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Abstract. This study investigates the association between family-environment and chil-
dren’s adoption of four obesity-related behaviours: regular physical activity, adequate 
fruit and vegetable (FV) consumption, having an adequate breakfast and daily snack 
consumption. We perform a cross-sectional analysis using a nationally representative 
sample of Italian households with children (45,333 children from 30,228 households) 
collected by ISTAT over the period 2013-2023. Two sets of logit models are estimat-
ed to investigate the relationship between children’s adoption of the four behaviours 
under analysis and household characteristics (household models), as well as paternal 
and maternal habits (parental models). Our results show a statistically significant cor-
relation exists between the adoption of obesity-related behaviours in adults and chil-
dren within the same household. Moreover, this relationship is found to be stronger 
for relatively unhealthy behaviours (e.g., snacking) than for healthy ones (e.g., FV con-
sumption) and when maternal behaviour is accounted for.  

Keywords:	 children, obesity-related behaviours, family environment, parental model.

INTRODUCTION

Although Italy has the lowest percentage of adults with obesity in Europe 
(Eurostat, 2022), childhood overweight and obesity rates are among the high-
est among the European Union (EU) Member States. In detail, 39% of boys 
and 29% of girls in Italy are overweight, compared to the European average 
of 36% and 23%, respectively (WHO, 2025). Childhood obesity leads to a 
higher risk of poor health during adolescence and adulthood (Rolland-Cach-
era et al., 2006; Stettler et al., 2002) and lifelong health problems, such as 
cardiovascular diseases, diabetes, and hypertension (MacMahon et al., 2009; 
Park et al., 2012; Pulgarón, 2013; Rankin et al., 2016).  Further, childhood 
obesity can increase the likelihood of experiencing behavioural and emo-
tional difficulties, sometimes leading to stigmatization, poor socialization, 
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and reduced educational attainment (Cunningham et al., 
2014; Pulgarón, 2013; WHO, 2017). Therefore, under-
standing the key determinants of childhood overweight 
and obesity is crucial for the development of effective 
measures to contain 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 lit-
erature suggests that children engaging in less physical 
activity (PA) (Andersen et al., 1998, Hernández et al., 
1999) are more likely to be overweight and obese (Jans-
sen, 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; Pear-
son et al., 2009), breakfast skipping (Hallström et al., 
2013) and high snack consumption (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 meas-
ures aimed at mitigating their adoption.

An informative approach to understanding the 
mechanisms behind obesity-related habits during child-
hood is the analysis of children’s environments. Accord-
ing to the ANalysis Grid for Environments Linked to Obe-
sity (ANGELO) framework developed by Swinburn et 
al. (1999) and  Ferreira et al. (2006) such environments 
can be primarily categorized in two classes: micro-envi-
ronments (e.g., family/household, school, workplace, 
neighbourhood, etc.) and macro-environments (e.g., 
city/municipality/region, infrastructures, healthcare sys-
tem, etc.). Each environment can be further classified 
in four types: physical, socio-cultural, economic, and 
political. Some previous research has explored how the 
broader school environment can shape children’s eat-
ing habits and dietary behaviours (Castellari & Berning, 
2016; Castellari et al., 2018; Sogari et al., 2024; Vitali et 
al., 2023). The present paper specifically focuses on the 
family micro-environment, since its influence on child-
hood behaviour adoption is widely recognized in previ-
ous scientific studies (Cerroni et al., 2019; Pickard et al., 
2024; Wang et al., 2011; Maestri & Macchioni, 2021). 
Moreover, several studies show that, within the above-
mentioned environments, socio-economic status (SES) 
and the modelling role played by parents are the most 
frequent aspects investigated within familial settings 
(Beydoun and Wang, 2009; Ferreira et al., 2006). How-
ever, to the best of our knowledge, the individual and 
combined relevance of the two parents’ habits with these 
behaviours have not been deeply investigated (Ferreira et 
al., 2006; Goldman et 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 child-
hood 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 
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 behav-
ioural pathways through which obesity risk is trans-
mitted across generations. This study provides a more 
nuanced understanding of the mechanisms linking fam-
ily environments to children’s obesity risk by examining 
four key obesity-related behaviours, namely: regular prac-
tice 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 consumption of savoury snacks 
(Snacks-consumption) (Jahns et al., 2001). Furthermore, 
much of the existing literature relies on relatively small 
samples, regional populations, or data from single coun-
tries and time periods, limiting the generalisability of 
findings. Using a large, nationally representative sample 
of Italian households collected over the period 2013–
2023, this paper offers robust and up-to-date evidence 
on children’s health behaviours in Italy. The large sam-
ple size (45,333 children belonging to 30,228 households) 
also enables a more detailed investigation of behav-
ioural patterns within households. To the best of our 
knowledge, results of the Italian Multipurpose Survey on 
Households Daily Life Aspects (MHDLA) (ISTAT, 2018, 
2021) have not been employed before to investigate the 
mechanisms behind the adoption of obesity-related hab-
its among children. While prior studies have frequently 
focused on parental influences as a whole or have pri-
marily examined maternal effects (Hart et al., 2010; Kue-
ppers et al., 2018; Ng et al., 2025), this paper contributes 
to the growing literature on intergenerational transmis-
sion of health behaviours by separately analysing mater-
nal and paternal habits, providing further insight into 
the gendered dimensions of health behaviour transmis-
sion within families. Finally, the study contributes novel 
evidence by demonstrating that parent-child associations 
are stronger for unhealthy behaviours, such as snack con-
sumption, than for healthy behaviours, such as fruit and 
vegetable intake. This finding suggests that the transmis-
sion of health behaviours within families may be asym-
metric, a dimension that has received limited attention 
in previous research. By highlighting differences in the 
intergenerational transmission of healthy and unhealthy 
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behaviours, the study offers important implications for 
the design of family-based interventions aimed at pre-
venting childhood obesity.

