator; t-coefficient: Estimation of the effect of the intervention on unhealthy snacking and FV
consumption; B-coefficient: Estimation of the effect of the mediator on unhealthy snacking and FV consumption; t’-coefficient: Estimation of the
effect of the mediator on unhealthy snacking and FV consumption adjusting for the intervention effect; aB-coefficient: Computation of the indirect
effect of the intervention on unhealthy snacking and FV consumption via the proposed mediator



Regarding interpretation of the results presented in Table 4.13, an example would be that an
increase of 1 SD in the determinant ‘If | prohibit my child to eat sweet/salty snack | find it difficult
to stick to my rules if (s)he starts nagging’ is associated with a decrease in unhealthy snack

consumption of 0-07 SD, after adjusting for the intervention effect.

DISCUSSION

The ToyBox-intervention was a kindergarten-based, family- involved intervention aiming to
prevent obesity at pre-school age via the promotion of healthy energy balance-related
behaviours. The aim of the present study was to examine if the family-related determinants of
snack consumption, which were identified and targeted in the ToyBox-study, mediated the
effects of the ToyBox-intervention on pre-schoolers’ consumption of healthy and unhealthy

snacks.

The present study showed that several family-related determinants of snack consumption
mediated the effects of the ToyBox-intervention on pre-schoolers’ snack consumption. These
mediators were parental rules (i.e. restriction) on unhealthy snacking while watching television,
parental per- mission of unhealthy snacking only during special occasions, parental unhealthy
snack consumption, parental knowledge on snacking recommendation and child’s attitude
towards F&V as reported by their parent. Our findings are in line with previous studies. More
specifically, a recent review showed that food availability and parental offering of foods have
been successfully modified by several interventions and linked to positive changes in child
outcomes (Bekelman, 2017). Furthermore, a systematic review conducted by van Stralen et al.
found evidence for attitude, knowledge and habit strength as mediators of interventions
targeting dietary behaviour (van Stralen et al., 2011). In the case of the ToyBox-study, these
determinants referred to the parents and teachers of the pre-school children, due to the
children’s young age. Moreover, there is accumulated evidence highlighting that parental role
modelling, which in the current study is depicted as limited parental F&V consumption, exerts a

significant role in children’s F&V consumption (Couch, Glanz, Zhou, Sallis, & Saelens, 2014).

The ToyBox-intervention had a positive effect on several family-related determinants regarding
children’s eating and snacking behaviour. Despite the strategies used to target these
determinants being correctly and appropriately used, the ToyBox-intervention did not manage
to significantly change children’s snack consumption. This observation is in line with similar

intervention studies (Freeman & Oliver, 2009). These findings could be attributed to the fact that
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dietary behaviour is one of the most complex behaviours and there may be more family-, school-
or peer-related determinants than those identified during the preliminary phase of the ToyBox-
study (focus groups as well as systematic literature reviews) that might also have an important
role in determining dietary choices. Moreover, the results of the process evaluation conducted
within the ToyBox-intervention showed that many parents did not read the provided newsletters
and the tip-cards, which might explain the non-significant intervention effects regarding pre-
schoolers’ snack food consumption (report submitted to the European Commission) (Bekelman,
2017; Pinket, De Craemer, Maes, et al., 2016). Furthermore, the duration of the intervention
might not be adequate to change children’s snacking behaviour. Last but not least, like most
school-based interventions, the ToyBox- intervention did not follow a personalized approach,
thus was not tailored to individual needs and preferences that might further enhance its

effectiveness.

Future intervention developers targeting pre-schoolers’ snack consumption are recommended
to target the determinants that were found to mediate the intervention effect as well as the
intervention strategies used in the ToyBox- intervention to change them, since those strategies
succeeded in improving the targeted determinants. However, more extensive research should
be done in the field of pre- schoolers’ snack food choices to capture the complete panel of
determinants influencing pre-schoolers’ snacking behaviour. Furthermore, investing more time
and effort to follow a more personalized approach in the population subgroups that are at higher
risk (e.g. in families with low socio-economic status or in families with medical history of non-
communicable diseases) might be more effective. Developing strategies to increase participants’
fidelity to the programme, such as making the material less burdensome or providing it via a web-

based system, should also be considered in future public health initiatives.

Limitations and strengths

The present study has some strengths and limitations. The strengths include the large study
sample, the diversity of countries, regions and socio-economic groups included, the
standardization of all study procedures and tools, as well as the assessment of all determinants
found to be associated with pre-school children’s snack consumption in the preliminary phases
of the ToyBox-study. Further- more, all measurements at pre- and post-test were taken during
the same time period (i.e. May/June 2012 and 2013), thus limiting the potential seasonality

effects on pre- schoolers’ snack consumption. On the other hand, data were self-reported by the
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parents, resulting in potential recall bias or social desirability of the responses. However, the
reliability of the used questionnaires has been previously tested, before the start of the
intervention, and they were found to be reliable tools (Gonzalez-Gil et al., 2014). Furthermore,
the data were collected in 2012—-2013; however, this is to be expected from multicentre studies,
which include complex procedures for data processing, handling and analysis. Even though
attention on the health-related behaviours in young children is growing, the literature focusing
on the pathways through which interventions such as the ToyBox-study improve health-related
behaviours via family-related or other determinants is still scarce. Thus, the current study is
strongly related and relevant to current policy and practice in order to improve the effectiveness

of childhood obesity prevention programmes.
Conclusions

Even though the total effect of the ToyBox-intervention on pre-school children’s healthy and
unhealthy snacking was not significant, the intervention was effective in improving parental rules
on children’s unhealthy snack consumption (i.e. restriction while watching television and
permission only at certain occasions) and parental consumption of unhealthy snacks, while it
increased parental knowledge on snacking recommendations. Regarding the consumption of
healthy snacks, the ToyBox-intervention improved children’s attitude towards F&V. All previously
mentioned family-related determinants mediated the intervention effect on pre-schoolers’
consumption of healthy and unhealthy snacks. These findings imply that future interventions
aiming to promote F&V consumption and limit the consumption of unhealthy snacks in pre-
schoolers should target these mediators, but also target more determinants and use more

strategies, such as personalization, to enhance their effectiveness.
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Chapter 5. Conclusions and future steps

The current thesis aimed (a) to evaluate an innovative and evidence-based intervention aiming
to prevent obesity in preschool children, aged 4-6 years, (b) to explore the effects of the
intervention on family-related factors associated with pre-schoolers’ energy-related behaviours,
(c) to identify potential associations between changes of these factors and changes of pre-
schoolers’ energy-related behaviours, and (d) to evaluate the potential mediating role of these

factors on the intervention effects on pre-schoolers’ energy-related behaviours.

In total, 6290 children and families from 333 kindergartens (179 intervention) participated in the
study and out of them 5529 provided complete data (i.e. anthropometric data 100% completed
and parents’/caregivers’ questionnaire at least 75% completed) at baseline and follow-up.
Several statistically significant beneficial intervention effects were observed for most of the
EBRBs examined in this study, i.e. daily consumption of plain water, pre-packed/bottled fruit
juices, sweet snacks, meat products (e.g. ham, salami, etc.), the percentage of children meeting
the threshold of 1 hour/day for screen time on weekdays and those meeting the threshold of
10,000 steps/day on weekend days, while no significant differences were observed for the

percentage of overweight/obese children.

Regarding water consumption most of the selected family-related determinants of water
consumption mediated the effects of the ToyBox-intervention on pre-schoolers’ water
consumption. These mediators were water availability during meals, parental water
consumption, parental encouragement to the child to drink water, and parental knowledge on
water recommendations. In other words, it was observed that the ToyBox-intervention improved
the determinants that were identified in the ToyBox-study, linked to specific program goals to
form specific change objectives via the IM-protocol and targeted via the intervention material,
such as newsletters and tip-cards. Our findings confirm that the selected determinants are
relevant in changing pre-schoolers’ water consumption and suggest that the intervention

strategies (e.g. role modelling) applied were effective.

Regarding snack consumption, it was shown that several family-related determinants mediated
the effects of the ToyBox-intervention on pre-schoolers’ snack consumption. These mediators
were parental rules (i.e. restriction) on unhealthy snacking while watching television, parental

permission of unhealthy snacking only during special occasions, parental unhealthy snack
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consumption, parental knowledge on snacking recommendation and child’s attitude towards

F&V as reported by their parent.

Conclusions

The findings of the present study showed that the ToyBox-intervention resulted in positive but
small mean effects on children’s EBRBs. This might in part be due to large diversity of the actual
study sample (including low-, medium- and high- SES groups, as well as high- and low- motivated
families and teachers), but also to the fidelity of the programme implementation since it was
largely dependent on the motivation and skills of the kindergarten teachers in six European
countries. The significant, positive effects observed on children’s EBRBs may be explained by the
changes of the relevant family-related determinants, indicating that the ToyBox-intervention
actively engaged parents/caregivers to change their social and physical environment at home

and become role models for their children.

Specifically, regarding water consumption, the ToyBox-intervention increased water availability
during meals, parental water consumption, parental encouragement, and parental knowledge
on water recommendations. These determinants also mediated the effects of the ToyBox-
intervention on preschool children’s water consumption. These findings imply that future
interventions aiming to promote water consumption in pre-schoolers should target the family

and home-related determinants to enhance their effectiveness.

Regarding snack consumption and even though the total effect of the ToyBox-intervention on
pre-school children’s healthy and unhealthy snacking was not significant, the intervention was
effective in improving parental rules on children’s unhealthy snack consumption (i.e. restriction
while watching television and permission only at certain occasions) and parental consumption of
unhealthy snacks, while it increased parental knowledge on snacking recommendations.
Regarding the consumption of healthy snacks, the ToyBox-intervention improved children’s
attitude towards F&V. All previously mentioned family-related determinants mediated the

intervention effect on pre-schoolers’ consumption of healthy and unhealthy snacks.

Strengths and Limitations

The cluster-randomized design of the study and the large sample size, the diversity of
participating regions and socioeconomic groups, the standardization of all study procedures and

tools and the objective assessment of children’s physical activity levels should be noted as
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strengths of this study. All measurements at pre- and post- test were taken in the same time

period (i.e. May/June 2012 and 2013), thus limiting the potential seasonality effects.

The parent-reported information of children’s food and beverages consumption and screen time
are limitations of this study. Although the validity and reliability of the relevant questionnaires
were tested before the start of the intervention, this approach is prone to recall bias and social
desirability. Still, it should be noted that the reliability of the FFQ and PCQ were tested before

the start of the intervention and found to be acceptable (Gonzalez-Gil et al., 2014).
Future Steps

Key strategies of successful interventions, which were considered in the design of the ToyBox-
intervention, include the target on both sides of energy balance, i.e. both on dietary behaviour
and on physical activity and sedentary behaviour, the creation of a physical and social
environment promoting healthy EBRBs, the inclusion of both educational and environmental

components, the active involvement of the family and role modelling.

Perhaps more time should be provided to the teachers to focus on four EBRBs utilizing all four
levels of implementation per EBRB (i.e. environmental changes, implementation of the actual
EBRB, classroom activities and parental involvement via newsletters which were distributed to

them by the teachers).

Considering that in most participating countries the parents are those who prepare the snacks
consumed by the children at kindergarten and also provide the opportunities to be physically
active or sedentary in the afternoons and on weekends, it might be worthwhile putting more

emphasis on their actual engagement and participation in the programme.

Moreover, a more intensive co-participatory approach with the involvement of the relevant
stakeholders throughout the development as well as implementation and evaluation may
improve the relevance, attractiveness and thereby the implementation and effectiveness of the
intervention. Engagement of other stakeholders such as parents’ associations at schools,
municipalities, local organizations of experts (e.g. dietitians, PE-instructors), NGOs etc. may be

necessary to create and support environmental changes at the local level.

Future intervention developers targeting pre-schoolers’ water consumption and/or snack

consumption are recommended to target the determinants and intervention strategies used in
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the ToyBox-intervention. Still, it needs to be mentioned that these determinants were identified
via focus groups executed with groups of parents with a different SES- background and the
ToyBox-intervention was applied in similar population groups, thus tailor-made to a large extent

to the actual needs of the targeted population.

Investing more time and effort to follow a more personalized approach in the population
subgroups that are at higher risk (e.g. in families with low socio-economic status or in families
with medical history of non-communicable diseases) might be more effective. Developing
strategies to increase participants’ fidelity to the programme, such as making the material less
burdensome or providing it via a web-based system, should also be considered in future public

health initiatives.
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ABSTRACT

BACKGROUND: The ToyBox-intervention has increased preschool children’s water consumption. This study aimed to examine
if family-related determinants mediate the effects of the ToyBox-intervention on preschoolers’ water consumption.

METHODS: Overall, 6290 preschoolers and their families from 6 European countries participated in the ToyBox-intervention
and returned parental questionnaires in May/June 2012 and 2013. This study included the 3725 preschoolers/families who had
complete data on water consumption, all mediators, and confounders. Mediation effects were assessed with bootstrapping
procedure.

RESULTS: Regarding the intervention effects on family-related determinants, the ToyBox-intervention significantly increased
water availability during meals, parental water consumption, parental encouragement to their children to drink water, and
parental knowledge on water recommendations. In the multiple mediator model, all factors were independently associated with
preschoolers’ water consumption and mediated the intervention effect on preschoolers’ water consumption (total mediation
effect = 40%). After including all mediators into the model, the direct intervention effect remained significant.

CONCLUSIONS: The effect of the ToyBox-intervention on preschool children’s water consumption was mediated by most
family-related determinants examined in this study (ie, availability, parental modeling, parental encouragement, and parental
knowledge). Interventions aiming to promote water in preschoolers should target these mediators to enhance their effectiveness.
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he health benefits of adequate water consumption

are well established.!? Especially at preschool age,
meeting the recommendations for water intake is
vital, since children at this age are more vulnerable
to dehydration compared to adults.>”®> Furthermore,
drinking water instead of sugar-sweetened beverages
(SSBs) may be an effective approach to control
preschoolers” energy intake and body weight, since
SSBs consumption has been found to be associated
with higher body mass index (BMI) in this age group.®

Recent studies have shown that a large percentage
of preschool and primary school children in Europe
do not meet the recommendations for water intake.”*
In line with these observations, the ToyBox-study

revealed that only 28.1% of European preschool
children meet the European Food Safety Authority
(EFSA) recommendations regarding water intake
(ie, 1280 mL water from beverages), with preschool-
ers of lower socioeconomic (SES) families having
lower consumption of plain water compared to their
higher-SES peers.’

In the preliminary phases of the ToyBox-study
focus groups with parents and teachers of preschool
children were executed in 6 European countries
to explore the determinants of water consumption
at preschool age. According to the findings of this
study, parental modeling, water availability and
parental knowledge, and self-efficacy were identified
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as determinants of preschoolers” water consumption.'®
These findings were translated into practical strategies
following the intervention mapping (IM) protocol'!
and were included in the design of the ToyBox-
intervention.!? The results of the ToyBox-intervention
showed that the intervention had a small but
significant effect on increasing preschool children’s
water consumption and decreasing their consumption
of prepacked fruitjuices.!* To increase the effectiveness
of the ToyBox and future interventions, knowledge
of effective mechanisms underlying changes in water
consumption is needed. By conducting mediation
analysis one can gain insight into the mechanisms
that are critical for influencing children’s water
consumption, eg, insightinto whether the intervention
affected the potential mediators and whether this in
turn affected the behavior. This insight into what
works and what does not work in interventions
informs future intervention development and can
improve their (cost)-effectiveness.!*

Hence, the aims of the current study were: (1) to
explore the effects of the ToyBox-intervention on
family-related factors associated with preschoolers’
water consumption, (2) to identify potential associa-
tions between changes of these factors and changes of
preschoolers” water consumption, and (3) to evaluate
the potential mediating role of these factors on the
ToyBox-intervention effects on preschoolers’” water
consumption.

METHODS

Participants

The detailed study design has been published
elsewhere.'>’> In brief, the ToyBox-study (www
.toybox-study.eu) aimed to develop, implement,
and evaluate a kindergarten-based, family-involved
intervention to prevent obesity in preschool children
in 6 European countries (Belgium, Bulgaria, Germany,
Greece, Poland, and Spain). Preschool children and
their families were recruited from 3 socioeconomic
groups, following a standardized approach.!?

The study has been registered in the clinical trials
registry clinical_trials.gov (ID: NCT02116296). More-
over, it was approved by Ethical Committees in the
6 participating countries (ie, Ethical committee of
Ghent University Hospital [Belgium], Committee for
the Ethics of the Scientific Studies [KENI] at the
Medical University of Varna [Bulgaria], Ethikkom-
mission der Ludwig Maximilians Universitat Miinchen
[Germany], the Ethics Committee of Harokopio of
Athens [Greece], Ethical Committee of Children’s
Memorial Health Institute [Poland], and CEICA
[Comité Etico de Investigacion Clinica de Aragon,
Spain]), in line with national regulations.!? All pro-
cedures were in accordance with the 1964 Helsinki
declaration and its later amendments or compara-
ble ethical standards. Parents/caregivers signed an
informed consent for the participation of their child
and their family prior to their enrollment in the study.

