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Abstract

Parents play a key role in the development of children’s eating preferences and behaviours. This
doctoral project aimed to gain more insight into the feeding practices mothers and fathers use for pre-
schoolers in France and Denmark. Four studies, combining quantitative and qualitative methods, were
conducted to study the links between maternal and paternal feeding practices/styles and child eating
behaviours, possible predictors of parental feeding and portioning practices, and gender differences in
feeding practices and parental involvement in child feeding. Special attention was also paid to cultural
influences and how changes in the context (due to the COVID-19 pandemic) can influence eating and
feeding behaviours. The results, presented in six articles in this doctoral thesis, showed that maternal
and paternal feeding practices/styles were significantly linked with child eating behaviours. Both in
France and Denmark, fathers were found to use higher levels of coercive control practices than
mothers. A systemic look at the results revealed that many child-related (e.g., appetite, food
preferences and behaviours, developmental skills), parent-related (e.g., sociodemographic
characteristics, self-efficacy/confidence), and external-related factors in their immediate and larger
environment (e.g., food culture) influence parental feeding and portioning practices. These results
provide valuable indications on the steps that still need to be taken to overcome certain methodological
limitations, which issues need to be further explored taking into account parental and cultural diversity,
and how mothers and fathers can be helped to create a positive and healthy eating environment for
their child. Based on the results and insights obtained in this doctoral project, it is suggested that
guidance for parents and structural changes in society (nudges, laws) could be of interest to facilitate
this.




Résumé

Les parents jouent un réle clé dans le développement des préférences et des comportements
alimentaires des enfants. Ce projet de thése visait @ mieux comprendre les pratiques éducatives en
matiére d’alimentation des meres et des péres utilisées pour les jeunes enfants en France et au
Danemark. Quatre études, combinant des méthodes quantitatives et qualitatives, ont été menées pour
étudier les liens entre les pratiques éducatives maternelles/paternelles et les comportements
alimentaires des enfants, les prédicteurs possibles des pratiques éducatives des parents, les différences
genrées dans les pratiques educatives et I'implication des parents dans I'alimentation des enfants. Une
attention particuliere a également été accordée aux influences culturelles et a la maniéere dont les
changements de contexte (en raison de la pandémie de COVID-19) peuvent influencer les
comportements alimentaires. Les résultats, présentés dans six articles dans cette these, ont montré que
les pratiques éducatives en matiére d’alimentation des meres et des péres étaient significativement
liees aux comportements alimentaires des enfants. Tant en France qu'au Danemark, les peres ont
recours a des niveaux plus élevés de pratiques de contrble coercitif que les meres. Un examen
systémique des résultats a révélé que de nombreux facteurs liés a I'enfant (ex., appétit, préférences et
comportements alimentaires, capacités développementales), aux parents (ex., caractéristiques socio-
démographiques, auto-efficacité/confiance), et des facteurs externes (ex., culture alimentaire)
influencent les pratiques éducatives en matiére d’alimentation et de détermination des tailles de
portion. Ces résultats fournissent des indications précieuses sur les étapes qui restent a franchir pour
surmonter certaines limites méthodologiques, quels sujets doivent étre approfondis en tenant compte
de la diversité parentale et culturelle, et comment les méres et les peres peuvent étre accompagnes pour
créer un environnement alimentaire positif et sain pour leur enfant. Sur la base des résultats et des
connaissances acquis dans ce projet de doctorat, des conseils a destination des parents et des
propositions de changements structurels au niveau sociétal (nudges, lois) sont discutés afin de faciliter

cet accompagnement.
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Preface

This doctoral project is part of the European project Edulia (Innovative Training Networks Marie
Sklodowska-Curie, grant agreement No 764985). This project “responds to the urgent need of the EU
society to find new ways to tackle the escalating issue of obesity, through promoting healthier eating
from childhood, within the context of choice. Based on the relations between sensory perception,
pleasure, food choice and food behaviour, the project aimed to look for new approaches to drive
children to like and actively choose healthy foods, developing healthier dietary habits. ” (Edulia, 2017,
p. 75)

Edulia is a multi-disciplinary and inter-sectorial network. Eleven doctoral students were appointed
in six countries (France, Italy, the Netherlands, Denmark, Norway, and Uruguay) to study how
multiple factors act as barriers for children’s healthy eating and how to tackle them. The project
consists of eight work packages, each with their own specific goals and predefined deliverables (see

Figure 1).

Figure 1. Structure of the Edulia Research Programme including eight work packages. In red (WP5-
7) are the work packages that relate to social sciences, in green (WP2-5) those that relate to natural
sciences. (in Edulia, 2017, p.131)

My doctoral project is part of work package 6 which aimed to study the role of psychosocial factors

(parents, other caregivers, siblings and peers) and of cognitive factors influencing pre-schoolers’ and
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pre-adolescents’ eating behaviour. My main task was to study the influence of parents, and more
particularly to study the links between the parental feeding practices and pre-schoolers’ eating
behaviours and intake regulation. Ideally, the results could then provide indications on how we can
best assist parents in feeding their child and in creating a positive and healthy eating environment for

the child (e.g., through practical recommendations, interventions, etc.).

Moreover, ITN projects require periods of secondments in laboratories other than the main host
laboratory. I was mainly based in Dijon, France at the Centre for Taste and Feeding Behaviour
(CSGA), where I conducted most of my research (presented in Chapter Il — V) under supervision of
Sylvie Issanchou and Sandrine Monnery-Patris. Despite the COVID-19 pandemic, | also managed to

complete two secondments during my doctoral project.

The first secondment took place from September to October 2019 at the Research Centre of the
Paul Bocuse Institute (IPB, Ecully, France). Here, | was part of the cognitive science team that focuses
on different cognitive mechanisms involved in the relationship between man and food. | had the
opportunity to work together with Abigail Pickard, a fellow doctoral student in the Edulia project, on
an experimental study that investigated the development of French pre-schoolers’ thematic
categorization abilities and the links with food rejections (under supervision of Jérémie Lafraire). This
study resulted in a joint paper, submitted to Child Development, but will not be discussed in this

doctoral thesis.

A second secondment took place from August 2020 to January 2021 at the MAPP centre for
Research on Value Creation in the Food Sector of the University of Aarhus (Denmark). Here, |
prepared a study to investigate possible predictors of mothers’ and fathers’ feeding practices in
Denmark, with support of Alice Grgnhgj and Jessica Aschemann-Witzel (presented in Chapter VI).

The multi-disciplinary project Edulia and my experiences during my research stays stimulated a
broader view of my subject and research.
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CHAPTER I. General introduction

This doctoral thesis will predominantly focus on the period of early childhood (2-6 years), the eating
behaviours of children during this period and influencing factors on different levels.

In this general introduction, children’s eating behaviours in early childhood will first be described
on the basis of literature (Section 1.1.). Attention will be paid to both qualitative (e.g., food rejection,

food enjoyment) and quantitative aspects of children’s eating (e.g., self-regulation of food intake).

Then, possible influencing factors will be introduced using a systemic approach (Section 1.2.). As
children in early childhood are highly dependent on their parents for their food intake, this doctoral
thesis will be mainly devoted to studying the influence of parents. The diversity of parents and cultural

differences will be taken into account.
1.1. Eating behaviours in early childhood

At the start of early childhood, around the age of two years, children show a growing desire for
autonomy and independence. They want to make decisions about their actions and want to perform
them autonomously (e.g., for dressing, drawing, playing). Therefore, they will often show resistance
against other people’s help and instructions (“no”, oppositional behaviour), which can be challenging
to handle for caregivers. Children show rapid changes in their development at this age: both physically,
cognitively, emotionally, socially and in terms of their language development (Berk, 2010).
Nevertheless, they often want to do more than they are actually capable to do physically and mentally,

which can be very frustrating for them and can result in tantrums.

This growing desire for autonomy and independence is also expressed for eating, and the early
childhood period is generally known as a challenging period for feeding. Children’s mobility increases
and fine motor skills develop rapidly in early childhood: e.g., at 2-3 years they manage to use a spoon
effectively, at 4-5 years a fork, and at 5-6 years they are able to properly use a knife to cut soft foods.
They want to eat as autonomously as possible and they clearly express their likes and dislikes for the

types of food presented, both verbally and behaviourally.

The early childhood period is an interesting period for studying eating behaviours, because different
processes and evolutions take place at this age. This period is, for example, characterized by a peak in
children rejecting food (Dovey et al., 2008; Nicklaus & Monnery-Patris, 2018; Rioux et al., 2017) and
by a deterioration of children’s capacities to self-regulate their intake (Birch et al., 2003). At the age
of two years, children’s growth also slows down after a growth spurt in infancy and toddlerhood,
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meaning that they need fewer calories and may show a decrease in appetite (Graber, 2021). In early
childhood, pleasure also plays a central role in eating because children’s cognitions related to food and
intake are not yet that developed and they are less determinant of food choices than later in life
(Nicklaus, 2016).

Moreover, early childhood is not only an interesting period regarding children’s eating behaviours,
but also an important developmental period for eating. Studies have shown that eating habits (e.g.,
food preferences, food variety, dietary intake, eating traits) established early in life can track into
adolescence and adulthood (Nicklaus et al., 2005; Nicklaus & Remy, 2013). If we want to promote a
healthy eating habits in people, it can thus be effective to start early and to stimulate healthy eating
behaviours in children from an early age. Furthermore, since the 1980s, the prevalence of overweight
and obesity in children and adolescents has increased in many countries all over the world (GBD 2015
Obesity Collaborators, 2017). According to a recent meta-analysis (Garrido-Miguel et al., 2019)
including 32 studies with data from 27 European countries, about 17.8% of children aged 2-7 years is
overweight or has obesity. This is a worrying trend knowing that childhood obesity has been linked
with many social, psychological, emotional and health effects both in the short and long term (for
reviews see Kelsey et al., 2014; Pulgardn, 2013; Rankin et al., 2016; Reilly et al., 2003). Moreover,
normally, the adiposity rebound, which is the point at which the body mass index (BMI) increases after
a nadir, takes place at the end of the early childhood period (around age 6 years) (Dietz, 1997). An
early onset of the adiposity rebound has been considered a predictor of obesity in later childhood and
adulthood (Cole, 2004; Rolland-Cachera & Cole, 2019; Whitaker et al., 1998). Taken together, efforts
should be made at an early age in order to prevent overweight and obesity in children, and the

promotion of healthy eating behaviours at a young age can play an important role here.

In this section, we will therefore take a closer look at a number of eating behaviours that are of
particular interest in early childhood and for the purpose of this doctoral thesis (food rejections, food
enjoyment, self-regulation of food intake). Definitions and methods to measure these behaviours will

be discussed here.

1.1.1. Food rejection

Food rejection is a common phenomenon during early childhood with highest prevalence from age
two to five years (Cardona Cano et al., 2015). The two main kinds of food rejection are food neophobia
and food pickiness. In the literature, food neophobia is usually defined as a fear of novel, unknown
foods (Pliner & Hobden, 1992) or the reluctance to eat unfamiliar foods (Dovey et al., 2008). From an

evolutionary point of view, this behaviour is believed to have a protective function, as it may prevent
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young children that are increasingly autonomous, from ingesting possibly toxic substances (Birch,
1999). Meanwhile, inconsistent definitions exist in the literature for food pickiness, sometimes also
referred to as food fussiness. Main characteristics of food pickiness are the consumption of a limited
variety of foods, the consumption of inadequate quantities of food, and the rejection of foods based on
their sensory aspects (e.g., their appearance, odour, flavour and texture) (Boquin et al., 2014; Dovey
etal., 2008; Rydell et al., 1995). In short, pickiness can be described as the rejection of certain familiar
and unfamiliar foods (Rioux et al., 2017). This definition indicates an overlap between food neophobia
and food pickiness, and studies have indeed shown that these two concepts are highly linked (Galloway
et al.,, 2003; Rigal et al., 2012). This may have contributed to these two concepts being used
interchangeably in past research. Yet, it is suggested that they are behaviourally distinct (Dovey et al.,
2008) and predicted by different sets of factors (Galloway et al., 2003), which could call for the need

to study them separately.

Food neophobia and food pickiness are considered normal eating behaviours during early
childhood, but some caution is needed as these behaviours can have a great impact on children’s diet
quality in the short and possibly long term. Higher levels of food rejections have, for example, been
associated with a lower intake of fruits, vegetables, meat and fish (Cooke et al., 2003; Galloway et al.,
2003; Siegrist et al., 2013) and with poorer health outcomes (Perry et al., 2015; Ventura & Worobey,
2013).

For children in early childhood, parent-reports are most commonly used for measuring food
neophobia and food pickiness (Alley, 2018). However, many well-known scales, such as the Food
Neophobia Scale for Children (FNSC; Pliner, 1994), are aimed at children aged 5 and over. For
younger children, who are experiencing the peak of food rejection, options have been more limited.
The Child Eating Behavior Questionnaire (CEBQ; Wardle et al., 2001) is a widely validated scale for
children aged 2-9 years, however its dimension “food fussiness” does not differentiate between food
neophobia and food pickiness. Therefore, two questionnaires have been developed recently in France
to be able to measure these two behaviours distinctively and in a population of younger children. The
first one is Children’s Eating Difficulties Questionnaire (CEDQ; Rigal et al., 2012), and the second
one is the Child Food Rejection Scale (CFRS; Rioux et al., 2017) which has also been validated in
English (Rioux et al., 2019).

1.1.2. Food enjoyment

In research, food enjoyment or food pleasure often refers to people’s interest in eating and the extent

to which they desire to eat and love/enjoy eating (Wardle et al., 2001). Food enjoyment is a strong
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driver of food intake (Drewnowski, 1997; Yeomans et al., 2004), and possibly even more in infancy

and early childhood when children’s cognitions related to food and intake are not yet that developed

(Nicklaus, 2016).

In many studies, food enjoyment has been associated with negative behaviours or outcomes in the
child, such as a higher consumption of palatable and energy-dense foods and a higher weight (e.qg.,
Webber et al., 2009). This may be due to children’s exposure to an obesogenic environment in which
energy-dense foods are easily accessible and their food pleasure can induce overeating (Booth et al.,
2005).

Nevertheless, knowing that food likes and dislikes are learned, it has also been suggested that food
pleasure may be a window of opportunity to promote healthy eating in children (Marty et al., 2018;
Nicklaus, 2016). For this, it can be crucial to expose children to a diversity of foods from a very young
age so that they learn to appreciate these flavours (Nicklaus, 2016). Ideally, this happens before the

onset of food neophobia (before the age of 2 years), when children are likely to learn to like new foods.

In early childhood, the CEBQ (Wardle et al., 2001) is a commonly used instrument to measure
children’s enjoyment of food. The French Children’s Eating Difficulties Questionnaire (CEDQ); Rigal
et al., 2012) also contains a dimension to measure children’s low food enjoyment, as parents report it

as a common difficulty in infancy and early childhood.