The rest of the paper is organized as follows: sec-
tion 2 illustrates materials and methods, section 3 and 
4 describe the key results of the analysis, section 5 con-
cludes.

2.MATERIALS AND METHODS

2.1. Sample selection

The study is performed using secondary data from 
the MHDLA conducted by ISTAT (2018, 2021). The sur-
vey annually covers a large sample of Italian households 
(about 50,000 individuals from 20,000 households every 
year) and collects individual self-reported information 
on several aspects of daily life and behaviours, includ-
ing food consumption patterns and other health-related 
behaviours. We combine eleven years (2013-2023) of 
MHDLA data in a unique repeated cross-sectional data-
set. Only households with children and both parents are 
considered, resulting in a final dataset of 45,333 children 
and 30,228 households, with children being identified as 
individuals younger than 18.

2.2. Variables 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 chil-
dren 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 child-
hood obesity risk. The first one includes relatively healthy 
behaviours that may reduce obesity risk, namely PA-prac-
tice, Breakfast-consumption and FV-consumption, while 
the second one captures a potentially obesogenic behav-
iour, that is, Snacks-consumption (Lustig, 2001)1. 

Based on the MHDLA survey, each of these behav-
iours is captured by a binary variable. PA-practice takes 
the value of 1 for respondents who report regularly 

1 These four habits have been selected considering their widely rec-
ognised 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, Hallström 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. 

practising one or more sports throughout the year, and 
0 otherwise. FV-consumption is constructed using infor-
mation on the daily number of portions of fruit and veg-
etables consumed and takes the value of 1 for respond-
ents consuming at least five portions per day, in line 
with nutritional guidelines (CREA, 2019), and 0 oth-
erwise. Breakfast-consumption takes the value of 1 for 
respondents who report consuming a complete break-
fast, 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 
popcorn, at least once a day, and 0 for those consuming 
them less frequently. A detailed description of variable 
definitions and the original MHDLA questions used to 
construct them are reported in Supplementary Materials, 
in Section A and Table S1, respectively.

2.3. Statistical analysis

To explore the relationship between the adoption 
of obesity-related behaviours by adults and children 
within the same household, we estimate two sets of logit 
models, namely household models and parental mod-
els (Cramer, 2003). The first set of models – household 
models – investigates the association between the adop-
tion of obesity-related behaviours by children and over-
all 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.

