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Abstract
Over the last decades, economic, social, and environmental changes have profoundly
affected citizen-consumer’s lifestyle and food habits. Current food habits encourage
people either to eat more outside home or to a massive use of convenience foods.
The consequence is the increasing rate of overweight and obesity through the
population and in particular among children. The resulting social and environmental
costs are huge. Indeed, it increases government health expenditure as well as
environmental pollution due to the large amount of water, fertilizers, and chemicals
involved in the production process. The study focuses on these issues aiming at
uncovering the aspects able to encourage healthier and more responsible food
habits. Specifically, it explores the effects of different parental characteristics on
children’s food habits and lifestyle. The study findings reveal a positive effect of
parental socio-demographic characteristics (i.e., education and occupation), diet
awareness, and lifestyle on children’s food habits and lifestyle, offering practical
insights for regulators on how to promote healthier and more sustainable food
habits among children.
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Introduction
Over the last decades, deep economic, social, and environmental changes have encouraged the raise of new consumers’ requests towards food. On the one hand, the increasing
consumers’ awareness about food and the effects it has on citizen-consumer’s health and
life has spur consumers’ interest and consumption towards healthier food products, more
respectful of the environment and of all actors involved in the production process,
namely, more sustainable (Marotta and Nazzaro 2012; Ohe et al. 2014; Lombardi et al.
2015; Lerro et al. 2016; Marotta et al. 2017). On the other hand, the consumption of unhealthy foods has grown among broad segments of society, consequence of the adjustments in citizen-consumer’s lifestyles resulting from the economic and social changes
affecting modern society (McKenzie 1986). For instance, longer and stressful working
days have reduced the time available for meal preparation affecting citizen-consumer’s
eating habits too (Buckley et al. 2007). The result is the reduction of meat, fruit, and vegetables consumption, in favor of a higher demand of tastier high-fat foods such as convenience food, salty snacks, and take-away foods (Somogyi 1990; Traill 1997; Wansink et al.
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2003; De Boer et al. 2004; Kandiah et al. 2006; Zellner et al. 2006; Groesz et al. 2012). A
further aspect to consider is the new structure of family, smaller than the past and mainly
consisting of single (Buckley et al. 2007). The effects, similar to those previously observed,
are the lower propensity to meal preparation at home and the growing demand for convenience foods, often single-serving (Gofton 1995; De Boer et al. 2004). The increasing
rate consumption of convenience foods, mostly high in fat, as well as the lower propensity
to meal preparation at home are acknowledged as causes of overweight and obesity (Mancini et al. 2012), in particular among children. The resulting negative externalities are both
in terms of social and environmental costs (Banterle and Cavaliere 2014; Mancini et al.
2015; Telese et al. 2016). The former (social costs) are estimated at about €70 billion per
year in Europe (Brambila-Macias et al. 2011) and €9 billion per year in Italy (EASO 2015).
Further, it is expected to dramatically increase as the steady growth of overweight and
obese population, growing up to 20% among adults and up to 15.5% among children leaving in OECD countries (OECD 2017). The environmental costs, instead, are difficult to
determine as they are mainly indirect costs. The latter are either due to the depletion of
natural resources (e.g., environmental exploitation and water pollution) or to the use of
chemicals and fertilizers to boost crop production. Further, food transportation from field
to fork and a diet based on a large consumption of animal proteins are both responsible
to put large amount of carbon dioxide (CO2) in the atmosphere, which has detrimental effect on the environment too (Telese et al. 2016). To address these issues and promote a
more sustainable and responsible consumption, a strategic approach aimed at investigating citizen-consumer’s characteristics able to encourage specific food habits and lifestyles
is needed.
The current study explores the effects of parental socio-demographics characteristics,
diet awareness, and lifestyle on children’s food habits and lifestyle, to uncover those factors more likely to affect the rate of overweight and obesity among children. The study
was carried out in Italy and involved children. Although Italy has one of the lowest rates
of overweight and obese people among the OECD countries, it has also recorded an
increase in the last years that is expected to affect up to 13% of Italians by 2030 (OECD
2017). Children involvement in the study, instead, is due to both the impact they are going
to have in the future in terms of food consumption, as well as their willingness to easily
adapt to the changes and conform to the surrounding environment. Therefore, the study
aims to identify parental characteristics able to create positive spillover effects among children in terms of healthier and more sustainable and responsible food habits.
The paper is structured as follows. The following section provides the conceptual
framework of the study highlighting the relevant literature on the topic. The methodology implemented in the study as well as sample characteristics is outlined in the
“Methodology and data description” section, while the study findings are presented and
fully discussed in the results section. Finally, the study conclusions are summarized in
the last section of the manuscript.

