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Abstract

Background: The prevalence of childhood obesity and related complications is escalating. As
a result, prevention of obesity is of utmost importance, whose vital component is the

identification of childhood obesity risk factors, especially those parents-related.

Objectives: The aim of this study is to investigate associations among home food availability,
parenting practices, lifestyle patterns and overweight/obesity in European children

participating in the Feel4Diabetes cohort study.

Methods: Data from 12,041 adults and their children aged 5 to 12 years old participating in
the Feel4Diabetes cohort were included in this study. Logistic regression analysis was used to
assess the possible association between home food environment, child-feeding practices,
lifestyle practices and childhood overweight and obesity, adjusting for regular physical activity,

maternal education and other variables.

Results: In the adjusted analysis, home availability of fruits and unhealthy snacks
‘rarely/never’ [fruit: OR: 1.56, 95%CI (1.07-2.28); salty snacks: OR: 1.21, 95%CI (1.07-1.38);
sweets: OR: 1.34, 95%CI (1.14 -1.57)] and being physically active with my child OR: 1.27,
95%CI (1.12-1.44) ‘rarely/never’ were significantly associated with child overweight and
obesity; whereas at the same frequency, allowing my child to watch TV/DVD 0.81, 95%CI
(0.72-0.92) or to use computer/mobile/tablet OR: 0.77, 95%CI (0.68-0.88); along with
rewarding by allowing to watch TV/DVD or use computer/mobile/ tablet [TV/DVD: 0.86,
95%CI (0.74-0.98); computer/mobile/ tablet: 0.77, 95%CI (0.68-0.88)] and the absence of
digital devices in children’s room [TV: OR: 0.73, 95%CI (0.66-0.82); DVD: OR: 0.88, 95%CI
(0.77- 0.99); Play station: OR: 0.79, 95%CI (0.68-0.91); Computer: OR: 0.84, 95%CI (0.74-
0.94); Tablet or smartphone: OR: 0.82, 95%CI (0.74-0.91)] were negatively associated with

overweight/obesity.

Conclusions: The home environment and digital media have been found to be significantly
correlated with the weight status of children in Europe. Since childhood overweight and obesity
is an alarming public health problem worldwide, to which parents may have a pivotal role, it
is recommended that health promotion strategies and intervention programs should be family

directed.

Key words: childhood obesity; risk factors; parenting practices; parental lifestyle;
Feel4Diabetes
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1. Introduction

1.1 Introduction to childhood obesity and its definition

Obesity has emerged as the largest chronic health problem in the world, which is one of the
leading causes of morbidity and mortality, affecting not only adults but also children and
adolescents. ! In fact, this problem seems to be exacerbated after the Pandemic of COVID-19.
According to a systematic review, the general quarantine “had a negative impact on the diets
and lifestyles of children and adolescents, with a consequent increase in body weight and

central fat accumulation”. 2

Presently, the World Health Organization (WHO) defines overweight and obesity as a
situation of abnormal or excessive fat accumulation at a degree which endangers the health of
the individual.°Body mass index (BMI) is commonly used to classify overweight and obesity
in adults whereas in children and adolescents the diagnosis of overweight and obesity differs
and varies according to their age and gender. The reference BMI thresholds used for
categorization of body weight of children and adolescents in the developmental curves of BMI
with respect to age (for children and adolescents older than 5 years) or height-weight (for

infants and children under 5 years) are listed by gender. *

Furthermore, given that the waist circumference is a useful anthropometric indicator for
estimating excess central fat, international growth curves for the waist region by gender and
age were recently proposed to assess central obesity in children and adolescents aged 6-18

years. >
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1.2 Epidemiology of childhood obesity

Childhood obesity has been on the rise in recent decades, reaching epidemic proportions
worldwide. Regarding the prevalence of overweight and obesity in children and adolescents
worldwide, according to a recent report of the World Obesity Federation, the number of
children aged between 5- and 19-year-old living with obesity was estimated to be 253 million
in 2030 representing almost 1 in 8 (12.91%) of all children and adolescents globally. In Greece
specifically, almost 81 thousand (22,76%) children aged 5-9 and almost 143 thousand (16,23%)

adolescents aged 10-19 are predicted to be affected by obesity by 2030. ¢

Currently, about one-third of children and adolescents in the United States are classified as
either overweight or obese. In fact, the prevalence of overweight or obesity increases with
advancing age: from preschool children to adolescents.  Meanwhile in Europe, according to
the WHO European Childhood Obesity Surveillance Initiative®, prevalence of overweight is
18% to 52% for boys and 13% to 43% for girls, while of obesity 6 to 28% and 4 to 20% for
boys and girls, respectively. In Greece specifically, the prevalence of obesity is 22% for boys
and 16% for girls aged 7 years old and 28% for boys and 20% for girls aged 9 years old. These
data suggest that more boys than girls are overweight or obese, in most age groups and

especially in older ages.

Moreover, it seems that countries of Southern Europe have a higher rate of overweight and
obesity.® There are also notable socioeconomic inequalities in childhood obesity: with obesity

being more prevalent in low-income populations. !
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1.3 Complications of childhood obesity

Childhood obesity is known to lead to many short-term or long-term health effects. ’

Regarding the short-term effects, obesity can affect both the nutritional status and the
development of children and adolescents, increasing the likelihood of developing iron
deficiency, iron-deficiency anemia and/or vitamin D deficiency. !!~!* Moreover, obese children
and adolescents are at high risk of musculoskeletal and orthopedic complications, (e.g., lower
extremity joint pain, fractures, osteoarthritis and musculoskeletal discomfort), respiratory
problems (e.g., asthma and sleep apnea), and diseases of the gastrointestinal tract (e.g.,

NAFLD, gallstones, gastroesophageal reflux disease).

Regarding the long-term effects children and adolescents with obesity are also at an
increased risk of dyslipidemia, hypertension, hyperinsulinemia, insulin resistance, prediabetes,
and subsequently type II diabetes.”-'* Furthermore, obesity in childhood and adolescence is a
strong predictor for obesity in adulthood and is associated with significant morbidity and
mortality, by increasing the risk of cardiovascular diseases in adulthood.!>!'® In fact, according
to a meta-analysis'® of 15 prospective studies, obese children and adolescents were around five
times more likely to be obese in adulthood than those who were not obese. Specifically, 55%
of obese school children aged (7-11 years) remain obese in adolescence, while 70-80% of obese
adolescents (12-18 years old) remain obese and as adults. However, notably 70% of obese
adults were not obese as children or adolescents which makes it important to target obesity
reduction not solely at obese or overweight children as this may not substantially reduce the

overall burden of adult obesity.