More specifically, the household models study the 
association between presence of the identified children’s 
behaviours and the characteristics of the household 
from a socio-economic, health (i.e., presence of adults 
with overweight/obesity) and behavioural perspec-
tive. Considering the scientific literature on the role of 
the family socio-economic status (SES) in influencing 
children’s dietary behaviours (Fernández-Alvira et al., 
2015; Hallström et al., 2012), the following variables 
are employed as socio-economic proxies: level of educa-
tion (Education) and employment (Employment) of the 
head of the household; number of children living in the 
household (Children number); and geographical area of 
residence (Geographical). To capture the health status 
of the household’s components, we include the pres-
ence of adults with overweight/obesity within the family 
nucleus as a regressor (Lauria et al., 2015) (Overweight/
obese).  Moreover, a specific variable indicating the adop-
tion of the investigated obesity-related behaviour at the 
household level is also accounted for (Adults’ behaviour). 
Lastly, in line with previous literature (e.g., O’Loughlin 
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et al., (1999), Story et al. (2002), and Videon & Manning 
(2003)), children’s characteristics such as age (Age) and 
gender (Gender) are included as regressors, together with 
dummy variables accounting for the survey year (Year).

The parental models also account 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 education (Father 
education; Mother education), employment (Father 
employment; Mother employment), and weight status 
(Father with overweight/obesity; Mother with overweight/
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 depend-
ent variables of these models, we estimate the relation-
ship 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 behaviours through a multivariate 
logistic regression approach (Cramer, 2003). The prob-
ability of each child i adopting a certain obesity-related 

behaviour j (yi≠0) given all the explanatory variables 
included in the Household and in the Parental models, 
Xi’s, can be expressed as follows:

P(yi≠0|Xi) = � (1)

where  are the estimated coefficients of interest (Pin-
dyck and Rubinfeld, 1998).

3. HOUSEHOLD AND PARENTAL 
MODELS’ ESTIMATION RESULTS 

Tables 1 and 2 report the estimated marginal effects 
from the logistic regression of the household and paren-
tal models. The estimated coefficients from the corre-
sponding logistic regressions are reported in the Sup-
plementary Materials, 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-related behaviours and children’s and household 
characteristics (sections 3.1 and 3.2, respectively), as well 
as adults’ behaviours (section 3.3) referring to the results 
of both the household (Table 1) and the parental model 
(Table 2).

Table 1. Household models: Discrete marginal effect of the explanatory variables expressed as absolute percentage change (n = 45,333).

Variables (Reference class in brackets) Classes
Investigated children’s behaviours

Breakfast-
consumption PA-practice Snacks-

consumption FV-consumption

Age (3-5 y)
6-10 y -0.55 36.62*** 3.63*** 0.69***
11-13 y -8.39*** 39.09*** 6.40*** 0.95***
14-17 y -13.90*** 30.41*** 5.50*** 1.99***

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

Overweight/obese (No one)
At least one -0.16 -0.89* 1.37*** -0.34**
All -1.17** -2.43*** 1.43*** -0.33*

Education (Elementary school license 
or lower)

Secondary school license -2.01** 11.47*** -1.33* -0.63
High school diploma -1.04 19.52*** -4.33*** -0.50
University degree or higher 1.17 27.11*** -8.39*** 0.27

Employment (Unemployed) Employed 0.80* 6.23*** -1.19*** 0.23

Geographical (Northern Italy)
Central Italy -0.61 0.49 -1.28*** -0.23
Southern Italy and Isles -1.86*** -11.93*** 3.22*** -1.58***

Children number (1)
2 0.28 -0.65 0.36 -0.13
3 or more 0.09 -7.68*** 1.11*** 0.36

Adults’ behaviour (No one)
At least one 9.08*** 14.96*** 16.59*** 4.98***
All 17.41*** 25.37*** 28.72*** 8.67***

Goodness of fit statistics
Pseudo R2 0.073 0.153 0.084 0.143
Likelihood χ2 ratio test p-value 0.000 0.000 0.000 0.000

*** p < 0.01; ** p < 0.05; * p < 0.1.
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3.1. Associations between obesity-related behaviours and 
children’s characteristics

Age

Our results show that the likelihood of incurring 
obesity-related behaviours generally increases with chil-
dren’s age. Children aged 11-13 years have lower prob-
ability 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-consumption is positively associated 
with age. Furthermore, children aged 14-17-year-olds 
are 13.9% less likely to have adequate Breakfast-con-
sumption than 3-5-year-old children. However, compar-
ing the same age classes, the likelihood of Snack-con-
sumption or FV-consumption increases by 5.5%, and by 
1.99%, respectively.