Procedure

The ToyBox-intervention had a clustered random-
ized design and was conducted during the school year
2012-2013. It targeted the energy balance-related
behaviors (EBRBs) that in the preliminary phases
of the program were found to be associated with
overweight/obesity at preschool age, ie, drinking-,
snacking-, physical activity-, and sedentary-behaviors,
as well as their determinants.®!12 The implemen-
tation of the ToyBox-intervention was conducted at
4 levels. The first 3 levels were implemented in the
kindergarten setting, while the fourth level addressed
parents/caregivers aiming to induce certain changes at
children’s social and physical environment at home in
order to promote the 4 targeted EBRBs. The relative
intervention material can be found in the study’s
website (www.toybox-study.eu) while details on the
development of the intervention have been described
elsewhere.!21%

More specifically, regarding the component of
~drinking behavior” level 1 included the installation of
water stations at class/kindergarten, level 2 the daily
consumption of water by the children, level 3 the
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execution of interactive classroom activities using the
kangaroo hand-puppet as role model, and level 4 the
delivery of 2 newsletters, 2 tip-cards, and 1 poster to
the parents/caregivers via the teachers which included
key messages and practical tips on consumption of
water instead of SSBs.!? Levels 1 and 2 were conducted
from the beginning until the end of the school year
2012-2013, whereas levels 3 and 4 were conducted
overall for 6 weeks (ie, during the first focus period
between weeks 1 and 4 and during the repetition
period between weeks 17 and 18)."

The ToyBox-intervention was implemented by
kindergarten teachers, who received 3 training sessions
by the research staff, of minimum 1 hour per session.'®
The first 2 training sessions were implemented prior to
the first focus period and the third training session
was implemented prior to the repetition period.
During the first training session, the teachers were
informed about the goals and the materials of the
ToyBox-study. During the second training session,
the teachers received the ToyBox-material (ie, 9
newsletters, 8 tip cards, 4 posters, a hand puppet, 1
teachers’ general guide, and 1 classroom activity guide
for each of the targeted EBRBs). The third session
aimed at recall and consolidation of the intervention.
More information on how the Toybox-Intervention
aimed to change water consumption determinants via
theoretical methods can be found in Table 1.

Instrumentation

The pretest measurements were conducted in
May/June 2012, and the posttest measurements were
conducted 1year later during May/June 2013. All
parents/caregivers who agreed to participate in the
study were asked to fillout the Primary Caregivers’
Questionnaire (PCQ) measuring sociodemographic
factors, lifestyle behaviors, and perinatal factors, as
well as a food frequency questionnaire (FFQ) that was
developed based on a previously validated FFQ.!7

Water intake was assessed by combining the fre-
quency as well as the average consumption. Response
categories for assessing frequency were: “never or less
than once per month,” ““1-3 days per month,” 1 day
per week,” ““2-4 days per week,” “5-6 days per week,”
and ““every day,” while regarding the average con-
sumption, the response categories were ““100 mL or
less,”” ““100-200mL,” ““200-300mL,” ““300-400mL,”"
“400-500mL,” “500-600mL,"” ““600-700 mL,”
700-800mL,” ““800-900 mL,” ““900-1000mL,” and
“1000mL or more.” From these data, the average
amount of water in milliliter per day was calculated
by multiplication of the number of days per week and
amount per day in mL (using the midpoint) divided by
7 (total number of days in a full week) and was then
calculated as cups/day (1 cup =240 mL of water).

Determinants of preschoolers” water consumption
were self-reported by one of the parents/caregivers,

using Likert-type questions, in the PCQ. More
specifically, based on the question “How many
portions of water (include tap water, still and sparkling
mineral water) do YOU usually consume,” parental
consumption of water was reported. Availability of
water was assessed via 2 questions: “I make water
always available for my child” and “During meals,
water is always available on the table.” Regarding
parental encouragement to their children to drink
water, the following question was included in the
PCQ: “Iencourage my child to drink water.”” Regarding
parental self-efficacy, parents replied to the question:
~1find it difficult to give my child water if he/she wants
soft drinks or prepacked juices” while regarding child’s
enjoyment they replied to the question: “My child
does not enjoy drinking water” and regarding parental
perceived water recommendation they responded to
the following question: “How many glasses of water do
you think your child should drink daily?”” The response
alternatives to each question item are depicted in
Table 2.

Preschool children’s age was computed based on
the date of birth and the date when the PCQ was
completed. Preschoolers’ sex and the educational
level of the parents/caregivers were self-reported
by one of the parents/caregivers in the PCQ. The
educational level of the mother was used as SES
indicator.!® For this analysis, the education level
was dichotomized into “medium/low”” (<14 years of
education) and ““high”” (>14 years of education) SES,
which distinguishes families with a mother who has
completed medium or higher education, college, or
university training from other families and has been
used in previous European projects.'®

Data Analysis

Descriptive statistics describing the baseline charac-
teristics of the participating children per intervention
or control condition were conducted in SPSS 23.0 (IBM
Corp. Released 2015. IBM SPSS Statistics for Windows,
Version 23.0. Armonk, NY: IBM Corp). Differences
between intervention and control groups were tested
using independent ¢ test for continuous variables or
chi-square test for dichotomous variables. Missing
data analysis was conducted with logistic regression
analysis, to test whether missing was dependent on
children’s age, sex, water consumption, maternal edu-
cation, and treatment condition.

Mediation effects were assessed with bootstrap-
ping procedure following mediation analysis steps
(Figure 1): (1) estimating the effect of the intervention
on water consumption (c-coefficient); (2) estimat-
ing the effect of the intervention on the proposed
mediator (a-coefficient); (3) estimating the effect of
the mediator on water consumption (b-coefficient)
adjusting for the intervention effect (c'-coefficient);
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Table 1. The Toybox-Intervention, Determinants, Theoretical Methods, and Program Components to Change Water Consumption

Determinant

Theoretical Method

Example of Program Component

Parental consumption (portion/day) (how many
portions of water (include tap water, still and
sparkling mineral water) do you usually
consume?)

Availability of water (| make water always
available for my child)

Availability of water during meals (during meals,
water is always available on the table)

Encouragement (| encourage my child to drink
water)

Selfefficacy (| find it difficult to give my child
water if he/she wants soft drinks or
prepacked juices)

Enjoyment (my child does not enjoy drinking
water)

Perceived recommendation water (glasses/day)
(how many glasses of water do you think
your child should drink daily?)

Guided practice, modeling
SCTLTSRTL

Direct experience, modeling, facilitation, focused
perception

ST L

Direct experience, modeling, facilitation, focused
perception

ST L

Consciousness raising (providing information),
modeling guided practice, active learning,
elaboration, discussion

HBM, SCT, TL TSR ELM TIP

Consciousness raising (providing information),
guided practice, discussion, modeling,
reinforcement

HBM, SCT, TSR TIP, TTM

Guided practice, modeling reinforcement,
facilitation

ST, TSR TL

Consciousness raising (providing information),
active leaming, elaboration, discussion

HBM, PCM ELM SCT, TIP

Individual level—preschool child

Drinking station, Kangarco stories,
Kangaroo hand puppet, sensory
perception games, experiments,
excursion

Interpersonal level—parents/caregivers

Newsletters, tip cards, poster, parents’
evening

Organizational level—Teachers

Teachers' training, Teachers' guide,
classroomactivities guide

ELM, elaboration likelihood model; HBM, health-belief model; PCM, Persuasion-communication matrix; SCT, social cognitive theory; TL, theories of learning; TSR, theory of

self-regulation; TIP, theories of information processing.

(4) computing the indirect effect of the intervention
on water consumption via the proposed mediator
(ab-coefficient); and (5) bootstrapping the sampling
distribution of ab and deriving a bias corrected confi-
dence interval (CI) with 5000 bootstrapped sampling
distribution.

We assessed both single and multiple mediator mod-
els. All models were adjusted for age, sex, maternal
education, country, baseline level of water consump-
tion, and baseline level of the mediator. Adding a
random intercept for kindergarten site did not improve
the model fit and was therefore not eliminated. Medi-
ation analysis were run in Mplus 8.0. (Muthen, L. K.,
& Muthen, B. 0. (1998-2011). Mplus User’s Guide.
sixth Edition. Los Angeles, CA: Muthen & Muthen)?°

RESULTS

Participant Characteristics

out of the 6290 children who participated in the
ToyBox-intervention, 3725 completed the study and
had complete data on water consumption, potential
mediators, and covariates at baseline and follow-
up. Missing data analysis showed that the children
included in the analysis did not differ in terms of age,
sex, maternal education or treatment condition, but
consumed slightly more water at baseline than the
children who initially enrolled in the study (2.48 vs
2.38 cups/day, p < .05). Table 3 shows the baseline
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characteristics of the European children participating
in the Toybox-study. Participating children were on
average 4.75 years old, 48% were girls and 63.9%
had a mother with more than 14 years of education.
Intervention and control group participants did not
differ in terms of children’s age, sex, weight status,
parental age, education, weight status or water
consumption, or any of the baseline values of the
potential mediators, with the exception of intervention
children consuming slightly more water at baseline
than control participants (p = .03).

Intervention Effect on Water Consumption (c-Coefficient)
Table 4 shows that increases were found in water
consumption in both the intervention (2.72 =+
1.28 cups/day) and control (2.52 + 1.32 cups/day)
participants after the intervention. The increases in
water consumption over time in the intervention
group were significantly higher compared to the
control group (c-coefficient: .12; 95% CI: .05, .19).

Intervention Effect on Potential Mediators (a-Coefficient)

Table 4 also shows the intervention effect on
each potential mediator in single mediation analysis.
Compared to the control group, the intervention
group significantly increased availability of water
during meals (a = .06; 95% CI: .01, .11), parental
water consumption (a = .09; 95% CI: .00, .18),
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Table 2. Determinant and Questionnaire Items

Determinant Question Item Response Alternatives
Parental consunnption (portion/day) How many portions of water (include tap water, still 0= never
and sparkiing mineral water) do YOU usually 0.4 =1 portion or less
consume? per week

Availability of water

Availability of water during meals

| make water always available for my child

During meals, water is always available on the table

053 = 2-4 portions per week
079 = 5-6 portions per week
15 = 1-2 portions per day
35 = 34 portions per day
5= 5or more portions
per day
—2 = strongly disagree to
+2 = strongly agree
—2 = strongly disagree to
+2 = strongly agree

Encouragement | encourage my child to drink water —2 = strongly disagree to
+2 = strongly agree
Selfefficacy | find it difficult to give my child water if he/she —2=strongly agree to +-2
wants soft drinks or prepacked juices = strongly disagree
Enjoyment My child does not enjoy drinking water —2 = strongly agree to +2
= strongly disagree
Perceived recommendation water (glasses/day) How many glasses of water do you think your child 0=less than 5, more than 6
should drink daily? glasses per day or |
don't know
1 = 5-6 glasses per day

Figure 1. Conceptual ToyBox Mediation Model

Treatment condition

Parental mediator (eg,
parental knowledge,
parental self-efficacy,

availability water)

Water consumption

(cups/ day)

encouragement of drinking water (a = .06; 95%
CI: .01, .11) and parental knowledge on the water
recommendation (a =.11; 95% CI: .02, .20; odds ratio
[OR] = 1.11).

No statistically significant intervention effects were
found on availability of water during the day, parental
self-efficacy, and child’s enjoyment in drinking water.

Effect of Potential Mediator on Water Consumption
(b-Coefficient)

As Table 4 shows, increases in availability of water
during the day (b=.19; 95% CI: .13, .25), availability
of water during meals (b=.20; 95% CI: .15, .25),
parental water consumption (b=.14; 95% CIL: .11,
.17), parental encouragement (b=.15; 95% CI: .09,
.20), parental self-efficacy to serve water (b=.16;
95% CI: .12, .20), and parental knowledge on water
recommendation (b=.19; 95% CI: .14, .23) were

associated with increases in water consumption. No
association was found between parental perceived
children’s enjoyment to drink water and changes in
water consumption.

Mediated Effects (ab): Single-Mediated Models

As Table 4 shows, in the single mediator mod-
els, changes in availability of water during meals
(ab = .01; 95% CI: .00, .02), parental water con-
sumption (ab = .01; 95% CI: .00, .03), parental
encouragement (ab = .01; 95% CI: .00, .02), and
parental knowledge on water consumption (ab = .02;
95% CI: .00, .04) mediated the intervention effect on
water consumption. The proportion of the interven-
tion effect on children’s water consumption that could
be explained by the mediator ranged from 7% by
parental encouragement to 16% by parental knowl-
edge on water consumption.
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Table 3. Baseline Characteristics of the European Children in the Intervention and Control Group (Mean, SD Unless Otherwise

Stated)
Total (N =3725) Intervention Group (N = 2388) Control Group (N = 1337)
Demographics
Age child 475(43) 476(42) 475(44)
Sex (% girls) 481 482 479
Child weight status (% overweight) 139 144 131
Age parent (years) 35.83(479 3588 (486) 35.73(467)
Matemal education (% maternal education > 14 years) 639 63.1 65.1
Parental weight status (%> 1 parent overweight) 703 711 687
Behaviors
Wiater consunmption child (cups/day) 248(1.33 252(1.34* 242(131)
Wiater consunmption parent (portions per day) 345(156) 343(154) 346(157)
Detemminants
Availability of water [—2,+2] 1.69(62) 1.69(63) 169(61)
Availability of water during meals [—2+2] 1.25(1.02) 1.26(1.01) 123(1.04)
Encouragement [—2,+2] 154(72) 1.54(72) 154(72)
Parental self-efficacy [—2,+2] 72(1.16) 72(1.16) 73(1.18)
Child's enjoyment [—2,+-2] 21(151) .24(1.50) .16(1.52)
Knowledge on recommendation water (99 342 342 342

Significant differences between intervention and control groups at *p < .05 based on an independent t test for continuous variables or chi-square test for dichotomous

variables.

Table 4. Potential Family-Related Mediators of Water Consumption: Single Mediator Model

a b ab c % Mediation
Availability of water 02(—.02.06) 19(.13;.25) 00(—.00;.01) .12 (.05;.19) —
Availability of water during meals .06 (.01;.11) .20 (.15;.25) .01(.00;.02) .11 (.04;.18) 9
Water consumgption parents .09 (.00;.18) 14(.11;.17) .01 (.00;.03) .11 (.04;.18) 10
Encouragement .06 (.01;.11) .15 (.09; .20) .01(.00;.02) .12 (.05;.18) 7
Selfefficacy 04(-02.10 .16 (.12;.20) .01(—00 02) .12 (.06;.19) —
Knowledge on recommendation .11(.02;.20) .19 (.14; .23) .02 (.00; .04) .10 (.04;.17) 16
Enjoyment —.04(—09 02) 02(—03;.06) —.00(—01;.00) .12 (.05;.19) —

All analysis were adjusted for child's sex and age, matemal education, country and baseline values of water consumption and the baseline value of the specific mediators.
Bias-corrected bootstrapping using 5000 samples was conducted using Mplus version 8 (Muthén & Muthén). Bold fonts are significant associations.

Mediator Effects (ab): Multiple Mediator Models

Table 5 shows the finding of the multiple mediator
model, including all mediators as found to be signif-
icant in the single mediator models. In the multiple
mediator model, all included parent-related factors
remained significant mediators of the intervention
effect on children’s water consumption. The total
mediated effect (ab =.048; 95% CI: .02, .08) mediated
40% of the total intervention effect on water consump-
tion. After including all mediators into the model,
the direct intervention effect on water consumption
remained significant (¢’ = .07; 95% CI: .01, .14).

DISCUSSION

The ToyBox-intervention was a kindergarten-
based, family-involved intervention aiming to prevent
obesity at preschool age via the promotion of
healthy EBRBs. The aim of the present study was
to examine if selected family-related determinants
of water consumption mediated the effects of the
ToyBox-intervention on one of the targeted EBRBs,
namely preschoolers” water consumption.

Our previous findings showed that the ToyBox-
intervention led to small but significant increase
of preschoolers’ water consumption.?! The present
study showed that the majority of the selected
family-related determinants of water consumption
mediated the effects of the ToyBox-intervention on
preschoolers” water consumption. These mediators
were water availability during meals, parental water
consumption, parental encouragement to the child
to drink water, and parental knowledge on water
recommendations. In other words, we observed that
the ToyBox-intervention improved the determinants
that were identified in the ToyBox-study, linked
to specific program goals to form specific change
objectives via the IM-protocol and targeted via the
intervention material, such as newsletters and tip-
cards.!'®!? Our findings confirm that the selected
determinants are relevant in changing preschool-
ers’ water consumption and suggest that the inter-
vention strategies (eg, role modeling) we applied
were effective.