Literature review
Parental characteristics and children’s food habits

Parental characteristics have a profound impact on children’s food habits (Campbell et al.
2013). Previous studies have shown the strong influence that the surrounding
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environment, and in particular the domestic one, has on children’s food habits and the
development of their food behavior (Patrick and Nicklas 2005; Rodenburg et al. 2012). Literature on the topic is broad and identifies several variables affecting this relationship.
Most of previous research highlighted the effect of family income on food habits. Specifically, high-income families adopt a healthier diet, characterized by a high intake of fruit,
vegetables, fish, and dairy products; further, they prefer—for their children—foods rich in
protein, polyunsaturated fats, folic acid, calcium, and iron (Neulinger and Simon 2011).
Conversely, low-income families consume, in large amount, meat products, whole milk,
fats, sugars, potatoes, and cereals, while the consumption of fruit and vegetables is smaller
(Patrick and Nicklas 2005). Although the highest rate of overweight and obese children is
observed in low-income families (Boles et al. 2014), recent studies have pointed out a
reversal in this trend (McCurdy et al. 2014). The explanation may be twofold: (i) the
greater presence of parents during meals which is also linked to a greater control over the
food taken by their children; (ii) the effect of low income that is tied with a greater attitude to plan meal at home (Morin et al. 2013; Ziegler et al. 2006).
Another potential aspect affecting—along with income—food habits is the education.
Previous studies exploring this relationship have identified a positive effect of parental
level of education on children consumption of healthy foods such as fruit, vegetables,
and fish (see among others Rodenburg et al. 2012; Jones et al. 2010). More deeply, as
parental level of education increases, children intake of calcium, carbohydrates, proteins, fibers, folic acid, and vitamin A increases too (Patrick and Nicklas 2005; Reicks et
al. 2011). To this extend, more educated mothers provide a more balanced diet to their
children (McCurdy et al. 2014) compared to those less educated which tend to prefer a
diet richer in added sugars (Patrick and Nicklas 2005).
Healthier food habits are also detectable in the habit of eating food at home (Leech
et al. 2014). Indeed, children’s food habits are positively influenced by parental food
behavior (Fulkerson et al. 2014; Nuvoli 2015). For instance, a parent diet poor in fruit
and vegetables turns out in a low attitude to eat these foods by children (Gross et al.
2010). Parent food habits, indeed, are used as models by children who may decide either to conform to, or distance from these models (Guidetti and Cavazza 2008). This
matching process varies with age and, even though it is stronger in the early years of
children life (Hannon et al. 2003), it remains quite stable over the life (Lau et al. 1990).
The habit of eating food at home enables also to bring children closer to meal preparation, which is known to affect both: healthy food habits and physical activities (Berge
et al. 2012). The effects on the latter are enhanced when the whole family is involved
(Davison and Birch 2001; Dowda et al. 2007; Trost et al. 2003).
Lastly, literature also acknowledges the effect of parental awareness about the nutritional characteristics of foods and children’s food habits (McCullough et al. 2003).
More specifically, higher parental awareness about nutritional characteristics of food is
more likely related to healthier children’s food habits (McCullough et al. 2003). Parental
awareness of food nutritional characteristics, indeed, decreases the purchase and consumption of salty snacks and soft drinks, increasing, conversely, the expenditure in fruit
and vegetables (Blanchette and Brug 2005; Gibson et al. 1998; Campbell et al. 2013).
To sum up, although the literature analyzes and identifies several parental characteristics related to specific children’s food habits, few studies have only marginally investigated
those able to encourage children to consume more fruit and vegetables, to do physical
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activity and, reduce the consumption of unhealthy food. In light of the above and of the
importance, recognized by many parties, of parenting models (lifestyle and diet awareness)
in the education and training of responsible food behaviors of children, this study wants
to propose a deeper analysis to investigate how specific parental characteristics able to
promote healthier, more sustainable, and responsible children’s food habits.

Methodology and data description
Data collection

Data collection was carried out from January to April 2017 by face-to-face interviews with
secondary school students (aged between 11 and 13 years) and their parents, in South of
Italy (i.e., Campania region1). The study took part in the public school2 of Fortore Tammaro area in the province of Benevento, a hilly rural district. Overall, 130 students and
their parents3 took part in the study. Since the study aimed to identify the relationships
between parental socio-demographics characteristics, diet awareness, lifestyle, and children’s food habits, two different structured questionnaires were administered. While the
questionnaires were structured adapting the language to the two targets, a pre-test with a
small group of participants was carried out to prevent potential misinterpretation of the
questions.4 Both questionnaires were administered to the children at school with the recommendation to fill—at home—one questionnaire and give the other to one of their parents.5 The questionnaire submitted to parents collected: (i) socio-demographics
characteristics of respondents (e.g., age, gender, household, education, occupation); (ii)
their food habits such as the frequency of consumption of several unhealthy foods; (iii)
the awareness about the negative effects—on health—of a high-calorie diet, i.e., “Are you
aware about the negative effects, on health, of a high-calorie diet?”; (iv) the interest to acquire information about health by different sources (e.g., magazine, television, and radio);
(v) weekly frequency of physical activity. Children, instead, were asked to indicate their
general information (i.e., gender, place of residence), food habits (i.e., daily frequency of
fruit and vegetables consumption, as well as weekly candy and soft-drink consumption),
how often they eat at fast food, and whether they play any sports.
The variables investigated in parent questionnaire attempt to characterize lifestyle
and food habits of family that are expected to have a positive effect on children’s food
habits. To this extend, previous studies have suggested the effect of socio-demographic
characteristics of respondents such as education and occupation on children’s food
habits and consumption patterns. Specifically, according to previous studies, higher is
parental education and healthier should be children diet (Patrick and Nicklas 2005;
McCurdy et al. 2014), while parents’ occupation is supposed to affect plan meal at
home (Morin et al. 2013). Parental engagement in physical activity is assumed to affect
positively children’s practice of physical activity as well. Indeed, children may be encouraged to play sports by the desire to conform to their parents (Guidetti and Cavazza
2008). Lastly, the awareness about the negative effects of a high-calorie diet is expected
to affect children’s consumption of fruit and vegetables, their engagement in physical
activity, and less consumption of candies and soft drinks as a consequence of the
greater attention towards healthy food habits that children perceive at home.
All questionnaires were duly completed and treated for descriptive and statistical
analysis such as correspondence analysis.
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Data description