Obesity has also an impact on the child’s and adolescent’s mental health, through ‘weight
stigma'. Children with obesity can experience weight-related bullying, teasing, poor self-

esteem, depressive disorders even more impaired school performance. In turn, these
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psychosocial impairments can lead to weight management through unhealthy weight-control,
creating a negative feedback loop of stigma and weight gain. !” This fact is supported by a
recent meta-analysis of 22 studies '® which found strong evidence correlating childhood obesity

with depression, especially in girls, with the risk remaining in adulthood.

1.4 Risk factors for childhood obesity

Childhood obesity isn’t a single-agent entity but instead the consequence of an interaction
among a complex set of factors such as genetic and biological factors, environmental factors,
and ecological effects such as child’s family, community and school. ” Below some of the risk
factors are listed briefly while the environmental factors especially family are presented in

detail influencing children and which could potentially lead to obesity.

Genetic risk factors

As mentioned before, childhood obesity is the consequence of interactions among a complex
set of factors, one of which is genetic predisposition. ’ A systematic review and metanalysis
of 32 twin studies'® has shown heritability of obesity to range from 30 to 90% (on average
70%). Several single gene defects and syndromes have been identified, the most common of
which are Prader-Willi syndrome and mutations in the melanocortin-4 receptor. However,
these account for less than 1% of childhood obesity as polygenetic obesity is the most
frequently observed.” Genome wide association (GWASs) studies have revealed at least 15
genetic loci (e.g., in or close to ADCY3, FTO, MC4R genes) associated with children’s BMI
or adiposity, most of them are also associated with adults’ BMI. 2* However, there is increasing
evidence that the risk of childhood obesity is not only related to specific genetic loci but also

gene—environment interactions, such as epigenetic modifications, play likely a major role. For
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example, epigenetics has been postulated to represent a bridge between nutrition during early

postnatal period and childhood obesity 2'??

Behavioral risk factors

Lifestyle-related effects that lead to childhood obesity reflect risk factors that focus mainly
on diet habits and physical activity. Unbalanced diet leading to increased energy intake, as well
as low physical levels activity and / or the increased sedentary time, contribute in reduced
energy expenditure and have been identified as the primary causes of weight gain and

consequently lead to obesity.?

In this context, a recent meta-analysis >* of 199 studies with 1.634.049 participants aged 5-
19 years old provided a clear picture of several behavioral factors that play an important role
in the development of childhood obesity. In particularly physical activity and eating breakfast
are the first and second most powerful protective factors against overweight and obesity in
children and adolescents. On the other hand, inadequate sleep, watching too much TV and

drinking sugar-sweetened beverages are associated with increased risk of childhood obesity.

1.5 Parental-related childhood obesity risk factors

The family as part of a child's social environment has an active role in shaping perceptions
and knowledge related to food affecting eating habits and food choices, but also adoption
behaviors that the child will follow throughout of his life. 2> Most studies examine the impact
of the family environment on children's energy balance emphasizing on parental practices, such

as feeding restriction or pressuring to consume food, the use of food as a reward or punishment
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as well as the role of parents as role models in shaping and maintaining their children’s

nutritional and weight status. 2°

1.5.1. Association of parental practices with childhood obesity

A recent meta-analysis®’ of 37 studies examined the wide variety of parental behaviors that
either promote or prevent certain food consumption behaviors on children’s dietary habits.
Some behaviors, such as parents’ own food consumption behavior, and availing certain types
of food, have been shown to be strong correlates of child food consumption behavior. In
particular, parental intake of fruit and vegetables is positively associated with their children
and adolescents’ fruit and vegetable consumption, ® while parents’ consuming energy-dense
snacks is strongly associated with high consumption of unhealthy foods by children as shown
in a cross-sectional study with a multi-ethnic sample of children with middle age 9 years. 2° A
consistent positive association of parental modeling with school-aged (6-12 years old)
children’s vegetable consumption but also with soft drinks consumption is confirmed also by

a review. >°

On the other hand, according to the above meta-analysis, some behaviors such as active
(verbal education and encouragement) and restrictive guidance, are effective only in certain
contexts; active being more effective in encouraging fruits and vegetables consumption, while
restrictive guidance in discouraging unhealthy eating such as SSBs consumption.?” However,
many studies disagree and suggest children exposed to parents’ restrictive practices like food
restriction are more likely to adopt unhealthy and disordered eating behaviors®' or consume

more unhealthy snacks and less healthy snacks 32.

The same meta-analysis showed that different parenting practices have different effects on

children's eating behavior depending on their age, highlighting the use of different practices by
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age. For children 6 and younger, rewarding with verbal praise can be more effective in
promoting healthy eating and in preventing unhealthy eating, while active guidance (verbal
education and encouragement) or education might be more useful in shaping food consumption
behaviors with children aged 7 to 11 years old, that are at a more advanced developmental
stage. Furthermore, notably, the relationship between restrictive guidance and unhealthy food

consumption was more powerful among children 7 and older, as compared to those is younger.

27

Furthermore, various parenting styles, feeding styles and feeding practices have been
associated with child BMI. * The current literature on parenting practices and their effect on
the child's weight suggests that more restraint and less pressure to eat is associated with higher
child’s weight. 3> In particularly, a systematic review of 31 studies with participants aged 4-
12 years old showed that feeding practices such as restriction and pressure to eat correlates
with child’s BMI, especially in cross-sectional studies; restrictive/controlling feeding practices
were generally linked to higher child BMI, whereas pressure to eat was associated with lower

4 examined the

child BMI. ** Consistent with these results, a previous systematic review’
association between two practices related to responsive feeding finding positive associations
between nonresponsive feeding and child weight in 24/31 papers. By ‘nonresponsive feeding’
we mean “a lack of reciprocity between the parent and child”, with the caregiver taking
excessive control of the feeding situation (forcing/pressuring or restricting food intake), the

child completely controlling the feeding situation (indulgent feeding), or the caregiver being

completely uninvolved during meals (uninvolved feeding). 33

In disagreement is a recent systematic review of 38 prospective studies examined the
association between food parenting practices and children’s weight outcomes. The most

frequently evaluated practices; restriction, pressure to eat, and monitoring were not consistently
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associated with children’s weight over time. These findings did not align with the literature on
dietary intake, which was discussed above, suggesting that shorter-term influences on dietary
intake do not necessarily translate into longer-term associations with children’s weight

development. 3’

1.5.2. Association of parental lifestyle with childhood obesity

The role of the parents is also important for the sedentary habits of their child. Regarding
sedentary behavior, the relevant literature states that the role of parents as role models seems
to be positively correlated with children’s TV-watching, with children spending more time on
screen activities when they observe the same behaviors or they watch TV together with their
parents. Beyond imitating their parents, even the presence of TV in children’s bedroom and the
number of TVs in the household were consistently and positively associated with time children
spent on TV viewing. 3***0n the other hand, TV-watching time was negatively related to the
existence of family rules on TV viewing. In fact, watching TV in turn was positively related to
the consumption of soft drinks and negatively related to the vegetable’s consumption,

indicating the effect of TV/media/ads on children’s food habits 3

A recent systematic review>’ examined the relationship between the home environment
and child adiposity. Most consistent relationships were observed for physical aspects of the
home media environment. Specifically, twenty-nine studies examined physical aspects of the
home media environment, with most studies (21/29) demonstrating positive associations
between availability and access to electronic media equipment in the home and measures of
child adiposity. This association was observed across children aged 3—12 in both cross-

sectional (n = 19) and longitudinal studies (n = 2).