Our findings concur with previous studies con-
ducted in this field. More specifically, a recent study
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Table 5. Potential Family-Related Mediators of Water Consumption: Multiple Mediator Model

a b ab % Mediation
Availability of water during meals .05(.01;.11) .19 (.15;.24) .01 (.00;.02) 9
Water consumption parents 08(—.00.17) A13(.11;.16) .01 (.00;.02) 9
Encouragement .06 (.01;.11) .13(.08;.19) .01 (.00; .02) 6
Knowledge on recommendation .11(.02;.19) .18(.14;.22) .02 (.00; .04) 16

All analysis were adjusted for child's sex and age, maternal education, country and baseline values of water consumption and the baseline value of the included mediators.
Bias-corrected bootstrapping using 5000 samples was conducted using Mplus version 8 (Muthén & Muthén). Bold fonts are significant associations.

showed that increasing water availability in older
children may be an effective approach to increase chil-
dren’s water consumption and improve their BMI.??
Although focusing on different age group, our study
showed similar to that, that the ToyBox-intervention
increased water availability during children’s meals,
which partially mediated the ToyBox-intervention
effects on children’s water consumption. Furthermore,
the systematic review conducted by van Stralen et al
found some evidence for attitude, knowledge, and
habit strength as mediators of interventions targeting
dietary behavior.?® In the case of the ToyBox-study,
these determinants referred to the parents and teachers
of the preschool children, due to the very young age of
the children. Our findings are in line with the review
as the ToyBox-intervention increased parental knowl-
edge on water recommendations, parental encour-
agement, and parental water consumption. Especially
regarding the latter, there is accumulated evidence
highlighting that parental role modeling, which in our
case is depicted as parental water consumption, exerts
a significant role in children’s water consumption.*2°
Future intervention developers targeting preschoolers’
water consumption are recommended to target these
determinants and the intervention strategies used in
the ToyBox-intervention to change them. Availabil-
ity of water during the day (not during the meals),
parental self-efficacy to provide water and child’s
enjoyment in drinking water as perceived by the par-
ent did not mediate the intervention effect; mainly
because the intervention was not effective in chang-
ing these determinants. To the authors’ knowledge
no previous study focused on these specific determi-
nants to improve preschoolers” drinking behavior, so
no comparison can be made taking into account previ-
ous interventions. Still, it needs to be mentioned that
these determinants were identified via focus groups
executed with groups of parents with a different SES-
background and the ToyBox-intervention was applied
in similar population groups, thus tailor-made to a
large extent to the actual needs of the targeted popu-
lation.

It should be noted that the results of the pro-
cess evaluation conducted in the ToyBox-intervention
showed that many parents did not read the newslet-
ters and the tip-cards provided to them, which
might explain that the intervention effects regarding

preschoolers” water consumption were rather small.?!
On the other hand, our previous findings showed that
in the families that complied most with the ToyBox-
intervention (ie, received/read the ToyBox material,
implemented ToyBox-activities at home, and reported
satisfaction with the intervention overall), the children
had a higher increase of water consumption after the
intervention.?! Therefore, it could be hypothesized
that these families probably improved the relevant
determinants which in turn resulted in their children’s
increase of water consumption. Future interventions
should aim developing strategies to increase partic-
ipants’ compliance with the program to increase its
potential effectiveness.

Limitations and Strengths

The findings of the present study should be
interpreted in light of its strengths and limitations.
The large study sample, the diversity of participating
regions and socioeconomic groups, the standardization
of all study procedures and tools, and the assessment of
all determinants found to be associated with preschool
children’s water consumption in the early phases of
the ToyBox-study comprise some of the strengths
of the present study. Moreover, all measurements
at pre- and posttest were taken during the same
time period (ie, May/June 2012 and 2013), thus
limiting any potential seasonality effects regarding
preschoolers” water consumption. On the other hand,
data were self-reported by the parents, thus may be
prone to recall bias or social desirability responses.
still, it should be noted that the reliability of
the FFQ and PCQ were tested before the start
of the intervention and found to be acceptable.?
Furthermore, the vast majority of questionnaires
were reported by mothers, which does not allow
the extraction of useful results regarding paternal-
and grandparental-related factors mediating the effects
of the ToyBox-intervention on preschoolers’” water
consumption.

Conclusion

In conclusion, the current study showed that
the ToyBox-intervention increased water availability
during meals, parental water consumption, parental
encouragement, and parental knowledge on water
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recommendations. Next, these determinants mediated
the effects of the ToyBox-intervention on preschool
children’s water consumption. These findings imply
that future interventions aiming to promote water
consumption in preschoolers should target the family
and home-related determinants to enhance their
effectiveness.

IMPLICATIONS FOR SCHOOL HEALTH

The current study showed that the ToyBox-
intervention may be an effective approach to increase
preschool children’s water consumption. These effects
may be attributed to a large extent to the improve-
ment of several mediating family-related factors that
were targeted in the ToyBox-intervention. Kinder-
gartens interested in promoting water consumption in
preschooolers could:

Use the ToyBox-intervention material available in
7 languages (Bulgarian, Flemish, German, Greek,
English, Polish, Spanish),

Adapt the relative material to the local social,
political, and economic conditions,

Incorporate the ToyBox intervention in the regu-
lar school curriculum considering that its imple-
mentation does not require intensive train-
ing of the teachers or the wuse of extra
equipment/materials.

Human Subjects Approval Statement

Ethical approval was taken by the Ethics Commit-
tees and other relevant authorities, such as Ministries,
in all participating countries.!? More specifically, the
Ethical committee of Ghent University Hospital in Bel-
gium (review number: B670201213485), Committee
for the Ethics of the Scientific Studies (KENI) at the
Medical University of Varna in Bulgaria (review num-
ber:15), Ethikkommission der Ludwig Maximilians
Universitdit Miinchen in Germany (review number:
400-11), the Ethics Committee of Harokopio of Athens
in Greece (review number: 28/02-12-2010), Ethical
Committee of Children’s Memorial Health Institute
in Poland (review number: 1/KBE/2012), and CEICA
(Comité Etico de Investigacion Clinica de Aragon in
Spain (review number: C.P.-C.I. PI11/056). All partic-
ipants (school headmasters, parents/caregivers) signed
an informed consent form prior to their enrollment in
the study.
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Several studies have shown an association between the
consumption of energy-dense foods, such as sweets and
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Abstract

Objective: The present study aimed to explore the mediating role of family-related
determinants on the effects of the ToyBox-intervention on pre-school children’s
consumption of healthy and unhealthy snacks.

Design: The ToyBox-intervention was a kindergarten-based, family-involved
intervention with a cluster-randomized design, aiming to promote healthy lifestyle
behaviours to prevent obesity at pre-school age.

Setting: Kindergartens (» 309) in six European countries.

Subjects: A total of 6290 pre-schoolers and their families participated in the
ToyBox-intervention in 2012-2013 and data from 5212 pre-schoolers/families
were included in the current analyses.

Results: Even though the total effect of the ToyBox-intervention on healthy and
unhealthy snacking was not significant, the ToyBox-intervention significantly
improved parental rule setting on children’s unhealthy snack consumption
(i.e. restriction of snacking while watching television and permission only at certain
occasions) and parental consumption of unhealthy snacks, while it increased
parental knowledge on snacking recommendations. Regarding healthy snacking, the
ToyBox-intervention improved children’s attitude towards fruit and vegetables
(F&V). All previously mentioned family-related determinants mediated the interven-
tion effects on pre-schoolers’ consumption of healthy and unhealthy snacks. Almost
all family-related determinants examined in the study were independently associated
with pre-schoolers” consumption of healthy and unhealthy snacks.

Conclusions: The intervention was effective in improving relevant family-related
determinants. Interventions aiming to promote F&V consumption and limit the
consumption of unhealthy snacks in pre-schoolers should target on these
mediators, but also identify new family-, school- or peer-related determinants, to
enhance their effectiveness.

*Corresponding author: Email manios@hua.gr

Keywords
Snacking

Fruits and vegetables
Mediation

Family determinants
ToyBox-study

salty snacks, and excessive weight in pre-school children ",
On the other hand, diets high in fruits and vegetables (F&V)

© The Authors 2018
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have been associated with reduced risk for obesity in
children®. The WHO and the US Department of Agriculture
suggest the sparing consumption of unhealthy snacks, while
the recommendation for F&V is at least five servings
(approximately 400g) daily'”. However, intake seems to fall
well short of these guidelines, both in the case of unhealthy
snacks™, as well as in the case of Vegetahlesm, with con-
sumption among young children being particularly low®. In
line with these observations, the ToyBox-study revealed that
European pre-school children’s intake exceeds the recom-
mendation regarding unhealthy snacks, with consumption
varying from 53-3g/d in Greece to 731 g/d in Belgium.

Improving children’s dietary habits as early as possible
is particularly important. Eating behaviour is formed in
childhood, tracks over childhood® and persists into
adulthood”. Thus, the adoption of healthy instead of
unhealthy food choices early in life could provide lifelong
benefits. In addition, there is growing evidence that poor
diet in childhood can lead to health problems commonly
observed in adults, such as diabetes”, obesity” and
CVD"?. As a result, interventions targeting early childhood,
such as the Toy-Box study, could offer the maximum health
benefits. Furthermore, consuming healthy snacks such as
F&V instead of unhealthy snacks may contribute in con-
trolling pre-schoolers’ energy intake and body weight, since
energy-dense food consumption has been found to be
assodiated with higher BMI in young children®,

In the ToyBox-study, focus groups with parents and
teachers of pre-school children were executed in six European
countries. The findings of the focus groups identified parental
modelling, availability of healthy snacks and certain parenting
practices as determinants of pre-schoolers’ dietary habits
(report submitted to the European Commission). Following
the intervention mapping protocol®, these findings were
translated into practical strategies and were considered in the
design of the ToyBox-intervention'',

So far, analysis of the results of the ToyBox-intervention
has shown significant improvements in pre-schoolers’ diet
quality'®. Because family dynamics including family rules,
modelling support and encouragement are important deter-
minants of children’s health behaviour'”, the present study
aimed to shed light on the family-related mechanisms
mediating the effect of the ToyBox-study on pre-school
children’s consumption of healthy and unhealthy snacks.

Methods

Participants

The ToyBox-study (www.toybox-study.eu) aimed to develop,
implement and evaluate a kindergarten-based, family-involved
intervention to prevent obesity in pre-school children in six
European countries (Belgium, Bulgaria, Germany, Greece,
Poland and Spain). Pre-school children and their families were
recruited from 309 kindergartens from three socio-economic
groups, following a standardized approach, as described

C-P Lambrinou et al.

elsewhere by Manios et al"®. The study was registered at
clinical_trials.gov (identifier: NCT02116296). The study design
has been described in detail elsewhere>'®,

Procedure

The ToyBox-intervention had a cluster-randomized design
and was conducted during the school year 2012-2013.
Four energy balance-related behaviours were targeted,
namely drinking, snacking, physical activity and sedentary
behaviours, as well as their determinants !5,

Four levels were used for implementation of the snacking
component of the ToyBox-intervention. Level 1 included the
availability of healthy snacks at class/kindergarten; level 2
included children’s daily consumption of a healthy snack;
level 3 included the execution of interactive classroom
activities using a kangaroo hand-puppet as a role model; and
level 4 included the delivery of two newsletters, two tip-cards
and one poster to the parents/caregivers via the teachers.
These newsletters, tip-cards and poster included key
messages and practical tips on healthy snacking (e.g. F&V)
instead of unhealthy choices (e.g. sweets and/or salty
snacks)*. Levels 1 and 2 were conducted for the whole
duration of the school year 2012-2013, whereas levels 3
and 4 were conducted over six weeks (i.e. during the first
focus period between weeks 9 and 12, and during the
repetition period between weeks 21 and 22)'". The
ToyBox-intervention was implemented by kindergarten
teachers, who attended three training sessions by the

FINCES . 20,
research staff of minimum one hour per session*”,

Instrumentation
The pre-test measurements were conducted in May/June
2012 and the post-test measurements were conducted
after one year (i.e. May/June 2013). Parents/caregivers
signed a consent form to participate in the study and were
asked to fill out the Primary Caregivers’ Questionnaire
(PCQ) regarding sociodemographic factors, lifestyle
behaviours and perinatal factors, as well as an FFQ®",
Snack consumption was assessed by combining the
frequency as well as the average consumption for each
item. Determinants of pre-schoolers’ snack consumption
were self-reported by the parents/caregivers in the PQC,
using Likert-type questions. More details on the questions
used for assessing snack consumption as well as the
determinants can be found in the online supplementary
material, Supplemental Tables 1 and 2, while the ques-
tionnaire is available online at the ToyBox-study website
(www.toybox-study.eu) and was previously shown to be a
reliable tool*.

Data analysis

Descriptive statistics describing the baseline characteristics
of the participating children per intervention or control
group were conducted in the statistical software package
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IBM SPSS Statistics version 23.0. Differences between these two
groups were tested using independent ¢ tests for continuous
variables or y* tests for dichotomous variables. Missing data
were imputed for the food items under study using the ‘mul-
tiple imputation’ macro in IBM SPSS Statistics version 23.0.

Mediation effects were assessed with the bootstrapping
procedure of MacKinnon et al*® via the following med-
iation analysis steps: (i) estimating the effect of the inter-
vention on unhealthy snacking and F&V consumption
(z coefficient); (ii) estimating the effect of the intervention
on the proposed mediator (a coefficient); (iii) estimating the
effect of the mediator on unhealthy snacking and F&V
consumption (# coefficient) adjusting for the intervention
effect (7' coefficient); (iv) computing the indirect effect
of the intervention on unhealthy snacking and F&V con-
sumption via the proposed mediator (af coefficient);
and (v) bootstrapping the sampling distribution of af
and deriving a bias-corrected CI with 5000 bootstrapped
sampling distribution. All models were adjusted for age,
sex, maternal country, level of
unhealthy snacking and F&V consumption, and baseline
level of the mediator. STDY standardization methods
(which mean that standardization was based only on the
dependent variable, and not on both the dependent and

education, baseline

3

independent variable because the independent variable
(research group) was a binary variable) were applied.
Adding a random intercept for kindergarten site did not
improve the model fit and was therefore eliminated.
Mediation analyses were run in Mplus version 8.0,

Results

Table 1 shows the baseline characteristics of the current
study sample. Participating children were on average
4-75 years old, 49% were female and 61% had a mother with
more than 14 years of education. Intervention and control
group participants did not differ in terms of children’s age, sex,
parental age, unhealthy snack consumption, F&V consump-
tion or any of the baseline values of the potential mediators,
with the exception of intervention children having less
educated mothers, more parental self-efficacy with a
nagging child and higher parental F&V consumption than
control participants at baseline (P=0-03).

No significant total intervention effects were found on
unhealthy snack consumption (¢ (unstandardized) =-2-41;
95 % CI —=5-40, 0-39 (data not shown for the unstandardized
analysis); 7 (standardized) = —0-05; 95% CI —0-12, 0-01) or

Table 1 Baseline characteristics (mean and standard deviation unless otherwise stated) of the participating pre-school children and their
parents/caregivers per treatment arm. The ToyBox-study, May/June 2012

Intervention group (n 3360) Control group (n 1852)

Mean sD Mean sD
Demographics
Age, child (years) 47 043 47 0-45
Sex (% female) 485 488
Age, parent (years) 357 50 356 48
Maternal education (% with matemal education >14 years) 60-0 63-1*
Behaviours
Unhealthy snack consumption, child (g/d) 852 52.3 835 478
F&V consumption, child (g/d) 240-3 134.2 2416 1313
Determinants of healthy snacking
Child's F&V preference (-2, +2) 085 106 088 1.01
Availability of F&V as snacks (-2, +2) 1.01 0-89 1.03 0-88
Regular availability of F&V (-2, +2) 118 0.77 115 083
Parental rule: allowed to eat F&V as snacks without asking (-2, +2) 056 1-18 050 116
Parental knowledge on F&V recommendation (% indicating correct 190 19-0
recommendation, i.e. 5 portions or ~400 g daily)
F&V consumption, parent (portions/d) 212 2.32 1.99* 217
Determinants of unhealthy snacking
| think eating sweet or salty snacks is not bad for my child (-2, +2) —0-46 124 -0-41 126
| make sweet or salty snacks regularly available for my child (-2, +2) —-0-81 097 -084 097
My child is not allowed to snack while watching television (-2, +2) —-0-09 111 -0-02 111
My child is allowed to eat sweet or salty snacks only at certain occasions, -012 1.05 -0-09 1.05
i.e. birthdays (-2, +2)
| give sweet or salty snacks to my child as a reward or to comfort him (-2, +2) -0-79 1.07 -0-82 1.06
If | prohibit my child to eat a sweet or salty snack | find it difficult to stick —-0-86 1.04 —-0-95* 097
to my rules if he/she starts nagging (-2, +2)
| find it difficult to restrain myself from eating sweet or salty snacks because -0-70 114 -073 118
of the presence of my child (-2, +2)
Parental knowledge on unhealthy snack recommendation 516 50-4
(% indicating correct recommendation, i.e. none)
Unhealthy snack consumption parent (portions/d) 0-26 029 025 025

F&V, fruit(s) and vegetable(s).

*Significant difference between intervention and control groups based on independent ¢ test for continuous variables or x* test for dichotomous variables:

P<005.
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F&V  consumption (c=-159; 95% CI =833, 5-00;
7=-0-01; 95% CI =0-06; 0-04). As shown in Table 2, the
intervention was effective in improving parental rules on
snacking while watching television and snacking recom-
mendation (i.e. permission of unhealthy snacking only
during special occasions), parental unhealthy snack con-
sumption, parental knowledge on children’s snacking
recommendation and child’s attitude towards F&V as
reported by their parent. Several potential mediators were
found to be related to changes in unhealthy snacking and
F&V consumption. Changes in parental rules (i.e. restric-
tion) on unhealthy snacking while watching television and
in permission of unhealthy snacking only during special
occasions, improvement of parental unhealthy snack con-
sumption and improvement of parental knowledge on
snacking recommendation mediated the intervention effect
on snacking consumption, whereas improvement in child’s
attitude towards F&V as reported by their parent mediated
the intervention effect on F&V consumption. Regarding
interpretation of the results presented in Table 2, an example
would be that an increase of 1 s in the determinant ‘If 1
prohibit my child to eat sweet/salty snack I find it difficult to
stick to my rules if (s)he starts nagging' is associated with a
decrease in unhealthy snack consumption of 0-07 s, after
adjusting for the intervention effect.