Gender

Our results also show the existence of gender differ-
ences regarding the presence of obesity-related behav-
iours among children. Females are less likely to have 
an adequate Breakfast-consumption and regular PA-
practice. On the other hand, females show higher FV-
consumption and lower occurrence of daily Snacks-con-
sumption (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 particu-
larly pronounced for low PA-practice and high Snacks-
consumption, while it is less evident for low FV-con-
sumption (Tables 1 and 2).

Table 2 Parental models: Discrete marginal effect of the explanatory variables expressed as absolute percentage change (n=45,333).å

Variables (Reference class in brackets) Classes
Investigated children’s behaviours

Breakfast-
consumption PA-practice Snacks-

consumption FV-consumption

Age (3-5 y)
6-10 y -0.47 36.55*** 3.58*** 0.71***
11-13 y -8.26*** 39.25*** 6.26*** 0.99***
14-17 y -13.75*** 30.85*** 5.24*** 2.04***

Gender (Male) Female -3.12*** -7.80*** -0.88*** 0.37**
Father with overweight/obesity (No) Yes 0.34 -0.15 0.80** -0.15
Mother with overweight/obesity (No) Yes -1.63*** -1.56*** 0.38 -0.20

Father education (Elementary school 
license or lower)

Secondary school license -0.67 6.91*** -0.99 -0.77
High school diploma 0.41 10.85*** -2.56*** -0.71
University degree or higher 1.85 14.01*** -4.89*** -0.52

Mother education (Elementary school 
license or lower)

Secondary school license -2.99*** 4.52 -0.31 0.46
High school diploma -3.25** 11.88*** -2.64*** 0.40
University degree or higher -1.67 16.82*** -5.59*** 1.27**

Father employment (Unemployed) Employed 1.13** 5.37*** -0.65 0.40
Mother employment (Unemployed) Employed -1.19*** 6.27*** -0.86*** 0.04

Geographical (Northern Italy)
Central Italy -0.66 0.74 -1.37*** -0.25
Southern Italy and Isles -2.19*** -10.13*** 2.85*** -1.57***

Children number (1)
2 0.19 -0.98* 0.52 -0.15
3 or more -0.13 -7.03*** 0.97** 0.34

Father behaviour (Not present) Present 6.68*** 10.81*** 13.20*** 3.88***
Mother behaviour (Not present) Present 10.80*** 14.85*** 17.61*** 4.96***
Goodness of fit statistics
Pseudo R2 0.075 0.164 0.088 0.144
Likelihood χ2 ratio test pvalue 0.000 0.000 0.000 0.000

*** p < 0.01; ** p < 0.05; * p < 0.1.
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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-consump-
tion, though its relationship with Snacks-consumption is 
slightly positive. Conversely, the probability of PA-prac-
tice 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 
households with adults who are affected by overweight/
obesity are more likely to engage in obesity-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 to 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 (Table 2).

Educational level

We find that the educational level of the head of 
household is negatively associated with the adoption of 
Snacks-consumption among children, while the oppo-
site 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 posi-
tively related with children’s likelihood of FV-consump-
tion, while negatively related with children’s Breakfast-
consumption.

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-con-
sumption.

Results also show that the relationship between 
parental employment and children’s behaviour differs 
by parent’s gender (Table 2). The presence of a work-
ing father in the household is positively associated with 
the probability of children’s Breakfast-consumption, 
while maternal employment shows the opposite associa-
tion. We also find strong association between parental 
employment and children PA-practice, with a stronger 
link observed for mothers’ employment status. Lastly, 
only maternal employment appears to be negatively asso-
ciated with Snacks-consumption, while FV-consumption 
is not significantly associated with parental employment.

Adult behaviours

As shown in Table 1, a positive correlation exists 
between children’s and adults’ adoption of the four 
investigated behaviours, with this relationship being the 
strongest when both parents engage in the same obesi-
ty-related behaviour. For instance, children living in a 
household where only one parent engages in daily snack-
ing are 16.59% more likely to engage in the same behav-
iour 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 mar-
ginal effect), followed by PA-practice and Breakfast-con-
sumption, 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).