Existing data from the literature on the effect of parental physical activity on children’s

behaviour is not clear. According to a systematic review °%, parental encouragements and
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discouragements, parental physical activity, parents being physically active with their child and
family recreation showed no association with total physical activity and, in particularly,
indeterminate results were found for parental physical activity. In contrast, a more recent
systematic review*’ of cross-sectional as well as longitudinal studies, suggests that parental
physical activity directly correlates with children’s physical activity levels. It was shown that
both children and adolescents were more active if their mother was more active while paternal
physical activity was also found to have a positive association with physical activity in

adolescents.

Meanwhile, although the effect of parental physical activity on their child's weight has been
little studied, data to date show that parents' physical activity levels appear to be related to
offspring weight. #'*? In particular, a study of 1615 children (7.1 £ 0.6 years old) investigated
the influence of parental physical activity on their BMI percentiles showed that children of
active parents were less likely to be overweight and obese than those whose parents were both
or one unactive. *' Moreover, a Norwegian population-based cohort study, aimed to assess the
impact of parental changes in weight and physical activity on offspring weight at adolescence
(>13 years old), showed that lifestyle changes in mothers were associated with offspring BMI;
reduced weight with lower and reduced physical activity with higher BMI. Father’s lifestyle

changes, however, did not significantly affect adolescent offspring’s weight. **

Children’s home environment is a key factor for supporting or discouraging healthy eating
in children. Specifically, a systematic review of 33 studies* examined the components of the
home environment associated to children’s fruit & vegetables consumption, focusing
specifically on primary-school children aged 6—12 years, showed that home food availability
and accessibility are positively related to the consumption of fruits and vegetables. Home food
availability has been found to be positively associated also with soft drink intake in children.**

Results that are in agreement with a review and a recent metanalysis. 27
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Regarding the effect of the home food environment on the child’s weight status, the results
of a recent systematic review’” do not lead to clear conclusions. In particularly, greater
availability of nutrient dense foods (e.g., fruits and vegetables) were associated with lower BMI
z-scores in children aged 10 to 11 years old % , while higher availability and access to energy-
dense foods (e.g., sugar sweetened beverages and sweets) predicted higher BMI among
children *6*’. But conversely, in one study overweight/obese children had greater access to
fruits and vegetables and less access to energy dense foods in the home. *® However, more

studies (8/15) found no relationship between home food availability with child adiposity. *

1.6 Research gap

As stated above, childhood obesity has been on the rise in recent decades, reaching
epidemic proportions. Consequently, obesity-related complications are being diagnosed with
increasing frequency in children and in certain cases can persist in adulthood and lead to life-
threatening diseases. As a result, prevention of obesity is of utmost importance therefore

identification of childhood obesity risk factors is essential.

To date, a variety of factors such as genetic, socio-demographic, family environment and
lifestyle have been associated with its occurrence. Regarding the family environment, both the
parenting practices applied by the parents and the lifestyle characteristics that have shaped the

children as a result of these practices have at times been associated with childhood obesity.

There is a paucity of data in the literature regarding the influence of parenting practice and
childhood obesity. 3***37 More specifically, while there are plenty of studies that investigate
parenting practices in relation to their children's diet habits, there are only three published

systematic reviews 333437

on the relationship between parental feeding practices and their
children’s weight and subsequently childhood obesity and those with conflicting results. As far
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as the parental lifestyle is concerned, bibliographic data are even less and inconsistent. Thus,
there is need of further research, to develop awareness of these risk factors and therefore to

promote screening, early detection of obesity and treatment in high-risk children.

1.7 Research question

In the interest of preventing childhood obesity as well as developing appropriate prevention
programs, risk factors of child overweight and obesity need to be better understood. The aim
of this cross-sectional study is to investigate associations among home food availability,
parenting practices, lifestyle patterns and overweight/obesity in European children

participating in the Feel4Diabetes cohort study.

2. Methodology

2.1.  Study Design

The Feel4Diabetes-study was a large school- and community- based intervention with a
cluster-randomized design, aimed to prevent diabetes mellitus type 2 in families across Europe
by promoting a healthy lifestyle and managing obesity and obesity-related metabolic risk-
factors (National Clinical Trial number, NCT 02393872). Families (primary-school children,
their parents, and grand-parents) were recruited from two low/middle —income countries
(Bulgaria, Hungary), two low socio-economic areas in high — income countries (Belgium,

Finland) and two countries under austerity measures (Greece, Spain). *°
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The study was conducted between 2015 and 2019 and reached 30,309 families. The study
consisted of two major components, the “all families” component, which was delivered at
schools, home and the local municipalities, and the “high-risk families” component delivered
by trained health professionals, in families at increased risk of diabetes mellitus type 2. The
present study is a cross-sectional analysis of baseline data of all families (parents-children’s

dyads) participating in the Feel4Diabetes- Study.

2.2. Ethnics and consent

The Feel4Diabetes-study adhered to the Declaration of Helsinki and the conventions of the
Council of Europe concerning human rights and biomedicine. Ethical clearance was obtained
in all participating countries, prior to the initiation of the intervention, from the relevant ethical
committees and local authorities. More specifically, in Greece ethical clearance was obtained
from the Bioethics Committee of Harokopio University and the Greek Ministry of Education.

All parents and caregivers gave signed consent before enrolling in the study.

2.3.  Study Sample

The sample of the study consisted of families from ‘“vulnerable” social groups from six
European countries. In Bulgaria and Hungary, the two low/middle income countries, all areas
within the selected provinces were considered “vulnerable” and eligible to participate in the
study. In Belgium, Finland, Greece and Spain, the municipalities, school districts or other
equivalent units were grouped in tertiles according to socio-economic indices and “vulnerable”

areas were randomly selected only from the lowest tertile.
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Children attending the first three grades of primary school and their parents and
grandparents were recruited into the study. In total, 12, 041 families (parent-dyads) were

enrolled at baseline, and data was assessed for 12, 041 children (age range 5—12 years old).

