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Investigating the relationship between family environments and children’s adoption of obesity-

related behaviours in Italy

Riccardo Borgia!, Giulia Tiboldo? *, Elena Castellari?

Abstract

This study investigates the association between family-environment and children’s adoption of
four obesity-related behaviours: regular physical activity, adequate fruit and végetable (FV)
consumption, having an adequate breakfast and daily snack consumption. We péffermia cross-
sectional analysis using a nationally representative sample of Italian householdsywith) children
(45,333 children from 30,228 households) collected by ISTAT over the petiod 2013-2023. Two
sets of logit models are estimated to investigate the relationship between children’s adoption of the
four behaviours under analysis and household characteristics ¢househeld “models), as well as
paternal and maternal habits (parental models). Our results, show @ statistically significant
correlation exists between the adoption of obesity-relatedbehaviours in adults and children within
the same household. Moreover, this relationship is found to'be stronger for relatively unhealthy
behaviours (e.g., snacking) than for healthy omes%(e.g., 4V consumption) and when maternal

behaviour is accounted for.
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1. Introduction

Although Italy has the lowest percentage of adults with obesity in{Europe, (Eurostat, 2022),
childhood overweight and obesity rates are among the highest amongsthe European Union (EU)
Member States. In detail, 39% of boys and 29% of girls ingltalypare Overweight, compared to the
European average of 36% and 23%, respectively (WHO;%320235). Childhood obesity leads to a
higher risk of poor health during adolescence and adultheod (Rolland-Cachera et al., 2006; Stettler
et al., 2002) and lifelong health problemsy,suchy as cardiovascular diseases, diabetes, and
hypertension (MacMahon et al., 2009; Patk et al., 2012; Pulgaron, 2013; Rankin et al., 2016).
Further, childhood obesity €aminecéase the likelihood of experiencing behavioural and emotional
difficulties, sometimes_leading tedstigmatization, poor socialization, and reduced educational
attainment (Cunninghany et'all; 2014; Pulgaron, 2013; WHO, 2017). Therefore, understanding the
key determinants of childhood overweight and obesity is crucial for the development of effective

measures,to centain one of today’s most urgent public health challenges (Lobstein et al., 2004).

Maintaining a correct balance between energy intake and energy expenditure is at the basis
of body weight regulation (Lustig, 2001). Indeed, scientific literature suggests that children
engaging in less physical activity (PA) ( Andersen et al., 1998, Hernandez et al., 1999) are more
likely to be overweight and obese (Janssen, 2007). On the other hand, children with a high energy
intake and poor diet quality — e.g., low fruit and vegetable consumption (Arcan et al., 2007;

Pearson et al., 2009), breakfast skipping (Hallstrom et al., 2013) and high snack consumption
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(Jahns et al., 2001) — are at greater risk of becoming obese and overweight. Therefore, identifying
the drivers of such obesity-related behaviours is crucial for designing public health measures

aimed at mitigating their adoption.

An informative approach to understanding the mechanisms behind obesity-related habits
during childhood is the analysis of children’s environments. According to the ANalysis Grid for
Environments Linked to Obesity (ANGELO) framework developed by Swinburn etal.{1999) and
Ferreira et al. (2006) such environments can be primarily categorized in twofclassesiymicro-
environments (e.g., family/household, school, workplace, neighbourhodd, ‘etc.)vand macro-
environments (e.g., city/municipality/region, infrastructures, healthgare system, etc.). Each
environment can be further classified in four types: physicaly, so€io=gultural, economic, and
political. Some previous research has explored how the preader, school environment can shape
children’s eating habits and dietary behaviours (Castéllati & Berning, 2016; Castellari et al., 2018;
Sogari et al., 2024; Vitali et al., 2023). The present paperspecifically focuses on the family micro-
environment, since its influence on childhood behavieur adoption is widely recognized in previous
scientific studies (Cerroni et al., 2019; Pickard et al., 2024; Wang et al., 2011; Maestri &
Macchioni, 2021). Moreover, Wseveral studies show that, within the above-mentioned
environments, socio-ecenomi¢,statis (SES) and the modelling role played by parents are the most
frequent aspects investigatediwithin familial settings (Beydoun and Wang, 2009; Ferreira et al.,
2006). Howewver;ito the best of our knowledge, the individual and combined relevance of the two
parents “habitsywith these behaviours have not been deeply investigated (Ferreira et al., 2006;
Goldmanyet al., 2012; Wang et al., 2011). The observation of only one parent at a time can hide
some behavioural interactions and be a potential source of miscomprehension of such familial

dynamics (Hart et al., 2010; Kueppers et al., 2018; Ng et al., 2025).