The descriptive statistics of parents interviewed are shown in Table 1. The sample is
overrepresented by female (76.9% of the sample) and with an average age of about 41
years (± 5.24). The average household consists of four members (± 0.92) ranging from
two to seven members. As for education, parents display a low school degree. Specifically, 61.5% of fathers and 50% of mothers hold a school degree lower than high school,
while one third of the sample has high school degree (31.6% and 40.8% for fathers and
mothers respectively). Fathers are mainly self-employed (78.5% of the sample) compared to mothers who are mostly housewives (46.2%).
Looking at parent diet awareness and food habits (Table 2), the majority of respondents define themselves quite aware about the negative effects of a high-calorie diet
(93.3% of respondents). Further, they show a clear interest to acquire information about
health by using different media such as magazine (73.9%) and television and radio
(86.2%). Respondents interest towards health seems to affect also the food habits
Table 1 Parent descriptive statistics (N = 130)
Variable name

Description

Gender

1 if female

Age

Respondent’s age

Household
Education level

Standard deviation

Min

Max

N/A

0

1

40.984

5.245

29

60

Household size

4.246

0.923

2

7

Education level classes
(father)

2.392

0.802

1

5

0.788

1

5

0.745

1

5

0.881

1

4

Primary school

8.5%

Secondary school

53.0%

High school

31.6%

University degree

4.6%

Above university degree

2.3%
2.546

Primary school

6.1%

Secondary school

43.9%

High school

40.8%

University degree

7.7%

Above university degree

1.5%

Occupation status (father)

1.307

Employed

17.7%

Self-employeda

78.5%

Husband

0.8%

Retired

0.7%

Unemployed

2.3%

Occupation status (mother)
Employed

a

Frequency

0.769

Education level classes
(mother)

Occupation

Mean

2.169
30.8%

Self-employeda

22.3%

Housewife

46.2%

Retired

0.7%

Unemployed

0.0%

It includes all self-employed occupations (e.g., entrepreneurs, farmers, lawyers)
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engaged at home. As suggested by the frequency of consumption of different unhealthy
foods investigated, parents interviewed appear to follow healthy eating habits favoring a
low consumption of snacks, soft drinks, and junk foods among others. By contrast, the
majority of respondents is not keen to engage on regular basis in physical activity. Specifically, most of them stated they rarely engage in physical activity (30%) or one to two
times a week (26.2%).
Children socio-demographic characteristics, food habits, and involvement in physical
activity are displayed in Table 3. The sample is equally distributed between gender
(52.3% are male and 47.7% are female), with participants living mainly in the city
(41.5% of the sample in city center, 33.1% of the sample in suburbs) and only marginally in rural area (25.4%). As for children’s food habits, the majority of the sample
shows healthy eating habits. Specifically, 35.4% and 28.5% of respondents interviewed
stated of eating often—in the main meal—respectively fruit and vegetables, while only
about 10% do not (8.5% for fruit and 12.3% for vegetables). Further, one third of
Table 2 Parental lifestyle and food habits
Variable name

Description

Mean Frequency Standard
deviation

Awareness

Awareness of high-calorie
diet

2.461

Yes aware

53.8%

Yes, more less aware

38.5%

No aware
Information about healthy
lifestyle

Magazine (1 if yes)

Consumption of unhealthy
foods

Physical activity

0.636

1

3

0.441

0

1

0.346

0

1

1.344

1

6

7.7%
0.738

Yes

73.9%

No

26.1%

Television and radio
(1 if yes)

Min Max

0.861

Yes

86.2%

No

13.8%

Frequency of consumption
Sweet snack

3.300

Salty snack

2.715

1.115

1

6

Salami

2.953

1.018

1

6

Junk foods

1.269

0.539

1

6

Soft drink

2.376

1.163

1

6

Energy drink

1.538

0.933

1

6

Chocolate

2.723

1.134

1

6

Sauce (e.g., mayonnaise,
ketchup)