Discussion

The ToyBox-intervention was a kindergarten-based, family-
involved intervention aiming to prevent obesity at pre-school
age via the promotion of healthy energy balance-related
behaviours. The aim of the present study was to examine if
the family-related determinants of snack consumption, which
were identified and targeted in the ToyBox-study, mediated
the effects of the ToyBox-intervention on pre-schoolers’ con-
sumption of healthy and unhealthy snacks.

The present study showed that several family-related
determinants of snack consumption mediated the effects of
the ToyBox-intervention on pre-schoolers’ snack consump-
tion. These mediators were parental rules (i.e. restriction) on
unhealthy snacking while watching television, parental per-
mission of unhealthy snacking only during special occasions,
parental unhealthy snack consumption, parental knowledge
on snacking recommendation and child’s attitude towards
F&V as reported by their parent. Our findings are in line with
previous studies. More specifically, a recent review showed
that food availability and parental offering of foods have
been successfully modified by several interventions and
linked to positive changes in child outcomes*”. Further-
more, a systematic review conducted by van Stralen et al.
found evidence for attitude, knowledge and habit strength as
mediators of interventions targeting dietary behaviour®. In
the case of the ToyBox-study, these determinants referred to
the parents and teachers of the pre-school children, due to
the children’s young age. Moreover, there is accumulated

C-P Lambrinou et al.

evidence highlighting that parental role modelling, which
in the current study is depicted as limited parental F&V
consumption, exerts a significant role in children's F&V
consumption*?.

The ToyBox-intervention had a positive effect on several
family-related determinants regarding children’s eating and
snacking behaviour. Despite the strategies used to target
these determinants being correctly and appropriately used,
the ToyBox-intervention did not manage to significantly
change children’s snack consumption. This observation is
in line with similar intervention studies'””. These findings
could be attributed to the fact that dietary behaviour is one
of the most complex behaviours and there may be more
family-, school- or peer-related determinants than those
identified during the preliminary phase of the ToyBox-study
(focus groups as well as systematic literature reviews) that
might also have an important role in determining dietary
choices. Moreover, the results of the process evaluation con-
ducted within the ToyBox-intervention showed that many
parents did not read the provided newsletters and the tip-
cards, which might explain the non-significant intervention
effects regarding pre-schoolers’ snack food consumption
(report submitted to the European Commission)®**”. Fur-
thermore, the duration of the intervention might not be
adequate to change children’s snacking behaviour. Last but
not least, like most school-based interventions, the ToyBox-
intervention did not follow a personalized approach, thus
was not tailored to individual needs and preferences that
might further enhance its effectiveness.

Future intervention developers targeting pre-schoolers’
snack consumption are recommended to target the deter-
minants that were found to mediate the intervention effect
as well as the intervention strategies used in the ToyBox-
intervention to change them, since those strategies suc-
ceeded in improving the targeted determinants. However,
more extensive research should be done in the field of pre-
schoolers’ snack food choices to capture the complete
panel of determinants influencing pre-schoolers’ snacking
behaviour. Furthermore, investing more time and effort to
follow a more personalized approach in the population
subgroups that are at higher risk (e.g. in families with low
socio-economic status or in families with medical history of
non-communicable diseases) might be more effective.
Developing strategies to increase participants’ fidelity to the
programme, such as making the material less burdensome
or providing it via a web-based system, should also be
considered in future public health initiatives.

Limitations and strengths

The present study has some strengths and limitations. The
strengths include the large study sample, the diversity of
countries, regions and socio-economic groups included,
the standardization of all study procedures and tools, as
well as the assessment of all determinants found to be
associated with pre-school children’s snack consumption
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in the preliminary phases of the ToyBox-study. Further-
more, all measurements at pre- and post-test were taken
during the same time period (i.e. May/June 2012 and
2013), thus limiting the potential seasonality effects on pre-
schoolers’ snack consumption. On the other hand, data
were self-reported by the parents, resulting in potential
recall bias or social desirability of the responses. However,
the reliability of the used questionnaires has been pre-
viously tested, before the start of the intervention, and they
were found to be reliable tools'*?. Furthermore, the data
were collected in 2012-2013; however, this is to be
expected from multicentre studies, which include complex
procedures for data processing, handling and analysis.
Even though attention on the health-related behaviours in
young children is growing, the literature focusing on the
pathways through which interventions such as the
ToyBox-study improve health-related behaviours via
family-related or other determinants is still scarce. Thus,
the current study is strongly related and relevant to current
policy and practice in order to improve the effectiveness
of childhood obesity prevention programmes.

Conclusions

Even though the total effect of the ToyBox-intervention on
pre-school children’s healthy and unhealthy snacking was
not significant, the intervention was effective in improving
parental rules on children’s unhealthy snack consumption
(i.e. restriction while watching television and permission
only at certain occasions) and parental consumption of
unhealthy snacks, while it increased parental knowledge
on snacking recommendations. Regarding the consump-
tion of healthy snacks, the ToyBox-intervention improved
children’s attitude towards F&V. All previously mentioned
family-related determinants mediated the intervention
effect on pre-schoolers’ consumption of healthy and
unhealthy snacks. These findings imply that future inter-
ventions aiming to promote F&V consumption and limit
the consumption of unhealthy snacks in pre-schoolers
should target these mediators, but also target more
determinants and use more strategies, such as personali-
zation, to enhance their effectiveness.
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Primary Caregiver’s Questionnaire
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Country code

Preschool number

Class number

Code number

Today’s date

Day Month

Year

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study
(www.toybox-study.eu) and add the relevant references:
1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved

intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev 2014 Aug;15 Suppl S3:5. doi:

10.1111/0br.12175.

2. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact
and outcome evaluation indices obtained during a kindergarten-based, family involved intervention to prevent
obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:53-60. doi: 10.1111/0br.12183.

3. Gonzalez-Gil EM, Mouratidou T, Cardon G et al. Reliability of primary caregivers reports on lifestyle behaviours of
European preschool children. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:61-66. doi: 10.1111/0br.12184.
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Dear Parents/Caregivers,
You and your child are participating in a large European study that investigates dietary and physical
activity patterns of around 5000 children from Belgium, Bulgaria, Germany, Greece, Spain and
Poland. We very much hope that you are willing to fill in this questionnaire. Your participation is
voluntary. All answers will be treated in strict confidence in accordance with the regulations
regarding data protection, and the information will only be used for research purposes. No one will
be given access to your answers except for the researchers.
You do not need to put your name on the questionnaire. When you have answered the questionnaire
put it in the envelope provided, and give it back to your child in order to take it back to preschool or
hand it in yourself to the teacher. If you have any other queries or want further information please
contact <name of contact person country specific> at <Institute name country specific> on <Phone
number country specific> or visit the ToyBox website: http://www.toybox-study.ew add country-
specific ext
Yours sincerely,
Name & Signature of Professor in charge of the ToyBox intervention in each country

@ How to complete the questionnaire @
= In sections B, C, D AND E we ask firstly questions about YOU and then for YOUR child.

wer
When you see i , this refers to YOU and when you see & , this refers to YOUR child

=Please complete the questionnaire using a blue or black pen.

=Most of the questions can be answered by placing a clear X in the answer box. Mark only one box
per question unless multiple answers can be given. This will be indicated next to the question.

=In some questions we ask you to write your own answer.

EXAMPLES:
How far is your child’s preschool located from your home?
Q, Up to 500 metres

O, From 500 metres to <1 kilometre
X; From 1 kilometre to <2 kilometres
O, From 2 kilometres to <3 kilometres
Qs From 3 kilometres to <4 kilometres
Qs 4 kilometres or more

How much time does your child spend doing sportsin a
sports club per week?
[0 | 2 |hours | 3 | 5 |minutes

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study
(www.toybox-study.eu) and add the relevant references:

1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved
intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev 2014 Aug:15 Suppl S3:5. doi:
10.1111/0br.12175.

2. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact
and outcome evaluation indices obtained during a kindergarten-based, family involved intervention to prevent
obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:53-60. doi: 10.1111/0br.12183.

3. Gonzalez-Gil EM, Mouratidou T, Cardon G et al. Reliability of primary caregivers reports on lifestyle behaviours of
European preschool children. The ToyBox-study. Obes Rev. 2014 Aug:15 Suppl S3:61-66. doi: 10.1111/0br.12184.
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A. Socio-demographic Questions
The following questions are for the person who is answering this questionnaire. Ideally this
person must be the child’s primary caregiver. Please answer all questions and fill in what
applies to you or your situation. It is important to remember that there are no right or wrong
answers.

This questionnaire is filled in by...
U, The mother
U, The stepmother
U ;The father
Q. The stepfather
;5 Other (please state by WhOmM .......c.coveveevieirieenens )

Al. Was your child born in <insert country>?
U, Yes [, No, he/she Was DOIT i1 ..o.oveeieeeeeeieee e

A2. Was the biological mother of your child born in <insert country>?
U, Yes [, No, she was bOIm in: .......ocoooeioeiieieiieeeeee e ;1 don’t know

A3. Was the biological father of your child born in <insert country>?
QiYes Qs No,heWwasbomiii; cumannnmnnmnnsassassnnting ;1 don’t know

A4.In what language(s) do you usually/mainly speak with your child at home?
Q, <insert national language>
O, Other language, please SPEeCIfy: ........ocovevrverieiieieieeeieeeieeeeeeeee e

AS. Which adults does your child live with? (You can mark more than one box)
U, With both his/her mother and father
W, Only with his/her mother
U; Only with his/her father
U, With his/her mother and her new partner
5 With his/her father and his new partner
U With his/her grandparents
W, Other adults (please specify)...........c.cceeeennenn.

How many persons live permanently in the household where your child usually lives?
A6. Number of persons 18 years or above: |__| person(s).

A7.Number of persons below 18 years: |__| person(s).

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study
(www.toybox-study.eu) and add the relevant references:

1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved
intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev 2014 Aug;15 Suppl S3:5. doi:
10.1111/0br.12175.

2. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact
and outcome evaluation indices obtained during a kindergarten-based, family involved intervention to prevent
obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:53-60. doi: 10.1111/0br.12183.

3. Gonzalez-Gil EM, Mouratidou T, Cardon G et al. Reliability of primary caregivers reports on lifestyle behaviours of
European preschool children. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:61-66. doi: 10.1111/0br.12184.
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How many years of school education did you and your spouse/partner complete? Please mark one
option for you and one option for your spouse/partner (do not count years in preschool and start from
age 6)

A10. Ido not have
AS8. Me A9. Spouse/partner a spouse/
partner
Less than 7 years a, a, a,
7-12 years O, O,
13-14 years s s
15-16 years . a,
More than 16 years s s

‘What is the main occupation of you and your spouse/ partner over the last 6 months?

A13. Ido not have
All. Me Al2. Spouse/partner a spouse/
partner
Full time housework a, O, O,
Work full-time [ .
Work part-time s s
Unemployed . .
Full-time education s s
Sick/disabled [ [
Something else . d, O,

Al4. What is the gender of your child?
U, Male O, Female

A1S. On which day/month/year your child was born?

|| |Day || |Month | | Year

I

Al6. How many days per week does your child usually attend childcare?
| |Days

Al7. How many hours per day does your child usually attend childcare?
[ |Hours

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study
(www.toybox-study.eu) and add the relevant references:

1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved
intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev 2014 Aug;15 Suppl S3:5. doi:
10.1111/0br.12175.

2. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact
and outcome evaluation indices obtained during a kindergarten-based, family involved intervention to prevent
obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:53-60. doi: 10.1111/0br.12183.

3. Gonzalez-Gil EM, Mouratidou T, Cardon G et al. Reliability of primary caregivers reports on lifestyle behaviours of
European preschool children. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:61-66. doi: 10.1111/0br.12184.
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Al18. What do you think about your child’s weight?
U; My child’s weight is very low
U, My child’s weight is low
; My child’s weight is not too low/ not too high
U, My child’s weight is high
;5 My child’s weigh is very high

How many hours of sleep does your child usually have during the night? (Please mark one box for
weekdays and one box for weekend days)

A19. Weekdays A20. Weekend days
(average per night) (average per night)
, Less than 6 hours U, Less than 6 hours
3, 6-7 hours O, 6-7 hours
5 8-9 hours 5 8-9 hours
0, 10-11 hours 0, 10-11 hours
5 12-13 hours 512-13 hours
s 14 hours s 14 hours
-, More than 14 hours J; More than 14 hours
g1 don’t know g Idon’t know

Thinking on the number of times and the duration of naps your child usually takes; Please indicate the
TOTAL TIME SPEND TAKING NAPS PER DAY. (Please mark one box for weekdays and one box
for weekend days)

A21. Weekdays A22. Weekend days
(average per week day) (average per weekend day)
d; My child does not take naps on | U; My child does not take naps on weekend
weekdays days
O, Less than 1 hour O, Less than 1 hour
Q5 1-2 hours 5 1-2 hours
0., 3-4 hours ., 3-4 hours
05 5-6 hours ;5 5-6 hours
Q¢ 7-8 hours ¢ 7-8 hours
-9 or more hours -9 or more hours
OgIdon’t know gIdon’t know

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study
(www.toybox-study.eu) and add the relevant references:

1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved
intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev 2014 Aug;15 Suppl S3:5. doi:
10.1111/0br.12175.

2. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact
and outcome evaluation indices obtained during a kindergarten-based, family involved intervention to prevent
obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:53-60. doi: 10.1111/0br.12183.

3. Gonzalez-Gil EM, Mouratidou T, Cardon G et al. Reliability of primary caregivers reports on lifestyle behaviours of
European preschool children. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:61-66. doi: 10.1111/0br.12184.
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Which member of the family is usually in charge of the following tasks?
Me Spouse/partner Grandparents Others
A23. Prepare your child O, a, O a,
for preschool
A24. Drop your child at O, O, s Q.
preschool
A25. Picks your child up Q, a, s d,
after preschool
A26. Cooks for your Q, a, [m d,
child
A27. Supervises/Feeds O, a, O, Q.
your child
A28. Supervises outdoor a, a, s d,
activities

What is the age, height and weight of parents/caregivers with whom your child lives with?

Me Spouse/partner
A29. Age || |years || |years
A30. Height L[| I(cm) |__[ ] |(cm)
A31. Weight L ke L FL ke

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study
(www.toybox-study.eu) and add the relevant references:

1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved
intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev 2014 Aug;15 Suppl S3:5. doi:
10.1111/0br.12175.

2. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact
and outcome evaluation indices obtained during a kindergarten-based, family involved intervention to prevent
obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:53-60. doi: 10.1111/0br.12183.

3. Gonzalez-Gil EM, Mouratidou T, Cardon G et al. Reliability of primary caregivers reports on lifestyle behaviours of
European preschool children. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:61-66. doi: 10.1111/0br.12184.
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B. Drinking behaviour
The following part of the questionnaire aims to assess the drinking behaviour of you and your
child. Please answer all questions. It is important to remember that there are no right or wrong
answers. Fill in what applies to you or your situation.

When we say:

- Water: we mean tap water, mineral water, natural sparkling or still water

- Soft drinks: we mean all sugared or sweet-flavored beverages, carbonated or not, plain or
light e.g. Cola and Cola light/zero, Ice Tea, 7-up, Pepsi, Fanta, Fanta non-carbonated, Sprite,
Orangina etc

- Pre-packed juices: we mean all fruit juice-based products including 100% fresh juice
bottled or in paper-pack, 30% fruit-juice with added sugared (nectar), sports drinks,
smoothies, canned juices e.g. Life, Tropicana, Lemonade, Lucozade

» QUESTIONS ABOUT YOU ﬁ

How many portions of the following drinks do YOU usually consume? ‘please note that portions per
week is the same as times per week’

Beverage Portion Size Never | 1 portion 2-4 5-6 1-2 34 5 or more
or less portions portions | portions | portions | portions
per week | per week | per week | perday | per day per day
B1. Water 1 cup =250 ml a, 4, (. A ds s [m P
(includes tap | 1 small plastic
water, still bottle = 500ml
and 1 glass water =
sparkling 250 ml
mineral
water)
B2.Fruit juice, | 1 glass fruit juice d, . s . (m e (m P
home-made, |=250ml
freshly
squeezed
B3. Fruit juice, | 1 small plastic d, O, s . (m s [m P
pre-packed/ | bottle = 500ml
bottled
(100%,
nectar etc.)

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study
(www.toybox-study.eu) and add the relevant references:

1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved
intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev 2014 Aug;15 Suppl S3:5. doi:
10.1111/0br.12175.

2. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact
and outcome evaluation indices obtained during a kindergarten-based, family involved intervention to prevent
obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:53-60. doi: 10.1111/0br.12183.