This study extends the existing literature on childhood overweight/obesity and health-
related behaviours in several important ways. While previous research has consistently

documented the association between family environments and children's health outcomes (Pickard
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et al., 2024; Wang et al., 2011), much of the evidence has focused on obesity prevalence or body
mass index (BMI) as outcome measures, rather than on the specific behavioural pathways through
which obesity risk is transmitted across generations. This study provides a more nuanced
understanding of the mechanisms linking family environments to children's obesity risk by
examining four key obesity-related behaviours, namely: regular practice of physical activity (PA-
practice), adequate fruit and vegetables consumption (FV-consumption) (Arcan_et al., 2007,
Pearson et al., 2009), having breakfast (Breakfast-consumption), and daily gemsumption of
savoury snacks (Snacks-consumption) (Jahns et al., 2001). Furthermore, snueh of the existing
literature relies on relatively small samples, regional populations, or data from single Countries
and time periods, limiting the generalisability of findings. Using.a largesnationally representative
sample of Italian households collected over the period 20132023, this,paper offers robust and up-
to-date evidence on children's health behaviours in ltaly. The latge sample size (45,333 children
belonging to 30,228 households) also enables a mote detailed investigation of behavioural patterns
within households. To the best of otix knowledge,wesults of the Italian Multipurpose Survey on
Households Daily Life Aspects (MHDLAWISTAT, 2018, 2021) have not been employed before
to investigate the mechanisms behind the adoption of obesity-related habits among children. While
prior studies have frequentlyafocused on parental influences as a whole or have primarily examined
maternal effects (Hart ebal:332010; Kueppers et al., 2018; Ng et al., 2025), this paper contributes
to the growing' literaturé on intergenerational transmission of health behaviours by separately
analysing materndl and paternal habits, providing further insight into the gendered dimensions of
health béhaviour transmission within families. Finally, the study contributes novel evidence by
demonstrating that parent-child associations are stronger for unhealthy behaviours, such as snack
consumption, than for healthy behaviours, such as fruit and vegetable intake. This finding suggests
that the transmission of health behaviours within families may be asymmetric, a dimension that

has received limited attention in previous research. By highlighting differences in the
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intergenerational transmission of healthy and unhealthy behaviours, the study offers important

implications for the design of family-based interventions aimed at preventing childhood obesity.

The rest of the paper is organized as follows: section 2 illustrates materials and methods,

section 3 and 4 describe the key results of the analysis, section 5 concludes.

2. Materials and methods

2.1. Sample selection

The study is performed using secondary data from the"MHDLA conducted by ISTAT
(2018, 2021). The survey annually covers a large sample of Italian households (about 50,000
individuals from 20,000 households every year) and collectsindividual self-reported information
on several aspects of daily life and behaviou#s, including food consumption patterns and other
health-related behaviours. We combine,eleveniyears (2013-2023) of MHDLA data in a unique
repeated cross-sectional dataset. Qualy households with children and both parents are considered,
resulting in a final dataset 0f43,333 children and 30,228 households, with children being identified

as individuals younger than 18;

2.2.Wariables and measures

As diet and physical activity are recognized as key factors in affecting the risk of
developing overweight and obesity since early childhood (Lustig, 2001), we develop four key
indicators of obesity-related behaviours in children using secondary data collected from the
MHDLA survey (ISTAT, 2018, 2021). In doing so, we contrast two sets of behaviours based on
their potential effect on childhood obesity risk. The first one includes relatively healthy behaviours

that may reduce obesity risk, namely PA-practice, Breakfast-consumption and FV-consumption,
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while the second one captures a potentially obesogenic behaviour, that is, Snacks-consumption

(Lustig, 2001)".