1.1.3. Self-regulation of eating

Generally speaking, young children are believed to have an innate capacity to self-regulate their
food intake, by listening to their internal signals of hunger and fullness (e.g., Birch & Deysher, 1986).
As they grow older, environmental factors, such as inappropriate portion sizes, the availability of
energy-dense foods and controlling food parenting practices could divert children from their internal
signals and could cause them to overeat, resulting in an increased risk for weight gain (Birch et al.,
2003; Fisher & Kral, 2008; Frankel et al., 2014; Kral et al., 2012; Monnery-Patris et al., 2019).

Self-regulation of eating is an overarching term that refers to children’s capacities to adjust their
energy intake to their bodies’ needs. Different eating behaviours have been identified as related to this
general concept. For example, the CEBQ (Wardle et al., 2001) contains six dimensions that can be
related to self-regulation of eating (Carnell & Wardle, 2007): food responsiveness (i.e., always wanting
to eat regardless of sensations of fullness), satiety responsiveness (i.e., whether food intake is reduced
to compensate for a prior snack), desire to drink (i.e., always wanting to drink), food enjoyment (i.e.,
desire to eat, enjoyment of eating), emotional overeating and emotional undereating (i.e., eating
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more/less food during negative emotional states). Two other well-studied behaviours reflecting self-
regulation of eating are eating in the absence of hunger (EAH) and eating compensation ability. EAH
refers to children’s susceptibility to eating when satiated if presented with palatable energy-dense
foods (Cutting et al., 1999; Fisher & Birch, 2002) and thus reflects children’s responses to external
cues in the environment. Eating compensation ability refers to children’s ability to adjust their energy
intake after a preload and thus reflect responses to internal cues. Originally, these behaviours have
been measured in laboratory settings in well controlled conditions where the energy intake is measured
carefully. Experimental studies in a laboratory setting are, however, costly and time-consuming, and
their ecological validity has been questioned (Madowitz et al., 2014). As a response to these
challenges, several questionnaires have been developed to measure these behaviours more easily and
rapidly, and on a larger scale. For example, a French questionnaire for parents has been developed to
measure the degree of EAH and eating compensation ability in children aged 1-5 years (Monnery-
Patris et al., 2019). Tan and Holub (2011) also developed a parent-report scale to measure children’s

(aged 3-9 years) energy regulation with similar items.
1.2. Influencing factors

In order to promote healthy eating in children from a young age, it is important to understand which

factors contribute to the early development of eating behaviours and food preferences in children.

It is known that a person is a product of its genes/biological predisposition and its environment, and
there is evidence that eating behaviours have strong heritabilities. Reviews by Wood (2018a, 2018Db)
indicated that these heritabilities can range between 49-74% during the first year of life, and between
62-75% in early childhood. Nevertheless, there is also evidence that implicates that heritable traits or

their expression can still be influenced by the child’s environment (Wood et al., 2020).

A systemic approach will be applied in this section to identify factors inherent to the child and in
the environment of the child that may influence his/her eating behaviours. Bronfenbrenner’s ecological
systems theory (1979) seems very suitable for this, and this theory will therefore be described first in

this section. Then, factors of interest in relation to children’s eating behaviour will discussed.

1.2.1. Bronfenbrenner’s ecological systems theory

According to an old saying, “it takes a village to raise a child”: children do not grow up in isolation,
but are exposed to many relationships (with immediate family, extended family, neighbours, teachers
etc.) and external factors that can influence their development and life course. Urie Bronfenbrenner

conceptualized a developmental theory that maps these different influences. According to his
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ecological systems theory (1979) and his later bioecological model of human development (1994,
2005, 2006), children’s biological dispositions (e.g., their temperament, physical characteristics etc.)
and many factors in children’s environment join to influence their development in unique ways. He
states that children grow up in a complex system of relationships which are influenced by multiple
levels in the environment, ranging from children’s immediate home environment to their larger
environment encompassing culture, norms and values. Bronfenbrenner divided a child’s environment
in five levels or so-called nested systems: the micro-, meso-, exo-, macro- and chronosystem (Figure
2).

Figure 2. Visual presentation of Bronfenbrenner’s ecological systems theory, including the micro-,
meso-, exo- and macrosystem. The chronosystem which represents the temporal dimension of the
model is not pictured (in Berk & Roberts, 2009, p.28).

The microsystem is the innermost level of the child’s environment according to Berk (2010, p.24);
it consists of activities and interaction patterns in the child’s immediate surrounding. For a child, this
is, for example, the immediate family, the school environment and leisure activities. All relationships
on this level are assumed to be bidirectional: children are influenced by their parents, siblings, teachers
and peers but children and their biological and social characteristics also affect their environment’s

behaviours.

The second level, the mesosystem, encompasses the links between a child’s microsystems. This

can, for example, refer to the interactions between parents and the child’s school.
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The third level, the exosystem, consists of social settings that do not contain the child but
nevertheless affect his/her experiences in immediate settings (Berk, 2010, p.25). For example, a
parent’s workplace and its policies (flexible work hours, parental leave, etc.) can influence this parent’s

interactions with the child.

The fourth, outermost level is called the macrosystem. This system refers to the large context in
which a child develops, including the customs, laws, cultural values and norms. A country that
provides high-quality childcare or financial support to parents can for example influence their
childrearing practices.

The fifth level, the chronosystem, embodies the temporal dimension of Bronfenbrenner’s model. It
builds on the idea that a person’s environment is not static but ever-changing. Changes in a person’s
environment can arise from both within a person (e.g., changing schools) or can be exposed externally

(e.g., loss of a parent).

In conclusion, according to Bronfenbrenner, a person’s development results from the complex
interplay between an individual, its characteristics (e.g., biological dispositions) and its environment.
A person’s environment is dynamic and ever-changing and every person is both a product and a

producer of its own environment.

With regard to the development of children’s eating behaviours, we can therefore also assume that
influencing factors may be situated both within the child (e.g., temperamental traits) and in the
environment of the child: in the child’s direct environment but also in more distal, indirect systems
around the child. Concerning influences in the environment, special attention will be paid to the child’s
microsystem in this doctoral thesis, in particular to parents, and to the child’s macro- and chronosystem

which influence parents and thus indirectly also the child.

1.2.2. Children’s temperament

Factors within the child, such as temperament (i.e., the biologically based individual differences in
behavioural and emotional responses to the environment (Rothbart, 2007)), have been found to
influence eating behaviours and weight status. For example, infant temperament (e.g., distress to
limitations, low negative affectivity, poor general self-regulation, self-soothing ability) has been found
to relate to adiposity later in infancy (Bergmeier et al., 2014; Slining et al., 2009) and in early childhood
(Bergmeier et al., 2014; Hittner et al., 2016). In children and adolescents, temperamental traits
underlying general self-regulation have also been of great interest when studying eating behaviours
and adiposity. Inhibitory control, which refers to the ability to inhibit a dominant behaviour or to
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engage in behaviour required for an activity (Posner & Rothbart, 2000), is one of these traits of interest.
In previous research, a lower inhibitory control in children has been associated with a higher BMI or
more weight problems (e.g., Graziano et al., 2010; Houben et al., 2014; Nederkoorn et al., 2006, 2012).
Moreover, it has been linked with binge eating behaviours in adolescents (Ames et al., 2014; Kittel et
al., 2017), with higher increases in food enjoyment and food responsiveness over a 1-year period in
middle childhood (Groppe & Elsner, 2015), and with lower abilities to self-regulate food intake in
children aged 3-9 years (Tan & Holub, 2011). In some studies, child temperament was not directly
related to adiposity or child eating behaviours, instead it was identified as a moderating factor. This
means that certain links between parental feeding practices and child eating behaviours or adiposity,
or links between child eating behaviours and adiposity depended on the temperament of the child. For
example, in a study of Tate et al. (2016), emotional eating increased the risk of overweight in children
with a difficult temperament but decreased the overweight risk for children with an easy temperament.
Rollins et al. (2014) observed that more parental restriction for snacks was associated with higher
increases in eating in the absence of hunger from age five to seven years, but only in girls with a lower

inhibitory control.

A wide variety of methods exist to measure temperamental traits in early childhood. A classic
method is a parent- or teacher-report scale such as the Children’s Behavior Questionnaire (CBQ);
Rothbart et al., 2001; different variants), which assesses fifteen dimensions of temperament.
Observational measures and behavioural tasks are also commonly used measures; e.g., the Go/No-Go
task or the Stroop test are popular tasks for measuring inhibitory control (Francis & Riggs, 2018).

1.2.3. Children’s microsystem: parents

Children aged 2-6 years are almost exclusively dependent on others for their food intake. It has
already been widely demonstrated that parents and their feeding practices and styles play a key role in
shaping children’s eating patterns and preferences (Birch, 1999; Ventura & Birch, 2008).

Parental feeding practices

Parental feeding practices (or food parenting practices) can be defined as the behavioural strategies
parents use to control what, how much, when, where and how the child eats (Ventura & Birch, 2008).
A wide range of parental feeding practices have already been described and studied in past research.
To provide a clearer overview of the different existing practices, Vaughn et al. (2016) proposed a
content map. Here, they categorized parental feeding practices in three higher-order groups: coercive
control, structure, and autonomy support practices. Coercive control practices refer to feeding practices
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that are rather parent-centred such as restrictive practices, using pressure to make a child eat more, and
using rewards and bribes. These practices have often been associated with less favourable eating
behaviours in the child; e.g., more food rejections and worse capacities to self-regulate food intake.
Structure practices refer to feeding practices that are also controlling but in a non-coercive way: parents
provide certain rules and boundaries (e.g., about where, when and what to eat) in order to organize
children’s environment and to facilitate their competences by modelling eating behaviour, guiding
food choices, and setting meal routines. Finally, autonomy support practices refer to offering choices
to the child and allowing age-appropriate independent exploration, for example by using reasoning or
involving child in food-related activities. Structure and autonomy support practices have usually been
linked to more favourable eating behaviours and outcomes in the child. For instance, parental
modelling, parental encouragement and the availability of fruits and vegetables at home has
consistently been positively associated with children’s dietary intake (Pearson et al., 2009). Rules
about where and what to eat have been found to be negatively linked to food fussiness/pickiness and

emotional over- and undereating in children (Jansen et al., 2014).

Many instruments have been developed during the last decades to measure parental feeding
practices (Vaughn et al., 2013). Two well-known and widely used instruments are the Child Feeding
Questionnaire (CFQ); Birch et al., 2001) and the Comprehensive Feeding Practices Questionnaire
(CFPQ; Musher-Eizenman & Holub, 2007), which encompass a wide range of feeding practices and

have been translated and validated in different languages.

Parent-reported parental feeding practices are found to be stable and continuous in early childhood
(Faith et al., 2004; Farrow & Blissett, 2012; Powell et al., 2018). These findings also add to the

reliability of the measures used in these studies (CFQ and CFPQ) over time.

Parental feeding styles

Beside parental feeding practices, parental feeding styles have also been studied in relation to child
eating behaviours. Parental feeding styles are more general and stable across time and context
compared to feeding practices: they reflect the overarching emotional climate in which parental
practices take place (Darling & Steinberg, 1993). Parental feeding styles are usually determined by
two dimensions: the level of parental demandingness (i.e., how much parents encourage eating), and
the level of parental responsiveness (i.e., how responsive parents are when encouraging eating)
(Hughes et al., 2005). This results in four feeding styles: authoritarian (high demanding, non-
responsive), authoritative (high demanding, responsive), permissive/indulgent (low demanding,

responsive), and neglectful/uninvolved (low demanding, non-responsive). The authoritative feeding
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style has generally been associated with the most beneficial outcomes for the child, while the
permissive/indulgent feeding style has often been linked with a higher child BMI (e.g., Patrick et al.,
2005; Rigal et al., 2012; review by Shloim et al., 2015).

Compared to a wide choice of instruments for measuring parental feeding practices, the choice is
far more limited for measuring parental feeding styles in early childhood. The most known and used
scale is probably the self-report Caregiver’s Feeding Style Questionnaire (CFSQ; Hughes et al., 2005).
In France, the Feeding Style Questionnaire (FSQ; Rigal et al., 2012) has been developed to examine
the extent to which parents have an authoritarian, authoritative and permissive/indulgent response
when presented with seven feeding situations. This questionnaire conceptualizes feeding styles as

dimensional rather than categorical.

Parental food portioning practices

As described in Section 1.1.3., it has been found that when children grow older, environmental
factors could increasingly divert them from their internal signals of hunger and fullness and cause them
to overeat. One of these environmental factors are portion sizes of foods and beverages. There is
consistent evidence about a “portion size effect” in children; meaning that when children are served
larger portion sizes, they also tend to increase their energy intake (see review by Birch et al., 2015).
Knowing that parents are mainly responsible for feeding the child in early childhood, they can play an
important role in determining appropriate portion sizes and thus in avoiding excessive energy-intake
in the child. However, interestingly, relatively little is known about parental food portioning practices
(i.e., how parents portion foods and beverages for their child) (Faith et al., 2012; Kairey et al., 2018),
in particular compared to the extensive literature on parental feeding practices and styles. In 2018,
Kairey et al. published a systematic literature review on this matter, including 14 quantitative studies
(mostly observational studies) and 14 qualitative studies (focus groups or interviews). They found, for
example, that determinants for child portion sizes are perceived child hunger, parental portion sizes,
and parent and child body size. Parents are generally also confident about knowing the “right amount”
for their child.

Mothers and fathers

Relatively little is also known about the role of fathers in feeding and the effects of their practices
and styles in relation to children’s eating behaviours. In past child feeding research, mothers and their
feeding practices and styles have been the main focus, supported by, for example, the idea that mothers
are the primary caregiver of the child or primarily responsible for feeding. However, this focus neglects
the role of fathers in feeding and provides an incomplete picture of the child’s family feeding
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environment. In the scant research with fathers, differences in maternal and paternal feeding practices
have been reported: fathers were, for example, found to use more coercive control practices than
mothers (for a review, see Khandpur et al., 2014). In addition, fathers’ practices have also been found
to be predictive for child eating and adiposity, underlining the importance of including fathers in

feeding research (for a review, see Litchford et al., 2020).

Bidirectional influences between parent and child?

Bronfenbrenner (1979) stated that in the microsystem of the child, all interactions are bidirectional;
children are influenced by their environment and simultaneously also influence this environment. In
terms of research on eating behaviour in children, there is also an ever-growing consensus that parents
influence their child's eating behaviour, but also that children influence parental practices (e.g., Jansen
et al., 2018; Jansen et al., 2017). Surprisingly, however, very few longitudinal studies exist that have
examined causal effects between the two. Most studies in feeding research are cross-sectional, and the

majority of studies build on the idea that parents influence their child's eating behaviour.

1.2.4. Children’s macro- and chronosystem: cultural and societal influences

Not only children’s direct environment can have an important impact on the development of their
eating behaviours and food preferences, also the larger environment can have an impact in an indirect

way.