Table 3 reports the results of the test used to inves-
tigate whether the estimated marginal effects associat-
ed with the four investigated behaviours differ signifi-
cantly 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 behav-
iours, 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 is found 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 mothers have a stronger 
influence than fathers on children’s adoption of the 
investigated behaviours.
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4. DISCUSSION

The present study confirms that the prevalence of 
obesity-related habits among Italian children is rather 
alarming. According to our sample, only a small por-
tion of children consume the recommended portions of 
FV daily (2.92%), and barely half of the sample regu-
larly practice PA (53.11%). Furthermore, not having an 
adequate breakfast and consuming snacks every day are 
relatively common habits (17.77% and 12.35%, respec-
tively) (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).

More specifically, our results indicate that the age 
of children is associated with a higher adoption of obe-
sity-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 per-
centage 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-practice, with a decline starting from the age of 13 
years2. The increasing adoption of obesity-related behav-
iours with age may be related to the different education-
al stages of Italian children. At the beginning of junior 
high school (in Italy at age 11), children usually seek 
more autonomy and independence (Neumark-Sztainer et 

2 Differently from MHDLA, the HBSC sample (around 65.000 chil-
dren) includes only 11-, 13- and 15-year-old students attending public 
schools. 

al., 1999; Story et al., 2002; Videon and Manning, 2003). 
This desire may have implications on their food choices, 
resulting, for instance, in higher snack consumption that 
may have been previously limited by stronger parental 
surveillance. The beginning of senior high school (at 
the age of 14), instead, usually implies more time con-
straints in children’s lifestyle. Less time available in the 
morning might result in a higher risk of not having an 
adequate breakfast, while less time available in the after-
noon implies limited opportunities for PA-practice. In 
addition, O’Loughlin et al. (1999), Edwards et al. 2015), 
Farooq et al. (2018) and Marquet et al. (2018) hypoth-
esized that the availability, accessibility, and appeal of 
free playground activities decline with age. On the other 
hand, our findings show that FV-consumption is posi-
tively related with children’s age. This result is consist-
ent 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-consumption. One expla-
nation 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 break-
fast-consumption and engage in regular PA-practice3. 
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 a North-South gap in terms of 
obesity-related behaviours: children from the South of 
Italy and Italian Isles are 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 (Lauria et al., 2015).

As in Fogelholm et al. (1999), the results of the 
parental models also show that the presence of over-
weight mothers is highly correlated with the uptake of 
obesity-related behaviours among children, in line with 
our observations on regular PA practice. In accordance 
with our findings, Lauria et al. (2015) reported that Ital-
ian children aged 8-9 years old with a mother with over-
weight/obesity were more inclined to skip breakfast and 
to practice less PA, while the mother’s weight status is 
not correlated with children’s FV-consumption (Lauria 
et al., 2015).

3  Lauria et al. (2015) refers to a sample (n=46.300) of 8-9-years-old 
children.

Table 3. Differences between the estimated parental marginal 
effects for the four investigated behaviours a

 Coefficient Standard 
Error P-value

Breakfast-consumption 4.12*** 0.59 0.000
PA-practice 4.04*** 0.88 0.000
Snacks-consumption 4.41*** 0.89 0.000
FV-consumption 1.08*** 0.32 0.001
a Difference between the estimated mothers’ and fathers’ marginal 
effects. ***, **, * indicates statistically significance at 1%, 5% and 
10% confidence level respectively.
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Our results also suggest that the level of education of 
the household head is positively associated with regular 
PA-practice and lower Snacks-consumption. Moreover, 
measuring the correlation of each parents’ characteris-
tics on children’s behaviour (i.e., parental models) allows 
us to also appreciate 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 adop-
tion of obesity-related habits. Specifically, the employ-
ment status of the household 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 posi-
tively associated with paternal employment. This might 
reflect the effect of higher familial SES and, hence, great-
er affordability of healthier dietary choices (Fernández-
Alvira et al., 2015). On the other hand, the negative asso-
ciation between Breakfast-consumption and maternal 
employment may be explained by working mothers hav-
ing less time to take care of children’s breakfast in the 
morning, a role that tends to 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 stronger associa-
tion between children PA-practice and maternal rather 
than paternal employment. This result 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 et al., 1999).