Based on the MHDLA survey, each of these behaviours is captured by a binary variable.
PA-practice takes the value of 1 for respondents who report regularly practising one or more sports
throughout the year, and 0 otherwise. FV-consumption is constructed using information on the
daily number of portions of fruit and vegetables consumed and takes the valte of'l for respondents
consuming at least five portions per day, in line with nutritional guidelineS{(CREA, 2019), and 0
otherwise. Breakfast-consumption takes the value of 1 for respondentsiwho geport consuming a
complete breakfast, while it equals 0 for those who skip breakfast or only drink coffee or tea
without eating any food. Finally, Snacks-consumption takes the value of 1 for respondents who
consume savoury snacks, such as potato chips or popeotn, at least once a day, and O for those
consuming them less frequently. A detailed(deseription of variable definitions and the original

MHDLA questions used to construct thém is reported in Supplementary Materials, Section A.

2.3. Statistical analysis

To explore the #elationship between the adoption of obesity-related behaviours by adults
and childrenswithin the same household, we estimate two sets of logit models, namely household
models “and parental models (Cramer, 2003). The first set of models — household models —
investigates the association between the adoption of obesity-related behaviours by children and
overall household characteristics. The second set of models — parental models — evaluates
separately the relationship between the adoption of obesity-related behaviours by children and by

their mothers and fathers, respectively.

! These four habits have been selected considering their widely recognised relevance in scientific literature in affecting
the likelihood of incurring overweight and obesity, especially among children (Jahns et al., 2001, Arcan et al., 2007,
Pearson et al., 2009, Hallstrom et al., 2013). Indeed, observing the consumption of other food items, as eggs, meat,
and dairy products, would have turned the interpretation of the results less univocal against the scope of this study.
Other obesity-related behaviours as smoking and alcohol consumption, are not suitable for a children-centred study.

6



155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

More specifically, the household models study the association between presence of the
1dentified children’s behaviours and the characteristics of the household from a socio-economic,
health (i.e., presence of adults with overweight/obesity) and behavioural perspective. Considering
the scientific literature on the role of the family socio-economic status (SES) in influencing
children’s dietary behaviours (Fernandez-Alvira et al., 2015; Hallstrom et al., 2012), the following
variables are employed as socio-economic proxies: level of education (Education) and
employment (Employment) of the head of the household; number of childreagliving in the
household (Children number); and geographical area of residence (Geographical)."Fo capture the
health status of the household’s components, we include the presenee of adults with
overweight/obesity within the family nucleus as a regressorg(lauria et al, 2015)
(Overweight/obese). Moreover, a specific variable indicatingythe adoption of the investigated
obesity-related behaviour at the household level is alseyaccounted for (Adults’ behaviour). Lastly,
in line with previous literature (e.g., O’Loughlin etal., (1999), Story et al. (2002), and Videon &
Manning (2003)), children’s characteristics such asyage (4ge) and gender (Gender) are included

as regressors, together with dummy variables accounting for the survey year (Year).

The parental models alsoyaccodnt for the parental relationship in explaining childhood
obesity/overweight. In these models; for each of the two parents — father and mother — we control
for the level of ‘educationy (Father education; Mother education), employment (Father
employmengg™Mother employment), and weight status (Father with overweight/obesity; Mother
with “everweight/obesity), as well as the adoption of the four targeted behaviours (Father
behaviour, Mother behaviour). The rest of the control variables are unchanged with respect to the
household models. The summary statistics of the key variables used in this analysis are reported

in the Supplementary Materials, section B (Table S2-S4).

Given the dichotomous nature of the dependent variables of these models, we estimate the
relationship between children’s adoption of each of the four obesity-related behaviours of interest

and household level (household models) and parental (parental models) engagement in these
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behaviours through a multivariate logistic regression approach (Cramer, 2003). The probability of
each child 7 adopting a certain obesity-related behaviour j (y#0) given all the explanatory variables

included in the Household and in the Parental models, Xi’s, can be expressed as follows:

01X — _EXPXiB)
P(yz750|X‘) 1+exp(X;f) (1)

where B's are the estimated coefficients of interest (Pindyck and Rubinfeld, 1998).