2.007

0.952

1

6

Candy

2.946

1.354

1

6

Frequency of physical
activity

3.246

1.288

1

5

Everyday

14.6%

3 times a week

11.5%

1–2 times a week

26.2%

Rarely

30.0%

Never

17.7%
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children interviewed stated that they consume candies and soft drinks only occasionally. The highest percentage of respondents consumes both candies and soft drinks
mostly one to two times a week (31.5% of the sample for the two products investigated). Moreover, children taking part at the study only rarely eat at fast food (73.9% of
participants). As for physical activity, the study reveals a reverse situation to food
habits. The majority of respondents, indeed, stated they did not play any sports (57.7%
of children interviewed).

Results and discussions
To assess the existing relationships between parental socio-demographics characteristics, diet awareness, lifestyle, and children’s food habits and lifestyle, data were
Table 3 Children’s food habits and lifestyle
Variable name

Description

Mean

Food habits

Daily fruit consumption

2.223

Yes, everyday

25.4%

Often

35.4%

Sometimes

30.7%

No, never

8.5%

Daily vegetable consumption

2.500

Yes, everyday
Often

28.5%

Sometimes

42.3%

Weekly candy consumption

16.9%

3–4 times a week

23.1%

1–2 times a week

31.5%

Rarely

28.5%

Never

13.9%

3–4 times a week

26.9%

1–2 times a week

31.5%

Rarely

22.3%

Never

Physical activity

4

0.917

1

4

1.601

1

5

1.528

1

5

1.330

1

6

0.495

0

1

5.4%
4.461

More than once a week

5.3%

3–4 times a month

0.8%

2–3 times a month

6.1%

Once a month

8.5%

Rarely

73.9%

Never

5.4%

Practice of physical activity (1 if yes)

Max

1

0.0%
2.600

Everyday

Frequency of eating at fast food

Min

0.925

12.3%
2.707

Everyday

Weekly soft-drink consumption

Standard deviation

16.9%

No, never

Fast food

Frequency

0.423

Yes

42.3%

No

57.7%
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processed firstly by creating contingency tables aimed at identifying interrelation
between the variables investigated. Once the dependence was determined, a multivariate descriptive statistical method was applied in the study, namely, correspondence analysis. The latter has been widely applied in previous studies either on consumers
(Hoffman and Franke 1986; Kara et al. 1996; Beldona et al. 2005) or on food consumption habits (Guinot et al. 2001; Wądołowska et al. 2009). Correspondence analysis
enables to (i) detect associations; (ii) outline their relationships; (iii) show their clear
representation and interpretation (Hoffman and Franke 1986; Beldona et al. 2005).
More deeply, it is a statistical method able to summarize the information contained in
a categorical data matrix into few dimensions (Hoffman and Franke 1986; Guinot et al.
2001; Beldona et al. 2005). Hence, these dimensions, also called orthogonal components, are displayed, as axis system, in a joint low-dimensional space (Guinot et al.
2001; Nicolosi et al. 2016). The result is a joint plot aimed to provide an easy interpretation of associations between the categorical variables investigated. The resulting plots
reveal the relationships between parental variables investigated (i.e., education, occupation, awareness about the negative effects of a high-calorie diet, frequency of physical
activities) and children’s traits mostly responsible of overweight and obesity (i.e., daily
frequency of fruit and vegetables consumption, weekly candy and soft-drink consumption, involvement in physical activity).
The first relationship investigated is the correlation between two parental
socio-demographic characteristics such as education and occupation, and children’s
food habits (i.e., daily frequency of fruit and vegetables consumption, weekly candy and
soft-drink consumption) and involvement in physical activity. Although the analysis
does not show a univocal correspondence between the parental and children characteristics investigated, few distinctive groups can be identified (Fig. 1). Specifically, families
made up of self-employed parents or unemployed mothers are more likely to have children eating—daily—more fruit and drinking rarely soft drink (i.e., never or one to two
times a week) than those having both parents employed in which children do not eat
neither fruit nor vegetables on daily basis. However, families with highly educated parents (i.e. university degree) showed to have children with unhealthy habits far higher
than all other groups. More deeply, their children tend to eat candies every day, fruit
and vegetables only sometimes, and not play any sports. Although, these results have to
evaluate carefulness given the small size of parents holding a university degree, correlation between parental socio-demographic characteristics (i.e., education and occupation), and children’s food habits and involvement in physical activity may be likely
explained by parents occupation. The latter, in fact, may have an effect on both the
family income and the time availability for meals preparation. For instance, since
self-employed parents may have less time to devote to meals preparation, children diet
may turn out to be poor in vegetables that require longer cooking and preparation
times. Further, the longer and unbalanced working hours often associated with
self-employed jobs may result in less time spent at home by the parents and less control over the food eaten by their children (Morin et al. 2013; Ziegler et al. 2006). Rather,
a diet low in fruit and vegetables intake, observed in children with employed parents,
may be due to the higher disposable income of family. Indeed, previous studies showed
that higher household income is positively associated with both a higher consumption
of meals outside home and convenience foods (Robson et al. 2016), food habits often
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Fig. 1 Parental socio-demographic characteristics and children’s food habits and lifestyle