Food culture

People are often not aware of cultural influences because they are part of it. They are thus often
unaware that their country’s culture, its values and norms (macrosystem) strongly determine people’s
habits and behaviours, including their dietary behaviours. To illustrate, many cultural differences exist
with regard to what, where, when and with whom we eat and with regard to food attitudes (Rozin et
al., 1999; Rozin et al., 2002). For example, French and Belgians have been found to be very food-
pleasure-oriented when asked about their beliefs and thoughts about food, while Americans have been
found to be very food-health-oriented (Rozin et al., 1999). Cultural differences in parental feeding
practices have also been observed (e.g., Blissett & Bennett, 2013; Schwartz et al., 2013); for example,
French parents have been found to use higher levels of monitoring and restriction for weight control,
whereas American parents were found to use higher levels of food as reward and child control over
feeding (de Lauzon-Guillain et al., 2009; Musher-Eizenman et al., 2009). What parents do in one

country should thus not automatically be generalized to parents in other countries, and even cultural
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differences exist with regard to parental practices of different ethnical groups within a country (e.g.,
Blissett & Bennett, 2013).

Work conditions, laws, regulations

The laws and regulations of a country (macrosystem) can also have a substantial impact on
children’s eating habits. A country’s work culture (work hours, parental leave policies etc.) can, for
example, allow parents to spend more or less time with their child and more or less time planning,
buying, preparing food and eating with their child. Time spent in paid employment has, for example,
been found to be inversely related to time spent cooking by mothers (Etilé & Plessz, 2018) and with
how frequently fathers ate meals with their child (Mallan et al., 2014).

Situational factors: the unseen COVID-19 pandemic

People’s eating behaviours consist predominantly of habits, i.e., automatic associations between
specific context cues and responses, and these are often hard to change (Wood & Runger, 2016).
However, according to Bronfenbrenner’s theory, a person’s environment is ever-changing, both due
to actions of the person him-/herself and due to external influences (chronosystem). Changes in a
person’s environment could therefore induce changes in people’s habits as they have to engage in a
new non-automatic process of decision making (Verplanken & Wood, 2006). The same can be true for
eating habits.

An interesting case of an externally imposed change in people’s environment is the recent COVID-
19 pandemic. From the end of 2019, the contagious and deathly coronavirus SARS-CoV-2 started to
spread in many countries worldwide, forcing governments to protect their inhabitants by imposing
strict rules. In many countries, lockdowns took place: schools were closed, remote working was
imposed (if possible), and people’s public life was mostly on hold. Leaving your home was allowed
only under certain conditions. This had an inevitable impact on children’s and adults’ habits, and most

likely also on their eating habits.
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1.3. Research aims and thesis outline

The general aim of this doctoral project was “to study the links between parental feeding
practices and pre-schoolers’ eating behaviours and intake regulation”. After a literature review at
the start of the project, summarized in the sections above, a number of topics were identified that
seemed interesting and particularly relevant in relation to the general aim of the project and in relation
to the European project Edulia:

- The literature review revealed that the number of studies about fathers and feeding is still limited,
generally but also especially in France. Therefore, a first focus of this project would be on fathers’
feeding practices and possible gender differences between mothers and fathers regarding
feeding their child. Moreover, since a secondment and according study was planned in Denmark,
where fathers are culturally more involved in feeding than in many countries in Europe, the topic
of fathers and feeding appeared very relevant for this doctoral project.

- A second focus would be on parental portioning practices used for pre-schoolers, as we
discovered that the literature on this topic was rather limited thus far and still unexplored in France.
Little is known about motivations underlying parental decisions when determining portion sizes
for their child, the division of responsibility between parent and child when determining portions,
and about parental use of information sources and recommendations on this topic.

- In addition, a third focus would be on factors influencing parental feeding and portioning
practices, which could help us to better understand the use of these practices and to identify
possible barriers and facilitators for changing these practices. Following the idea of
Bronfenbrenner’s systems theory, we assumed that these factors could be situated in different
systems around the child and the parents. For example, knowing that cultural specificities may
exist around eating and child feeding, we considered (food) culture (macrosystem) to be an
interesting theme for interpreting the results throughout this project. The participation in the
European project Edulia, the research in France and during the secondment in Denmark also made

it possible to investigate this to a certain extent.

Finally, it is important to frame this project in the circumstances that took place. Much research of
this project was conducted during the COVID-19 pandemic. On the one hand, this provided a unique
opportunity to investigate this unseen situation and according changes in people’s habits in relation to
children’s eating behaviours and parental eating and feeding behaviours (impact chronosystem). On
the other hand, this meant that the timing and methods of several studies had to be adapted to the

possibilities of the situation (e.g., favouring the use of online questionnaires and telephone interviews).
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This resulted in four comprehensive studies, of which three were conducted in France and one in
Denmark. The overall goal of each study was to gain more insight into the parental feeding practices
used for pre-schoolers. Some studies focused rather on links of these practices with child eating
behaviours, while other studies focused rather on factors in different systems influencing parental
practices. Each study had a specific focus and study aim, which made it possible to investigate certain
topics in more depth. Together, these studies form an interesting whole that sheds light on several
aspects that complement each other in understanding the use and effects of parental feeding practices.
Table 1 lists all studies and articles resulting from these studies with their characteristics (population,
country, method, main aim(s), and system Bronfenbrenner). The detailed research questions and
hypotheses for each of the studies will be presented in the corresponding articles that will follow in

the next chapters.
Taken together, there were three main questions guiding the research in this doctoral project:

1. How do maternal and paternal feeding practices and styles relate to pre-schoolers’ eating
behaviours and intake regulation?

2. Which factors (in which systems) influence parents’ feeding and portioning practices?

3. Are there gender differences with regard to parental involvement in feeding related tasks,
parental perceptions of children’s eating behaviours, parental feeding practices, and
predictors of feeding practices?

There was also one additional question guiding our research:
4. Which child factors relate to (changes in) children’s eating behaviours?

In the following chapters, we will present the research conducted during the doctoral project in the

form of six articles. This will be followed by a general discussion in the final chapter.
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Table 1. Overview of the studies and articles resulting from the doctoral project and their characteristics.

Study/Article Population Country Method Main aim(s) System
+ Chapter Bronfenbrenner
Study 1 — Article 1 105 mothers France Questionnaire - To identify possible gender differences regarding parental Microsystem
Chapter 11 and 105 fathers with closed- feeding practices/styles and parental perceptions of the child’s

(105 couples) ended questions  eating behaviours.

of children - To assess the associations between maternal and paternal

aged 2-6 years feeding practices/styles and child eating behaviours.
Study 1 — Article 2 621 mothers of  France Questionnaire - To assess the influence of variables related to children’s Microsystem
Chapter 111 children aged with closed- eating behaviour, EAH and appetite, on children’s BMI z-score,

2-6 years ended questions  and the influence of child inhibitory control and maternal

controlling feeding practices on EAH.

Study 2 (interviews) 32 mothers and  France Semi-structured - To capture the variety of parental food portioning practices Microsystem
—Article 3 5 fathers of telephone used for French pre-schoolers and to identify factors that Mesosystem
Chapter 1V children aged interviews + short  underlie these practices. Macrosystem

3-5 years survey
Study 3 (COVID-19) 357 mothers France Questionnaire - To evaluate changes in children’s eating behaviours, in Microsystem
— Article 4 and 141 fathers with closed- parental eating and cooking behaviours, in parental feeding Exosystem
(quantitative part) of children ended and open-  practices, and in parental food shopping motivations during the ~ Macrosystem
Chapter V aged 3-12 years ended questions  lockdown, compared to the period before the lockdown. Chronosystem
Study 3 (COVID-19) 357 mothers France Questionnaire - To explore which food-related changes parents perceived as Microsystem
— Article 5 and 141 fathers with closed- positive during the lockdown (1), which changes they perceived Exosystem
(qualitative part) of children ended and open-  as negative (2), and which changes they would like to maintain ~ Macrosystem
Chapter V aged 3-12 years ended questions  after the lockdown (3). Chronosystem
Study 4 (Denmark) — 261 mothers Denmark Questionnaire - To identify possible gender differences regarding parental Microsystem
Acrticle 6 and 321 fathers with closed- feeding practices, parental involvement in child feeding and Mesosystem
Chapter VI of children ended questions  possible related factors. Exosystem

aged 3-6 years - To identify predictors of parental feeding practices. Macrosystem
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CHAPTER II.
Maternal and paternal feeding practices in France:

similarities/differences and links with child eating behaviours

This chapter will be presented in the form of an article published in

Appetite.
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Article 1

Are food parenting practices gendered? Impact of mothers' and fathers' practices on their

child’s eating behaviors.
Philippe, K., Chabanet, C., Issanchou, S., & Monnery-Patris, S.
2021
published in Appetite

https://doi.org/10.1016/j.appet.2021.105433

Introduction:

So far, fathers have received little attention in studies about child feeding. Little is also known about

concordant/discordant feeding practices within families and links with child eating behaviours.
Objectives:

The first objective was to identify possible gender differences regarding parental feeding practices and

styles and parental perceptions of the child’s eating behaviours.

The second objective was to assess the associations between maternal and paternal feeding practices

and styles and child eating behaviours, and to study possible effects of concordant/discordant feeding

1t - i

The links between maternal and paternal feeding practices/styles and children’s eating behaviours

practices in families.

Focus:

(food rejection, appetite, food enjoyment, self-regulation of eating).
System(s) Bronfenbrenner:

Microsystem (parents)

36 Chapter Il. Maternal and paternal feeding practices in France (Article 1)



https://doi.org/10.1016/j.appet.2021.105433

Are food parenting practices gendered? Impact of mothers' and fathers'
practices on their child's eating behaviors.

Abstract: Past research has mainly focused on the links between child eating behaviors and maternal
food practices. The impact of fathers and of concordant/discordant food parenting practices within
families has received much less attention. To fill this gap, both parents of 105 French children aged
2.01-6.51 years (54 boys, Mage= 3.88 years, SD=1.40) filled in a survey with items from validated
questionnaires. Results showed that fathers and mothers perceived their child’s eating behaviors in
similar ways (Pearson correlations between 0.34 and 0.78; M=0.60), despite mothers taking
significantly more meals with their child than fathers. Fathers reported using significantly more pressure
to eat and food as reward, but reported lower levels of “family meal setting” than mothers. Moderate to
high correlations were observed between mothers’ and fathers’ feeding practices and styles. Regression
analyses showed that both maternal and paternal practices and styles were predictors for child eating
behaviors. One interaction effect was observed: in households where both parents used higher levels of
pressure to eat, the child showed a significantly lower food enjoyment than expected if the effects were
additive. Our findings underline the importance of studying the individual role of each parent in child
feeding research and that both parents within families should avoid using coercive practices. This could
finally stimulate new interventions and recommendations addressed to both parents.

Keywords: preschoolers, parental feeding practices, parental feeding styles, child eating behaviors,
fathers

1. Introduction

The period between the ages of 2-6 years is known as a sensitive period in feeding. On the one hand,
this period is characterized by a deterioration of children’s ability to self-regulate their food intake under
the influence of the external environment (Fisher & Birch, 2002). Children are born with an innate
ability to self-regulate their food intake. As they grow older, external stimuli like controlling food
parenting practices (e.g., pressure to eat) and inappropriate portion sizes, can divert children from their
internal feelings of hunger and satiation (Birch, Fisher, Davison, 2003; Fisher & Kral, 2008; Frankel,
O’Connor, Chen, Nicklas, Power, Hughes, 2014; Monnery-Patris, Rigal, Peteuil, Chabanet, Issanchou,
2019). This could cause them to overeat and could induce weight gain (Kral, Allison, Birch, Stallings,
Moore, Faith, 2012; Monnery-Patris et al., 2019).

On the other hand, this period is characterized by a peak in food rejections in children (Nicklaus &
Monnery-Patris, 2018; Rioux, Lafraire, Picard, 2017). Two important kinds of food rejections are food
neophobia, defined as a fear of novel, unknown foods (Pliner & Hobden, 1992), and food pickiness.
Despite inconsistent definitions in the literature, key characteristics of food pickiness are the
consumption of a limited amount and type of foods, and the rejection of foods based on their texture or
sensory aspects (Boquin, Moskowitz, Donovan, Lee, 2014; Dovey, Staples, Gibson, Halford, 2008).
Food neophobia and food pickiness are highly linked (Galloway, Lee, Birch, 2003; Rigal, Chabanet,
Issanchou, Monnery-Patris, 2012) and these two concepts have often been used interchangeably in past
research. Yet, it is suggested that they are behaviorally distinct (Dovey et al., 2008) and predicted by
different sets of factors (Galloway et al., 2003), which could call for the need to study them separately.
These two dimensions are considered as normal eating behaviors during early childhood with highest
prevalence from age two to five years (Cardona Cano et al., 2015). For some children, however, these
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behaviors are expressed to a far greater degree, which can be linked to poorer health outcomes (Perry,
Mallan, Koo, Mauch, Daniels, Magarey, 2015; Ventura & Worobey, 2013). In the same way, low food
enjoyment in children and a low appetite are reported as common eating difficulties in early childhood
(Rigal et al., 2012).

Knowing that eating habits established during early years contribute to the development of
subsequent eating habits (Nicklaus, Boggio, Chabanet, Issanchou, 2005), it is important to promote
healthy eating in children from a young age. It is well documented that parents and their food parenting
practices and styles play a key role in shaping children’s eating patterns and preferences (Birch, 1999).
Moreover, children aged 2-6 years are still highly dependent on their parents for their food intake and
consume most of their energy intake at home (Poti & Popkin, 2011). Vaughn and colleagues (2016)
identify three “overarching, higher-order food-parenting constructs”: coercive control, structure, and
autonomy support. Coercive control refers to feeding practices that are rather parent-centered (e.g.,
restriction, pressure to eat, and the use of rewards and bribes), and are often linked to negative outcomes
for the child. Structure refers to food practices that are also controlling but in a noncoercive way: parents
provide certain rules and boundaries in order to organize children’s environment and to facilitate their
competences by modelling eating behavior, guiding food choices, and setting meal routines. Finally,
autonomy support refers to offering choices to the child and allowing age-appropriate independent
exploration (e.g., use of reasoning, child involvement).

Parental feeding styles are overarching and determined by two dimensions: parental demandingness
(i.e., how much the parents encourage eating), and responsiveness (i.e., how responsive parents are
when encouraging eating) (Hughes, Power, Fisher, Mueller, Nicklas, 2005). This results in four feeding
styles: authoritarian (high demanding, non-responsive), authoritative (high demanding, responsive),
permissive/indulgent (low demanding, responsive), and neglectful/uninvolved (low demanding, non-
responsive). The authoritative feeding style has generally been associated with the most beneficial
outcomes for the child, the permissive/indulgent feeding style has often been linked to a higher child
body mass index (e.g., Patrick, Nicklas, Hughes, Morales, 2005; Rigal et al., 2012; review by Shloim,
Edelson, Martin, Hetherington, 2015).