3. Household and parental models’ estimation results

Tables 1 and 2 report the estimated marginal effects fromithe,logistic regression of the
household and parental models. The estimated coefficientsiyfromiythe corresponding logistic
regressions are reported in the Supplementary Matesials;\Section C (Table S5 and Table S6).
Sections 3.1, 3.2 and 3.3 illustrate the key findings of/the current analysis focusing on the
association between obesity-relatedybehaviours and children’s and household characteristics
(sections 3.1 and 3.2, respectively), las well as adults’ behaviours (section 3.3) referring to the

results of both the household (Tablefl) and the parental model (Table 2).
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Table 1 Household models: Discrete marginal effect of the explanatory variables expressed as absolute percentage

change (n=45,333)

Variables Classes Investigated children’s behaviours
(Reference class in Breakfast- P4- Snacks- FV-
brackets) . . . .
consumption  practice  consumption  consumption

6-10y -0.55 36.62%** 3.63%** 0.69***
Age

11-13 -8.39%** 39.09%*** 6.40%** 0.95%**
(3-5y) Y

14-17y -13.90%**  30.41%** 5.50%** 1.99%***
Gender

Female -3.09%** -7.70%** -0.89%** 0.38**
(Male)

- - *

Overweight/obese At least one 0.16 0.89
(No one) All LATRE 43R

Secondary school license -2.01%* 11.47%%*
Education
(Elementary SChOOl ngh SChOOl dlploma '1 04 1952***
li 1 iversi
icense or lower) Upwersﬂy degree or 1.17 2711

higher
Employment * o _ *kok
(Unemployed) Employed 0.80 1.19 0.23
Geographical Central Italy 9 -1.28%** -0.23
(Northern Italy) Southern Italy and Isles -11.93%** 3.20%%% -1.58%**
Children number 2 -0.65 0.36 -0.13
(1) 3 or more .68k ] 11w 0.36
Adults’ behaviour At least one 9.08*** 14.96*** 16.59%*** 4. 98***
(No one) All 1741%%%  2537%%x g pwkx 8.67%
Goodness of fit statistics
Pseudo R? 0.073 0.153 0.084 0.143
Likelihood %’ ratio test p-va 0.000 0.000 0.000 0.000
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Table 2 Parental models: Discrete marginal effect of the explanatory variables expressed as absolute percentage

change (n=45,333)

Variables Investigated children’s behaviours
(Reference class in Classes Breakfast- PA- Snacks- FV-
brackets) consumption — practice — consumption — COnSUmMpLion
6-10y -0.47 36.55%** 3.58%** 0.71%**
éffsy) 11-13y S826¥FF  39.25%KX  6.26%%* 0.99%#*
14-17y -13.75%**  3(0.85%** 5.24%** 2.04%**
Gender Female 320K 7.80%x .88 %E 0.37%+
(Male)
Father with
overweight/obesity Yes 0.34 -0.15 0.80** <0.15
(No)
Mother with
overweight/obesity Yes -1.63%%* -1.56%** 0.38 -0.20
(No)
] Secondary school license -0.67 6.91*%% -0.99 -0.77
Father education
(Elementary school High school diploma 0.41 1085 *% -2.50%H* -0.71
li 1
icense o lower) University degree or higher 1.85 14.01%*%* -4 89%** -0.52
] Secondary school license -2.99%% 4.52 -0.31 0.46
Mother education
(Elementary school High school diploma -3025% 11.88%%* -2.64%* 0.40
li 1
icense or lower) University degree or higher -1.67 16.82%** -5.59%H* 1.27%*
Father employment - ek )
(Unemployed) Employed 1.13 5.37 0.65 0.40
Mother employment 1 Qs ek ) sk
(Unemployed) Employed 1.19 6.27 0.86 0.04
Geographical Central Italy, -0.66 0.74 -1.37%** -0.25
(Northern Italy) Southernytaly afid Isles 2.09FFE ([0 13%kx 2 85wk -1.57%%
Children number 2 0.19 -0.98* 0.52 -0.15
(1) 3or more -0.13 70306k (.97 0.34
Father behaviour Present 6.68%F%  10.81%FF 13200k 3 ggrex
(Not present)
Mother behaviour 5 ¢ 10.80%*%  14.85%%%  17.61%%x  4.96%*x
(Not present)
Goodness of fit statistics
Pseudo R2 0.075 0.164 0.088 0.144
Likelihood g tatio test pvalue 0.000 0.000 0.000 0.000

% p < 0,01; ** p < 0.05; * p<0.1.

10
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3.1. Associations between obesity-related behaviours and children’s characteristics

Age

Our results show the likelihood of incurring obesity-related behaviours generally increases
with children’s age. Children aged 11-13 years have lower probability of Breakfast-consumption
and are more likely to have daily Snacks-consumption compared to children aged 6-10 years. Our
findings also suggest that children increase PA-practice starting from the age of 5, while this habit
reduces from the age of 14 (Table 1 and Table 2). In contrast, FV-consamption isypositively
associated with age. Furthermore, children aged 14—17-year-olds are 139% less, likely to have
adequate Breakfast-consumption than 3—5-year-old children. Howgyer;)comparing the same age
classes, the likelihood of Snack-consumption or FV-consumptien increases by 5.5%, and by

1.99%, respectively.