related to a poor diet quality and a greater energy intake (Nago et al. 2014; Powell and
Nguyen 2013). As for the unhealthy habits exhibited by children of highly educated
parents, it may be correlated to highly demanding parental jobs which may leave less
time to meals preparation as well as less control over what children eat at home. Previous studies support our findings revealing the link between time availability and the
ability to plan meals in advance, as well as to eat at home where the presence of parents should ensure a greater control over the food taken by children (Morin et al. 2013;
Ziegler et al. 2006). These results show clearly the effect of economic and social
changes affecting modern society on citizen-consumer’s eating habits. To this extend,
the paradox arising from the study is that children living in families counting on stable
income or with parents having a higher educational degree did not have a better quality
of life—in terms of diet—but rather more unhealthy habits.
The study also uncovered whether parental awareness about the negative effects of a
high-calorie diet affects children’s daily consumption of fruit and vegetables, their
involvement in physical activity, and their weekly consumption of candies and soft
drinks (Fig. 2). Indeed, the underlying hypothesis was that more aware parents are able
to instill healthier food choices and lifestyles. Correspondence analysis shows that as
parental awareness increases, healthier food choices and lifestyle can be observed. Specifically, children eat often vegetables in their daily diet as well as are more involved in
physical activity. Conversely, children of parents less aware of the negative effects of a
high-calorie diet embrace more unhealthy food choices. Indeed, they tend to consume
candies (i.e., three to four times a week or one to two times a week) and soft drink (i.e.,
one to two times a week) on a regular weekly basis. Accordingly, parental awareness
about the negative effects of a high-calorie diet guides children towards both healthier
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Fig. 2 Parental awareness about high-calorie diet and children’s food habits and lifestyle

food choices and lifestyle. These findings suggest that awareness generates concerns
that are perceived by children who tackle them by changing their food habits (i.e., eating more vegetables) and lifestyle (i.e., engaging in physical activity).
Lastly, children involvement in physical activity was assessed in relation to parents’
frequency of physical activity. This relationship enables to highlight the influence parents have in encouraging a more active lifestyle in their children. In this regard, the
results of the study emphasize that a higher frequency of parental physical activity
affects positively the involvement of children to play sports. More deeply, higher is the
frequency of parents playing sports and higher is also children involvement. To this
extend, parents who practice physical activity three times a week or on an everyday
basis, have children more involved in sports and vice versa. As suggested by previous
studies, the desire of children to conform to their parents’ model may explain the correlation between the frequency of physical activity of parents and children engagement
in sports (Guidetti and Cavazza 2008; Gross et al. 2010).