3. Gonzalez-Gil EM, Mouratidou T, Cardon G et al. Reliability of primary caregivers reports on lifestyle behaviours of
European preschool children. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:61-66. doi: 10.1111/0br.12184.
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Beverage Portion Size Never | 1 portion 2-4 5-6 1-2 34 S or more
or less portions portions | portions | portions | portions
per week | per week | per week | perday | per day per day
B4. Light 1 cup=250ml O, O, O, Q, 5 [ 2 7
beverages 1 can = 330ml
(light soda | 1 small plastic
drinks, light | bottle = 500ml
Cola, ...) 1 glass lemonade
=250ml
BS5. Sugared 1 cup =250 ml O, O, O, Q. O [ 8 O,
beverages 1 can=330ml
(soda drinks | 1 small plastic
like Cola, | bottle = 500ml
limonade, 1 glass lemonade
Ice Tea, ...) =250ml
> QUESTIONS ABOUT YOUR CHILD
Please read the following statements and tick the boxes most appropriate to your situation:
Strongly | Disagree | Neither agree | Agree | Strongly
disagree nor disagree agree
B6. My child is allowed to drink soft drinks or pre- O, o, A Q, s
packed juices whenever he/she asks for
B7. Imake water always available for my child O, a, [ 8 a, O
B8. It is bad for my child to drink soft drinks everyday O, O, O, Q. s
B9. It is bad for my child to drink pre-packed juices o, . s (. s
everyday
B10. Iencourage my child to drink water O, a, d; a, O
B11. If I would like to drink soft drinks or pre-packed O, a, Q; Q. s
juices, I would try to restrain myself because of the
presence of my child
B12. Iam pleased with my child’s water consumption O, o, a, Q, O
B13. My child prefers to drink soft drinks or pre-packed a, o, s . s
juices instead of water
B14. During meals, water is always available on the table O, O, O, a, s
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The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study

(www.toybox-study.eu) and add the relevant references:

1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved
intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev 2014 Aug;15 Suppl S3:5. doi:

10.1111/0br.12175.

2. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact
and outcome evaluation indices obtained during a kindergarten-based, family involved intervention to prevent
obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:53-60. doi: 10.1111/0br.12183.

3. Gonzalez-Gil EM, Mouratidou T, Cardon G et al. Reliability of primary caregivers reports on lifestyle behaviours of
European preschool children. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:61-66. doi: 10.1111/0br.12184.
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Strongly | Disagree | Neither agree | Agree | Strongly
disagree nor disagree agree
B15. I find it difficult to give my child water if he/she O, o, a; a, s
wants soft drinks or pre-packed juices
B16. My child does not enjoy drinking water o, [} s [ s
B17. 1 make soft drinks or pre-packed juices always Q, . s [ Qs
available for my child
B18. My child’s water consumption is within the a, o, s Q. s
appropriate recommendations
B19. My child can drink soft drinks or pre-packed juices O, a, a; a, O
as much as he/she likes
B20. I give soft drinks or pre-packed juices to my child as O O, Qs a, Os
areward or to comfort him/her
B21. During meals, soft drinks or pre-packed juices are o, . s . s
always available on the table
B22. My child drinks soft drinks or pre-packed juices Q, a, s Q. Qs
only on certain occasions e.g., birthdays
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B23. How often do you think your child should drink soft drinks and pre-packed juices? ‘please note

that portions per week is the same as times per week’

O, Never

O, On certain occasions e.g., birthdays
;1 glass or less per week

1,24 glasses per week

5 5-6 glasses per week

¢ 1-2 glasses per day

O, 3-4 glasses per day

s 5 or more glasses per day

QoI don’t know

B24. How many glasses of water do you think your child should drink daily?

U, None or scarce

O, 1 glass per day

;2 glasses per day

1, 3 glasses per day

54 glasses per day

¢ 5 glasses per day

O, 6 glasses per day

s 7glasses per day

s 8 or more glasses per day
QI don’t know

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study

(www.toybox-study.eu) and add the relevant references:

1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved
intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev 2014 Aug;15 Suppl S3:5. doi:

10.1111/0br.12175.

2. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact
and outcome evaluation indices obtained during a kindergarten-based, family involved intervention to prevent
obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:53-60. doi: 10.1111/0br.12183.

3. Gonzalez-Gil EM, Mouratidou T, Cardon G et al. Reliability of primary caregivers reports on lifestyle behaviours of
European preschool children. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:61-66. doi: 10.1111/0br.12184.
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wrong answers.

C.

Snacking behaviour
The following part of the questionnaire aims to assess the snacking behaviour of you and of
your child. Please answer all questions. It is important to remember that there are no right or

Examples of snacks include:

of crisps, bar of chocolate etc

When we say SNACKING, we mean all food items consumed as snacks in between the main
meals of the day i.e. between breakfast and lunch (morning snack), between lunch and dinner
(afternoon snack) and before going to bed (evening snack).

- pieces of fruits or vegetables, biscuits, yogurt (plain and flavored), cereal bar, bread, packet

> QUESTIONS ABOUT YOU i

How often do vou usually have something to eat as snack between the meals during weekdays?

On weekdays Never Onlday | On2days | On3days | On4days | On 5 days
C1. Breakfast d, d, s d, s Us
C2. Morning Snack
(between Breakfast and a, a, O, a., s s
Lunch)
C3. Afternoon Snack
(between Lunch and a, d, s d, s s
Dinner)
C4. An evening snack
(after dimlir) — = Qs Q. Qs Qs

How often do you usually have something to eat as snack between the meals during weekends?

On weekends Never On1day | On?2 days
C5. Breakfast Q, . s
C6. Morning Snack
(between Breakfast and Lunch) O, Q; Q
C7. gﬁem?on Snack (between Lunch and Q, Q, Q,
inner)
C8. An evening snack (after dinner) , d, s

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study
(www.toybox-study.eu) and add the relevant references:
1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved

intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev 2014 Aug;15 Suppl S3:5. doi:

10.1111/0br.12175.

2. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact
and outcome evaluation indices obtained during a kindergarten-based, family involved intervention to prevent
obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:53-60. doi: 10.1111/0br.12183.

3. Gonzalez-Gil EM, Mouratidou T, Cardon G et al. Reliability of primary caregivers reports on lifestyle behaviours of
European preschool children. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:61-66. doi: 10.1111/0br.12184.
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How often do you consume the following items as a snack (in between your main meals)?
Never 1 or less 2-4 times 5-6 times 1-2 times 3-4 times | S or more
times per | per week per week per day per day times per
week day

C9. Nuts/peanuts O, d, s (A ds s ,
C10. Cakes/muffins Dl Dz D3 D4 Ds Ds D’]
C11. Wholemeal D] Dz D3 D4 Ds D5 D7

Bread
C12. Biscuits/cookies o, a, O, O, O O a,
C13. Crisps and other O, d, s Q. s s ,

similar salty

snacks
C14. Crackers, o, a, s Q. s s O

breadsticks
C15. Chocolate O, a, O O, O [ S a,
C16. Sweets/candies o, [ S s Q. s s ;
C17. Cheese Dl Dz D; D4 Ds DG D7
C18. Cheese pies/ D] Dg D3 D4 Ds Dg D7

meat pies
C19. Yogurt/Fresh D1 Dg D3 D4 D5 Ds D7

cheeses
C20. Pizza o, O, [ a, s O (B
C21. Fresh Fruits D1 Dg D3 D4 Ds Dc D7
C22. Vegetables O, a, s a, s s a,
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The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study
(www.toybox-study.eu) and add the relevant references:
1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved
intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev 2014 Aug;15 Suppl S3:5. doi:
10.1111/0br.12175.
2. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact
and outcome evaluation indices obtained during a kindergarten-based, family involved intervention to prevent
obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:53-60. doi: 10.1111/0br.12183.
3. Gonzalez-Gil EM, Mouratidou T, Cardon G et al. Reliability of primary caregivers reports on lifestyle behaviours of
European preschool children. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:61-66. doi: 10.1111/0br.12184.
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> QUESTIONS ABOUT YOUR CHILD &i

Please read the following statements and tick the boxes most appropriate to your situation for
morning, afternoon and evening snacks

Strongly | Disagree | Neither agree | Agree | Strongly

disagree nor disagree agree

C23. My child likes to eat fruits or O, a, a, a, Qs
vegetables as a snack

C24. My child likes to eat dairy as a O, a, s (m A s
snack

C25. My child likes to eat cereals/bread O, a, O, Q. s
as a snack

C26. 1 often give fruits or vegetables as O, a, a; Q. Qs
snacks to my child

C27. 1 often give dairy as snacks to my a, a, Qs (A s
child

C28. 1 often give cereals/bread as snacks O, a, a; Q. s
to my child

C29. 1 make fruit or vegetables snacks O, a, [ a, s
regularly available for my child

C30. I make dairy snacks regularly a, a, Qs Q. s
available for my child

C31. I make cereals/bread snacks a, a, Qs Q. s
regularly available for my child

C32. My child chooses sweet or salty a, a, s (= A s

snacks, when fruit or vegetables
snacks are available

C33. My child chooses sweet or salty O, a, a, a, s
snacks when other children eat fruit
or vegetables snacks

C34. 1 think eating sweet or salty snacks a, a, (= Q. s
is not bad for my child

C35. I make sweet or salty snacks a, a, s . s
regularly available for my child

C36. My child is not allowed to snack a, a, a, a, s
while watching TV

C37. My child is allowed to eat fruits or O, a, s Q. s
vegetables as snacks without
asking

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study
(www.toybox-study.eu) and add the relevant references:

1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved
intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev 2014 Aug;15 Suppl S3:5. doi:
10.1111/0br.12175.

2. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact
and outcome evaluation indices obtained during a kindergarten-based, family involved intervention to prevent
obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:53-60. doi: 10.1111/0br.12183.

3. Gonzalez-Gil EM, Mouratidou T, Cardon G et al. Reliability of primary caregivers reports on lifestyle behaviours of
European preschool children. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:61-66. doi: 10.1111/0br.12184.
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Strongly | Disagree | Neither agree | Agree | Strongly
disagree nor disagree agree
C38. My child is allowed to eat dairy or O O, O; O, s
cereals/bread as snacks without
asking
C39. My child is allowed to eat sweet or O, O, a; Q. Qs
salty snacks only at certain
occasions i.e., birthdays
C40. 1 give sweet or salty snacks to my a, a, s (m A s
child as a reward or to comfort
him/her
C41. If I prohibit my child to eat a sweet O, a, O, a, s
or salty snack, I find it difficult to
stick to my rules if he/she starts
nagging
C42. 1 find it difficult to restrain myself a, a, Qs Q. s
from eating sweet or salty snacks
because of the presence of my child
C43. 1 am pleased with my child’s a, a, s (m A s
snacking behaviour

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study
(www.toybox-study.eu) and add the relevant references:
1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved
intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev 2014 Aug;15 Suppl S3:5. doi:
10.1111/0br.12175.
2. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact
and outcome evaluation indices obtained during a kindergarten-based, family involved intervention to prevent
obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:53-60. doi: 10.1111/0br.12183.
3. Gonzalez-Gil EM, Mouratidou T, Cardon G et al. Reliability of primary caregivers reports on lifestyle behaviours of
European preschool children. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:61-66. doi: 10.1111/0br.12184.
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When we say:

- Fruits or Vegetables: we mean pieces of fruits or vegetables (do not include juices)

- Bread or Cereals: we mean any kind of bread or breakfast cereals or cereal products

- Dairy products: we mean any kind of milk (plain and flavored), yogurt (plain and flavored) or cheese.

- Sweet or salty snacks: we mean any kind of chocolate, biscuits, candy, crisps, croissants, pizza or ice cream
etc

‘What do you think is an acceptable consumption of the following food items for 4-6 year old children?

Never On certain 1 or less 24 5-6 1-2 34 5or
occasions times times times times times more
i.e. birthdays per per per per day | per day times
week week week per day
C44. Sweets/candies/ a, 4, s . s s a, s
chocolate
C45. Biscuits/cookies/ O, O, O O, O O Q. g
cakes/muffins
C46. Crisps and other Dl Dg D3 D4 Ds DG D7 Ds
similar salty
snacks
C47. Fruit and D1 Dg D; D4 D5 D5 D7 Ds
vegetables
C48. Pizza. cheese Dl Dg Dg D4 Ds DG D7 Dg
pies/ meat pies
C49. Milk (plam) D1 Dz D3 D4 Ds DG D7 Ds
C50. Yogurt (plam) D] Dz Dg D4 Ds Ds D'] Ds
C51. Milk (ﬂavored) D] Dg D3 D4 Ds DG D7 Ds
C52. Yogurt (flavored) O, g, O O, O [ a, [
C53. Cheese Dl Dz D3 D4 Dj DG D7 Ds

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study
(www.toybox-study.eu) and add the relevant references:

1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved
intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev 2014 Aug;15 Suppl S3:5. doi:
10.1111/0br.12175.

2. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact
and outcome evaluation indices obtained during a kindergarten-based, family involved intervention to prevent
obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:53-60. doi: 10.1111/0br.12183.

3. Gonzalez-Gil EM, Mouratidou T, Cardon G et al. Reliability of primary caregivers reports on lifestyle behaviours of
European preschool children. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:61-66. doi: 10.1111/0br.12184.
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D. Physical Activity
The following part of the questionnaire is to assess the physical activity behaviour of you and of
your child. Please answer all questions. It is important to remember that there are no right or
wrong answers. Fill in what applies to you or your situation.

In the following questions, when we say PHYSICAL ACTIVITY we mean:
Activities that you do including practicing a sport or exercising

> QUESTIONS ABOUT YOU ﬁ

Think about the time you spent walking in the last 7 days. This includes walking at work and at home,
walking to travel from place to place, and any other walking that you might do solely for recreation,

sport, exercise, or leisure.

D1. During the last 7 days, on how
many days did you walk for at least 10
minutes at a time?

Yesd, | | days per week

No walkingd,
question D3

=>=> continue with

D2. How much time did you usually spend
walking on one of those days?

|| |hours per day
and

|| | minutes per day

Think about all the moderate activities that you did in the last 7 days. Moderate activities refer to
activities that take moderate physical effort and make you breathe somewhat harder than normal.
Think only about those physical activities that you did for at least 10 minutes at a time.

D3. During the last 7 days, on how
many days did you do moderate physical
activities like carrying light loads, bicycling
at a regular pace, or doubles tennis?

Yesd; | | days per week

No moderate physical activities d, =>»=»
continue with question D5

D4.  How much time did you usually spend
doing moderate physical activities on one of those
days?

|| |hours per day
and

|| | minutes per day

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study

(www.toybox-study.eu) and add the relevant references:

1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved
intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev 2014 Aug;15 Suppl S3:5. doi:

10.1111/0br.12175.

2. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact
and outcome evaluation indices obtained during a kindergarten-based, family involved intervention to prevent
obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:53-60. doi: 10.1111/0br.12183.

3. Gonzalez-Gil EM, Mouratidou T, Cardon G et al. Reliability of primary caregivers reports on lifestyle behaviours of
European preschool children. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:61-66. doi: 10.1111/0br.12184.
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Think about all the vigorous activities that you did in the last 7 days. Vigorous physical activities refer
to activities that take hard physical effort and make you breathe much harder than normal. Think
only about those physical activities that you did for at least 10 minutes at a time.

D5. During the last 7 days, on how D6. How much time did you usually spend
many days did you do vigorous physical doing vigorous physical activities on one of those
activities  like heavy lifting, digging, days?

aerobics, or fast bicycling?

Yesd,; | | days per week L. 1 . [Hoursperday

No vigorous physical activities d, =>»=» and

continue with question D7 || |minutes per day

Think about the time you spent sitting on weekdays during the last 7 days. Include time spent at
work, at home, while doing course work and during leisure time. This may include time spent sitting
at a desk, visiting friends, reading, or sitting or lying down to watch television.

D7. During the last 7 days, how much time did you spend sitting on a week day?

|| |hoursperdayand | | |minutes per day

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study
(www.toybox-study.eu) and add the relevant references:

1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved
intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev 2014 Aug;15 Suppl S3:5. doi:
10.1111/0br.12175.

2. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact
and outcome evaluation indices obtained during a kindergarten-based, family involved intervention to prevent
obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:53-60. doi: 10.1111/0br.12183.

3. Gonzalez-Gil EM, Mouratidou T, Cardon G et al. Reliability of primary caregivers reports on lifestyle behaviours of
European preschool children. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:61-66. doi: 10.1111/0br.12184.
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In the following questions, when we say PHYSICAL ACTIVITY including practicing a
sport or exercising we mean:

Activities that YOUR CHILD does before and after school and that make him/her breathe
harder or sweat

Examples of physical activities are: walking, cycling, playing in the playground, team sports
like football and organized activities such as swimming or dance lessons

> QUESTIONS ABOUT YOUR CHILD jr ,, R

D8. Is your child member in a sports club?
U, Yes
U.No =>=>=> Please continue with question D11

D9. How much time does your child spend doing sport in a sports club per week?

| | |hours | | |minutes

D10. What kind of sport does your child do in a sports club?
Please tick all appropriate.
W, <country-specific categories>
Q. <country-specific categories>
a; <country-specific categories>
Q. <country-specific categories>
Us Other, please specify:

D11. How does your child usually get to/from preschool and how long does it take him/her?

D12. Travel D12a.Time D13. Travel D13a.Time
forth (minutes) home (minutes)

Walking o, Q,
Cycling (himself/herself) a, Q,
By guardians bicycle ;s a,
By school bus and/or public a, a,
transport

By car/motorbike s s
Other, please specify: s s

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study
(www.toybox-study.eu) and add the relevant references:

1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved
intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev 2014 Aug;15 Suppl S3:5. doi:
10.1111/0br.12175.

2. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact
and outcome evaluation indices obtained during a kindergarten-based, family involved intervention to prevent
obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:53-60. doi: 10.1111/0br.12183.
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Think about where your child spent his/her time YESTERDAY.
Note: If yesterday was a Saturday or Sunday, then this question refers to the last WEEK
DAY (i.e. Friday)

D14. What was the weather like YESTERDAY? (please tick one response)
U, Fine to play outdoors

U, Too wet to play outdoors

5 Too hot or humid to play outdoors

U, Too cold to play outdoors

D15. How much time did your child spend outdoors in active play (skipping, cycling) YESTERDAY?
(record “0” if your child did not spend time playing outside)

| | |hours [ | |minutes

Think about where your child spent his/her time on the last WEEKEND DAY
(Saturday or Sunday)

D16. What was the weather like on that WEEKEND-DAY? (please tick one response)
U, Fine to play outdoors

O, Too wet to play outdoors

5 Too hot or humid to play outdoors

Q. Too cold to play outdoors

D17. How much time did your child spend outdoors in active play IN THE LAST WEEKEND DAY?
(record “0” if your child did not spend time playing outside)

|| |hours | | |minutes

D18. How far is your child’s preschool located from your home?
U, Up to 500 metres

O, From 500 metres to <1 kilometre

;s From 1 kilometre to <2 kilometres

U, From 2 kilometres to <3 kilometres

U5 From 3 kilometres to <4 kilometres

s 4 kilometres or more

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study
(www.toybox-study.eu) and add the relevant references:

1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved
intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev 2014 Aug;15 Suppl S3:5. doi:
10.1111/0br.12175.

2. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact
and outcome evaluation indices obtained during a kindergarten-based, family involved intervention to prevent
obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:53-60. doi: 10.1111/0br.12183.

3. Gonzalez-Gil EM, Mouratidou T, Cardon G et al. Reliability of primary caregivers reports on lifestyle behaviours of
European preschool children. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:61-66. doi: 10.1111/0br.12184.
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D19. I think that the recommendations on PHYSICAL ACTIVITY for 4-6 year old children are
0, To be physically active one day a week

0, To be physically active 2-3 days a week

Qs To be physically active every day for 30 minutes to 1 hour

Q. To be physically active every day for 1-2 hours

Qs To be physically active every day for 3-4 hours

Q4 To be physically active every day for 5-6 hours

Q5 To be physically active every day for 7-8 hours

Qs To be physically active every day for more than 8 hours

Qy I don’t know

Please read the following statements and tick the boxes most appropriate to your situation:

Strongly | Disagree | Neither agree Agree Strongly

disagree nor disagree agree

D20. My child likes to be physically o, O, s O, s
active

D21. My child enjoys taking part in a, a, a; a, s
sports

D22. My child prefers doing passive 0, a, ;s Q. s
activities (like playing with cars,
dolls, drawing,..) rather than
physical activities

D23. If my child has the choice, he/she O, a, O, O, s
rather chooses to go somewhere in a
passive (e.g. by car) rather than an
active (walking, cycling) way

D24. Being physically active is good for o, a, a, Q. s
my child

D25. I plan physical activity for my child 0, o, ;s Q. s
on a regular basis

D26. I find it difficult to organize our a, a, O, O, s
family so that we have enough time
for active transport.

D27. Toys or equipment/material (ball, a, Q. a; Q. s

rope, bike, swing, ...) are available
for my child to play actively outside
or inside

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study
(www.toybox-study.eu) and add the relevant references:

)8

Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved
intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev 2014 Aug;15 Suppl S3:5. doi:
10.1111/0br.12175.

. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact

and outcome evaluation indices obtained during a kindergarten-based, family involved intervention to prevent
obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:53-60. doi: 10.1111/0br.12183.

. Gonzalez-Gil EM, Mouratidou T, Cardon G et al. Reliability of primary caregivers reports on lifestyle behaviours of

European preschool children. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:61-66. doi: 10.1111/0br.12184.
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Strongly | Disagree | Neither agree Agree Strongly
disagree nor disagree agree

D28. I find it difficult to let my child be O, 4, s O, s
physically active if I want my child
to be quiet so that I can do my
household or work

D29. I find it difficult to let my child be a, a, O, O, s
physically active if the weather
conditions are bad or it is very
cold/hot outside.

D30. I find it difficult to let my child be O, a, s (A s
physically active outside as I always
have to be there to supervise
him/her

D31. I encourage my child to be O, a, O, O, s
physically active

D32. 1 like doing physical activities o, a, a, Q. s
together with my child

D33. I reward my child or comfort a, a, (A (A s
himvher by being physically active
together with him/her

D34. 1 find it difficult to insist that my d, a, s (A s
child is physically active if he/she
does not want to and starts nagging

D35. 1 try to be physically active together o, a, a, Q. s
with my child regularly

D36. My child is allowed to run around a, a, s (A s
and be physically active inside our
house

D37. 1 am pleased with my child’s d, 4, s (A s
physical activity level

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study
(www.toybox-study.eu) and add the relevant references:
Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved
intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev 2014 Aug;15 Suppl S3:5. doi:

)8

10.1111/0br.12175.

. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact

and outcome evaluation indices obtained during a kindergarten-based, family involved intervention to prevent
obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:53-60. doi: 10.1111/0br.12183.

. Gonzalez-Gil EM, Mouratidou T, Cardon G et al. Reliability of primary caregivers reports on lifestyle behaviours of

European preschool children. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:61-66. doi: 10.1111/0br.12184.
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The following part of the questionnaire aims to assess the sedentary behaviour of you and of
your child. Please answer all questions. It is important to remember that there are no right
or wrong answers. Fill in what applies to vou or vour situation.

E. Sedentary activities

When we say SEDENTARY activities, we mean all sitting and lying activities, such as
watching television and/or DVD, using the computer, drawing and looking into books.

X7
> QUESTIONS ABOUT YOU i

About how many hours a day do YOU usually watch television (including DVDs and videos) in your
free time? (Please mark one box for weekdays and one box for weekend days)

E1. Weekdays
(average all weekdays)

E2. Weekend days
(average per weekend days)

O, Never

O, Never

O, Less than 30 minutes/day

U, Less than 30 minutes/day

5 30 minutes to <1 hr/day

U5 30 minutes to <1 hr/day

U, 1- 2 hrs/ day

U, 1- 2 hrs/ day

U, 3-4 hrs/ day

;34 hrs/ day

¢ 5-6 hrs/ day

U6 5-6 hrs/ day

O, 7-8 hrs/ day

O, 7-8 hrs/ day

;8 hrs/ day s 8 hrs/ day
Uy More than 8 hrs/ day U, More than 8 hrs/ day
O,,Idon’t know Q01 don’t know

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study

(www.toybox-study.eu) and add the relevant references:

1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved

intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev 2014 Aug;15 Suppl S3:5. doi:
10.1111/0br.12175.

2. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact

and outcome evaluation indices obtained during a kindergarten-based, family involved intervention to prevent
obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:53-60. doi: 10.1111/0br.12183.

3. Gonzalez-Gil EM, Mouratidou T, Cardon G et al. Reliability of primary caregivers reports on lifestyle behaviours of

European preschool children. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:61-66. doi: 10.1111/0br.12184.
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About how many hours a day do YOU usually use your computer for activities like chatting online,

internet, emailing, playing games and/or do you play game consoles (e.g. Playstation, Xbox,

GameCube) during leisure time? Please do not count hours of computer use for work-related issues
even when it is done at home

E3. Weekdays E4. Weekend days

(average all weekdays)

(average per weekend days)

O, Never

U, Never

O, Less than 30 minutes/day

U, Less than 30 minutes/day

5 30 minutes to <1 hr/day

5 30 minutes to <1 hr/day

O, 1- 2 hrs/ day
J;3-4 hrs/ day
U6 5-6 hrs/ day
3, 7-8 hrs/ day

Q. 1- 2 hrs/ day
Qs 3-4 hrs/ day
U6 5-6 hrs/ day
Q- 7-8 hrs/ day

;8 hrs/ day ;8 hrs/ day
Uy More than 8 hrs/ day Oy More than 8 hrs/ day
O,,Idon’t know U,,1 don’t know

ES. How often do you or your spouse/partner watch television, DVD/video together with your child?
U, Never

O, Less than once a week

O3 Once a week

,2-4 days a week

5 5-6 days a week

W Every day, once a day

1, Every day, more than once a day

E6. Is there internet connection available in your household?
0, Yes
Dg No

Are the following devices available in your child’s room?

Yes No

E7. TV O, a,

E8. DVD player , d,

E9. Game consoles a, O,
i.e., Play Station

E10. Computer d, o,

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study
(www.toybox-study.eu) and add the relevant references:

1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved
intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev 2014 Aug;15 Suppl S3:5. doi:
10.1111/0br.12175.

2. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact
and outcome evaluation indices obtained during a kindergarten-based, family involved intervention to prevent
obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:53-60. doi: 10.1111/0br.12183.

3. Gonzalez-Gil EM, Mouratidou T, Cardon G et al. Reliability of primary caregivers reports on lifestyle behaviours of
European preschool children. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:61-66. doi: 10.1111/0br.12184.



> QUESTIONS ABOUT YOUR CHILD

In the following questions, when we say SEDENTARY BEHAVIOUR we mean:
All sitting and lying activities, such as television viewing, playing games on a computer, game
consoles and quiet play (drawing, construction, dolls), looking into books

By screen viewing activities, we refer to the usual time spend in a range of activities
including TV/DVD/Video, electronic games and recreational computer use per day.

About how many hours a day does your child usually watch television (including DVDs and videos) in
his/her free time? (Please mark one box for weekdays and one box for weekend days)

E11. Weekdays
(average all weekdays)

E12. Weekend days
(average per weekend days)

O, Never

O, Never

O, Less than 30 minutes/day

U, Less than 30 minutes/day

5 30 minutes to <1 hr/day

;5 30 minutes to <1 hr/day

0, 1- 2 hrs/ day

Q. 1- 2 hrs/ day

U5 3-4 hrs/ day

U534 hrs/ day

U6 5-6 hrs/ day

U6 5-6 hrs/ day

O, 7-8 hrs/ day

Q,7-8 hrs/ day

s 8 hrs/ day U 8 hrs/ day
o More than 8 hrs/ day Uy More than 8 hrs/ day
01 don’t know oI don’t know

About how many hours a day does your child use the computer for activities like playing games on a
computer, game consoles (e.g.Playstation, Xbox, GameCube) during leisure ti

me?

E13. Weekdays
(average all weekdays)

E14. Weekend days
(average per weekend days)

O, Never

U, Never

U, Less than 30 minutes/day

U, Less than 30 minutes/day

;30 minutes to <1 hr/day

U5 30 minutes to <1 hr/day

Q. 1- 2 hrs/ day

Q. 1- 2 hrs/ day

5 3-4 hrs/ day

;34 hrs/ day

U6 5-6 hrs/ day

Q6 5-6 hrs/ day

O, 7-8 hrs/ day

-, 7-8 hrs/ day

Qs 8 hrs/ day Qs 8 hrs/ day
s More than 8 hrs/ day U, More than 8 hrs/ day
U,,1don’t know O,,1 don’t know

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study
(www.toybox-study.eu) and add the relevant references:

1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved
intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev 2014 Aug;15 Suppl S3:5. doi:
10.1111/0br.12175.

2. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact
and outcome evaluation indices obtained during a kindergarten-based, family involved intervention to prevent
obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:53-60. doi: 10.1111/0br.12183.

3. Gonzalez-Gil EM, Mouratidou T, Cardon G et al. Reliability of primary caregivers reports on lifestyle behaviours of
European preschool children. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:61-66. doi: 10.1111/0br.12184.
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About how many hours a day does your child have quiet play (looking into books, playing with blocks,
laying with dolls, drawing, construction) during leisure time?

E15. Weekdays

E16. Weekend days

(average all weekdays) (average per weekend days)
O, Never O, Never
O, Less than 30 minutes/day O, Less than 30 minutes/day
;30 minutes to <1 hr/day ;5 30 minutes to <1 hr/day
Q. 1- 2 hrs/ day Q. 1- 2 hrs/ day
5 3-4 hrs/ day U534 hrs/ day

s 5-6 hrs/ day

U4 5-6 hrs/ day

O, 7-8 hrs/ day

Q,7-8 hrs/ day

U 8 hrs/ day U 8 hrs/ day
Uy More than 8 hrs/ day Uy More than 8 hrs/ day
oI don’t know Q01 don’t know
Please read the following statements and tick the boxes most appropriate to your situation:
Strongly | Disagree | Neither agree | Agree | Strongly
disagree nor disagree agree
E17. 1 think screen viewing activities are 4, Q, s Q. s
beneficial and educational for my child
E18. My child likes to watch TV/DVD/ Video a, a, s . s
E19. My child prefers to watch TV for a long a, Q, a, a, s
time instead of doing other activities
E20. I find it difficult to limit my child’s a, a, s . s
screen viewing activities if he/she does
not want to and starts nagging
E21. 1 like watching TV/DVD/Video a, Q. a; . s
together with my child
E22. Imake sure that there are other activities a, a, s . s
available for my child to do instead of
screen viewing
E23. My child does not like to do activities O, O, s . s
while standing up
E24. My child’s TV viewing levels are within a, a, [ . s
the appropriate recommendations
E25. 1 think it is necessary to limit the screen O, a, O, O, s
viewing activities for my child

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study
(www.toybox-study.eu) and add the relevant references:
1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved

intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev 2014 Aug;15 Suppl S3:5. doi:

10.1111/0br.12175.

. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact

and outcome evaluation indices obtained during a kindergarten-based, family involved intervention to prevent
obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:53-60. doi: 10.1111/0br.12183.

. Gonzalez-Gil EM, Mouratidou T, Cardon G et al. Reliability of primary caregivers reports on lifestyle behaviours of

European preschool children. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:61-66. doi: 10.1111/0br.12184.
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Strongly | Disagree | Neither agree | Agree | Strongly
disagree nor disagree agree
E26. I encourage my child to do something O, O, s . s
else instead of watching TV/DVD/Video
E27. Itis a habit to organise my family so that a, a, [ . s
we can see programs we like at TV
E28. I try to restrain myself from watching O, O, O, O, s
TV/DVD/Video while my child is
present
E29. My child is allowed to watch TV for as a, Q, s . s
long as he/she wants
E30. I punish my child by forbidding him/her o, O, a, Q. s
to watch TV
E31. Ido not think it is necessary to limit TV a, [ s . s
viewing for my child if he/she look at
the appropriate children programs
E32. 1 am pleased with my child’s screen O, a, ;s . s
viewing activities
E33. I think that the recommendation for TV VIEWING for 4-6 year old children is:
0; Not to watch television at all
0, To watch television not more than a few times per week
03 To watch television for maximum 1 hour per day
Q4 To watch television for 1 to 2 hour per day
Qs To watch television for 3 to 4 hours per day
Q6 To watch television for 5 to 6 hours per day
Q5 To watch television for 7 to 8 hours per day
Qs To watch television for more than 8 hours per day
Q,To watch television as often as he/she likes
Q01 don’t know
How often does your child watch television during the following meals?
Never Rarely Sometimes Often Always
E34. Breakfast Q, Q, m Q. e
E35. Morning snack Q, a, m Q. Qs
E36. Lunch Q, o, Q, Q. Qs
E37. Aftemoon snack Q, Q, Q; Q. Qs
E38. Dinner Q, o, o, Q. Qs
E39. Evening snack Q, Q, Q, Q, s

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study
(www.toybox-study.eu) and add the relevant references:
1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved
intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev 2014 Aug;15 Suppl S3:5. doi:

10.1111/0br.12175.

. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact

and outcome evaluation indices obtained during a kindergarten-based, family involved intervention to prevent
obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:53-60. doi: 10.1111/0br.12183.

. Gonzalez-Gil EM, Mouratidou T, Cardon G et al. Reliability of primary caregivers reports on lifestyle behaviours of

European preschool children. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:61-66. doi: 10.1111/0br.12184.
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F. General questions about your child
Please answer the following questions only for your child who brought the
questionnaire from school

F1. Pre-gestational maternal weight Please specify L [ke)
(2-3 months prior to conception)
F2. How much weight (kg) did the Please specify L [(ke)
mother gain during pregnancy?
a 1N0

: - 5
F3. Was the gestation multiparous? O, Yes, carrying | | children

F4. Weeks of gestation (max 40 weeks)

F5.1. If yes, give
number
of cigarettes | |
per day

|

F5.2. If yes, give
number

of cigarettes
|| |perday

Please specify | | weeks

Smoking during gestation F5. 1 trimester F6. 2 trimester | F7. 3™ trimester
a 1No a 1No a 1No
O,Yes O,Yes Q,Yes

F5.3. If yes, give
number

of cigarettes
|| |perday

Please record the weight and length of your child at birth and performed on the 6™, 7™, 11" and 12"

month of your child’s life (please have a look at the recorded infant’s growth chart/medical record)

Weight (kg) Length (cm)
F8. Atbirth LI Icke) || [(cm)
F9. Month 6 | LIl Ickg) | | [(cm)
F10. Month 7 L L ke L1 ] (cm)
F11. Month 11 L ke | [ | [(cm)
F12. Month 12 | L Idkg) || [(cm)

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study
(www.toybox-study.eu) and add the relevant references:
1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved

intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev 2014 Aug;15 Suppl S3:5. doi:
10.1111/0br.12175.

. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact
and outcome evaluation indices obtained during a kindergarten-based, family involved intervention to prevent
obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:53-60. doi: 10.1111/0br.12183.