Gender

Our results also show the existence of gender differences regarding the presence of obesity-
related behaviours among@childtent. Females are less likely to have an adequate Breakfast-
consumption and regular PAspraetiee. On the other hand, females show higher FV-consumption

and lower occurrence of'dail§f'Snacks-consumption (Table 1 and Table 2).

3.2. Associations between obesity-related behaviours and household characteristics

Geographical area of residence

Children from southern Italy and Italian isles are more at risk of adopting obesity-related
behaviours than those living in Northern Italy. This tendency is particularly pronounced for low
PA-practice and high Snacks-consumption, while it is less evident for low FV-consumption

(Tables 1 and 2).

11
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Number of children in the household

The number of children in the household is not related to the probability of Breakfast- and
FV-consumption, though its relationship with Snacks-consumption is slightly positive.
Conversely, the probability of PA-practice seems to be negatively associated with the number of
children in the household, although this relationship is only statistically significant for households

with three or more children (Table 1 and 2).

3.3. Associations between obesity-related behaviours and adults/parents’ characteristics
Weight status

Overall, our results show that children living in heusehelds with adults who are affected
by overweight/obesity are more likely to engage in ob@sity-related behaviours (Table 1). Focusing
on the results from the parental models’,| we, find/that children with a mother with
overweight/obesity are less likely te,regularly engage in PA-practice or adequate Breakfast-
consumption but are slightly more prone to Snacks-consumption in the case of a father

experiencing overweight/obesity (Fable,2).

Educational level

We find that'the educational level of the head of household is negatively associated with
the adoption 6f Snacks-consumption among children, while the opposite is true for the probability
of children practicing PA regularly (Table 1). Results from the parental models are similar: higher
parental education is associated with a higher probability of children engaging in regular PA-
practice and a lower probability of Snacks-consumption, although this effect is not always
statistically significant (Table 5). Only mother’s educational attainment is positively related with
children’s likelihood of FV-consumption, while negatively related with children’s Breakfast-

consumption.

12
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Employment

Children are less likely to engage in obesity-related behaviours when the household head
is employed, except for FV-consumption, for which no significant association is found (Table 1).
The correlation between employment and children’s Breakfast-consumption is weak, while it is

more marked for regular PA-practice and Snacks-consumption.

Results also show that the relationship between parental employment and children’s
behaviour differs by parent’s gender (Table 2). The presence of a working fathenin theyhousehold
is positively associated with the probability of children’s Breakfast-consumptionjwhile maternal
employment shows the opposite association. We also find strong.association ‘between parental
employment and children PA-practice, with a stronger link obsesved for mothers’ employment
status. Lastly, only maternal employment appears to,be negatively associated with Snacks-

consumption, while FV-consumption is not significantly assoeiated by parental employment.

Adult behaviours

As shown in Table I apositive correlation exists between children’s and adults’ adoption
of the four investigated behavioussp with this relationship being the strongest when both parents
engage in the samelobesity-rélated behaviour. For instance, children living in a household where
only one parent'engages 1n daily snacking are 16.59% more likely to engage in the same behaviour
than peers living in a family where neither adult exhibits this behaviour. This probability increases
up to 28:72% when we look at families in which both parents engage in daily Snacks-consumption.
We also find that the correlation between children’s and adults’ behaviours is the strongest for
Snacks-consumption (i.e., larger marginal effect), followed by PA-practice and Breakfast-
consumption, and the weakest for FV-consumption (Table 1). This pattern is also confirmed by
the results of the parental models where fathers’ and mothers’ behaviours are considered

separately (Table 2).

13
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Table 3 reports the results of the test used to investigate whether the estimated marginal
effects associated with the four investigated behaviours differ significantly between the two
parents in the parental models. Results show that differences between the estimated mothers’ and
fathers’ marginal effects are positive and statistically significant for the four targeted behaviours,
meaning that a higher correlation exists between mothers and children in their behaviour than with
fathers. For instance, children are 4.12% more likely to consume breakfast regularly when their
mothers do so, than when their fathers’ behaviour is considered. A similar result assfound for PA
practice (4.04%) and snack consumption (4.41%). On the other hand, this, difference is milder
when focusing on FV consumption (1.1%). This may imply that mother§ have'a stronger influence

than fathers on children’s adoption of the investigated behaviouts.