Conclusions
The study findings have shown the effects of parental characteristics on children’s consumption patterns, to promote more sustainable and responsible food habits. More
deeply, the analysis explored the characteristics of parents more likely to create positive
spillover effects for overweight and obesity reduction in children. Based on the variables investigated, the study findings enable to draw the characteristics of parents having a greater effect in encouraging children to develop and adopt food habits more
responsible for both the health and the environment. Indeed, the results reveal a strong
correlation of parental socio-demographic characteristics, diet awareness, and lifestyle
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on children’s food habits and lifestyle. As a consequence, knowing more about parents
allows setting up initiatives that are able to instill positive and aware habits among children. On this line, the results of the study identify occupation and education as the
main socio-demographic traits of parents having a positive effect on children. To this
extend, children of self-employed parents display healthier habits than the employed or
highly educated ones. These findings suggest that higher income (e.g., employed parents) encourage families to eat more often outside home or more high-fat foods rather
than to have healthier food habits, while the current longer and stressful working day
(e.g., self-employed and highly educated parents) leave less time for parents to prepare
meal and less control over what children eat at home. In other words, children living in
families counting on stable income or having a higher education seem to have a less
quality of life in term of diet. Whether the correlation detected between the frequency
of physical activity of parents and children engagement in sports can be clearly
explained as the desire of children to conform to their parents’ model (Guidetti and
Cavazza 2008; Gross et al. 2010), the results related to parental awareness of the negative effects of high-calorie diet need a deeper investigation. Indeed, the study identified
that parents’ awareness of the negative effects of high-calorie diet promotes positive
habits helpful for an effective reduction of overweight and obesity in children: greater
vegetables consumption and higher engagement in physical activity. This finding may
suggest that parents’ awareness generates concerns that are perceived by children who
tackle them by changing their food habits and lifestyle. To sum up, in the crusade
against children who are overweight and obese, parents play a main role being able to
establish healthy and sustainable food habits. Indeed, the main determinants of overweight and obese children are lifestyles and food habits (e.g., more energetic diet, less
fruit and vegetables consumption, and sedentary lifestyle) that are mostly established by
parents in childhood.
Overweight and obesity charge massive social and environmental costs on society
(Mancini et al. 2015; Telese et al. 2016). A reduction in the rate of overweight and
obesity turns into less health expenditure (Lawless et al. 2013) and less environmental
pollution due to the reduced use of water, fertilizers, chemicals, and transportation.
The study findings offer useful implications also for policy-makers on how to promote healthy and sustainable food habits among children (at the school level), with
obvious advantages for society and environment. For instance, since the study uncovered the role of parental awareness and lifestyle to encourage healthier food choices
among children, policy-makers may establish soft policies (e.g., advertising campaign)
to enhance responsible consumer behavior.
The study shows that diet awareness and lifestyle play a main role to encourage
more sustainable and responsible consumption patterns; however, to correct irresponsible food habits, parents should be also more aware about the real health
condition of their children. To this extend, the latest report (Ministry of Health
2016) of “Sistema di Sorveglianza Okkio alla Salute” points out that about 40% of
mothers of overweight or obese children believe that their child’s weight is normal.
Accordingly, there is a clear need to address policies and educational initiatives
towards families, aiming to strengthen the relationship between education and
health. Educational initiatives, in order to be effective, have to begin in childhood
by involving families and school community.
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Although the study findings draw practical insights for regulators, some limitations
occurring in the study offer a starting point for future research. Since the study was
carried out surveying students of one age cohort and one school, in a specific area, the
representativeness of the sample may be biased. Accordingly, future research may
extend the study to a larger sample including different geographical areas and age cohorts. Moreover, the paper investigated only some of the variables for encouraging
healthy, responsible, and sustainable food habits, paving the way to further analysis. For
instance, future research may explore along with parental characteristics also the effect
of the environment in which children and their family live such as urban or rural context as well as parental food attitudes able to affect children food choices. Furthermore,
to draw a clear portrait of sample, future studies should collect more information about
respondents which may directly measure obesity such as the body mass index or have
an indirect effect on it such as the family net income. Information about parents’ time
availability at home in general and for meal preparations in particular may support the
results of the current study, unveiling new knowledge on the behaviors encouraging
unhealthy food habits. Lastly, some of the variables investigated (e.g., awareness about
the negative effects of a high-calorie diet) were collected posing direct and
self-reported questions which raises potential negative effect related to social desirability bias. To overcome this issue, future studies may implement indirect measures and
new methodological approaches.

Endnotes
1
According to the European Association for the Study of Obesity (EASO 2015), the
southern regions of Italy have the issue of childhood obesity more prominent. Although
Campania region and the sample are not representative of the Italian population living
in the South of Italy, investigating the selected region may positively contribute to understanding the causes behind childhood obesity in Italian Southern regions.
2
Italy is overrepresented by public schools which account for the majority of all
schools. Although the schools show similar characteristics in terms of number of students and teaching program, the selected school cannot be assumed representative of
the overall student population.
3
Due to the limited time availability of parents, the study involved only one parent
for each student.
4
A pre-test with five parents and five children sharing similar characteristics with
those interviewed was carried to facilitate the structure of the two questionnaires. The
pre-test did not identify any critical issues, supporting the choice of the languages used
in the questionnaires.
5
To avoid any potential confusion and facilitate the identification of the questionnaire
to be filled in, both questionnaires were marked on the cover: one with the title “for
children” while the other with “for parents.”
Acknowledgements
The authors are grateful to the two anonymous referees for their insightful and extremely helpful suggestions.
Funding
Not applicable
Availability of data and materials
The data that support the findings of this study can be obtained from the corresponding author upon request.

Page 12 of 14

Nazzaro et al. Agricultural and Food Economics

(2018) 6:23

Authors’ contributions
All authors read and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.
Received: 5 April 2018 Accepted: 22 November 2018