. Gonzalez-Gil EM, Mouratidou T, Cardon G et al. Reliability of primary caregivers reports on lifestyle behaviours of
European preschool children. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:61-66. doi: 10.1111/0br.12184.
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Please tick \ all the months during which the child systematically received breastfeeding:

1 st znd 3rd 4th ;th 6th 7th sth 9th 1 Oth 1 lth 1 zth >12th
F13. Breastfeeding | Q; | Q, | Oy | Qs [ Qs [ Qs [ Q; | Qs | Qo | Qyp | Oy | Qi | Qs
At which month did you introduce in your child’s routine diet the following
( Please tick y only the month of introduction):
1 2m [ 3| 4™ | 5™ 6™ | 7™ | 8™ | 9™ | 10™ | 11™ | 12" | >12th

F14. Formula milk Q, | O [ Qs | Oy | Qs | Qg | Q| Qg | Qo [y | Qyy | Q| Wy
F15. Tea, chamomile | Q; | Q, | Qs | Qs | Qs | Qs | Q7 | Qs | Qo | Qyp | Oy | Qp | Qi

(e.g. for baby

colic)
F16. qullld food D1 Dg D3 D4 D5 DG D7 Ds Dg DIO Du D12 D13

(e.g. diluted

fruit juice)
F17. Solid and semi- Dl Dg D3 D4 D5 D5 D7 Ds Dg Dl() Dll Dlg D13

solid food (e.g.

farin lactee,

vanilla cream,

biscuit cream,

fruit cream,

vegetable soup)

THANK YOU VERY MUCH FOR FILLING IN THE QUESTIONNAIRE!

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study
(www.toybox-study.eu) and add the relevant references:
1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved
intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev 2014 Aug;15 Suppl S3:5. doi:
10.1111/0br.12175.
2. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact
and outcome evaluation indices obtained during a kindergarten-based, family involved intervention to prevent
obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:53-60. doi: 10.1111/0br.12183.
3. Gonzalez-Gil EM, Mouratidou T, Cardon G et al. Reliability of primary caregivers reports on lifestyle behaviours of
European preschool children. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:61-66. doi: 10.1111/0br.12184.
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We would like you to describe the child’s usual food habits over the last 12 months. Therefore it is important that this questionnaire is completed by the
person who spends most of the time with the child (beyond the school time). This should include all main meals, snacks, and drinks consumed during this
period. You should also include any foods and drinks your child consumed outside home, including at the nursery, at out of school clubs, at restaurants or
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Food Frequency Questionnaire for Young Children

cafes or with other family members.

1. Meal patterns

Please, mark with a v* the most appropriate choice which describes how often the child consumes the following meals:
Note: A drink alone (e.g. a cup of milk, a piece of fruit or one chocolate) cannot be considered as a meal.

Country | School
code number

Class Code
number | number

How often
does the child
consume

(almost)
never

1-3 times
a month

1 day a
week

2-4 days a
week

5-6 days a
week

Every day

Breakfast

Lunch

Dinner

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study (WWw.toybox-study.eu) and add the relevant references:
1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved intervention to prevent obesity in early childhood. The

ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:5-13. doi: 10.1111/0br.12175.

2. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact and outcome evaluation indices obtained during a
kindergarten-based, family involved intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:53-60. doi:

10.1111/0br.12183
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2. How to complete the questionnaire
Please take a few minutes to read the instructions carefully. The following table provides an example:

1. The first column presents the food groups most commonly consumed by children. Specific examples of food groups and in some cases food brands are

provided.

The second column provides the options of the monthly/weekly frequency with which the child is consuming the respective food group. You need to

fill in this column by marking the circle next to the most appropriate answer.

3. You need to fill in the third column by marking the circle next to the answer that better describes the average (usual) consumption of your child for
each food group per day of consumption.

4. To estimate the amounts of foods please refer to the fourth column which provides a number of directive weights and measures. Options provided are in
grams for solid and mls for liquid food. The food photographs appendix present you with characteristic food portion sizes (e.g. a typical orange or
slice of cheese) or most usually used containers (e.g. various sizes of glasses). You can refer to these photos in order to be assisted in
estimating/calculating your child’s consumption.

5. For certain food groups you need to fill in column five which includes options on most frequently used types of the specified food item.

N

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study (Www.toybox-study.eu) and add the relevant references:
1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved intervention to prevent obesity in early childhood. The
ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:5-13. doi: 10.1111/0br.12175.
2. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact and outcome evaluation indices obtained during a
kindergarten-based, family involved intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug:;15 Suppl S3:53-60. doi:
10.1111/0br.12183
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Example
If the child consumes one bowl of cereals without added sugar every day, two beakers of chocolate milk 5-6 times a week, two pieces of fruit every
day i.e., one medium banana and a small apple, but never or less than once a month eats 4 fried fish fingers, your answers should look like this:

127 |

1. Food groups 2. How often does the 3. and which is the AVERAGE 4. Example of portion size 5. Mark an X on the most
child consume the AMOUNT PER DAY? common choice
following foods?

Breakfast cereals (without added | o; Never or less than once | oy 15 gorless 1 bowl of cereals = 30— 40g oy with added sugar

sugar)

Porridge (Quaker), Shreddies,

a month
0, 1-3 days a month
03 1 day a week

X, between 15 g to 45g
03 45g or more

1 individual box = 30— 40g
1 tablespoon = 10g

Rice Krispies, Weetabix 04 2-4 days a week For examples of different portion sizes consult
05 5-6 days a week Appendix
X Every day

X, without added sugar

Sugared or chocolate milk

o1 Never or less than once

oy, 100 ml or less

1 carton = 200ml/ 500ml

(e.g. MILKO) a month o, between 100 to 200 ml 1 bottle = 330 ml/ 500ml
05 1-3 days a month o3 between 200 to 300 ml 1 glass = 250ml
o3 1 day a week o4 between 300 to 400 ml 1 beaker = 225 ml
o4 2-4 days a week X 5 between 400 to 500 ml
X5 5-6 days a week o6 between 500 to 600 ml
og Every day o7 between 600 to 700 ml For the size of glasses, cups and cartons consult
og between 700 to 800 ml the food photographs appendix
09 between 800 to 900 ml
010 between 900 to 1000ml
o1; 1000 ml or more
Fresh fruit o; Never or less than once | o; 30g or less 1kiwi=75¢g

a month

0, 1-3 days a month
o3 1 day a week

04 2-4 days a week
05 5-6 days a week
X5 Every day

o, between 30 to 60g

o3 between 60 to 90g

o4 between 90 to 120g

o5 between 120 to 150g

og between 150 to 180g

o7 between 180 to 210g

X s between 210 to 240g
09 between 240 to 270g

019 270g or more

1 orange =140 g

1 mandarin = 60 g

1 small apple=125 g

Other fiuit =130 g

1 medium banana = 90 g

10 grapes =20 g

1 cup of melon/watermelon = 150 g
5 strawberries =50 g

For examples of different kinds of fresh fruit
consult the food photographs appendix

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study (Www.toybox-study.eu) and add the relevant references:

1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved intervention to prevent obesity in early childhood. The
ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:5-13. doi: 10.1111/0br.12175.
2. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact and outcome evaluation indices obtained during a
kindergarten-based, family involved intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug:;15 Suppl S3:53-60. doi:
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1. Food groups 2. How often does the 3. and which is the AVERAGE 4. Example of portion size 5. Mark an X on the most
child consume the AMOUNT PER DAY? common choice
following foods?
Fish and sea food X; Never or less than oy 25gor less 1 herring= 80g oy Grilled or barbequed or
once a month 0, between 25 to 50g 4 tablespoon shrimps = 80g boiled
(fresh or frozen fish, fish fingers, 0, 1-3 days a month o3 between 50 to 75g 1 fillet of fiesh cod = 200g X, Fried
shellfish o3 1 day a week o, between 75 to 90g 1 fish finger = 30g
04 2-4 days a week o5 between 90 to 115g
o5 5-6 days a week X 6 115g or more For examples of different kinds and portion sizes
og Every day of fish and seafood consult the food
photographs appendix

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study (Www.toybox-study.eu) and add the relevant references:
1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved intervention to prevent obesity in early childhood. The
ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:5-13. doi: 10.1111/0br.12175.
2. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact and outcome evaluation indices obtained during a
kindergarten-based, family involved intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug:;15 Suppl S3:53-60. doi:
10.1111/0br.12183
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Food groups

How often does your child
consume the following products?

and what is the average
amount per day?

Example portion sizes

Choose the one most frequently
used

Juice and other drinks

Water (not in other drinks)

o never or less than once per month
o 1-3 days per month

o 1 day per week

o 2-4 days per week

o 5-6 days per week

o every day

o 100 ml or less

o between 100 and 200 ml
o between 200 and 300 ml
o between 300 and 400 ml
o between 400 and 500 ml
o between 500 and 600 ml
o between 600 and 700 ml
o between 700 and 800 ml
o between 800 and 900 ml
o between 900 and 1000 ml
o 1000 ml or more

1 beaker = 225 ml
1 small plastic bottle= 500ml

For glass and cup sizes please
see Appendix.

Sugared beverages

(Coca Cola, Pepsi, Fanta, Sprite,
Nestea)

o never or less than once per month
o 1-3 days per month

o 1 day per week

o 2-4 days per week

o 5-6 days per week

o every day

o 100 ml or less

o between 100 and 200 ml
o between 200 and 300 ml
o between 300 and 400 ml
o between 400 and 500 ml
o between 500 and 600 ml
o between 600 and 700 ml
o between 700 and 800 ml
o between 800 and 900 ml
o between 900 and 1000 ml
© 1000 ml or more

1 beaker = 225 ml
1 can= 330ml
1 small plastic bottle= 500ml

For glass and cup sizes please
see Appendix.

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study (Www.toybox-study.eu) and add the relevant references:
1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved intervention to prevent obesity in early childhood. The
ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:5-13. doi: 10.1111/0br.12175.
2. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact and outcome evaluation indices obtained during a
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Food groups

How often does your child
consume the following products?

and what is the average
amount per day?

Example portion sizes

Choose the one most frequently
consumed

Light beverages

(Cola light, Coca cola zero, Pepsi
max, Fanta zero)

o never or less than once per month
o 1-3 days per month

o 1 day per week

o 2-4 days per week

o 5-6 days per week

o every day

© 100 ml or less

o between 100 and 200 ml
o between 200 and 300 ml
o between 300 and 400 ml
o between 400 and 500 ml
o between 500 and 600 ml
o between 600 and 700 ml
o between 700 and 800 ml
o between 800 and 900 ml
o between 900 and 1000 ml
© 1000 ml or more

1 beaker = 225 ml
1 can= 330ml
1 small plastic bottle= 500ml

For glass and cup sizes please

see Appendix.

Fruit juice, home-made, freshly
squeezed

o never or less than once per month
o 1-3 days per month

o 1 day per week

o 2-4 days per week

o 5-6 days per week

o every day

© 100 ml or less

o between 100 and 200 ml
o between 200 and 300 ml
o between 300 and 400 ml
o between 400 and 500 ml
o between 500 and 600 ml
o between 600 and 700 ml
o between 700 and 800 ml
o between 800 and 900 ml
o between 900 and 1000 ml
© 1000 ml or more

1 beaker = 225 ml

For glass and cup sizes please

see Appendix.

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study (Www.toybox-study.eu) and add the relevant references:
1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved intervention to prevent obesity in early childhood. The
ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:5-13. doi: 10.1111/0br.12175.
2. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact and outcome evaluation indices obtained during a
kindergarten-based, family involved intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:53-60. doi:
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Food groups How often does your child and what is the average Example portion sizes Choose the one most frequently
consume the following products? amount per day? consumed

Fruit juice, pre-packed/ bottled o never or less than once per month © 100 ml or less 1 beaker = 225 ml
o 1-3 days per month o between 100 and 200 ml 1 small plastic bottle= 500ml

(Don Simon, Juver/Disfruta, own
brands (marcas blancas))

o 1 day per week

o 2-4 days per week
o 5-6 days per week
o every day

o between 200 and 300 ml
o between 300 and 400 ml
o between 400 and 500 ml
o between 500 and 600 ml
o between 600 and 700 ml
o between 700 and 800 ml
o between 800 and 900 ml
o between 900 and 1000 ml
© 1000 ml or more

1 carton=11

For glass, cup and carton
sizes please see Appendix.

Tea

(herbal tea, black tea, green tea,
chamomile, etc)

o never or less than once per month
o 1-3 days per month

o 1 day per week

o 2-4 days per week

o 5-6 days per week

o every day

© 100 ml or less

o between 100 and 200 ml
o between 200 and 300 ml
o between 300 and 400 ml
o between 400 and 500 ml
o between 500 and 600 ml
o between 600 and 700 ml
o between 700 and 800 ml
o between 800 and 900 ml
o between 900 and 1000 ml
© 1000 ml or more

1 beaker = 225 ml

For glass and cup sizes please
see Appendix.

o with sugar
o without sugar

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study (Www.toybox-study.eu) and add the relevant references:
1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved intervention to prevent obesity in early childhood. The
ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:5-13. doi: 10.1111/0br.12175.
2. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact and outcome evaluation indices obtained during a
kindergarten-based, family involved intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:53-60. doi:
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Food groups

How often does your child
consume the following products?

and what is the average
amount per day?

Example portion sizes

Choose the one most frequently
consumed

Smoothies (all kinds)

(Solo Fruta (Hero), FruitSimply
(Sunnydelight), Invo smoothie)

o never or less than once per month
o 1-3 days per month

o 1 day per week

o 2-4 days per week

o 5-6 days per week

o every day

© 100 ml or less

o between 100 and 200 ml
o between 200 and 300 ml
o between 300 and 400 ml
o between 400 and 500 ml
o between 500 and 600 ml
o between 600 and 700 ml
o between 700 and 800 ml
o between 800 and 900 ml
o between 900 and 1000 ml
© 1000 ml or more

1 beaker = 225 ml

1 can= 330ml

1 carton=11

1 small plastic bottle= 500ml

For glass and cup sizes please

see Appendix.

Milk, yogurt and cheese

Plain milk

o never or less than once per month
o 1-3 days per month

o 1 day per week

o 2-4 days per week

o 5-6 days per week

o every day

© 100 ml or less

o between 100 and 200 ml
o between 200 and 300 ml
o between 300 and 400 ml
o between 400 and 500 ml
o between 500 and 600 ml
o between 600 and 700 ml
o between 700 and 800 ml
o between 800 and 900 ml
o between 900 and 1000 ml
o 1000 ml or more

1 beaker = 225 ml
1 small plastic bottle= 500ml

For glass, cup and carton

sizes please see Appendix.

o Full fat
o Semi skimmed
o Skimmed
o Fortified/ enriched
(e.g. with calcium,iron,vitamins)

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study (Www.toybox-study.eu) and add the relevant references:
1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved intervention to prevent obesity in early childhood. The
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2. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact and outcome evaluation indices obtained during a
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Food groups

How often does your child
consume the following products?

and what is the average
amount per day?

Example portion sizes

Choose the one most frequently
consumed

Sugared or chocolate milk

(Puleva, Central Lechera
Asturiana, own brands)

o never or less than once per month
o 1-3 days per month

o 1 day per week

o 2-4 days per week

o 5-6 days per week

o every day

o 100 ml or less

o between 100 and 200 ml
o between 200 and 300 ml
o between 300 and 400 ml
o between 400 and 500 ml
o between 500 and 600 ml
o between 600 and 700 ml
o between 700 and 800 ml
o between 800 and 900 ml
o between 900 and 1000 ml
o 1000 ml or more

1 beaker = 225 ml

1 can= 200ml

1 small plastic bottle= 300ml
1 large plastic bottle= 500ml

For glass, cup and carton
sizes please see Appendix.

Plain yoghurt
(without sugar addition, with
artificially sweetened youghurt)

(Danone, Danonino, Petit-suisse,
own brands)

o never or less than once per month
o 1-3 days per month

o 1 day per week

o 2-4 days per week

o 5-6 days per week

o every day

0 65 g or less
o between 65 and 195 g
o 195 g or more

1 cup=125 mg
1 petit-suisse= 50 g

For cup, bowl and pot sizes
please see Appendix

oStrained
oFull fat
oSemi skimmed
oSkimmed
oFortified/enriched
(e.g. with calcium, iron,vitamins)
o Children’s yoghurt

Fruit, sugared or aromatised
yoghurt

(fruit yoghurt, yoghurt where you
yourself add the sugar, ...)

(Danone, Danonino, Petit-suisse,
own brands)

o never or less than once per month
o 1-3 days per month

o 1 day per week

o 24 days per week

o 5-6 days per week

o every day

o 65 g or less
o between 65 and 195 g
o 195 g or more

1 cup=125 mg
1 petit-suisse= 50 g

For cup, bowl and pot sizes
please see Appendix

oFull fat
oSemi skimmed
oSkimmed
oFortified/enriched
(e.g. with calcium,iron,vitamins)
o Children’s yoghurt

Cheese

[Cheese spread/ melt cheese
(fondue, melt cheese slices),
Gouda,  Emmental,  Gruyere,

Cottage cheese, feta cheese]

o never or less than once per month
o 1-3 days per month

o 1 day per week

o 24 days per week

o 5-6 days per week

o every day

0 10 g or less

o between 10 and 20 g
o between 20 and 30 g
o between 30 and 40 g
o between 40 and 50 g
o 50 g or more

1 triangle =20 g

1 slice of cheese (10 by 10
cm)=25g

1 tablespoon grated cheese =
10g

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study (Www.toybox-study.eu) and add the relevant references:
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Food groups

How often does your child
consume the following products?

and what is the average
amount per day?