Table 3 Differences between the estimated parental marginal effects fof the,fourinvestigated behaviours *

Coefficient Standard Error P-value
Breakfast-consumption 4.12%%* 0.59 0.000
PA-practice 4.04%%* 0.88 0.000
Snacks-consumption 4 ATHHE 0.89 0.000
FV-consumption 108 *** 0.32 0.001

2 Difference between the estimated gnothers’ and fathers’ marginal effects. *** ** * indicates statistically
significance at 1%, 5% and 10% confidenée level tespectively.

4. Discussion

The present study confirms that the prevalence of obesity-related habits among Italian
childtenus rather alarming. According to our sample, only a small portion of children consume the
recommended portions of FV daily (2.92%), and barely half of the sample regularly practice PA
(53.11%). Furthermore, not having an adequate breakfast and consuming snacks every day are
relatively common habits (17.77% and 12.35%, respectively) (Table S4). This picture is largely in
line with the findings of the main reports on the nutritional status of Italian children (Cavallo et

al., 2016; Lauria et al., 2019; Nardone et al., 2018, 2022; Prandini, 2021).
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More specifically, our results indicate that the age of children is associated with a higher
adoption of obesity-related behaviours, except for FV-consumption. This result is consistent with
the 4th Italian report from the Health Behaviour in School-aged Children (HBSC) study (Cavallo
et al., 2016), which showed that the percentage of Italian children skipping breakfast in school
days increased from 18.8 at the age of 11 to 30.1 at the age of 15, while the percentage of breakfast
eaters fell from 63.6 to 53.6, respectively. Moreover, the findings from the 2017/2018 HBSC
survey (Inchley et al., 2020) also showed an increase in daily consumption of sweets and chocolate
among Italian children, ranging from 27% at the age of 11 to 31% at the.age of 13. Lastly, both
the above-mentioned reports observed an age-related fall in PA-practicepwith a decline starting
from the age of 13 years®. The increasing adoption of obesity®telated,beliaviours with age may be
related to the different educational stages of Italian children, Atthe beginning of junior high school
(in Italy at age 11), children usually seek more autenomiy and independence (Neumark-Sztainer et
al., 1999; Story et al., 2002; Videon and Manning, 2003). This desire may have implications on
their food choices, resulting, for ingfanee, in higher snack consumption that may have been
previously limited by stronger parental sasveillance. The beginning of senior high school (at the
age of 14), instead, usually mmplics more time constraints in children’s lifestyle. Less time
available in the mopming might result in a higher risk of not having an adequate breakfast, while
less time available inithefafternoon implies limited opportunities for PA-practice. In addition,
O’Loughliniet al. (1999), Edwards et al. 2015), Farooq et al. (2018) and Marquet et al. (2018)
hypothesized that the availability, accessibility, and appeal of free playground activities decline
with age. On the other hand, our findings show that FV-consumption is positively related with
children’s age. This result is consistent with the HBSC study reporting a similar age-related
increase in FV consumption among Italian children. Moreover, in line with the HBSC study, we

find that the likelihood of Breakfast-consumption decreases to a higher extent with age than FV-

2 Differently from MHDLA, the HBSC sample (around 65.000 children) includes only 11-, 13- and 15-year-old
students attending public schools.
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consumption. One explanation for these findings could be that unhealthy habits are easier to adopt

than healthy ones (Dolgopolova et al., 2022; Kachwaha et al., 2024; Swinburn et al., 2011).

In line with the findings from the Italian national surveillance system (Lauria et al., 2015),
our results show that females are less likely to have an adequate breakfast-consumption and engage
in regular PA-practice®. These results are in line with previous studies showing that a gender gap
exists regarding physical activity, with females tending to be less physically active than‘males both
in childhood and adulthood. Moreover, our results confirm the existence of adNorth-South gap in
terms of obesity-related behaviours: children from the South of Italy andsltalian Isles ate more at
risk of irregular PA-practice, inadequate FV-consumption and daily,_Snacks-consumption

compared to peers from the north or the centre of Italy (Lauriaet al:3204’5).