2.4. Measurements

A series of anthropometric indices were conducted. Furthermore, children’s and adults’
behavioral indices on drinking, eating, physical activity, sedentary behaviors as well
information or data on home food availability, parenting practices and digital devices in
children’s rooms were collected using self-administered questionnaires (Appendix 1).
Sociodemographic information (children's age, gender, maternal education) was collected via

self-administered questionnaires completed by parents.

Children’s physical activity

Physical activity in children was measured qualitatively by the following question: ‘On
how many days during the last week was your child physically active for a total of > 1 hour
daily?’ Possible responses were none, one day, two days, three days, four days or five days.
Data was recoded to two categories < 3 days and > 3 days/week, where regular physical activity

was considered to be > 3 days/week.

Home food availability

Home food availability of specific foods was evaluated by questioning respondents ‘On a
weekly basis, how often are the following foods: fruits, fruit juice, soft drinks (regular and
diet), sweets (e.g., biscuits, ice-cream, cake, pastries) and salty snacks (chips and savory
pastries) available at your home?’ (Appendix 1). Five possible response options were available:
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‘always’, ‘often’, ‘sometimes’, ‘rarely’ or ‘never’ which were recoded to two categories

‘always/often’ and ‘rarely/never’.

Parenting Practices

Parenting practices were evaluated by questioning respondents ‘On a weekly basis, how
often do you do ... the followings?’ and particular practices were mentioned e.g., ‘Consume
fresh fruits with your child?’. All nine questions are reported in Appendix 1. Five possible
response options were available: ‘very often’, ‘often’, ‘sometimes’, ‘rarely’ or ‘never’ which

were recoded to two categories ‘very often/often’ and ‘rarely/never’.

Digital devices in children’s room

The presence of the digital devices TV, DVD player, game consoles (e.g., play station),
computer, tablet or smartphone in children’s room was evaluated by the question ‘Are the

following devices available in your child’s room?’. Respondents ticked either ‘Yes’ or ‘No’

(Appendix 1).

Maternal Education level

Maternal educational level was evaluated by a question that measured the number of years
of completed education: < 6 years, 7-9 years, 10-12 years, 3-14 years, 15-16 years and > 16
years. Response groups were recoded to two groups < 12 years and > 12 years of completed

education.
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2.4.1. Anthropometric measurements

During the study, anthropometric indices of the children and the adult family members
were taken. All measurements were conducted by trained research assistants, using

standardized protocols and calibrated equipment.

Height: Height was measured twice in every session by the same research assistant, using a
portable stadiometer (SECA 213, SECA 214, SECA 217 and SECA 225). A third measurement
was taken if the measurements varied by lcm. Volunteers were asked to remove their shoes,
heavy clothing and hair accessories that could lead to false measurements. Then they were
asked to stand in a natural position firmly on the stadiometer with their head positioned

correctly so that the Frankfort horizontal plane is parallel to the ground.

Weight: Weight was measured twice in every session, by a trained examiner. A third
measurement was conducted if the first two differed for more than 100gr. Measurements were
conducted by using an accredited digital weight scale (either SECA 813 or SECA 877).
Participants were asked to remove shoes, any heavy objects such as belts or keys, and heavy
clothing. They were asked to stand in the center of the scale with their weight evenly distributed
on both legs. The indication was recorded and rounded to the nearest tenth of a kilogram. BMI
was then calculated by weight (kg)/ height? (m?) and classified to normal, overweight and obese
groups, applying the International Obesity Task Force (IOTF) sex-age specific cut-off points.
Children who had a BMI below the "18.5" line were categorized as underweight, those who
had values between the "25" and the "30" line were overweight, and those whose BMI exceeded
the 30th line were obese. * For analytical purposes overweight and obese categories were

combined to one group as overweight/obese.
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2.5.  Statistical Analysis

For the statistical analysis of the Feel4Diabetes data, SPSS version 27 (SPSS: Statistical
package for social sciences, SPSS Inc., Chicago, IL, USA) was used and the statistical
significance level was set at p < 0.05. Continuous variables were assessed for normality
applying the Kolmogorov-Smirnov test and the histogram. Normally-distributed variables were
expressed as means and standard deviations and in frequencies (n) and percentages, otherwise.
Group differences were assessed using Pearson’s X? test or Kruskal-Wallis non-parametric test.
The logistic regression model was used to explore associations between the home food
environment, child-feeding practices, and lifestyle practices (as the independent variables) and
children’s overweight/obesity (dependent). For each independent variable a separate regression
analysis was performed and measures of associations were estimated by computing crude odds
ratio (OR) with 95% confidence intervals (CI). Furthermore, multivariate analysis was
conducted adjusting for children’s age, sex, regular physical activity, maternal education and

country of residence.

3. Results

3.1. Descriptive characteristics

Overall, 12,041 children participated in this multicenter study, about half were male
(49.4%; 5,942/12,041) and children’s ages ranged from 5-12 years old. With respect to weight
status, 25.5% (3,068/12,041) were overweight/obese [45.89% (1,408/3,068) boys versus (vs)

54.11% (1,660/3,068) girls; P < 0.001) with 85.5% of children (9,756/12,041) exercising
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regularly at least three days weekly [50.4% (4,916/9,756) boys vs 49.6% (4,839/9,756) girls;

P <0.001]. Population characteristics by country of residence are presented in Table 1.

Table 1: Population characteristics by country of residence

CHILDREN COUNTRY
N=12, 041 Belgium Finland Greece Hungary Bulgaria Spain
(n=1787) (n=1504) (n=2283) (n=1828) (n=2972) (n=1667)
Characteristics % (n) % (n) %(n) %(n) % (n) % (n) p?
Boy 49.92% 50.27% 47.83% 47.76% 48.79% 52.79%
(891/1785) (756/1504)  (1092/2283)  (873/1828) (1450/2972) (880/1667)
Girl 50.08% 49.73% 52.17% 52.24% 51.21% 47.21%
(894/1785) (748/1504)  (1191/2283)  (955/1828) (1522/2972) (787/1667)  0.024
Age ( Mean + SD)
years 7.96 +0.92 8.69+094 7.79+0.88 8.68+1.02 831+£091 7.90+0.95 P<0.001
Normo-weight 85.79% 78.33% 63.54% 73.56% 74.97% 74.07%
(1527/1780)  (1175/1500) (1450/2282) (1344/1827) (2226/2969) (1234/1666)
Overweight/obese 14.21% 21.67% 36.46% 26.44% 25.03% 25.93%
(253/1780) (325/1500)  (832/2282)  (483/1827)  (743/2969)  (432/1666) P<0.001
< 3 days/week 20.44% 4.82% 17.48% 7.48% 18.46% 13.70%
(359/1756) (72/1494) (388/2220)  (132/1764)  (531/2876)  (179/1307)
>3 days/week 79.56% 95.18% 82.52% 92.52% 81.54% 86.30%  P<0.001
(1397/1756)  (1422/1494)  (1832/2220) (1632/1764) (2345/2876) (1128/1307)
<12 years 21.94% 9.42% 44.34% 51.13% 26.60% 4.89%
(373/1700) (139/1475)  (971/2190)  (903/1766)  (755/2838)  (61/1247)
> 12 years 78.06% 90.58% 55.66% 48.87% 73.40% 95.11%  P<0.001
(1327/1700)  (1336/1475) (1219/2190)  (863/1766)  (2083/2838) (1186/1247)