In line with O’Loughlin et al. (1999) and Goldman 
et al. (2012), our analysis confirms adults’ household 
habits are significantly associated with children’s adop-
tion of obesity-related behaviours, with mothers and 
fathers exhibiting different degrees of modelling influ-
ence. In detail, children’s daily Snacks-consumption is 
the habit most related to parents’ behaviour, while the 
weakest relationship is found 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 the same habit, our results 
show a higher likelihood of children’s Snacks-consump-
tion when this habit is also 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 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 chil-
dren, 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-consump-
tion, instead, tend to be more easily imitated, evidenced 
by the stronger correlation found in the analysis. A pos-
sible interpretation might be that the influence that par-
ents 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 behaviour was higher for the con-
sumption of soft drinks than for the FV-consumption. 
A similar dynamic 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 behav-
iours. In line with previous literature (Cavallo et al., 
2016; Steinbeck, 2001), the modelling role of mothers 
being stronger than fathers suggests the importance of 
engaging mothers in health promotion interventions. 
Furthermore, we find a strong correlation between 
parental behaviours and children’s Snacks-consumption, 
suggesting strong interconnections among family mem-
bers in the adoption of unhealthy behaviours and high-
lighting 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 consump-
tion of snacks, while in senior high school (age 14-17 
years) they tend to reduce the practice of PA. The con-
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sumption of an adequate breakfast, instead, appears to 
decrease over time from elementary to high school. 

Our study also identifies priority targets of interven-
tion 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, with low-educated and/or unem-
ployed adults, thus reinforcing the recommendation of 
promoting healthy habits also in extra-familial environ-
ments, which are less influenced by the household SES. 
Indeed, the results of this analysis confirm the impor-
tance of strengthening impactful initiatives such as “Okkio 
alla Salute”, which promotes physical activity and healthy 
diets within the school setting (Nardone et al., 2018), as 
well as the EU School Schemes, which allocates resources 
from the Common Agricultural Policy to support the dis-
tribution of milk, fruit and vegetables to children from 
nurseries to secondary schools (European Commission, 
2020). In accordance with previous studies (Cavallo et al., 
2016; Lauria et al., 2019; Nardone et al., 2018), this study 
also highlights the importance of prioritizing the South 
of Italy and Italian Isles in the implementation of health 
promotion policies among children. In these territories, as 
well as in the rest of Italy, it would be crucial to leverage 
health promotion initiatives implemented at local level, 
including those financed by targeted community fund-
ing opportunities such as the LEADER approach (Liaison 
Entre Actions de Développement de l’Economie Rurale), 
supporting the development of school canteens fed by 
shorter food supply chains and promoting vegetable gar-
dens 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 lit-
erature by shedding lights on the mechanism underlying 
the adoption of obesity-related habits among children, 
with a specific focus on the familial environment.

Nevertheless, this study has some limitations, most-
ly related to the nature of the dataset. First, the Italian 
MHDLA is based on self-reported measures and, there-
fore, respondents’ answers may be affected by their com-
prehension, memory and by social desirability (Hebert et 
al., 1995). Moreover, it is possible that parents complete 
the survey on behalf of their children. Then, for privacy 
reasons, information related to child’s weight status is 

omitted, limiting our ability to investigate the associa-
tion between family environment and childhood obesi-
ty 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, 2021). Lastly, the use of a secondary dataset lim-
ited our ability to include some variables relevant to 
this study, such as those addressing the parental role in 
household/childcare tasks or family income. We there-
fore rely on the most suitable variables available in the 
MHDLA data, which are recognized in the literature as 
valid proxies for these variables, such as the employment 
status and level of education.

Many aspects of this analysis warrant further investi-
gation. Future studies could examine how habits within a 
household are formed and transferred to children, consid-
ering the interdependence of behaviours. A deeper under-
standing of household behavioural interactions could pro-
vide useful insights for the design of public policies target-
ing 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 research could 
further explore the role of the primary caregiver respon-
sible for household and childcare tasks, as well as the co-
occurrence of the investigated behaviours, rather than 
investigating them individually as in the current analysis.
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