Asin Fogelholm et al. (1999), the results of theparental models also show that the presence
of overweight mothers is highly correlated withl the uptake“of obesity-related behaviours among
children, in line with our observatiohs on regular BA practice. In accordance with our findings,
Lauria et al. (2015) reported that Ttalian, children aged 8-9 years old with a mother with
overweight/obesity were mote inclined to skip breakfast and to practice less PA, while the

mother’s weight status isfnotcortelated with children’s FV-consumption (Lauria et al., 2015).

Our results ‘alse suggest that the level of education of the household head is positively
associated with tegular PA-practice and lower Snacks-consumption. Moreover, measuring the
correlation, of'each parents’ characteristics on children’s behaviour (i.e., parental models) allows
us to alsojappreciate that children’s FV-consumption is significantly associated only with maternal
education — as also observed by Nardone et al. (2018), Lauria et al. (2015) and Hanson and Chen

(2007).

This analysis also finds significant correlation between adults’ employment status and

children’s adoption of obesity-related habits. Specifically, the employment status of the household

3 Lauria et al. (2015) refers to a sample (n=46.300) of 8-9-years-old children.
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heads is associated with lower presence of children’s obesity-related habits. Some key differences
emerge when differentiating between parents’ employment status. For instance, the likelihood of
children’s adequate Breakfast-consumption is positively associated with paternal employment.
This might reflect the effect of higher familial SES and, hence, greater affordability of healthier
dietary choices (Fernandez-Alvira et al., 2015). On the other hand, the negative association
between Breakfast-consumption and maternal employment may be explained by working mothers
having less time to take care of children’s breakfast in the morning, a role that tendsste be'gendered
(Lauria et al., 2015). For the other investigated behaviours, the role of parental employment moves
in the same direction with different intensity. For example, we find stgonger ‘association between
children PA-practice and maternal rather than paternal employment, This résult may suggest that
maternal employment triggers a greater leap in the familial ‘SES, resulting in a more evident

adoption of this behaviour by children (O’Loughlin etsal., 1999):

In line with O’Loughlin et al. (1999).and Geldman et al. (2012), our analysis confirms
adults’ household habits are significantly assoeiated with children’s adoption of obesity-related
behaviours, with mothers and fathers exhibiting different degrees of modelling influence. In detail,
children’s daily Snacks-consdmption is)the habit most related to parents’ behaviour, while the
weakest relationship isyfound, with’' the adequacy of FV-consumption. Moreover, in line with
Vereecken et al. (2004) that'found children with a daily-snacking mother were more at risk of
adopting themsame habit, our results show a higher likelihood of children’s Snacks-consumption
whenthisshabitis@lso exhibited by mothers. We also find a stronger correlation between children’s
habits and those of mothers compared with fathers with respect to positive behaviours namely,
PA-practice, Breakfast- and FV-consumption. Similar results were also reported in Fogelholm et
al. (1999) and other studies showing that children’s overweight and obesity issues are more
strongly associated with maternal than paternal weight (Whitaker et al., 2010). In agreement with
Goldman et al. (2012) and Vereecken et al. (2004), we also find a positive association between

parental and children FV-consumption, with the mother-child association being stronger than the
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father’s one. Furthermore, the parental daily consumption of FV is the habit with the weakest
marginal effect on children’s behaviours. However, it is also important to point out that FV-
consumption is the least adopted behaviour in our sample (2.92% of children, 3.51% of fathers
and 5.44% of mothers). Therefore, the low emulation of this behaviour by children may reflect a
more general difficulty of adopting it. Other unhealthy behaviours, such as daily Snacks-
consumption, instead, tend to be more easily imitated, evidenced by the stronger correlation found
in the analysis. A possible interpretation might be that the influence that parents play. as‘models is
stronger on unhealthy behaviours than on healthy ones. Vereecken et al. (2004)reported a similar
finding in their study: the likelihood of children imitating maternal behaviougywas higher for the
consumption of soft drinks than for the FV-consumption. A similardynamie®was also reported by
Fogelholm et al. (1999) who found that the probability of children’s practicing of PA is more

influenced by parental inactivity rather than activity.