In bold text statistically significant P-values at 5%

4 P-value estimated by Chi Square test; *Kruskal-Wallis Test

Comparisons for within group differences as assessed by the z- test with the Bonferroni adjustment,

showed no differences.
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In Table 1, country differences were observed in childhood overweight/obesity with

the highest prevalence in Greece at 36.5% and the lowest in Belgium 14.2% (P < 0.001),

predominating in girls; Greece: 38% vs Belgium 17.2% (P < 0.001) (data not shown).

3.2.  Associations between home availability, parental practices and devices in

children’s room with childhood overweight/obesity

Differences between the home environment, digital devices in children’s room and

children’s BMI category are displayed in Table 2.

Table 2: Differences in home availability, parenting practices, and devices in children's room

per BMI category for the total sample of European children

Normal Overweight/Obese
Frequency %(n) %(n) pP?
Home Availability
Fruits 75.09% 24.91%
Always/Often (8054/10,726)  (2672/10,726) 0.003
63.97% 36.03%
Rarely/Never (87/136) (49/136)
Vegetables 75.28% 24.72%
Always/Often (7969/10,586)  (2617/10,586)  0.020
66.67% 33.33%
Rarely/Never (92/552) (460/552)
Sweets 77.20% 22.80%
Always/Often (5314/6883) (1569/6883) P<0.001
71.20% 28.80%
Rarely/Never (727/1021) (294/1021)
Salty snacks 78.25% 21.75%
Always/Often (2856/3650) (794/3650) P<0.001
73.19% 26.81%
Rarely/Never (2757/3764) (1010/3764)
Parenting practices
Consume fresh fruit with child 75.43% 24.57%
Very Often/Often (5214/6912) (1698/6912) 0.065
72.99% 27.01%
Rarely/Never (916/1255) (339/1255)
Be physically active with child 77.54% 22.46%
Very Often/Often (3653/4711) (1058/4711) P<0.001
70.27% 29.73%
Rarely/Never (1510/2149) (639/2149)
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Normal Overweight/Obese
Frequency %(n) %(n) pP?
Watch TV together with your child 73.16% 26.84%
Very Often/Often (3211/4389) (1178/4389) 0.041
75.56% 24.44%
Rarely/Never (1552/2054) (502/2054)
Allow child to eat sweets/ salty snacks 74.67%
whenever he/she asks for Very Often/Often (1775/2377)  25.33% (602/2377) 0.613
75.23% 24.77%
Rarely/Never (3350/4453) (1103/4453)
Allow your child to watch TV or DVD when 72.95% 27.05%
he/she wants Very Often/Often (2451/3360) (909/3360) 0.033
75.20% 24.80%
Rarely/Never (2647/3520) (873/3520)
Allow your child to use the computer, 72.18% 27.82%
mobile or tablet Very Often/Often (2146/2973) (827/2973) 0.001
75.66% 24.34%
Rarely/Never (3351/4429) (1078/4429)
Reward your child by allowing him/her to
watch TV/DVD or use the computer, mobile 71.35% 28.65%
or tablet Very Often/Often (949/1330) (381/1330) 0.016
74.52% 25.48%
Rarely/Never (5338/7163) (1825/7163)
Reward your child with sweets, salty snacks 74.86% 25.14%
(e.g., potato chips) or fast food Very Often/Often (521/696) (175/696) 0.705
74.20% 25.80%
Rarely/Never (6193/8346) (2153/8346)
Reward your child by being physically
active together or by taking him/her to the 73.60% 26.40%
playground or park Very Often/Often (3161/4295) (1134/4295) 0.819
73.85% 26.15%
Rarely/Never (1878/2543) (665/2543)
Digital devices in child’s room
TV 70.60% 29.40%
Yes (3314/4694) (1380/4694) P<0.001
77.61% 22.39%
No (5152/6638) (1486/6638)
DVD player 70.94% 29.06%
Yes (1118/1576) (458/1576) P<0.001
75.66% 24.34%
No (6844/9046) (2202/9046)
Game console (e.g., play station) 70.08% 29.92%
Yes (827/1180) (353/1180) P<0.001
75.53% 24.47%
No (7098/9398) (2300/9398)
Computer 70.55% 29.45%
Yes (1655/2346) (691/2346) P<0.001
76.07% 23.93%
No (6455/8486) (2031/8486)
Tablet or smartphone 71.76% 28.24%
Yes (3179/4430) (1251/4430) P<0.001
76.85% 23.15%
No (5078/6608) (1530/6608)

In bold text statistically significant P-values at 5%

*P-value derived by Chi Square test
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Table 2 shows that there were significant differences between home availability,
parenting practices, and presence of digital devices in children’s room among the normo-
weight and overweight/obese groups. It seems that the availability of fruit and vegetables
‘always/often’ was higher in the normo-weight group than in the overweight/obese. The same
trend was observed for the availability of sweets and salty snacks at a frequency of
‘rarely/never’, being physically active ‘very often/often’ along with permissive parenting
practices such as watching TV and ‘allowing and rewarding’ by permitting the use of computer,
DVD, mobile and tablet. Associations between the home environment, digital devices and

overweight/obesity using the logistic regression model are presented in Table 3.