Maternal feeding practices and styles have been the predominant focus in past research, supported
by the idea that mothers are the primary caregiver of the child (Patrick et al., 2005) or primarily
responsible for feeding (Blissett, Meyer, & Haycraft, 2006). However, this focus neglects the role of
fathers in feeding and provides an incomplete picture of the child’s family feeding environment. To
illustrate this point, one can refer to a study conducted in the United States in which 72% of fathers
living with their children reported feeding their child under the age of five daily or eating meals with
them (Jones & Mosher, 2013). In the scant research with fathers, differences in maternal and paternal
feeding practices were noted: e.g., fathers used more pressure to eat than mothers (Daniels, Mallan,
Jansen, Nicholson, Magarey, Thorpe, 2020; Hendy, Williams, Camise, Eckman, Hedemann, 2009;
Loth, MacLehose, Fulkerson, Crow, Neumark-Sztainer, 2013; Tschann et al., 2013) and more
restriction (Daniels et al., 2020; Musher-Eizenman, Holub, Hauser, Young, 2007), but less reasoning
and praise (Orrell-Valente, Hill, Brechwald, Dodge, Pettit, Bates, 2007), and fathers placed less limits
on snacks (Hendy et al., 2009). Father’s practices were also found predictive for child eating and
adiposity, underlining the importance of including fathers in feeding research (for reviews, see
Khandpur, Blaine, Fisher, Davison, 2014; Litchford, Savoie Roskos, Wengreen, 2020). The role of
family feeding interactions has also been studied to a very limited extent. Only a few studies explored
the associations between concordances/discordances between maternal and paternal feeding practices
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and child eating behaviors. Harris and colleagues (2018) found that food fussiness was less reported in
children when mothers and fathers were concordant in avoiding nonresponsive feeding practices in the
household. In interviews, fathers also expressed that dissimilarities in food parenting practices at home
were linked to more child food rejections and tantrums (Khandpur, Charles, & Davison, 2016).

As a contribution to filling this gap in the literature, this study had two objectives. The first objective
was to identify possible differences and similarities in maternal and paternal food parenting practices,
and in maternal and paternal perceptions of the child’s eating behaviors. In order to obtain a more
complete picture of the role of the mothers and fathers in feeding in our sample, the division of feeding
related tasks in the families and the number of meals parents take with their children were also explored.
Our second objective was to assess the associations between maternal and paternal feeding practices
and child eating behaviors, and to study possible effects of concordant/discordant feeding practices in
families. Based on the results of the literature described above, we hypothesized to observe some gender
differences in food parenting practices. We also hypothesized that families where one or both parents
use coercive practices would report more problematic eating behaviors in children (less food enjoyment,
more food neophobia and food pickiness, more eating in the absence of hunger, and a poorer eating
compensation ability) than families where parents concordantly avoid coercive practices.

2. Methods
2.1 Ethics and Recruitment

This study was part of a bigger study project with several separate study objectives. An ethical
approval (n°19-591) was granted by the Institutional Review Board (IRB00003888, IORG0003254,
FWAO00005831) of the French Institute of Medical Research and Health, and a study registration was
done by the data protection service involved (CNRS).

In day care centers and preschools in Dijon, parents of children aged two to six years old received
an envelope with two identical exemplars of a questionnaire (one for Parent 1, one for Parent 2). They
were invited to independently complete the questionnaires and to return them to the teacher/caregiver.
Some day care centers and preschools preferred to hand out flyers or to send an e-mail with the link to
the online version of the questionnaire (available on the platform SurveyMonkey). In addition, parents
all over France were recruited online with the use of social media (Facebook, Twitter), e-mails to
contacts working with children, and through our internal database (ChemoSens Platform's PanelSens,
CNIL n0.1148039). They were all invited to fill in the online version of the questionnaire. All caregivers
fulfilling a parent role for a child aged 2-6 years were eligible to fill in the questionnaire. Participation
was voluntary and no compensation was offered. The questionnaire was pretested with three mothers
and a father, whose responses were not included in the present analyses.

2.2 Measures
2.2.1 Sociodemographic characteristics

The sex of the child, some letters of the child’s name and his/her date of birth were completed in
order to ensure correct matching of both parents of the same child later on. This was necessary as
parents were asked to fill in their questionnaire without full identification and independently from their
(ex-)partner. After the matching procedure, possible identifying information of the children (i.e., letters
of their name and birth date) were replaced by a child code and by the child’s age. Parents were also
asked to report demographic characteristics about themselves: their relation to child, age, employment
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status, perception of financial status, family composition, number of children in the household, and
county of residence in France.

2.2.2 Number of shared meals, division of feeding related tasks in the household

Parents were asked to report the number of breakfasts, lunches, and dinners generally taken with the
child per week (ranging from 0-7 for each meal). Taking a meal with the child was defined as either
eating with the child or feeding the child. Parents were also asked to report who was the main person
responsible for three feeding related tasks (i.e., grocery shopping, cooking, feeding/eating with child).
The answer options were “Predominantly/ Always me”, “Predominantly/ Always my partner”, “Both
at equal parts”, and “Not applicable”.

2.2.3 Child eating behaviors
Child food rejection

The Children Food Rejection Scale (CFRS; Rioux, Lafraire, & Picard, 2017) was used to measure
the child’s food pickiness (five items; e.g., My child sorts his/her food on the plate) and food neophobia
(six items; e.g., My child is suspicious of new foods), the two main kinds of food rejection in children.
Caregiver’s agreement with each item was rated on a five-point Likert scale (Strongly disagree,
Disagree, Neither agree nor disagree, Agree, Strongly agree). Higher scores indicated higher levels of
food pickiness and neophobia.

Low appetite and low food enjoyment

The Children’s Eating Difficulties Questionnaire (CEDQ; Rigal et al., 2012) was used to measure
the child’s levels of low appetite (three items; e.g., My child eats small quantities (even if the food is
liked)) and low food enjoyment (three items; e.g., My child looks forward to mealtimes (Reversed
item)). Parents were asked to rate their agreement with each item on a five-point Likert scale (Strongly
disagree, Disagree, Neither agree nor disagree, Agree, Strongly agree), according to their child’s
eating behavior. Higher scores indicated a lower appetite and a lower food enjoyment in the child.

Self-regulation of eating

A questionnaire proposed recently by Monnery-Patris and colleagues (2019) was used to measure
two dimensions of children’s self-regulation of eating: eating in the absence of hunger (EAH), which
may reflect responses to external cues, and eating compensation ability, which may reflect responses to
internal cues. The child’s EAH was measured with six items, his/her eating compensation ability with
four items. For some items, parents had to rate their answer on a five-point scale ranging from “Never”
to “Always” (e.g., for eating compensation ability: My child eats less at meal times when s/he has eaten
something before the meals). For other items, parents had to choose one out of three options to describe
their child’s behavior: e.g., for the item: “After s/he has finished his meal, if candies are available and
I let him/her” (EAH), they could choose either the answer (1) “s/he doesn’t eat them”, (2) “s/he eats
one or two to taste them”, or (3) “s/he eats many of them”. All items are presented in Appendix 1.
Higher scores indicate a worse self-regulation, meaning higher levels of EAH and a poorer ability of
eating compensation.

2.2.4 Food parenting practices

Snacking/flexibility and feeding on a schedule
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Six items from the questionnaire presented before (Monnery-Patris et al., 2019) were also used to
measure to what degree caregivers allow snacking/flexibility in eating for their child (e.g., After being
physically active (walking, swimming, ..), my child has something to eat). Answers were rated on a five-
point scale ranging from “Never” to “Always”. Higher scores indicated more snacking/flexibility in
eating. The present questionnaire also used Baughcum and colleagues’ (2001) dimension feeding on a
schedule retrieved from the Infant Feeding Questionnaire (three items, e.g., During the week, do you
make him/her eat at set times?). Monnery-Patris and colleagues (2019) validated the use of this
dimension for French parents of children aged one to six years old. Parents were asked to rate their
agreement on a five-point scale ranging from “Never” to “Always”. Higher scores indicated stricter
times for eating.

Family meal setting

In order to measure the dimension family meal setting, a single item “My child eats the same meals
as the rest of the family” from the Feeding Practices and Structure Questionnaire (FPSQ-28; Jansen,
Williams, Mallan, Nicholson, Daniels, 2016) was used. Parents were asked to rate their agreement on
a five-point scale ranging from “Never” to “Always”. Jansen and colleagues propose to use this item as
a single item indicator since they found that it was wholly representative of the latent variable family
meal setting.

Coercive control practices

The Comprehensive Feeding Practices Questionnaire (Musher-Eizenman & Holub, 2007) was used
to measure four dimensions indicating coercive control: food as reward (three items, e.g., | offer my
child his/her favorite foods in exchange for good behavior), pressure to eat (four items, e.g., My child
should always eat all of the food on his/her plate), restriction for health (four items, e.g., If I did not
guide or regulate my child’s eating, he/she would eat too many junk foods), and restriction for weight
control (eight items, e.g., | often put my child on a diet to control his/her weight). Parents were asked
to rate their agreement with each item on a five-point scale ranging from “Strongly disagree” to
“Strongly agree”, or from “Never” to “Always”. The psychometric properties of this questionnaire have
been demonstrated in both US and French samples, and for the use with mothers and fathers (Musher-
Eizenman & Holub, 2007, Musher-Eizenman, de Lauzon-Guillain, Holub, Leporc, & Charles, 2009).
Higher scores indicated higher levels of coercive control.

2.2.5 Parental feeding styles

The Feeding Style Questionnaire (Rigal et al., 2012) was used to measure the three most reported
parental feeding styles: authoritarian, authoritative and permissive/indulgent style. This questionnaire
conceptualizes feeding styles as dimensional rather than categorical. Parents were presented with seven
feeding situations (e.g., Your child wants to eat pasta when you intended to cook vegetables) and were
asked to rate the probability of each of three possible practices (an authoritarian response, an
authoritative, and a permissive response) on a four-point scale from “Very unlikely” to “Very likely”.
Scores were calculated for each of the three parental feeding styles by averaging the items associated
with each style.

In addition to the measures on parental feeding practices and styles, we asked parents if they thought
they had similar feeding practices and ideas with regard to feeding their child as their (ex-)partner.
Parents could either choose “Rather yes”, “Rather no”, or “Not applicable”.
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2.3 Statistical analyses

R version 3.6.1 (R Core Team, 2019) was used to clean and analyze the data. The significance level
was set at p < 0.05 for all analyses.

2.3.1 Data cleaning

As this study is part of a bigger study project, the data cleaning was performed on the entire sample
of the project (n = 1197 parents). Questionnaires were excluded when the child’s sex or date of birth
were missing, when the child was younger than 2 years or older than 6.9 years, when the child had an
iliness susceptible of influencing his/her eating (e.g., food allergies), when the child was born premature
(< 37 weeks of gestation) or when this information was missing. This resulted in a cleaned sample of
790 questionnaires: 621 filled in by mothers and 169 filled in by fathers.

For the current study we are only interested in children of whom two parents filled in the
questionnaire. Among the remaining questionnaires (n = 790), 121 children were identified with
completed questionnaires of both parents (n = 242 parents). One couple filled in the questionnaire for
two of their children, the questionnaires corresponding to the second child were deleted. For four
children, the items measuring child eating behaviors and parental feeding practices/styles were found
exactly identical for both mother and father. This indicated that the questionnaires were not filled in
independently, and they were consequently deleted. For eleven other children, these items were almost
identical for both parents (between 82-99% identical), thus these questionnaires were also deleted. The
threshold of 82% was determined with a stem and leaf used to visualize the distribution of the
percentage of identical responses. Finally, 105 children were retained (n = 210 parents).

2.3.2 Preliminary analyses

Confirmatory factor analyses (CFA) with a structural equation modeling approach (Bollen, 1989;
Kaur et al., 2006) were performed on the data set of the whole study project, first on the mothers’ data
set (n = 621), then on the fathers’ only data set (n = 169 fathers). Some minor differences were found
between the acceptable factor structures for mothers and fathers, and it was decided to retain the items
that presented a good fit for the fathers’ sample as they also presented an acceptable fit for the mothers’
sample. These factor structures were used for the analyses of the data subset corresponding to the
present study (n = 210 parents: 105 mothers, 105 fathers). Cronbach’s alphas were calculated with the
retained items to report the internal consistency of the dimensions. For fathers in the current study, they
ranged between 0.55 (pressure to eat) and 0.88 (low child food enjoyment), for mothers between 0.49
(permissive feeding style) and 0.87 (low child appetite). More details are available in
Appendix 2.

2.3.3 Primary analyses

Scores were calculated for child eating behaviors and for food parenting practices and styles by
averaging the scores on the corresponding items. Pearson correlations were calculated to determine the
associations between mothers’ and fathers’ perceptions of their child eating behaviors. Paired-sample
t-tests were also performed to study if maternal and paternal ratings of the child’s eating behaviors were
significantly different or not. The results indicated that parental perceptions of their child’s eating
behaviors were significantly correlated, and no significant differences in mean scores were observed
between mothers and fathers. Therefore, the scores of the child eating behaviors were averaged between
mother-father pairs to create composite child scores.

42 Chapter Il. Maternal and paternal feeding practices in France (Article 1)



Then, Pearson correlations were calculated to determine the associations between mothers’ and
fathers’ feeding practices and styles. Paired-sample t-tests were performed to identify significant
differences between maternal and paternal involvement in meals with the child, and in their feeding
practices and styles. Regressions were performed to study the effects of maternal and paternal feeding
practices or styles on each child eating behavior. Each regression model explained one child eating
behavior by one food parenting practice or style, namely the mother’s practice or style, the father’s
practice or style and the interaction between both:

Child eating behavior = o + 3, practice mother + B, practice father + (35 interaction practice mother : practice father

Mothers’ practices and styles were always put upfront in the model as mothers were found to spend
more meals with the child than fathers. The effects of paternal feeding practices were consequently
always adjusted for the maternal effects. When a significant interaction was found, it was checked that
the conclusion did not change if the most influent observation(s) (the highest absolute df beta value(s))
was/were deleted. If the significance of the interaction was merely the result of one or a few highly
influent observations, the interpretation was finally based on the model with no interaction. For each
child eating behavior, we selected those food parenting practices and styles we hypothesized to be
influential based on previous studies. For low food enjoyment, food neophobia and food pickiness, the
assumed influential practices were: pressure to eat, family meal setting and the three feeding styles. For
EAH and poor eating compensation ability, these were restriction for health, restriction for weight
control, food as reward and the three feeding styles.