References
Banterle A, Cavaliere A (2014) Is there a relationship between product attributes, nutrition labels and excess weight?
Evidence from an Italian region. Food Policy 49:241–249
Beldona S, Morrison AM, O’Leary J (2005) Online shopping motivations and pleasure travel products: a correspondence
analysis. Tour Manag 26(4):561–570
Berge JM, Arikian A, Doherty WJ, Neumark-Sztainer D (2012) Healthful eating and physical activity in the home environment:
results from multifamily focus groups. J Nutr Educ Behav 44(2):123–131
Blanchette L, Brug J (2005) Determinants of fruit and vegetable consumption among 6–12-year-old children and effective
interventions to increase consumption. J Hum Nutr Diet 18(6):431–443
Boles RE, Burdell A, Johnson SL, Gavin WJ, Davies PL, Bellows LL (2014) Home food and activity assessment. Development
and validation of an instrument for diverse families of young children. Appetite 80:23–27
Brambila-Macias J, Shankar B, Capacci S, Mazzocchi M, Perez-Cueto FJ, Verbeke W, Traill WB (2011) Policy interventions to
promote healthy eating: a review of what works, what does not, and what is promising. Food Nutr Bull 32(4):365–375
Buckley M, Cowan C, McCarthy M (2007) The convenience food market in Great Britain: convenience food lifestyle (CFL)
segments. Appetite 49(3):600–617
Campbell KJ, Abbott G, Spence AC, Crawford DA, McNaughton SA, Ball K (2013) Home food availability mediates associations
between mothers’ nutrition knowledge and child diet. Appetite 71:1–6
Davison KK, Birch LL (2001) Childhood overweight: a contextual model and recommendations for future research.
Obes Rev 2(3):159–171
De Boer M, McCarthy M, Cowan C, Ryan I (2004) The influence of lifestyle characteristics and beliefs about convenience food
on the demand for convenience foods in the Irish market. Food Qual Prefer 15(2):155–165
Dowda M, Dishman RK, Pfeiffer KA, Pate RR (2007) Family support for physical activity in girls from 8th to 12th grade in
South Carolina. Prev Med 44(2):153–159
EASO (2015) Obesity in Italy. Available via from http://easo.org/media-portal/country-spotlight/obesity-in-italy/.
Accessed 28 Aug 2018
Fulkerson JA, Larson N, Horning M, Neumark-Sztainer D (2014) A review of associations between family or shared meal
frequency and dietary and weight status outcomes across the lifespan. J Nutr Educ Behav 46(1):2–19
Gibson EL, Wardle J, Watts CJ (1998) Fruit and vegetable consumption, nutritional knowledge and beliefs in mothers and
children. Appetite 31(2):205–228
Gofton L (1995) Convenience and the moral status of consumer practices. In: Marshall DW (ed) Food choice and the
consumer. Chapman and Hall, London
Groesz LM, McCoy S, Carl J, Saslow L, Stewart J, Adler N, Laraia B, Epel E (2012) What is eating you? Stress and the drive to
eat. Appetite 58(2):717–721
Gross SM, Pollock ED, Braun B (2010) Family influence: key to fruit and vegetable consumption among fourth-and fifth-grade
students. J Nutr Educ Behav 42(4):235–241
Guidetti M, Cavazza N (2008) Structure of the relationship between parents’ and children's food preferences and avoidances:
an explorative study. Appetite 50(1):83–90
Guinot C, Latreille J, Malvy D, Preziosi P, Galan P, Hercberg S, Tenenhaus M (2001) Use of multiple correspondence analysis
and cluster analysis to study dietary behaviour: food consumption questionnaire in the SU. VI MAX cohort. Eur J
Epidemiol 17(6):505–516
Hannon PA, Bowen DJ, Moinpour CM, McLerran DF (2003) Correlations in perceived food use between the family food
preparer and their spouses and children. Appetite 40(1):77–83
Hoffman DL, Franke GR (1986) Correspondence analysis: graphical representation of categorical data in marketing research. J
Mark Res 23(3):213–227
Jones LR, Steer CD, Rogers IS, Emmett PM (2010) Influences on child fruit and vegetable intake: sociodemographic, parental
and child factors in a longitudinal cohort study. Public Health Nutr 13(7):1122–1130
Kandiah J, Yake M, Jones J, Meyer M (2006) Stress influences appetite and comfort food preferences in college women. Nutr
Res 26(3):118–123
Kara A, Kaynak E, Kucukemiroglu O (1996) Positioning of fast-food outlets in two regions of North America: a comparative
study using correspondence analysis. J Prof Serv Mark 14(2):99–119
Lau RR, Quadrel MJ, Hartman KA (1990) Development and change of young adults’ preventive health beliefs and behavior:
influence from parents and peers. J Health Soc Behav 31(3):240–259
Lawless L, Drichoutis AC, Nayga RM (2013) Time preferences and health behaviour: a review. Agric Food Econ 1(1):17
Leech RM, McNaughton SA, Crawford DA, Campbell KJ, Pearson N, Timperio A (2014) Family food involvement and
frequency of family dinner meals among Australian children aged 10–12 years. Cross-sectional and longitudinal
associations with dietary patterns. Appetite 75:64–70
Lerro M, Raimondo M, Freda R (2016) Determinants of corporate social responsibility support: a consumers’ perspective. Qual
Access Success 17(S1):172–180