Example portion sizes

Choose the one most
frequently consumed

Fruits and vegetables

Dried fruit o never or less than once per month o 1 tablespoon 1 tablespoon dried fruit (~20gr)
o 1-3 days per month o 1 - 3 tablespoons -2 dried figs
o 1 day per week o 3 tablespoons -40 raisins
o 2-4 days per week -2 dried prunes
o 5-6 days per week
o every day

Canned fruit o never or less than once per month o 35 gorless 1 slice canned pine-apple=35 g
o 1-3 days per month o between 35 and 70 g 10 canned black cherries= 90 g
o 1 day per week o between 70 and 105 g 1 half apricot canned with syrup =
o 2-4 days per week o between 105 and 140 g 17 g
o 5-6 days per week o between 140 and 175 g
o every day o 175 g or more

Fresh fruit o never or less than once per month 030 gor less lkiwi=75g

o 1-3 days per month
o 1 day per week

o 2-4 days per week
o 5-6 days per week
o every day

o between 30 and 60 g

o between 60 and 90 g

o between 90 and 120 g
o between 120 and 150 g
o between 150 and 180 g
o between 180 and 210 g
o between 210 and 240 g
o between 240 and 270 g
0270 g or more

lorange =140g

1 mandarin orange= 60 g
1small apple =125 g

other fruit =130 g

1 medium banana= 90gr

10 grapes= 20g

1 cup melonAvatermelon= 150g
5 strawberries= 50g

For examples of different tvpes of
fresh fruit , please see Appendix

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study (Www.toybox-study.eu) and add the relevant references:
1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved intervention to prevent obesity in early childhood. The
ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:5-13. doi: 10.1111/0br.12175.
2. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact and outcome evaluation indices obtained during a
kindergarten-based, family involved intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:53-60. doi:
10.1111/0br.12183
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Food groups

How often does your child
consume the following products?

and what is the average
amount per day?

Example
portion sizes

Choose the one
frequently consumed

most

Raw Vegetables o never or less than once per month 0 30 g or less 1 tablespoon carrots = 20 g
o 1-3 days per month o between 30 and 60 g 1tomato =150g
o 1 day per week o between 60 and 90 g 1 tablespoon shredded lettuce or
o 2-4 days per week o between 90 and 120 g cabbage= 10g
o 5-6 days per week o between 120 and 150 g
o every day o between 150 and 180 g | For examples of different types of
o between 180 and 210 g | raw  vegetables, please see
o between 210 and 240 g | Appendix
o between 240 and 270 g
0 270 g or more
Cooked Vegetables o never or less than once per month 030 gor less 1 tablespoon prepared

(steamed, boiled, grilled, stewed)

o 1-3 days per month
o 1 day per week

o 2-4 days per week
o 5-6 days per week
o every day

o between 30 and 60 g

o between 60 and 90 g

o between 90 and 120 g
o between 120 and 150 g
o between 150 and 180 g
o between 180 and 210 g
o between 210 and 240 g
o between 240 and 270 g
o 270 g or more

vegetables = 30 g

For examples of different types of
cooked vegetables, please see

Appendix

Chocolate

Chocolate

(plain chocolate bar, chocolate bar
with almonds, hazelnuts or other
nuts, candy bars such as Mars,
Twix, Bounty, Snickers, Milky
Way, Huevo Kinder, Kinder
Bueno etc)

o never or less than once per month
o 1-3 days per month

o 1 day per week

o 2-4 days per week

o 5-6 days per week

o every day

o 25 gor less

o between 25 and 50 g

o between 50 and 75 g

o between 75 and 100 g
o between 100 and 125 g
o 125 g or more

1 large chocolate bar= 100g

1 medium chocolate bar=50gr

1 small chocolate bar=25-30gr

1 slice/ small chocolate= 10g
Icandy bar (e.g. Mars, Twix)=60g
1 kinder surprise egg= 22g

For examples of different types of
chocolate, please see Appendix

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study (Www.toybox-study.eu) and add the relevant references:
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Food groups

How often does your child
consume the following products?

and what is the average
amount per day?

Example
portion sizes

Choose the one
frequently consumed

most

Desserts

Dairy-based desserts

(Chocolate mousse (e.g Danone), ice
cream (e.g. Magnum Frigo)/ ice
lolly,  puddings, rice pudding,
custard)

o never or less than once per month
o 1-3 days per month

o 1 day per week

o 2-4 days per week

o 5-6 days per week

o every day

0 50 g or less

o between 50 and 100 g
o between 100 and 150 g
o between 150 and 200 g
© 200 g or more

1 ball ofice cream =50 g

For cup, bowl and pot sizes please
see Appendix

Biscuits, cakes and pastries

Cakes

(plain vanilla cake, fiuit cake, jam
cake, chocolate cake, etc)

e.g. Kinder delice, Bollycao, Donut,
Phoskitos/Tigreton )

o never or less than once per month
o 1-3 days per month

o 1 day per week

o 2-4 days per week

o 5-6 days per week

o every day

o 35 gorless

o between 35and 70 g

o between 70 and 105 g
o between 105 and 140 g
o between 140 and 175 g
o between 175 and 210 g
o between 210 and 245 g
0 245 g or more

For examples of different types of
cakes and cake sizes please see
Appendix.

Biscuits

(butter biscuits, sandwich créme
biscuits, whole grain biscuits,
Digestive, shortbread, etc, e.g.
galletas Maria, Chiquilin, Principe)

o never or less than once per month
o 1-3 days per month

o 1 day per week

o 2-4 days per week

o 5-6 days per week

o every day

o 15 g or less

o between 15gand 30 g
o between 30 gand 45 g
o between45 g and 60 g
0 60 g or more

1 plain biscuit =7 g
1 chocolate biscuit (type Prince)=
20g

Pastries

(croissants, fruit tarts and pies,
waffles, pancakes, custard cream
pies, etc, e.g. magdalenas,
napolitanas, croissants)

o never or less than once per month
o 1-3 days per month

o 1 day per week

o 2-4 days per week

o 5-6 days per week

o every day

o 35 gorless

o between 35and 70 g

o between 70 and 105 g
o between 105 and 140 g
o between 140 and 175 g
o between 175 and 210 g
o between 210 and 245 g
0 245 g or more

1 Belgian waffle= 50 g

1 chocolate croissant= 95g

1 piece of apple tart= 150g

1 piece of custard cream pie= 200g

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study (Www.toybox-study.eu) and add the relevant references:
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Food groups How often does your child and what is the average Example Choose the one most
consume the following products? amount per day? portion sizes frequently consumed
Sugar-based desserts o never or less than once per month o5gorless 1 jelly bean=1g
(jelly beans, gummy, lollipops, o 1-3 days per month o between S and 10 g 1 lollipop=6g
hard candies, lokum) o 1 day per week o between 10and 15 g 1 hard candy=6g
o 2-4 days per week o between 15 and 20 g 1 small lokum=15g
o 5-6 days per week o between 20 and 25 g
o every day o between 25 and 30 g
o between 30 and 35 g
035 g or more
Breakfast cereals
Unsweetened breakfast cereals o never or less than once per month o 15 g or less 1 bowl cereals =30g o with added sugar

(Corn Flakes, Weetabix, Muesli
Krispies)

o 1-3 days per month
o 1 day per week

o 2-4 days per week
o 5-6 days per week
o every day

o between 15and 45 g
o 45 g or more

1 individual box= 30 g

1 tablespoon= 10g

For examples of different portion
sizes, please see Appendix

o without added sugar

Sweetened breakfast cereals

( Frosties, Pops, Cruesli,
ChocoKrispies)

o never or less than once per month
o 1-3 days per month

o 1 day per week

o 2-4 days per week

o 5-6 days per week

o every day

o 15 g or less
o between 15and 45 g
0 45 g or more

1 bowl cereals =30g

1 individual box= 30 g

1 tablespoon= 10g

1 cereal bar=24g

For examples of different portion
sizes, please see Appendix

Bread (including sandwiches and toast)

White bread and other bakery
products

(Bread, rusk , crusted roll , french
stick , Rice wafer, sandwich
bread, toast)

o never or less than once per month
o 1-3 days per month

o 1 day per week

o 2-4 days per week

o 5-6 days per week

o every day

030 g or less

o between 30 and 60 g

o between 60 and 90 g

o between 90 and 120 g

o between 120 gand 150 g
o 150 g or more

1 big slice of bread= 30 g

1 small slice of bread= 20-25 g
lrusk=10g

1 crusted roll= 40 g

For examples of different portion
sizes, please see Appendix
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Food groups

How often does your child
consume the following products?

and what is the average
amount per day?

Example
portion sizes

Choose the one most
frequently consumed

Brown or wholemeal bread and
other bakery products

(Bread, rusk , crusted roll , french
stick , Rice wafer, sandwich

o never or less than once per month
o 1-3 days per month

o 1 day per week

o 2-4 days per week

o 5-6 days per week

030 g or less

o between 30 and 60 g
o between 60 and 90 g
o between 90 and 120 g
o 120 g or more

1 big slice of bread= 30 g

1 small slice of bread= 20-25 g
Trusk=10g

1 crusted roll= 40 g

For examples of different portion

bread, toast) o every day sizes, please see Appendix
Savoury snacks
Salty snacks o never or less than once per month o 25 gorless 1 small bag chips=30g

( Lays, Doritos, Ruffles, Pringles,
Cheetos)

o 1-3 days per month
o 1 day per week

o 2-4 days per week
o 5-6 days per week
o every day

o between25and 75 g
o 75 g or more

1 Tuc biscuit =3 g

(1 package Tuc biscuits = 100 g)
For examples of different types
of salty snacks and portion sizes,
please see Appendix

Meat, poultry and fish products

Meat and poultry

(chops, steak, bovine, pork,
poultry, burger, etc)

o never or less than once per month
o 1-3 days per month

o 1 day per week

o 2-4 days per week

o 5-6 days per week

o every day

o 25 gorless

o between 25 and 50 g
o between 50 and 75 g
o between 75 and 90 g
o between 90 and 115 g
o 115 g or more

1 chicken filet = 150 g

1 chicken nugget =25 g

1 pork chop or 1 roast sausage
(20 cm) or 1 large cutlet = 130 g
1steak=175g

For examples of different types
of meat and poultry and portion
sizes, please see Appendix

o Broiled, boiled, grilled
o Fried

Fish and fish products

(Fresh or frozen fish, fish fingers,
shellfish)

onever or less than once per month
o 1-3 days per month

o 1 day per week

o 2-4 days per week

o 5-6 days per week

o every day

o 25 gorless

o between 25 and 50 g
o between 50 and 75 g
o between 75 and 90 g
o between 90 and 115 g
o 115 g or more

1 young herring =80 g

4 tablespoons shrimps= 80 g

1 firesh cod filet = 200 g

1 fishstick =30 g

For examples of different types
of fish and portion sizes, please
see Appendix

o Broiled, boiled, grilled
o Fried

The present questionnaire is available for free use with the obligation to explicitly reference the Toybox-study (Www.toybox-study.eu) and add the relevant references:
1. Manios Y, Androutsos O, Katsarou C et al. Designing and implementing a kindergarten-based, family-involved intervention to prevent obesity in early childhood. The
ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:5-13. doi: 10.1111/0br.12175.
2. Mouratidou T, Miguel ML, Androutsos O et al. Tools, harmonization and standardization procedures of the impact and outcome evaluation indices obtained during a
kindergarten-based, family involved intervention to prevent obesity in early childhood. The ToyBox-study. Obes Rev. 2014 Aug;15 Suppl S3:53-60. doi:

10.1111/0br.12183




macaroni, etc)

o 2-4 days per week
o 5-6 days per week
o every day

0 225 g cooked or more

For examples of different portion
sizes, please see Appendix

Food groups How often does your child and what is the average Example Choose the one most
consume the following products? amount per day? portion sizes frequently consumed
Meat products o never or less than once per month o 15 gorless 15g spread on 1 slice of bread
o 1-3 days per month o between 15 and 30 g 1 slice= 20g
(ham, salami, pate, etc) o 1 day per week o between 30 and 45 g
(ONLY with cold meals and with o 2-4 days per week o between 45 and 60 g
bread) o 5-6 days per week o 60 g or more
o every day
Potatoes, rice and pasta
Pasta o never or less than once per month o 75 g cooked or less 50 g non-boiled pasta gives 125 | o White pasta
o 1-3 days per month o between 75 and 225g | g= I cup cooked pasta o whole pasta
(spaghetti,  penne, lasagne, | o 1 day per week cooked 1 tablespoon boiled pasta =25 g

Which of the following
types of sauce and how
many tablespoons does the
child consume per 1 cup of
pasta?

o with tomato sauce

o with meat sauce

o with cream sauce

o with grated cheese

O none

........... of teaspoons

Rice

o never or less than once per month
o 1-3 days per month

o 1 day per week

o 2-4 days per week

o 5-6 days per week

o every day

o 75 g cooked or less

o between 75 and 225g
cooked

0 225 g cooked or more

40 g non-boiled rice gives 100g
=Icup boiled rice
1 tablespoon boiled rice =25g

For examples of different portion
sizes, please see Appendix

oWhite rice
oBrown rice
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Food groups

How often does your child
consume the following products?

and what is the average
amount per day?

Example
portion sizes

Choose the one
frequently consumed

most

Deep- fried potato products

(French fiies, croquettes, etc)

o never or less than once per month
o 1-3 days per month

o 1 day per week

o 2-4 days per week

o 5-6 days per week

o every day

o 50 g or less
o between 50 and 150 g
o 150 g or more

2 sliced potatoes or 3-4
croquettes or 20 frites =100g

Potatoes

(boiled, steamed, baked, mashed,
etc)

o never or less than once per month
o 1-3 days per month

o 1 day per week

o 2-4 days per week

o 5-6 days per week

o every day

o 50 g cooked or less

o between 50 and 100g
cooked

o between 100 and 150g
cooked

o between 150 and 200g
cooked

© 200 g cooked or more

1 cooked potato

(size of an egg)= 50g

1 tablespoon mashed potatoes =
50g

For examples of different portion
sizes, please see Appendix

Sugar, jam and other spreads

Chocolate spread/ other sweet
spread

(Chocolate or praline spread,
chocolate  sprinkles,  honey,
Jam/marmalade, maple syrup, etc,
e.g. Nocilla, Nutella)

o never or less than once per month
o 1-3 days per month

o 1 day per week

o 2-4 days per week

o 5-6 days per week

o every day

o 10 gor less

o between 10 and 20 g
o between 20 and 30 g
o between 30 and 40 g
o between 40 and 50 g
o 50 g or more

1 teaspoon= 5g
15 gfor 1 large slice
10 g for 1 small slice

Legumes dishes

Legumes
(White/red  beans,
lentils)

chickpeas,

o never or less than once per month
o 1-3 days per month

o 1 day per week

o 2-4 days per week

o 5-6 days per week

o every day

0 30 g or less

o between 30 and 60 g

o between 60 and 120 g
o between 120 and 150 g
o between 150 and 180 g
o 180 g or more

1 tablespoon of cooked legumes
=30g
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1a. How often does your child eat something in between meals (apart from breakfast, lunch, dinner)
o never or less than once per month

o 1-3 days per month

o 1 day per week

o 2-4 days per week

o 5-6 days per week

o every day

1b. Which of the following items does your child usually eat in between meals:

O, Crisps and other similar salty snacks
Q, Breakfast cereals
Qs Cakes and sweet biscuits

Oy Fruit (fresh, dried or tinned)

Qs Vegetables (raw or cooked)

Qs Bread, toast and similar items e.g. crumpets, muffins
Qy Crispbread, crackers, breadsticks, rice cakes etc

Qg Sweets or chocolate

Qo Yoghurt, fromage frais etc

Oy Other dairy products like cheese
On Other (PLEASE SPECIFY)

On Does not eat between meals
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2a. How often does your child drink something in between meals (apart from breakfast, lunch, dinner)

o never or less than once per month
o 1-3 days per month

o 1 day per week

o 2-4 days per week

o 5-6 days per week

o every day

2b. Which of the following items does your child drink in between meals:

O, Water (not in other drinks e.g. not in soup)

Q, Sugared beverages (soda drinks like cola, lemonade, ice tea, ...)
Qs Light beverages (light soda drinks, light cola, ...)

O Tea (herbal tea, black tea, green tea, chamomile, etc)

(OF Smoothies (e.g. COUNTRY- SPECIFIC EXAMPLES)

Qs Sugared or chocolate milk (e.g. COUNTRY- SPECIFIC EXAMPLES)
Q; Plain milk

Og Fruit juice, home-made, freshly squeezed

Qg Fruit juice, pre-packed/ bottled

Oy Other (PLEASE SPECIFY)

On Does not drink between meals
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3. Lunch at school

Does your child eat lunch at school?

oyes omno o alternating

4. Supplements

Does your child take any vitamins, minerals or other food | o never or less than once per month
supplements? o 1-3 days per month

o 1 day per week

o 2-4 days per week

o 5-6 days per week

o every day
If yes, please describe the supplements she or he takes
; Name (in full) including Number of pills, capsules, How often does your child
Brand
strength teaspoons consume the supplement?

5. Who completed this food frequency Questionnaire?

o Father / Stepfather/ Male partner
o Mother / Stepmother/ Female partner

o other, specify,
Date TR SR

Thank you very much for your willing cooperation!
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