3. Results
3.1 Participants

Both caregivers of 105 children aged 2.01-6.51 years (54 boys and 51 girls, mean age = 3.88 years,
SD = 1.40) participated in this study. The characteristics of the caregivers can be found in Table 1. Most
children lived with both parents, one child was in a co-parenting situation, and one child lived with his
mother and her partner. This partner filled in the questionnaire as a father figure, and will always be
referred to as “father” in this study.
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Table 1.
Characteristics of the parents who completed the questionnaire.

Mothers Fathers
Number of participants 105 105
Hardcopy/Online participation 79/26 79/26
Age, mean (SD) 34.52 (4.18) 36.37 (4.95)
Level of education [ratios]:
No diploma 0.02 0.03
A level or a high-school diploma/degree 0.04 0.09
Diploma of higher education or 12" grade 0.12 0.15
Three-year university degree 0.18 0.16
Master’s degree or Master 2 0.39 0.35
Higher than a Master 2 (PhD, medical studies) 0.25 0.23
Work status [ratios]:
Working (part-time or full-time) 0.81 0.96
Unemployed, job seeker 0.06 0.02
Student 0.01 0.01
Other (e.g., parental leave, parent at home) 0.13 0.01
Perception of financial situation [ratios]:
You can’t make ends meet without going into debt 0.01 0.01
You get by but only just 0.05 0.07
Should be careful 0.16 0.18
It’s OK 0.53 0.47
At ease 0.25 0.26

3.2 Concordance in perceptions of child eating behaviors

Mother-father pairs perceived their child’s eating behaviors similarly (Table 2): strong correlations
were observed for the child’s low appetite (r = 0.78), low food enjoyment (r = 0.74), food neophobia
(r = 0.74), and food pickiness (r = 0.59). Moderate but significant correlations were observed for the
child’s eating in the absence of hunger (r = 0.39) and poor eating compensation ability (r = 0.34), the
two dimensions of self-regulation of eating. Additionally, all paired-sample t-tests indicated no
significant differences between fathers’ and mothers’ perception of their child’s eating behaviors,
highlighting the congruent mother-father perception of children’s eating behaviors.
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Table 2.
Pearson correlations between mothers and fathers for the dimensions
representing child eating behaviors and food parenting practices/styles.
Dimension Pearson correlation
mothers - fathers

Child eating behaviors:

Low appetite 0.78
Low food enjoyment 0.74
Food neophobia 0.73
Food pickiness 0.59
Poor eating compensation ability 0.34
Eating in the absence of hunger 0.39
Food parenting practices and styles:

Pressure to eat 0.37
Restriction for health 0.46
Restriction for weight control 0.60
Food as reward 0.55
Snacking/flexibility 0.64
Feeding on a schedule 0.50
Family meal setting 0.58
Authoritative feeding style 0.30
Authoritarian feeding style 0.33
Permissive feeding style 0.44

3.3 Mothers vs. fathers: meals, food parenting practices and styles, feeding related tasks

Paired-sample t-tests showed that fathers reported taking significantly fewer meals (breakfast, lunch
and dinner) with their child than did mothers (Table 3). Meanwhile, they reported higher levels of the
use of pressure to eat and of food as reward, but a lower level of family meal setting than did mothers.

When parents in our study were asked if they thought they had similar feeding practices and ideas
concerning feeding their child as their (ex-)partner, 95% of mothers and 91% of fathers responded
“Rather yes”. There was a 93% agreement rate between fathers and mothers for this question.
Furthermore, significant correlations were observed between fathers’ and mothers’ feeding practices
and styles (Table 2). For parental feeding practices, correlations ranged between 0.37 (pressure to eat)
and 0.64 (food as reward); for parental feeding styles, they ranged between 0.30 (authoritative style)
and 0.44 (permissive/indulgent style).

The agreement between mothers and fathers was high for their answers regarding the division of the
feeding related tasks: they had an agreement rate of 86% for food shopping, of 78% for cooking, and
of 78% for eating with the child. In approximately half of the households, mothers were mainly
responsible for cooking (in 53% of households according to mothers; in 47% according to fathers), in
some households, fathers were mainly responsible for cooking (in 14% of households according to
mothers; in 18% according to fathers), and in some it was a shared responsibility (in 33% of households
according to mothers; in 36% according to fathers). Eating with the child was a shared responsibility in
most households (in 76% of households according to both mothers and fathers). It was mainly the
mother or both parents at equal parts who were responsible for grocery shopping (in respectively 45%
and 37% of households according to mothers, 41% and 42% according to fathers).
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Table 3.
Number of meals taken with the child, and food parenting practices and styles: means, standard deviations, and
significance levels of differences between mothers and fathers (paired-sample t-tests).

Mothers Fathers

Number of meals (0-7), mean (SD):
Number of breakfasts per week 542 (1.97) ***x 422 (2.18)
Number of lunches per week 315 (167) =** 268 (1.41)
Number of dinners per week 6.10 (1.50) * 576 (1.78)

Food parenting practices and styles (scores between 1-5), mean (SD):
Pressure to eat 253 (1.06) * 279 (1.00)

Restriction for health 3.07 (1.00) 3.10 (0.91)
Restriction for weight control 1.67 (0.72) 1.75 (0.75)
Food as reward 1.67 (0.65 ** 1.86 (0.78)
Snacking/flexibility 1.95 (0.58) 1.97 (0.64)

Feeding on a schedule 4.33 (0.67) 430 (0.72)
Family meal setting 449 (0.74) * 433 (0.85)
Authoritative feeding style 3.33 (0.61) 3.30 (0.53)
Authoritarian feeding style 2.15 (0.72) 223 (0.74)
Permissive feeding style 2.07 (0.62) 2.03 (0.64)

Significance levels: *p < 0.05; ** p < 0.01, *** p < 0.001

3.4 Effects of food parenting practices and styles on child eating behaviors
3.4.1 Explaining child low food enjoyment

Maternal pressure to eat (F(1, 101) = 66.31, p < 0.001), paternal pressure to eat (F(1, 101) =9.30, p
< 0.01), and the interaction between maternal and paternal pressure to eat (F(1, 101) = 13.55, p < 0.001,
£ =0.17) all significantly predicted low food enjoyment in the child. More pressure to eat was linked
to a lower food enjoyment in the child, and this effect was even significantly larger than expected if the
effects were additive when both mother and father used higher levels of pressure to eat (Fig. 1 illustrates
this result).

Mothers who were more authoritarian also reported having children with a lower food enjoyment
and a parental interaction effect was initially found. However, neither the mother effect nor the
interaction effect remained significant after removing the most influent observation (F(1, 99) = 1.30, p
=0.26; F(1, 99) = 0.76, p = 0.39) respectively).

The other regressions (effects of family meal setting, authoritative style and permissive style)
resulted in non-significant results.
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Fig. 1 Boxplots illustrating the links between the child’s low food enjoyment and maternal and paternal pressure to eat.
Median splits were used to divide mothers and fathers in high scoring and low scoring groups on pressure to eat. The higher
the number of observations, the larger the boxes.

3.4.2 Explaining child food pickiness

For the models explaining child food pickiness, no mother-father interaction was observed.
Meanwhile, higher maternal pressure to eat (F(1, 101) = 14.23, p < 0.001) and higher permissiveness
in mothers (F(1, 100) = 14.42, p < 0.001) were linked to more food pickiness.

The other regressions (effects of family meal setting, authoritarian style and authoritative style)
resulted in non-significant results.

3.4.3 Explaining child food neophobia

Higher maternal pressure to eat (F(1, 101) = 21.12, p < 0.001) and higher maternal authoritarianism
(F(1, 100) = 9.45, p = 0.003) were linked to more food neophobia. Higher levels of family meal setting
in mothers predicted less food neophobia (F(1, 100) = 17.09, p < 0.001). Fathers who were more
authoritative were found to have children being significantly less neophobic (F(1, 101) = 4.76, p =
0.031). It is interesting to note that higher paternal pressure to eat (F(1, 101) = 9.06, p = 0.003) also
significantly predicted higher child food neophobia, but only when it was not adjusted for the effect of
maternal pressure to eat (adjusted for the mother’s effect: F(1, 101) = 2.02, p = 0.158). No significant
effect of maternal or paternal permissive style or an interaction effect was observed.

3.4.4 Explaining child eating in the absence of hunger

For the models explaining children’s eating in the absence of hunger (EAH), restriction for health,
restriction for weight control, and authoritative feeding style were significant predictors. Regarding
restriction for health, both mothers’ (F(1, 101) = 22.56, p < 0.001) and fathers’ (F(1, 101) =9.48, p =
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0.003) restriction significantly predicted higher levels of eating in the absence of hunger in the child.
There was no significant interaction effect.

For the model with restriction for weight control, a significant interaction was initially found. After
deletion of four observations that showed a high df beta measure of influence regarding the interaction,
the interaction was found to be no longer significant. Without these four influential observations, only
mothers’ restriction for weight control (F(1,97) = 6.14, p = 0.01) significantly predicted higher levels
of EAH in children.

Lastly, mothers who were more authoritative reported children expressing more EAH (F(1, 101) =
7.79, p =.006). Although no maternal effect of food as reward on EAH was observed, it is interesting
to note that a paternal effect of food as reward on EAH was observed (F(1, 101) = 5.14, p = 0.026), but
only when not adjusted for maternal effect.

The other regressions (effects of authoritarian style and permissive style) resulted in non-significant
results.

3.4.5 Explaining child eating compensation ability

No significant predictors were found for children’s eating compensation ability.

4. Discussion

With data from both parents of 105 children, this study first mapped the division of feeding related
tasks in French families and the number of meals fathers and mothers take with their children. Then,
gender differences in food parenting practices and in parental perceptions of the child’s eating behaviors
were explored. Finally, associations between maternal and paternal feeding practices and child eating
behaviors, and possible effects of concordant/discordant feeding practices in families were assessed.

First, the results indicated that even though fathers in this sample took significantly less meals with
their children than mothers, they still take on average six dinners and four breakfasts a week with their
child. Both fathers and mothers take only a few lunches a week with their child, which is not surprising
knowing that between 50-70% of French preschoolers frequently take their lunch at school (Math,
2019). When children are taking their meals at home, they are thus often accompanied by both their
parents, especially in the evening. Our gquestions regarding the division of feeding-related tasks confirm
this: in most households, mothers and fathers stated that they were equally responsible for eating with
the child (76%). Approximately half of the fathers were also either equally (35%) or mainly responsible
for cooking (15%). For food shopping, it was mainly both parents who were responsible at equal parts
(in approx. 40% of households) or only the mother (in approx. 40% of households). Taken together,
these results show that many fathers in France take an active part in feeding their child or eating with
them, and thus highlight the importance of including them in research related to food parenting
practices. This was previously also highlighted by researchers in the United States (Jones & Mosher,
2013) and in Australia (Mallan et al., 2014), as they found that many fathers have daily meals with their
child, and that many are responsible for organizing meals for their preschoolers.

Since most parents reported that they are equally responsible for eating with their child, and are both
present at many eating occasions together, we can assume they share the same experiences. This might
explain why we found moderate to high correlations between fathers’ and mothers’ perceptions of their
child’s eating behaviors. Pearson correlations were especially high for child low appetite, low food
enjoyment, food neophobia, and food pickiness (r’s between 0.59 and 0.78), corresponding to the
correlation found by Harris and colleagues (2018) for mother-father reports of child food fussiness (r =
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0.74). In the present study, Pearson correlations were lower for mother-father perceptions of the child’s
eating in the absence of hunger and low eating compensation ability (r = 0.39 and 0.34), two facets of
children’s self-regulation of eating. We assume that it could be possible that parents find it more
difficult to evaluate (and thus agree on) children’s ability to self-regulate because this is based on
children’s inner sensations of hunger and satiety, which may not always be easy to read, especially
among very young children with limited verbal abilities. Another possible explanation is that parents
highly limit situations where children have free access to preferred foods after mealtimes or situations
in which children eat something just before the meal. Therefore, parents are less likely to be exposed
to situations in which they could observe the expression/behavior of children’s regulation of food
intake. In this study, the mean scores of restriction for health (limiting unhealthy foods the child likes)
and feeding on a schedule (eating at set times) were quite high, which could support that parents highly
limit the previously described situations and are thus less exposed to observing their child’s self-
regulation capacities. Finally, we can also hypothesize that French parents are more attentive to
“qualitative” aspects of their child’s eating, like their food pleasure and food rejections/ food diversity
because they represent important values in the French food culture (Ducrot et al., 2018; Riou, Lefévre,
Parizot, Lhuissier, Chauvin, 2015). In contrast, “quantitative” aspects of eating, such as self-regulation
of food intake and portion sizes, are less embedded in the French food culture and receive far less
attention in nutritional recommendations. Parents may thus be less attentive to these “quantitative”
aspects and may experience more difficulties in adopting an attitude towards them and in deciding what
values or behaviors to pass on to their child.

Unlike the studies of Blissett and Haycraft (2008) and of Haycraft and Blissett (2011), but in
accordance with other studies (Daniels et al., 2020; Hendy et al., 2009; Loth et al., 2013; Tschann et
al., 2013), we found that French fathers reported using significantly more pressure to eat for their child
than mothers. They also reported using significantly more food rewards than mothers (as in the study
of Harris et al., 2018). Fathers also reported lower levels of the practice “family meal setting” than
mothers (i.e., the child eats the same meals as the rest of the family). However, it must be noted that the
mean score of both mothers and fathers for this practice was very high (4.49 and 4.33 respectively, on
a scale from 1-5). Pressure to eat and food rewards are both coercive control practices and have often
been associated with less favorable child eating behaviors and outcomes (e.g., Galloway, Fiorito,
Francis, Birch, 2006; Monnery-Patris et al., 2019). Our study seems to confirm this, as we found that
higher levels of maternal and/or paternal pressure to eat were significantly linked to less favorable
eating behaviors in children (higher levels of food pickiness and food neophobia, and lower levels of
food enjoyment). A higher use of food as reward in fathers was linked to more eating in the absence of
hunger in the child. Restriction, another coercive control practice, and a permissive or authoritarian
feeding style in mothers were also linked to less favorable eating behaviors in children. On the contrary,
an authoritative feeding style in fathers was found to be linked to less child food neophobia. The review
of Vollmer and Mobley (2013) previously identified the authoritative feeding style as the most
protective feeding style for the child, but stressed the need for studies with fathers. Our results seem to
confirm that, also in fathers, the authoritative feeding style has a protective function. Finally, the
practice family meal setting in mothers was found protective against child food neophobia, which may
confirm that it is of importance that parents decide on what the child eats (Satter, 1990; Vaughn et al.,
2016) but also that food acceptance in young children is stimulated by seeing others eating the same
foods (Addessi, Galloway, Visalberghi, Birch, 2005). Overall, we found that several links between child
eating behaviors and paternal feeding practices or styles were significant and still significant even after
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controlling for the effect of maternal feeding practices or styles, confirming the need for studying both
mothers’ and fathers’ food parenting practices in relation to child eating behaviors.