Table 3: Associations between children's BMI category vs home availability, parenting and digital devices in children's room from the crude and

adjusted regression analysis

Total sample (N= 12, 041)

Overweight/Obese
Model 1 Model 2 Model 3
Unadjusted Adjusted for Adjusted for

Children’s age, sex, regular
exercise and maternal
education

Children’s age, sex, regular
exercise, maternal education
and country

B OR (95%Cl); P-value B OR (95%CI); P-value* B OR (95%CI); P-value*
Home food availability
Fruit
Often/always ref
Rarely/never 0.53 1.70(1.19, 2.42); P = 0.003 0.37 1.46(1.00, 2.11); Pag = 0.049 0.45 1.56(1.07, 2.28); Pag = 0.020
Vegetables
Often/always ref
Rarely/never 0.42 1.52(1.07, 2.17); P =0.021 0.27 1.30(0.89, 1.91); Pagj = 0.174 0.19 1.21(0.82, 1.79); Pagj = 0.324
Sweets
Often/always ref
Rarely/never 0.31 1.37(1.18, 1.59) ; P < 0.001 0.34 1.40(1.21, 1.63); P.g; < 0.001 0.29 1.34(1.14, 1.57); P.g; < 0.001
Salty snacks

Often/always

ref




Total sample (N= 12, 041)

Overweight/Obese

Model 1

Model 2

Model 3

Unadjusted

Adjusted for

Children’s age, sex, regular
exercise and maternal
education

Adjusted for

Children’s age, sex, regular
exercise, maternal education
and country

B OR (95%Cl); P-value B OR (95%CI); P-value* B OR (95%C1); P-value*
Rarely/never 0.28 1.32(1.18, 1.47); P < 0.001 0.37 1.44(1.29, 1.61); P4y < 0.001 0.19 1.21(1.07, 1.38); Pag; = 0.003
Parenting Practices
Consume fruit with child
Very often/often
Rarely/never 0.13 1.14(0.99, 1.30); P =0.066 0.12 1.13(0.98, 1.30); Pag = 0.082 0.12 1.13(0.98, 1.30); Pyg; = 0.100
Be physically active with child
Very often/often ref
Rarely/never 0.38 1.46(1.30, 1.64); P <0.001 0.35 1.41(1.25, 1.59); Pag; < 0.001 0.24 1.27(1.12, 1.44); P4 < 0.001
Watch TV together with child
Very often/often ref
Rarely/never -0.13  0.88(0.78, 0.99); P = 0.041 -0.10  0.90(0.80, 1.02); Pogj=0.112 -0.12 0.89(0.78, 1.01); Pug; = 0.062

Allow child to eat sweets/salty snacks whenever

wants

Very often/often

ref
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Total sample (N= 12, 041)

Overweight/Obese

Model 1

Model 2

Model 3

Unadjusted

Adjusted for

Children’s age, sex, regular
exercise and maternal
education

Adjusted for

Children’s age, sex, regular
exercise, maternal education
and country

B OR (95%Cl); P-value B OR (95%CI); P-value* B OR (95%C1); P-value*
Rarely/never -0.03  0.97(0.87,1.09); P=0.613 0.06 1.07(0.94, 1.21); P,g; = 0.301 0.12 1.12(0.98, 1.28); P.g = 0.085
Allow child to watch TV or DVD whenever wants
Very often/often ref
Rarely/never -0.12  0.89(0.80, 0.99); P = 0.033 -0.06  0.94(0.84, 1.06); Pag; = 0.312 -0.21  0.81(0.72, 0.92); Pagj = 0.001
Allow child to use computer/mobile/tablet
whenever wants
Very often/often ref
Rarely/never -0.18  0.83(0.75, 0.93); P=0.001 -0.11 0.90(0.80, 1.00); Pag; =0.063 -0.26  0.77(0.68, 0.88); Pagj < 0.001
Reward your child by allowing to watch TV/DVD,
use computer/mobile/or tablet
Very often/often ref
Rarely/never -0.16  0.85(0.75, 0.97); P=0.016 -0.12 0.89(0.78, 1.02); P,gi = 0.100 -0.16  0.86(0.74, 0.98); Pag; = 0.029

Reward child with sweets, salty snacks (e.g.,

potatoes chips) or fast food

Very often/often

ref
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Total sample (N= 12, 041)

Overweight/Obese

Model 1

Model 2

Model 3

Unadjusted

Adjusted for

Children’s age, sex, regular
exercise and maternal
education

Adjusted for

Children’s age, sex, regular
exercise, maternal education
and country

B OR (95%Cl); P-value B OR (95%CI); P-value* B OR (95%C1); P-value*
Rarely/never 0.03 1.03(0.87, 1.24); P=0.705 0.20 1.22(1.00, 1.48); Pagj = 0.043 0.12 1.13(0.93, 1.37); Pag = 0.233
Reward child by being physically active together
Very often/often ref
Rarely/never -0.01  0.99(0.88, 1.10); P=0.819 -0.03 0.97(0.86, 1.09); Pag = 0.634 0.07 1.07(0.95, 1.21); Pagj = 0.276
Digital devices in child’s room
TV
Yes ref
No -0.37  0.69(0.64, 0.75); P < 0.001 -0.31 0.74(0.67, 0.81); Pag; < 0.001 -0.31  0.73(0.66, 0.82); P.g < 0.001
DVD
Yes ref
No -0.24  0.78(0.70, 0.88); P < 0.001 -0.17  0.84(0.74, 0.95); P.g; = 0.007 -0.13  0.88(0.77, 0.99); Pug; = 0.042
Play station
Yes ref
No -0.28  0.76(0.66, 0.87); P < 0.001 -0.23 0.79(0.68, 0.91); Pag; < 0.001 -0.24  0.79(0.68, 0.91); P.g; < 0.001
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Overweight/Obese

Model 1 Model 2

Model 3

Total sample (N= 12, 041) Unadjusted Adjusted for

Children’s age, sex, regular
exercise and maternal

Adjusted for

Children’s age, sex, regular
exercise, maternal education

education and country

B OR (95%Cl); P-value B OR (95%CI); P-value* B OR (95%C1); P-value*
Computer
Yes ref
No -0.28  0.75(0.68, 0.83); P < 0.001 -0.21 0.81(0.73, 0.91); Pag; < 0.001 -0.18  0.84(0.74, 0.94); P.g; = 0.003
Tablet or Smartphone
Yes ref
No -0.27  0.77(0.70, 0.83); P < 0.001 -0.20  0.81(0.74, 0.89); P.g < 0.001 -0.20  0.82(0.74, 0.91); P.g; < 0.001

In bold text statistically significant P-values < 0.05

Total sample N= 12, 041

* ref: Reference group

Dependent BMI category (0= normo-weight vs 1= overweight/obese)