5. Conclusions, limitations, and further developments

This study explores the interconnection between children’s and adults’ adoption of obesity-
related behaviours. In ling with previous literature (Cavallo et al., 2016; Steinbeck, 2001), the
modelling role of mothersbeingstronger than fathers suggests the importance of engaging mothers
in health prom@tion ‘iterventions. Furthermore, we find a strong correlation between parental
behaviours'and childfen’s Snacks-consumption, suggesting strong interconnections among family
membets an the adoption of unhealthy behaviours and highlighting the importance of extending

interventions to other contexts, such as schools.

Based on the results of this analysis, indications can be drawn about children’s age groups
who are more at risk of adopting specific obesity-related behaviours, therefore suggesting at which
educational stage these habits should be addressed as a priority. In details, we find that Italian
children in junior secondary school (age 11-13 years) are more inclined to increase the

consumption of snacks, while in senior high school (age 14-17 years) they tend to reduce the PA
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practice of PA. The consumption of an adequate breakfast, instead, appears to decrease over time

from elementary to high school.

Our study also identifies priority targets of intervention regarding children’s gender,
indicating that girls are at higher risk of inadequate breakfast consumption and low PA, while boys
have a higher risk of Snack and low FV consumption. Furthermore, our results show a higher
presence of obesity-related behaviours among children from larger families, withdow-educated
and/or unemployed adults, thus reinforcing the recommendation of promoting healthy habits also
in extra-familial environments, which are less influenced by the household SES. Indeedythe results
of this analysis confirm the importance of strengthening impactful initiatives sach as “Okkio alla
Salute”, which promotes physical activity and healthy diets within thé"séhool setting (Nardone et
al., 2018), as well as the EU School Schemes, which allecates resources from the Common
Agricultural Policy to support the distribution of milk, fruit and vegetables to children from
nurseries to secondary schools (European Comanission, 2020). In accordance with previous studies
(Cavallo et al., 2016; Lauria et al., 2019; Nardonevet al., 2018), this study also highlights the
importance of prioritizing the Southtef Italy and Italian Isles in the implementation of health
promotion policies among childrent In these territories, as well as in the rest of Italy, it would be
crucial to leverage health prometion initiatives implemented at local level, including those
financed by targeted community funding opportunities such as the LEADER approach (Liaison
Entre Actioms~deyDéveloppement de I'Economie Rurale), supporting the development of school
canteens'fed byyshorter food supply chains and promoting vegetable gardens at schools (European

Commission, 2006).

An important strength of this research is the employment of a large secondary dataset,
including 45,333 children belonging to 30,228 households and eleven years of observations from
the Italian MHDLA (ISTAT, 2018, 2021). To the best of our knowledge, this secondary data
source has never been employed before to investigate children’s adoption of obesity-related

behaviours. This study therefore contributes to the literature by shedding lights on the mechanism
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underlying the adoption of obesity-related habits among children, with a specific focus on the

familial environment.

Nevertheless, this study has some limitations, mostly related to the nature of the dataset.
First, the Italian MHDLA is based on self-reported measures and, therefore, respondents’ answers
may be affected by their comprehension, memory and by social desirability (Hebert et al., 1995).
Moreover, it is possible that parents complete the survey on behalf of their childeens Then, for
privacy reasons, information related to child’s weight status is omitted, limiting éur ability to
investigate the association between family environment and childhood obesity and overweight. It
should also be recognised that, although unlikely, there is no formal rule preventing the re-
selection of the same household across years (ISTAT 2018, 2024y). Fastly, the use of a secondary
dataset limited our ability to include some variables relevantite this study, such as those addressing
the parental role in household/childcare tasks or family, inceme. We therefore rely on the most
suitable variables available in the MHDLA data, whicheare recognized in the literature as valid

proxies for these variables, such as theyemployment status and level of education.
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Many aspects of this analysis warrant further investigation. Future studies could examine
how habits within a household are formed and transferred to children, considering the
interdependence of behaviours. A deeper understanding of household behavioural interactions
could provide useful insights for the design of public policies targeting the family environment.
As suggested by O’Loughlin et al. (1999), the potential gender-specific modelling role of parents
regarding children’s obesity-related behaviours deserves further investigation. Moreover,
widening the range of investigated habits might enable to generalize the hypothesized ‘dynamics
regarding the contrast between healthy and unhealthy behaviours. Future researchycould further
explore the role of the primary caregiver responsible for household and‘childcare tasks, as well as
the co-occurrence of the investigated behaviours, rather than investigating thém individually as in

the current analysis.
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