Following the results of Harris and colleagues (2018), we further hypothesized that families where
one or both parents use coercive practices would report more problematic eating behaviors in the child.
We could not replicate Harris and colleagues’ results regarding child food fussiness/pickiness; i.e., that
concordant low levels of persuasive feeding (a construct linked to pressure to eat) in parents are linked
to less food fussiness. This is possibly due to the selection of different measures, to the statistical
method, and/or to our smaller sample size. In our study, we only found one interaction effect: for the
link between parental pressure to eat and child food enjoyment. When both parents used higher levels
of this coercive feeding practice, lower levels of food enjoyment were observed in the child.

Even though we only found one interaction effect, our results support what Harris and colleagues
suggested: that it is important to encourage a lower use of coercive, nonresponsive food practices in
both mothers and fathers. Both parents should be included in feeding interventions in order to create an
optimal eating environment for the child.

5. Strengths and limitations

An important strength of this study is the inclusion of both mothers and fathers. Literature reviews
examining fathers’ role in feeding highlighted the key role of fathers in influencing child eating
behaviors and the need for more studies with fathers (reviews of Khandpur et al., 2014; Litchford et al.,
2020). The separate questionnaires we used for fathers and mothers made it possible to obtain
information on fathers’ independent view on their child’s eating behaviors, their own feeding practices,
and the division of the feeding related tasks in the household. This is a valuable addition to the research
where maternal feeding practices and their effects were often exclusively assessed or used as proxy for
both parents. Moreover, to our knowledge, there are currently almost no studies investigating paternal
feeding practices in France (except e.g., Musher-Eizenman et al., 2009) and no French studies
examining the links between these paternal practices and child eating behaviors. For a more
comprehensive understanding, we think it is important to conduct studies on fathers and feeding in
different countries and contexts because cultural differences exist with regard to eating habits, food
attitudes (e.g., Rozin, Fischler, Imada, Sarubin, Wrzesniewshi, 1999; Rozin, Kurzer, Cohen, 2002) and
to food parenting practices (Musher-Eizenman et al., 2009; Schwartz et al., 2013). We think that our
results are therefore also a valuable addition to studies on fathers in other countries than France.

A limitation of this study, however, is its cross-sectional design, limiting the findings to mere
associations between food parenting practices and styles and child eating behaviors. Longitudinal
studies are needed to study the causality of these relationships. Recent literature suggests that the
relationships between child eating behaviors and parental feeding practices are likely to be bi-
directional (e.g., Jansen et al., 2017; Mallan et al., 2018). Furthermore, maternal and paternal feeding
practices and styles were self-reported here and may be subject to social desirability bias even though
the questionnaires were anonymous. Children’s eating behaviors were also parent-reported and thus
reflected parental perceptions of these behaviors. Powell and colleagues (2018) questioned the validity
of parental reports of food parenting practices in their study as they could not validate these reports with
independent observations. Haycraft and Blissett (2008) found that fathers’, but not mothers’ self-reports
of mealtime practices were reliable. On the other hand, Powell and colleagues (2018) validated parental
reports of children’s eating behaviors in their study. This is supported by the high concordances between
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fathers and mothers’ independent reports we found in our study. Further, Cronbach’s alphas were below
0.60 for the dimensions pressure to eat (a = 0.55 for both mothers and fathers), authoritative feeding
style (0.58 for fathers) and permissive feeding style (0.49 for mothers), indicating a weak internal
reliability. Lastly, it must be noted that the sample size in our study was not very large and the sample
included many high-educated parents. The parents who (voluntarily) filled in the questionnaire were
possibly also those fathers and mothers who are generally interested and involved in feeding, and may
already pay attention to their feeding practices. This makes it difficult to draw comprehensive and
representative conclusions. Nevertheless, our results are coherent with results and ideas that have been
reported in previous studies.

6. Conclusions and perspectives

This study showed that mothers and fathers perceived their child’s eating behaviors in similar ways,
and that both maternal and paternal feeding practices and styles were significant predictors for child
eating behaviors. Fathers reported using significantly more pressure to eat and food as reward than
mothers, two practices that were associated with less favorable eating behaviors in children. Moreover,
when both parents used higher levels of pressure to eat, the effect on child low food enjoyment was
stronger than a simple additive effect. Overall, our findings underline the importance of studying the
individual role of each parent in child feeding research, and that it is important that both mothers and
fathers avoid the use of coercive feeding practices at home. This may have implications for future
studies, interventions and recommendations: they should strive to focus on both parents in order to
create an optimal eating environment for the child.

More research is recommended: studies with bigger sample sizes and more diverse populations are
needed to draw more comprehensive conclusions. Studies investigating feeding coparenting among
parents (i.e., how mothers and fathers cooperate with regard to feeding their child; Tan, Domoff, Pesch,
Lumeng, Miller, 2019; Tan, Lumeng, Miller, 2019) but also studies with divorced/separated parents
can be of interest. Furthermore, it is important to keep in mind that including fathers in feeding research
and interventions can be challenging (e.g., Jansen, Harris, Daniels, Thorpe, Rossi, 2018). There is an
urgent need for targeted recruitment strategies, tailored intervention messages and materials, and
validated outcome measures and methods. It is essential to find ways to engage fathers and to account
for diversity among fathers (Daniels et al., 2020; Peeters, Davison, Ma, Haines, 2019).
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Appendix 1. Items for measuring the child’s self-regulation abilities dimensions, used in this study.

Items and related dimensions

Answer modality

Child’s self-regulation abilities dimensions

Eating in the absence of hunger @

eahl. If my child is no longer hungry and I offer him something
s/he particularly likes, s/he eats it.

eah2. If my child is no longer hungry and | offer him something
s/he particularly like, s/he takes them in order to have them
later.

eah3. After s/he has finished his meal, if candies are available
and | let him/her, s/he eats it.

eah4. After s/he has finished his meal, if candies are available
and | let him/her, s/he takes them in order to have them later.
b

eah5. If my child is no longer hungry and | offer him something
s/he particularly likes... (Tick your answer)

eah6. After s/he has finished his meal, if candies are available
and I let him/her... (Tick your answer)

Poor eating compensation ability

5-point scale ranging from (1) “Never” to (5)
“Always”
5-point scale ranging from (1) “Never” to (5)
“Always”
5-point scale ranging from (1) “Never” to (5)
“Always”
5-point scale ranging from (1) “Never” to (5)

“Always”

(1) S/he does not want it
(2) S/he eats a few bites, just to taste it
(3) S/he eats it

(1) S/he does not take any
(2) S/he takes one or two just to taste them
(3) S/he takes a lot

ccl. My child gets full before his/her meal is finished. ®
cc2. My child eats less at meal times when s/he has been at a
birthday party or snacked at a friend's house.

cc3. My child eats less at meal times when s/he has eaten
something before the meals.

ccd. If my child eats, let us say, a bun or a muffin, one hour
before the meal... (Tick your answer)

5-point scale ranging from (1) “Never” to (5)
“Always”

5-point scale ranging from (1) “Never” to (5)
“Always”

5-point scale ranging from (1) “Never” to (5)
“Always”

(1) S/he is not hungry when it is time for the meal

(2) S/he is hungry when it is time for the meal but eats
less than usual

(3) S/he eats as s/he usually does

2The original items of this dimension (Monnery-Patris et al., 2019) were modified for this study. The modifications were
based on new insights and on suggestions of the reviewers. The two original items were:
eahl: “If my child is no longer hungry and I offer him something s/he particularly likes ... (Tick your answer)” with the
answer options (1) S/he does not want it, (2) S/he asks if s/he can have it later, (3) S/he eats a few bites, just to taste it, (4)
S/he eats it up.

eah2: “After s/he has finished his meal, if candies are available and I let him/her ... (Tick your answer)” with the answer
options (1) S/he does not take any, (2) S/he takes them in order to have them later, (3) S/he takes one our two just to taste
it, (4) S/he takes a lot.

b Confirmatory factor analyses indicated that it was better to delete these items (eah2, eah4, ccl).
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Appendix 2. Cronbach’s alphas for dimensions child eating behaviors and food parenting practices/styles for the retained
items following confirmatory factor analyses (CFA).

Dimension (retained items) Cronbach’s alpha Cronbach’s alpha
mothers (n=105) fathers (n=105)
Child eating behaviors
Low appetite (appl, app2, app3) 0.87 0.87
Low food enjoyment (enjoyl, enjoy2, enjoy3) 0.86 0.88
Food neophobia (neol, neo2, neo3, neo4, neo5, neob) 0.84 0.86
Food pickiness (pickl, pick2, pick3, pick4, pick5) 0.72 0.73
Poor eating compensation ability (cc2, cc3, cc4) 0.73 0.58
Eating in the absence of hunger (eahl, eah3, eah5, eah6) 0.68 0.68
Food parenting practices and styles
Pressure to eat (pres2, presd) 0.55 0.55
Restriction for health (restr.h2, restr.h3, restr.h4) 0.71 0.61
Restriction for weight control 0.81 0.80
(restr.wl, restr.w2, restr.w3, restr.w6, restr.w8)
Food as reward (frl, fr2, fr3) 0.64 0.79
Snacking/flexibility (flex1, flex3, flex5, fs3) 0.61 0.70
Feeding on a schedule (fs1, fs2) 0.81 0.76
Family meal setting (sett1) / /
Authoritative feeding style (dem3, dem5, dem6) 0.75 0.58
Authoritarian feeding style (aut3, aut5, aut6) 0.74 0.71
Permissive feeding style (per3, per5, per6) 0.49 0.65
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CHAPTER III.
A focus on children’s eating in the absence of hunger: links

with child temperament, BMI, and maternal feeding practices

This chapter will be presented in the form of an article published in

Frontiers in Psychology.
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Article 2

Young children’s eating in the absence of hunger: links with child inhibitory control, child

BMI, and maternal controlling feeding practices
Philippe, K., Chabanet, C., Issanchou, S., & Monnery-Patris, S.
2021
published in Frontiers in Psychology

https://doi.org/10.3389/fpsyg.2021.653408

Introduction:

Children’s abilities to self-regulate their food intake have been associated with their weight status.
Furthermore, these abilities, such as the extent to which children eat in the absence of hunger (EAH),
are assumed to be influenced by factors inherent to the child (temperament) and in the child’s
environment (parental controlling feeding practices). The literature about this topic is divers with
contradictory findings. It also has not been largely studied in France.

Objectives:

The main objective of this study was to assess the relationship between EAH and children’s weight
status, and to assess variables that could influence EAH in children. More precisely, this study wanted
to assess the influence of variables related to children’s eating behaviour, EAH and appetite, on
children’s BMI z-score, and the influence of child inhibitory control and maternal controlling feeding

practices (food as reward, restriction for weight, and restriction for health) on EAH.

B i

The links between maternal feeding practices and children’s eating behaviours (eating in the absence

Focus:

of hunger, appetite), BMI and temperament.
System(s) Bronfenbrenner:

Microsystem (parents)
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Young children’s eating in the absence of hunger: links with child inhibitory
control, child BMI, and maternal controlling feeding practices

Abstract: This study aimed to gain a better understanding of the associations between young
children’s eating in the absence of hunger (EAH), inhibitory control, body mass index (BMI) and
several maternal controlling feeding practices (food as reward, restriction for health, restriction for
weight control). In addition, to more properly assess the relationship between children’s and maternal
variables, the link between EAH and restriction was explored separately in two directionalities: “child
to parent” or “parent to child”. To do this, mothers of 621 children aged 2.00-6.97 years (51% boys,
M = 4.11 years, SD = 1.34) filled in a questionnaire with items from validated questionnaires.
Structural equation modeling was used to analyze the data. The results showed, whatever the
directionality considered, a positive association between children’s eating in the absence of hunger
and their BMI z-scores. Restriction for health and restriction for weight control were differently linked
to EAH and to children’s BMI z-scores. Namely, low child inhibitory control, food as reward and
restriction for health were identified as risk factors for EAH. Restriction for weight control was not
linked to EAH, but was predicted by child BMI z-scores. Interventions aiming to improve children’s
abilities to self-regulate food intake could consider training children’s general self-regulation, their
self-regulation of intake, and/or promoting adaptive parental feeding practices.

Keywords: parental feeding practices, preschoolers, self-regulation of food intake, executive
functioning, restriction, food rewards, structural equation modeling

1. Introduction

The prevalence of overweight and obesity in children and adolescents has increased in a large
number of countries since the 1980s (GBD 2015 Obesity Collaborators, 2017). In 2018, WHO reported
that on average almost one in eight children aged seven to eight has obesity in Europe. This is a reason
for concern given that childhood obesity has been associated with social, psychological, emotional and
health effects both in the short and long term (for reviews see Kelsey et al., 2014; Pulgarén, 2013;
Rankin et al., 2016; Reilly et al., 2003). Stimulating healthy eating habits from an early age could be
an important way to prevent overweight and obesity in children, especially as it is known that eating
habits established during childhood can persist into adolescence and adulthood (Nicklaus & Remy,
2013).

Young children are believed to have an innate capacity to self-regulate their food intake, by
following their internal signals of hunger and fullness (e.g., Birch & Deyscher, 1986). As they grow
older, environmental factors, such as inappropriate portion sizes, the availability of energy-dense foods
and controlling food parenting practices could divert children from their internal signals and could
cause them to overeat, resulting in an increased risk for weight gain (Birch et al., 2003; Fisher & Kral,
2008; Frankel et al., 2014; Kral et al., 2012; Monnery-Patris et al., 2019). Many studies have examined
how the use of controlling feeding practices, in particular restriction and pressure to eat but also food
as reward, influences child eating behaviors (e.g., Fisher & Birch, 2002; Frankel et al., 2012; Johnson
& Birch, 1994; Powell et al., 2017; Remy et al., 2015). Overall, the results of these studies indicated a
counterproductive effect of these practices as they were linked to or resulted in less adaptive child
eating behaviors.
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Not only environmental factors, but also children’s temperamental traits play a role in their ability
to self-regulate food intake and their weight status. Inhibitory control is an executive functioning
process that has been studied extensively in relation to eating behaviors. Inhibitory control refers to
the ability to inhibit a dominant behavior or to engage in behavior required for an activity (Posner &
Rothbart, 2000). A wide variety of methods exist to measure children’s inhibitory control: both
behavioral tasks (e.g., general or food-specific Go/No-Go task, Stroop test, Stop signal task, Peg
tapping task) and scales such as the Children’s Behavior Questionnaire (Rothbart et al., 2001) and its
variants. In previous studies with children and adolescents, a lower inhibitory control has been linked
with binge eating behaviors (Ames et al., 2014; Kittel et al., 2017), with higher increases in food
enjoyment and food responsiveness (Groppe & Elsner, 2015), with lower abilities to self-regulate
intake (Tan & Holub, 2011), and with a higher body mass index (BMI) or more weight problems (e.g.,
Graziano et al., 2010; Houben et al., 2014; Nederkoorn et al., 2006; 2012).