Model 1 Unadjusted logistic regression

Model 2 Adjusting for age, sex, physical activity and mother’s educational level

Model 3 Adjusting for age, sex, physical activity, mother’s educational level and country
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In the crude regression analysis, home availability of fruit, vegetables, sweets, salty snacks at a
frequency of rarely/never as compared to always/often were positively associated with
overweight/obesity in children. In fact, home availability of fruits and vegetables ‘rarely/never’ were
associated with 70% and 52% increased odds of children being overweight/obese as compared to
those when these foods were available ‘always/often’ [ (fruit: OR: 1.70, 95%CI: 1.19-2.42, P =0.003);
(vegetables: OR: 1.52, 95%CI: 1.07-2.17, P = 0.021)]. Similarly, home availability of salty snacks
and sweets ‘rarely/never’ were associated with 32-37% increased odds of overweight/obesity [(salty
snacks: OR: 1.32, 95%CI; 1.18-1.47, P < 0.001; sweets: OR: 1.37, 95%CI: 1.18-1.59, P < 0.001).
Parenting practices such as being physically active with the child ‘rarely/never’ was associated with
46% increased odds of overweight/obesity as compared to ‘very often/often’ (OR: 1.46, 95%CI: 1.30-
1.64, P < 0.001). In contrast, parents watching TV with the child and allowing the child to watch
TV/DVD whenever he/she wants ‘rarely/never’ including rewarding and children’s watching
TV/DVD or computer/mobile/tablet use at a frequency of ‘ rarely/never’ were inversely associated
with overweight/obesity than ‘very often/often’[(watching TV with child: OR: 0.88, 95%CI: 0.78-
0.99, P=0.041); allow child to watch TV/DVD: OR: 0.89, 95%CI: 0.80-0.99, P=0.033); (allow child
to use computer/mobile/tablet: OR: 0.83, (95%CI: 0.75-0.93, P=0.001); (reward by allowing to watch
TV/DVD or use computer/mobile/ tablet; OR: 0.85, 95%CI: 0.75-0.97, P =0.016). As for the presence
of digital devices in the child’s room, parents’ responding ‘no’ was associated with 22-31% decreased
odds of children’s overweight/obesity [TV: OR:0.69, 95%CI: 0.64-0.75, P <0.001; DVD: OR: 0.78,
95%CI:0.70-0.88, P < 0.001; Play station; OR:0.76, 95%CI: 0.66-0.87, P < 0.001; Computer:
OR:0.75, 95%CI: 0.68-0.83, P < 0.001; Tablet or smartphone: OR:0.77, 95%CI: 0.70-0.83, P <
0.001)]. After adjusting for children’ age, sex, regular exercise, maternal educational level, and
country, statistical significance remained for all variables except for home availability of vegetables

and ‘watch TV together with my child’. It appears that for all variables regular exercise (one hour at



least 3 days/week) and mother’s educational level > 12 years were associated with decreased odds of

children’s overweight/obesity (data not shown).

4. Discussion

The present study aimed to investigate associations among home food availability, parenting
practices, lifestyle patterns and childhood overweight/obesity. The results underlined four principal
findings. First, after adjusting for children’s age, sex, physical activity, mother’s educational level and
country, home availability of fruits and unhealthy snacking (sweets and salty snacks) ‘rarely/never’
as compared to ‘always/often” were associated with childhood overweight/obesity. Secondly, parents
being physically active with their child ‘rarely/never’ as compared to ‘always/often’ were associated
with overweight/obesity. Thirdly, allowing and rewarding by TV/DVD watching, computer/mobile
and tablet use ‘rarely/never’ than ‘very often/often” were inversely associated with
overweight/obesity. Finally, the absence of these digital devices in the child’s room, were also

inversely associated with overweight/obesity, that is protective.

In more detail, in the adjusted analysis, home availability of fruits ‘rarely/never’ was positively
associated with childhood overweight/obesity. Thus, suggesting that home availability of fruits
‘always/often’ is a protective practice against childhood overweight/obesity. According to the existing
literature?’*%*3 home availability of fruits and vegetables leads to increased consumption by children.
Additionally, it is well known that adequate consumption of foods with high nutritional value but few
calories, such as the consumption of fruits and vegetables, is a protective factor against childhood
obesity. 2> Thus, a possible explanation for the above finding is that home availability of fruit and
vegetables leads to children’s fruits and vegetables consumption which in turn protects them against

overweight/obesity. Similarly, a previous study agrees that greater availability of nutrient dense foods
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(e.g., fruits and vegetables) were associated with lower BMI z-scores in children. ** However in the
present study in the adjusted analysis no correlations were found for vegetables. This may be due to
the fact that according to prior studies®', Greek children are known to have low intake of vegetables

which could account for no significant result in our analysis.

Moreover, the present study indicated that even low home availability of sweets and salty snacks
was associated with childhood overweight/obesity. We know that high availability of unhealthy

snacks leads to overconsumption by children®’-2

and the frequent consumption of calories dense
foods, such as sugary drinks, sweet and savory snacks are associated with a higher risk of being
overweight and obese in both children and adolescents. >* This finding is very likely to be subject to
bias resulting from parents' excessive desire to overestimate that they are pursuing practices that
benefit their children, even if this is not entirely accurate, giving socially acceptable answers. Another
possible explanation is that parents who participated in this study may have changed their feeding
practices in reaction to their child’s weight. There is some limited evidence that parents, and in
particular mothers, adopt specific restrictive feeding strategies in response to their concerns about
their child’s weight. In particularly, if a child had already developed excessive body weight, the
parents impose limitations on their child's diet. % We should also take into account that in the present
study we examined only the family environment so that children may not consume unhealthy snacks
at home but outside of the home. For example, children may purchase and consume unhealthy sweets
and snacks at school without the parents being aware. In fact, according to COSI study?® evaluated the
school environment in 19 countries in Europe, including Greece, in relation to the possibility of buying
healthy products (e.g., milk and fresh fruit) and unhealthy foods (e.g., cold drinks containing sugar,

sweet snacks and salty snacks), showed that schools in Ireland, Malta, Norway, Portugal and Slovenia

all had medium to high nutritional environment scores, while 97% of Albanian schools had low scores.
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Also, the largest percentage of schools in Greece was rated with an average score. Thus, it is feasible

that the availability of unhealthy snacks at schools can promote intake in children.

Furthermore, the present study indicated that children were more likely to be overweight/obese
when being less frequently physically active with their parents. To date the effect of parental practices
related to children’s physical activity on their children's weight status has been little studied. In fact,

there is limited evidence that parents' physical activity levels *1#?

and caregiver support of physical
activity>> appear to be related to offspring weight, particularly associated with lower BMI z-scores.
However, there isn’t evidence about the association between collaborative social control (active
together) and the children’s weight status. So, our study is important in adding new data to the existing
literature. A recent longitudinal study examined the effect of six parental practices to BMI z-scores

showed no significant interaction effects between collaborative social control and children’s BMI z-

scores. >

Another main finding of the present study is that allowing and rewarding by TV/DVD watching,
computer/mobile and tablet use at a frequency of ‘rarely/never’ were inversely associated with
childhood overweight/obesity. Contradictory to our findings *°; some studies similar to the present

56-58

study show fewer caregivers limits are associated with increased BMI in children while other

t59’60 61,62

studies show the opposite resul or no correlation

Last but not least, the present study suggests that the presence of digital devices in the child’s
room is positively associated with overweight/obesity. Similarly, a recent systematic review>® of
twenty-nine studies showed a consistent association between home media environment and childhood
obesity; greater availability and access to electronic media devices in the home, and specifically in the

child’s bedroom, were associated with higher risk of adiposity. This is perhaps unsurprising as greater
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availability of media in the home has been shown to be associated with weight-related energy balance

behaviours; increased sedentary behaviour, decreased activity levels and increased snacking. 3