Page 13 of 14

Nazzaro et al. Agricultural and Food Economics

(2018) 6:23

Lombardi A, Caracciolo F, Cembalo L, Lerro M, Lombardi P (2015) How does corporate social responsibility in the food
industry matter? New Medit 14(3):2–9
Mancini P, Marotta G, Nazzaro C, Simonetti B (2012) A statistical approach to evaluate the effects of obesity on healthcare
expenditure. EJASA 5(3):418–424
Mancini P, Marotta G, Nazzaro C, Simonetti B (2015) Consumer behaviour, obesity and social costs. The case of Italy. IJBS
16(2):295–324
Marotta G, Nazzaro C (2012) Responsabilità sociale e creazione di valore nell’impresa agroalimentare. nuove frontiere di
ricerca. Economia agro-alimentare. Franco Angeli, Milano, 14(1)
Marotta G, Nazzaro C, Stanco M (2017) How the social responsibility creates value: models of innovation in Italian pasta
industry. IJGSB 9(2–3):144–167
McCullough F, Jones S, Vignali D (2003) The pot snack market–are today’s consumers demanding health as well as
convenience? Int J Consum Stud 27(3):248–248
McCurdy K, Gorman KS, Kisler T, Metallinos-Katsaras E (2014) Associations between family food behaviors, maternal
depression, and child weight among low-income children. Appetite 79:97–105
McKenzie J (1986) An integrated approach, with special reference to the study of changing food habits in the United
Kingdom. In: The Food Consumer. Wiley, New York
Ministry of Health (2016) Sorveglianza Okkio alla Salute. Available via http://www.epicentro.iss.it/okkioallasalute/
reportaziendali2016/OKKIO2016_ReportASL5.pdf. Accessed 15 Mar 2018
Morin P, Demers K, Turcotte S, Mongeau L (2013) Association between perceived self-efficacy related to meal management
and food coping strategies among working parents with preschool children. Appetite 65:43–50
Nago ES, Lachat CK, Dossa RA, Kolsteren PW (2014) Association of out-of-home eating with anthropometric changes: a
systematic review of prospective studies. Crit Rev Food Sci Nutr 54(9):1103–1116
Neulinger A, Simon J (2011) Food consumption patterns and healthy eating across the household life cycle in Hungary. Int J
Consum Stud 35(5):538–544
Nicolosi A, Pulina P, Laganà VR (2016) A methodology for mapping consumer preferences for local products: the case of the
Capicollo Azze Anca Grecanico slow food-Calabria. Riv Econ Agrar 71(2):127–151
Nuvoli G (2015) Family meal frequency, weight status and healthy management in children, young adults and seniors. A
study in Sardinia, Italy. Appetite 89:160–166
OECD (2017) Obesity update 2017. Available via from https://www.oecd.org/els/health-systems/Obesity-Update-2017.pdf.
Accessed 11 Feb 2018
Ohe Y, Kurihara S, Shimoura S (2014) Evaluating willingness to become a food education volunteer among urban residents in
Japan: toward a participatory food policy. Agric Food Econ 2(1):6
Patrick H, Nicklas TA (2005) A review of family and social determinants of children’s eating patterns and diet quality. J Am
Coll Nutr 24(2):83–92
Powell LM, Nguyen BT (2013) Fast-food and full-service restaurant consumption among children and adolescents: effect on
energy, beverage, and nutrient intake. JAMA Pediatr 167(1):14–20
Reicks M, Ballejos ME, Goodell LS, Gunther C, Richards R, Wong SS, Auld G, Boushey CJ, Bruhn C, Cluskey M, Misner S, Olson
B, Zaghloul S (2011) Individual and family correlates of calcium-rich food intake among parents of early adolescent
children. J Am Diet Assoc 111(3):376–384
Robson SM, Crosby LE, Stark LJ (2016) Eating dinner away from home: perspectives of middle-to high-income parents.
Appetite 96:147–153
Rodenburg G, Oenema A, Kremers SP, van de Mheen D (2012) Parental and child fruit consumption in the context of general
parenting, parental education and ethnic background. Appetite 58(1):364–372
Somogyi JC (1990) Convenience foods and the consumer - Current questions and controversies. In: Nutritional Adaptation to
New Life-Styles Vol. 45. Karger Publishers, Switzerland, pp 104–107
Telese A, Scarpato D, Ardeleanu MP (2016) Obesity spread in adult and development age: economic, social and
environmental impacts. Qual Access Success 17(S1):152–157
Traill B (1997) Structural changes in the European food industry: Consequences for innovation. In: Products and Process
Innovation in the Food Industry. Springer, Boston, pp 38–60
Trost SG, Sallis JF, Pate RR, Freedson PS, Taylor WC, Dowda M (2003) Evaluating a model of parental influence on youth
physical activity. Am J Prev Med 25(4):277–282
Wądołowska L, Danowska-Oziewicz M, Stewart-Knox B, de Almeida MDV (2009) Differences between older and younger
poles in functional food consumption, awareness of metabolic syndrome risk and perceived barriers to health
improvement. Food Policy 34(3):311–318
Wansink B, Cheney MM, Chan N (2003) Exploring comfort food preferences across age and gender. Physiol Behav
79(4–5):739–747
Zellner DA, Loaiza S, Gonzalez Z, Pita J, Morales J, Pecora D, Wolf A (2006) Food selection changes under stress. Physiol
Behav 87(4):789–793
Ziegler P, Hanson C, Ponza M, Novak T, Hendricks K (2006) Feeding infants and toddlers study: meal and snack intakes of
Hispanic and non-Hispanic infants and toddlers. J Am Diet Assoc 106(1):107–123

Page 14 of 14