An eating behavior reflecting self-regulation of intake that is of interest in relation to children’s
weight status is “eating in the absence of hunger” (EAH). EAH refers to children’s susceptibility to
eating when satiated if presented with palatable energy-dense foods (Cutting et al., 1999; Fisher &
Birch, 2002), and has been associated with increased energy intake (Fisher & Birch, 1999, 2000) and
weight status (Fisher & Birch, 2002; Kral et al., 2012; Monnery-Patris et al., 2019). EAH has originally
been measured in laboratory settings where children have ad libitum free access to foods after a meal
and after having reported they were full. EAH referred to the energy intake (number of calories)
consumed during the free-access session (Fisher & Birch, 1999). This paradigm is, however, costly
and time-consuming, and the ecological validity of the paradigm has been questioned (Madowitz et
al., 2014). As a response to these challenges, several questionnaires have been developed to measure
EAH in a less costly and more efficient way, and to facilitate longitudinal studies. For example, the
Eating in the Absence of Hunger Questionnaire for Children and Adolescence (EAH-C; Tanofsky-
Kraff, 2008), a self-report for youth aged 6-19 years old, and a parallel version for parents (EAH-P;
Shomaker et al., 2013) have been proposed for English-speaking populations. A French questionnaire
for parents has been developed to measure the degree of EAH in children aged 1-5 years (Monnery-
Patris et al., 2019). Another concept that is of interest in relation to children’s weight status is their
appetite (Carnell & Wardle, 2008; Godefroy et al., 2016). Appetite is usually defined as a desire for
food, and children with a low appetite usually have a lower weight than children with a high appetite
(e.g., Lee & Song, 2007).

Some studies have already investigated possible links between EAH, and the previously mentioned
environmental (parental controlling feeding practices) and temperamental factors (inhibitory control).
For instance, Rollins and colleagues (2014) observed that the link between parental controlling feeding
practices and EAH was moderated by girls’ level of inhibitory control: more parental restriction for
snacks was associated with higher increases in EAH from age five to seven years, but only in girls
with a lower inhibitory control. In a longitudinal study with assessments at age 5, 7, 9, 11, 13, and 15
years, Anzman and Birch (2009) identified parental restriction as a moderator between girls’ inhibitory
control and their BMI: here, a lower inhibitory control was associated with a higher BMI, and this
relation was stronger in the presence of higher parental restriction. However, inconsistent results have
been reported in the literature for the links between EAH, weight status and controlling feeding
practices, and many questions remain. On the one hand, this might be due to the use of different
measures for these constructs, as discussed above for EAH and inhibitory control. Different measures
have also been used for studying parental controlling feeding practices. To illustrate, in the Child
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Feeding Questionnaire (Birch et al., 2001), the dimension “restriction” combines the constructs
restriction and food as reward, while the Comprehensive Feeding Practices Questionnaire (Musher-
Eizenman & Holub, 2007) contains separate dimensions to refer to food as reward and restriction, and
even distinguishes between parental motivations/ concerns behind the use of restrictive practices;
resulting in the dimensions “food as reward”, “restriction for health” and “restriction for weight
control”. On the other hand, inconsistent results might be found due to differences in authors’
hypotheses and the associated statistical models and analyses. In fact, in some studies, parental
controlling feeding practices were hypothesized to be the explaining variable, while in other studies
they were the explained variable or a moderating variable. Small sample sizes in certain studies could
also be problematic (Francis & Riggs, 2018).

Due to its assumed relation with children’s weight status, it is crucial to gain a better understanding
of factors that are linked to children’s EAH. Therefore, this study aimed to assess the relationship
between EAH and children’s weight status, and to assess variables that could influence EAH in
children (see Figure 1). More precisely, this study wanted to assess the influence of variables related
to children’s eating behavior, EAH and appetite, on children’s BMI z-score, and the influence of child
inhibitory control and maternal controlling feeding practices (food as reward, restriction for weight,
and restriction for health) on EAH. In previous literature, maternal restriction has been considered as
a cause (Birch et al., 2003) or a consequence (Tan & Holub, 2011) of children’s EAH/ self-regulation
of eating. Therefore, to take into account these possibilities, both directionalities were considered in
this study: an effect of “parent to child”, or of “child to parent”.

It was hypothesized, based on previous studies, that higher levels of EAH and appetite would be
linked to higher BMI z-scores in children (e.g., Carnell & Wardle, 2008; Monnery-Patris et al., 2019),
and that a lower inhibitory control in children (Nederkoorn et al., 2006, 2012), a higher use of food as
reward (Remy et al., 2015), of restriction for health and of restriction for weight control in mothers
(Birch et al., 2003; Tan & Holub, 2011) would be linked to higher levels of EAH in children.

Child
Inhibitory
control

Child Eating
in the absence
of hunger

+

Food as
reward

+

Restrictive
practices

4

Child z-BMI |

N A

Child
Low
appetite

Figure 1. Conceptual model of the study representing the hypotheses. A plus (+) indicates an expected positive relation
between constructs, a minus (-) indicates an expected negative relation. The double arrow between EAH and restrictive
practices represents two hypotheses that will be tested separately.
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2. Material and Methods

2.1 Participants’ recruitment and procedure

The recruitment of participants took place as part of a project whose overall aim was to study
parental feeding practices and their links with child eating behaviors in France, and which
encompassed several research objectives (see e.g., Philippe et al., 2021). Caregivers were recruited via
daycare centers and preschools in France, with the use of social media (Facebook, Twitter) and through
our internal database (ChemoSens Platform's PanelSens, CNIL n0.1148039). They were invited to
complete a hard copy version of the questionnaire or the online version, available on the platform
SurveyMonkey. For the study presented in this article, all caregivers fulfilling a mother role for a child
aged 2-6 years were eligible to participate. They were informed that their participation was voluntary
and without compensation. An ethical approval (n°19-591) was granted for the large project by the
Institutional Review Board (IRB00003888, IORG0003254, FWA00005831) of the French Institute of
Medical Research and Health, and a study registration was done by the data protection service involved
(CNRS).

2.2 Measures

Questionnaires were used to collect data because of several reasons. First of all, they can be used
easily in large-scale studies: to recruit a high number of people that are living in different areas.
Moreover, a questionnaire may be more relevant than a laboratory setting, since it allows to take into
account not only the eating behavior and adjustment of intake during one meal (i.e., short-term
compensation), as in experimental settings, but also the pattern over a time period that is longer than
just one meal. The same is true for children’s temperament/behavior and parental feeding practices.
For this study, questionnaires were selected that were already validated in French for parents of young
children.

2.2.1 Child eating behaviors
Low appetite

The child’s low appetite was measured with three items of the Children’s Eating Difficulties
Questionnaire (CEDQ; Rigal et al., 2012). Mothers had to rate their agreement with each of the items
(e.g., My child eats small quantities (even if the food is liked)) on a five-point Likert scale ranging from
(1) “Strongly disagree” to (5) “Strongly agree”. All items are presented in Table 1. A score was
calculated for each child by averaging the scores on the three items; a higher score indicated a lower
appetite.

Eating in the absence of hunger

The child’s eating in the absence of hunger (EAH) was measured with six items of a recent French
questionnaire (Monnery-Patris et al., 2019). Some original items of this dimension and their answer
modalities were slightly modified for this study, aiming to enable more precise answers (all items and
additional information are presented in Table 1). For four items in this study, mothers had to rate their
answer on a five-point scale ranging from (1) “Never” to (5) “Always” (e.g., If my child is no longer
hungry and | offer him something s/he particularly likes, s/he eats it.). For the two other items, mothers
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had to identify one of the three answer options that best suited their child’s behavior: e.g., for the item:
“After s/he has finished his meal, if candies are available and I let him/her”, they could choose between
the options (1) “s’/he does not take any”, (2) “s/he takes one or two just to taste them”, or (3) “s/he
takes a lot”. The answers to these two last items were recoded to (1), (3), (5) to match the answers of
the other items (5-point scale). A score was calculated for each child by averaging the scores on all
items; a higher score indicated a higher level of EAH and thus a poorer self-regulation.

2.2.2 Child inhibitory control

The child’s inhibitory control was measured with five items of the Children’s Behavior
Questionnaire Short Form (CBQ; original English version: Putnam & Rothbart, 2006; French-
Canadian version: Lemelin et al., 2020). Originally, this Short Form contains six items to measure
inhibitory control (e.g., My child can wait before entering into new activities if s/he is asked to.). Based
on feedback from parents who pretested the questionnaire used for the current study, it was decided to
deleted one item (i.e., My child prepares for trips and outings by planning things s/he will need.).
Parents declared that this item was not fully adapted to age range of the children in the current study,
as the CBQ was developed for children aged 3-8 years while we included children aged 2-6 years in
the study. Mothers were asked to rate their agreement with each item on a seven-point Likert-like scale
ranging from (1) “Very untrue” to (7) “Very true”, according to their child’s behavior. All items are
presented in Table 1. A score was calculated for each child by averaging the scores on all items; a
higher score indicated a higher level of inhibitory control.

2.2.3 Maternal controlling feeding practices

Maternal use of controlling feeding practices was measured with the Comprehensive Feeding
Practices Questionnaire (Musher-Eizenman & Holub, 2007). For this study, the practices of interest
were restriction for health (four items, e.g., If I did not guide or regulate my child’s eating, he/she
would eat too many junk foods), restriction for weight control (eight items, e.g., | often put my child
on a diet to control his/her weight), and food as reward (three items, e.g., | offer my child his/her
favorite foods in exchange for good behavior). All items are presented in Table 1. Mothers had to rate
their agreement with each item on a five-point scale ranging from (1) “Strongly disagree” to (5)
“Strongly agree”, or from (1) “Never” to (5) “Always”. The psychometric properties of this
questionnaire have been demonstrated in French samples (Musher-Eizenman & Holub, 2007, Musher-
Eizenman et al., 2009). A score was calculated for each parent for each of the three feeding practices
by averaging the scores on the corresponding items; a higher score indicated a higher use of the
corresponding controlling practice.

2.2.4 Anthropometric data

Mothers were instructed to report the most recent measurements from the child’s medical health
book which were carried out by health professionals. If no recent measurements were available, or if
the measurements of height and weight were not carried out within a short time span, mothers were
instructed to measure and/or weigh the child in light clothes. Children’s body mass index (BMI; kg/m?)
was calculated and normed BMI z-scores were calculated using French growth standards for children
(Rolland-Cachera et al., 1991, 2002). The child’s birth date was used for a precise calculation of the
child’s age.
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2.3 Statistical analyses

R version 3.6.1 (R Core Team, 2019) was used to clean and analyze the data. The significance level
was set at p < 0.05 for all analyses.

2.3.1 Data cleaning and preliminary analyses

Questionnaires of mothers were excluded if the child was not aged 2-6.99 years, if the child was
born premature (< 37 weeks of gestation), if the child had an illness susceptible of affecting his/her
eating behavior (e.g., swallowing problems, food allergies) or if information about one of these aspects
was missing. Questionnaires were also excluded if the child’s sex was not provided, if a mother already
completed a questionnaire for a sibling, or if there was a high number of missing items. This resulted
in the exclusion of 389 questionnaires. A total of 621 questionnaires were maintained for the analyses
of the present study: 190 hard copies and 431 online copies.

Confirmatory factor analyses (CFA) with a structural equation modeling (SEM) approach (Bollen,
1989; Kaur et al., 2006) were performed to verify the internal consistency of the scales. First, before
conducting the CFA’s, imputation by predictive mean matching was used to account for missing data
of the items of interest (the proportion of missing data was lower than 1% for each item). Then,
different CFA measurement models were fitted: one for the child eating dimensions, one for child
inhibitory control, and one for the maternal feeding practices. According to the fit indices and the
estimated loadings, a few items had to be removed: two items for the dimension EAH, one item for
restriction for health and two items for restriction for weight control. Finally, Cronbach’s alphas were
calculated with the retained items to report the internal consistency of the dimensions; they ranged
between 0.66 (EAH; inhibitory control) and 0.85 (appetite). All Cronbach’s alphas, final item loadings
in the CFAs and removed items are presented in Table 1.
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Table 1.
Cronbach’s alphas for dimensions and final item loadings in confirmatory factor analyses (CFA).

Items and related dimensions Loading

Dimensions concerning the children

Appetite? (Cronbach’s alpha = 0.85)

appl. My child eats small quantities (even if the food is liked). 0.77
app2. My child is a small eater (whatever is served, bad or good). 0.86
app3. My child has a big appetite. (Reversed item) 0.95

Eating in the absence of hunger® (Cronbach’s alpha = 0.66)

eahl. If my child is no longer hungry and | offer him something s/he particularly likes, s/he eats it. 0.65
eah2. If my child is no longer hungry and | offer him something s/he particularly like, s/he takes them in  Removed
order to have them later.? (Reversed item)

eah3. After s/he has finished his meal, if candies are available and I let him/her, s/he eats it. 0.71
eah4. After s/he has finished his meal, if candies are available and | let him/her, s/he takes them in order to  Removed
have them later. ® (Reversed item)

eahb. If my child is no longer hungry and I offer him something s/he particularly likes... (Tick your answer)® 0.69

eah6. After s/he has finished his meal, if candies are available and I let him/her... (Tick your answer)¢ 0.73
Inhibitory controlf (Cronbach’s alpha = 0.66)

icl. My child can easily stop an activity when s/he is told "no." 0.64
ic2. My child can wait before entering into new activities if s/he is asked to. 0.82
ic3. My child has trouble sitting still when s/he is told to (at movies, etc.). (Reversed item) 0.42
ic4. My child is capable to follow instructions. 0.61
ic5. My child approaches places s/he has been told are dangerous slowly and cautiously. 0.49

Dimensions concerning the mothers

Food as reward ® (Cronbach’s alpha = 0.76)

fri. | offer my child his/her favorite foods in exchange for good behavior. 0.84

fr2. I withhold sweets/dessert from my child in response to bad behavior. 0.72

fr3. | offer sweets (candy, ice cream, cake, pastries) to my child as a reward for good behavior. 0.85
Restriction for weight control? (Cronbach’s alpha = 0.75)

restr.wl. I encourage my child to eat less so he/she won’t get fat. 0.76
restr.w2. | give my child small helpings at meals to control his/her weight. 0.85
restr.w3. If my child eats more than usual at one meal, I try to restrict his/her eating at the next meal. 0.71
restr.w4. | restrict the food my child eats that might make him/her fat. Removed
restr.wb5. | have to be sure that my child does not eat too many high-fat foods. Removed
restr.w6. There are certain foods my child shouldn’t eat because they will make him/her fat. 0.72
restr.w7. I don’t allow my child to eat between meals because I don’t want him/her to get fat. Removed
restr.w8. | often put my child on a diet to control his/her weight. 0.61

Restriction for health? (Cronbach’s alpha = 0.71)

restr.hl. | have to be sure that my child does not eat too many sweets (candy, ice cream, cake, or pastries). Removed
restr.h2. If I did not guide or regulate my child’s eating, s/he would eat too much of his/her favorite foods. 0.72
restr.h3. | have to be sure that my child does not eat too much of his/her favorite foods. 0.63
restr.h4. If I did not guide or regulate my child’s eating, he/she would eat too many snacking foods type 0.80
cookies, bars chips, sugary foods...