To the best of our knowledge, this is the first study that examines parental practices and lifestyle
according to childhood obesity in 6 different countries of Europe. This study has both strengths and
limitations. Study’s main strengths are the large study sample and methodology design. Specifically,
our sample includes a large and socioeconomically diverse population of primary-school-aged
children and their families from six European countries. Also, among the strengths of the present study
is the fact that the standardized protocols and procedures followed across all centers and the
objectively collected data (i.e., anthropometric indices) ensure more objective, reliable and valid
assessment, allowing for greater generalizability of study results. On the other hand, some limitations
of this study must be considered. Most of the collected data is self-reported and thus prone to recall
bias and social desirability. Additionally, because the current study is cross-sectional, we are unable
to determine causality. For example, we cannot conclude if the home availability of nutrient dense
food was protective against overweight/obesity or in response to their children’s weight status parents
may avail this kind of food. Despite the limitations mentioned above, the reported findings deserve

further attention for the development of effective strategies to fight childhood obesity.

For future research, we recommend to include and other children’s caregivers such as grandmother
or/and grandfather because today grandparents are not occasional visitors, but it seems that they also
play an important role in children’s upbringing and therefore in their eating habits and lifestyle
behaviors related to childhood obesity. In fact, a recent meta-analysis®* of 14 studies, examined the
relationship between grandparental child care and childhood obesity, showed that children receiving
care from grandparents have 30% increased risk of being overweight or obesity. A possible
explanation is that grandparents urge their grandchildren to eat larger meals and provide them both

delicious and unhealthy food (e.g., sweets and fried food) as an expression of love, which also points
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to a Greek study ® ; obese children compared to non-obese counterparts reported that the preparation

of their food was done by their grandmothers.

Another factor that could be taken into account along with parental feeding practices is parenting
styles (neglectful, permissive, authoritarian, and authoritative). These parenting characteristics appear
to play a role in children’s eating behavior and weight status. In fact, there is extensive data in the
literature regarding the influence of parenting style on child’s body weight. 3*6¢% The current
literature argues that authoritative appear to be the most protective parenting style and is associated
with a healthy child’s BMI 33668 \whereas a permissive style with increased BMI. 336668
Additionally, parenting styles influence childhood obesity also as a mediator. Specifically, a recent
cross-sectional study showed that parental feeding styles moderate the relationship between food
parenting practices and children’s eating behavior specifically preferences for fruits, vegetables, or
high fat/sugar foods. ® So, if feeding style does alter the effectiveness of food parenting practices on
children’s eating behavior and/or weight outcomes, obesity prevention programs may need to consider

the feeding style that the food parenting practice is occurring in.

The field would also benefit from additional longitudinal studies examining the long-term impacts
of food parenting practices and parental lifestyle as well as the bidirectional relationships between

parental practices and child’s eating behaviors and weight status over time.

5. Conclusion

The home environment and digital media have been found to be significantly correlated with the
weight status of children in Europe. Parents being physically active with their child ‘rarely/never’ as

compared to ‘always/often’ including home availability of fruits and vegetables and unhealthy
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snacking ‘rarely/never’ were associated with overweight/obesity. However, allowing and rewarding
by TV/DVD watching, computer/mobile and tablet use ‘rarely/never’ than ‘very often/often’ as well
as the absence of these digital devices in the child’s room, were inversely associated with
overweight/obesity, that is protective. Since childhood overweight and obesity is an alarming public
health problem worldwide, to which parents may have a pivotal role, it is recommended that health

promotion strategies and intervention programs should be family directed.
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7. Appendix 1

FeeldDiabetes Study Questionnaires (All Families)

Physical Activity was assessed by question below:

With the term “physical activity” we are referring to any kind of physical activity (in leisure time, for

transportation, during work), such as cycling with friends, participating in team sports, dancing,

farming, that increases your heart rate or make you sweat a bit.

YOU.

On how many days during the last week were
you physically active for a total of at least 30
minutes per day?

WEEKDAYS:

U, None
U, 1 day
U; 2 days
U, 3 days
Us 4 days

U 5 days

WEEKENDDAYS?

Q: None
0, 1 day (Saturday or Sunday)
O3 2 days (Saturday and Sunday)

YOUR CHILDy

On how many days during the last week was
your child physically active for a total of at least
1 hour per day?

WEEKDAYS:

U, None
O, 1 day
s 2 days
. 3 days
s 4 days

U 5 days

WEEKENDDAYS?

a: None
0, 1 day (Saturday or Sunday)
O3 2 days (Saturday and Sunday)
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Home food availability was assessed question below:

On a weekly basis, how often the following foods are available at your home?

Always Often Sometimes Rarely Never
1. Fruits a, [ P s [ s
2. Fruit juices, freshly-squeezed or prepacked

, U, [ y Qs
without sugar
3. Fruit juices, prepacked, containing sugar o, [ P} [ [ Us
4. Soft drinks containing sugar , [ ) s [ Us
5. Soft drinks without sugar o, [ ) [ [ Us
6. Vegetables o, [ ) [ [ Us
7. Sweets, biscuits, ice cream, cakes, pastries o, [ ) [ , s
8. Salty snacks (e.g., chips, savory pastries) o, U, [ [ Us




Parenting child-feeding practices were evaluated by question below:

On a weekly basis, how often do you do the following?

playground or to the park

Very often Often Sometimes Rarely Never
1. Consume fresh fruits with your child (i [ ) [ . Us
2. Be physically active with your child i [ P U . Us
3. Watch TV together with your child (i [ ) [ . Us
4. Allow your child to eat sweets and/or salty snacks

Dl Dz D3 D4 Ds
whenever he/she asks for
5. Allow your child to watch TV or DVD when he/she

i Q . Q. Qs
wants
6. Allow your child to use the computer, mobile or

Dl Dz D3 D4 Ds
tablet when he or she wants
7. Reward your child by allowing him/her to watch

i Q . Q. Qs
TV/DVD or use the computer, mobile or tablet
8. Reward your child with sweets, salty snacks (e.g.,

Dl Dz D3 D4 Ds
potato chips) or fast food
9. Reward your child by being physically active
together with him/her or by taking him/her to the | O, [ ) [ . Us




Availability of digital devices in the child’s room was evaluated by question below.

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

Yes No
1 TV O, O,
2 DVD player oy 3}
3 Game consoles i.e., Play Station o, [ )
4 Computer O, Q;
5 Tablet or smartphone , U,