& Answer modalities: 5-point scale ranging from (1) “Strongly disagree” to (5) “Always”.

b Answer modalities: 5-point scale ranging from (1) “Never” to (5) “Always”.

¢ Answer modalities: (1) S/he does not want it, (2) S/he eats a few bites, just to taste it, (3) S/he eats it. Scores have been
recoded to (1), (3), (5) to match the scores of items eahl-eah4 (5-point scale).

4 Answer modality: (1) S/he does not take any, (2) S/he takes one or two just to taste them, (3) S/he takes a lot. Scores have
been recoded to (1), (3), (5) to match the scores of items eah1-eah4 (5-point scale).

¢ Some original items of this dimension and their answer modalities (Monnery-Patris et al., 2019) were modified for this
study, aiming to enable more precise answers. The two original items were: eahl: “If my child is no longer hungry and I
offer him something s/he particularly likes... (Tick your answer)” with the answer options (1) S/he does not want it, (2)
S/he asks if s/he can have it later, (3) S/he eats a few bites, just to taste it, (4) S/he eats it up. ; eah2: “After s/he has finished
his meal, if candies are available and I let him/her... (Tick your answer)” with the answer options (1) S/he does not take
any, (2) S/he takes them in order to have them later, (3) S/he takes one our two just to taste it, (4) S/he takes a lot.

f Answer modalities: 7-point scale ranging from (1) “Very untrue” to (5) “Very true”.
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2.3.2 Main analyses

Scores were calculated for child behaviors and for maternal feeding practices by averaging the
scores on the corresponding items. Correlations were calculated to explore the links between the
dimensions related to maternal feeding practices (food as reward, restriction for health, restriction for
weight control), child’s inhibitory control, child’s EAH, and child’s BMI z-scores. Simple regressions
were also performed to study possible effects of child age and sex on children’s behaviors and maternal
practices.

Thereafter, structural equation modeling (SEM) analyses were conducted to assess the structure
between these different dimensions, based on our hypotheses derived from past literature. SEM
methodology was chosen because it enables to formulate several hypotheses in a global model and to
test if the data are in line with the hypotheses. Following the idea that children’s eating behavior
influences their BMI z-scores, we hypothesized that EAH (the focus in this study) and appetite would
be direct predictors of child BMI z-scores. Then, we assumed that maternal feeding practices (e.g.,
Birch et al., 2003) and child inhibitory control (Nederkoorn et al., 2006, 2012) could influence
children’s EAH, but not their appetite since this is considered as a fairly stable eating trait in children
(Farrow & Blissett, 2012). In addition, previous studies have pointed out that children’s EAH and
(maternal perceptions of) their weight status and appetite could also predict maternal restrictive
practices (Tan & Holub, 2011; Webber et al., 2010). We thus considered that restriction could be either
a cause or a consequence of EAH. Finally, since we expected a stronger link with child BMI z-scores
for restriction for weight control than for restriction for health, these two forms of restriction were
considered in separated models.

Thus, we ran separate models for restriction for weight control and restriction for health, and two
types of models were estimated to take into account the possible different directionalities between
EAH and maternal restriction (effects of “child to parent” and of “parent to child”). This resulted in
four separate models: (1A) “child to parent” with restriction for weight control, (1B) “parent to child”
with restriction for weight control, (2A) “child to parent” with restriction for health, and (2B) “parent
to child” with restriction for health.

All SEM analyses were conducted using the R package lavaan 0.6-7 (Rosseel, 2012). All items
except child BMI z-score were declared as ordered. For all models, only data of participants without
missing child BMI z-score were used. The root means square error of approximation (RMSEA), the
comparative fit index (CFI) and the Tucker-Lewis Index (TLI) were used to evaluate the fit of each
model. A low RMSEA and high CFI and TLI indicate a good fit (cut-offs: acceptable fit: 0.08 for
RMSEA, 0.95 for CFl and TLI; good fit: 0.05 for RMSEA, 0.97 for CFl and TLI) (Schermelleh-Engel
et al., 2003). As models 1B and 2B present cyclic structures (with a loop between EAH - z-BMI -
restriction - EAH), the R package SEMID_0.3.2 was used to verify if these structures were identifiable.
The codes wused in R for the SEM analyses can be consulted on Zenodo
(https://zenodo.org/record/4436613#.X_8leuhKi71), together with the data set generated for this
study, and the French items used. A metadata file provides information about the published data set
and accompanying documents.
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3. Results

3.1 Participants’ characteristics

Mothers of 621 children aged 2.00-6.97 years (51% boys, mean age = 4.11 years, SD = 1.34)
participated in this study. The characteristics of the mothers can be found in Table 2. According to
maternal reports of child weight and height, 11% of children in our sample were underweight (z-BMI
< -2), 71% had a normal weight (-2 < z-BMI < 1), 10% were at risk for overweight (1 < z-BMI < 2),
5% had overweight (2 < z-BMI < 3), and 2% had obesity (z-BMI > 3) (weight categories according to
WHO, 2006). Most children (87%) lived with both parents, 5% of children were in a co-parenting
situation, and 8% of children lived with their mother only or with their mother and her partner.

Table 2.
Mothers’ characteristics.
Characteristics Mothers (N = 621)
N %
Hard copy / Online participation 190 /431 31/69
Age, mean (SD) 35.26 (4.50)
Weight status?:
Underweight (BMI < 18.5 kg/m2) 27 4
Normal weight (18.5 < BMI <25 kg/m?2) 368 61
Overweight (25 < BMI < 30 kg/m2) 132 22
Obesity (BMI > 30 kg/m2) 77 13
Level of education:
No diploma 8 1
A level or a high-school diploma/degree 44 7
Diploma of higher education or 12" grade 77 13
Three-year university degree 122 20
Master’s degree or Master 2 225 37
Higher than a Master 2 (PhD, medical studies) 135 22
Work status:
Working (part-time or full-time) 477 78
Unemployed, job seeker 41 7
Student 9 1
Other (e.g., parental leave, parent at home) 50 14
Perception of financial situation:
You can’t make ends meet without going into debt 6 1
You get by but only just 37 6
Should be careful 152 25
It’s OK 276 46
At ease 135 22

& Mothers’ height and weight, needed for body mass index (BMI) calculations (kg/m?), were
self-reported.

3.2 Descriptive statistics

Mean scores of the study variables, standard deviations, as well as Spearman correlation coefficients
between each other are presented in Table 3. Significant positive correlations were observed between
the three maternal controlling feeding practices (food as reward, restriction for health, restriction for
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weight control). EAH of the child was positively linked to food as reward, restriction for health, child
BMI z-score, and negatively linked to child inhibitory control. No significant link was observed
between EAH and restriction for weight control. Both types of restrictions and child low appetite were
significantly linked to the child’s BMI z-score.

In addition, the mean scores indicated that restriction for health is a commonly used feeding practice
among French mothers of children aged 2-6 years, food as reward and restriction for weight control
are used to a lesser extent.

Table 3.
Spearman correlations, means and standard deviations (SDs) for study variables.
Variables Mean
1 2 3 4 5 6 7 (SD)
Maternal feeding practices:
Food as reward? 1 - 1.68 (0.75)
Restriction for health? 2 0.22%** - 3.08 (1.00)
Restriction for weight control® 3 0.18*** 0.37*** - 1.66 (0.64)
Child eating behaviors:
Low appetite? 4 0.05 0.02 -0.05 - 2.52 (1.08)
Eating in the absence of hunger? 5 0.18*** 0.38*** 0.04 -0.07 - 3.10 (0.86)
Child inhibitory control® 6 -0.09* -0.16*** -0.07 0.04 -0.15%** - 5.06 (1.01)
Child BMI z-score 7 0.08 0.10* 0.17*** -0.19*** 0.09* -0.07 - -0.22(1.49)

aAnswer scale ranges from 1-5.
®Answer scale ranges from 1-7.
Significance levels: *p < 0.05; **p < 0.01; ***p < 0.001

Furthermore, simple regression analyses indicated that child sex and child age were significant
predictors for a number of child behaviors and maternal feeding practices. Girls showed higher levels
of inhibitory control than boys (£ = +0.31; t = 3.86; p < 0.001), and a lower appetite (= +0.34; t =
3.94; p <0.001). Children’s inhibitory control increased significantly with age (f = +0.10; t = 3.34; p
< 0.001), children showed a lower appetite with age (8 = +0.11; t = 3.32; p < 0.001), and mothers
reported using more food as reward (£ = +0.06; t = 2.77; p = 0.006) and restriction for weight control
(8 =+0.05; t=2.39; p=0.017) with an increasing age of the child.

3.3 Structural equation models

Four different structural models were evaluated, of which two models included restriction for
weight control (model 1A and 1B) and two models included restriction for health (model 2A and 2B).
The A-models included the effect of “child (EAH) to parent (restriction)”, while the B-models included
the effect of “parent (restriction) to child (EAH)”. For these models, the data of 541 participants were
used (80 children had a missing BMI z-score).

Figure 2 and 3 represent the structural part of the models, that is to say the links between the latent
variables, respectively with restriction for weight control and with restriction for health. The
corresponding parameters (regressions and covariances) are presented in Tables 4 and 5 for models
1A and 1B, and in Tables 6 and 7 for models 2A and 2B. All models were identifiable and showed a
good fit (see footnote Table 4-7), so neither of the two directionalities hypothesized could be rejected.
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Model 1A: Child (Eating in the absence of hunger) > Parent (Restriction for weight control)
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Model 1B: Parent (Restriction for weight control) = Child (Eating in the absence of hunger)
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Figure 2. Structural models for the associations between parental feeding practices (restriction for weight control, food as
reward), child inhibitory control, child eating in the absence of hunger (EAH), child low appetite and child body mass
index z-score. Numbers indicate standardized coefficients, solid lines indicate significant coefficients (*p < 0.05; **p <
0.01; ***p < 0.001), and dashed lines indicate non-significant coefficients. The correlations between the exogenous latent
variables (food as reward, inhibitory control, low appetite) are not visualized here. Model 1A: model from child’s EAH to
mother’s restriction for weight control. Model 1B: model from mother’s restriction for weight control to child’s EAH.
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Table 4.
SEM model 1A: parameter estimates, standard errors (SE), z-values, p-values and standardized estimates (i.e., completely
standardized solutions) for regression parameters, and correlations between exogenous latent variables.

Structural regression coefficients Estimate SE z-value p-value Std. estimate
Eating in the absence of hunger ~

Child inhibitory control -0.144 0.050 -2.857 0.004 -0.150
Food as reward 0.211 0.044 4,789 <0.001 0.274
Child z-BMI ~

Eating in the absence of hunger 0.283 0.113 2.498 0.012 0.120
Low appetite -0.344 0.079 -4.379 <0.001 -0.189
Restriction for weight control ~

Child z-BMI 0.126 0.027 4.740 <0.001 0.234
Low appetite -0.015 0.048 -0.321 0.748 -0.016
Eating in the absence of hunger 0.009 0.074 0.120 0.905 0.007

Correlations between exogenous latent variables
Food as Child inhibitory Low

reward control appetite
Food as reward -
Child inhibitory control -0.113 -
Low appetite 0.098 0.077 -

Robust model fit indexes: RMSEA [90% C.I.] = 0.050 [0.044; 0.056], CFI = 0.957, TLI = 0.950

Table 5.
SEM model 1B: parameter estimates, standard errors (SE), z-values, p-values and standardized estimates (i.e., completely
standardized solutions) for regression parameters, and correlations between exogenous latent variables.

Structural regression coefficients Estimate SE z-value  p-value Std. estimate
Eating in the absence of hunger ~

Child inhibitory control -0.149 0.051 -2.929 0.003 -0.155
Food as reward 0.216 0.044 4.892 <0.001 0.281
Restriction for weight control -0.094 0.050 -1.871 0.061 -0.119
Child z-BMI ~

Eating in the absence of hunger 0.475 0.131 3.636 <0.001 0.205
Low appetite -0.354 0.079 -4.506 <0.001 -0.198
Restriction for weight control ~

Child z-BMI 0.166 0.031 5.312 <0.001 0.305
Low appetite 0.013 0.049 0.275 0.783 0.014

Correlations between exogenous latent variables
Food as Child inhibitory Low

reward control appetite
Food as reward -
Child inhibitory control -0.113 -
Low appetite 0.101 0.076 -

Robust model fit indexes: RMSEA [90% C.1.] = 0.048 [0.042; 0.055], CFI =0.960, TLI =0.953
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Model 2A: Child (Eating in the absence of hunger) = Parent (Restriction for health)
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Figure 3. Structural models for the associations between parental feeding practices (restriction for health, food as reward),
child inhibitory control, child eating in the absence of hunger (EAH), child low appetite and child body mass index z-score.
Numbers indicate standardized coefficients, solid lines indicate significant coefficients (*p < 0.05; **p < 0.01; ***p <
0.001), and dashed lines indicate non-significant coefficients. The correlations between the exogenous latent variables
(food as reward, inhibitory control, low appetite) are not visualized here. Model 2A: model from child’s EAH to mother’s

restriction for health. Model 2B: model from mother’s restriction for health to child’s EAH.
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Table 6.
SEM model 2A: parameter estimates, standard errors (SE), z-values, p-values and standardized estimates (i.e., completely
standardized solutions) for regression parameters, and correlations between exogenous latent variables.

Structural regression coefficients Estimate SE z-value p-value Std. estimate
Eating in the absence of hunger ~

Child inhibitory control -0.157 0.047 -3.306 0.001 -0.174
Food as reward 0.235 0.042 5.530 <0.001 0.323
Child z-BMI ~

Eating in the absence of hunger 0.316 0.122 2.593 0.010 0.126
Low appetite -0.345 0.078 -4.400 <0.001 -0.190
Restriction for health ~

Child z-BMI 0.032 0.022 1.472 0.141 0.063
Low appetite 0.062 0.044 1.429 0.153 0.068
Eating in the absence of hunger 0.708 0.082 8.635 <0.001 0.555

Correlations between exogenous latent variables
Food as Child inhibitory Low

reward control appetite
Food as reward -
Child inhibitory control -0.114 -
Low appetite 0.108 0.073

Robust model fit indexes: RMSEA [90% C.1.] = 0.044 [0.037; 0.051], CFI =0.972, TLI = 0.966

Table 7.
SEM model 2B: parameter estimates, standard errors (SE), z-values, p-values and standardized estimates (i.e., completely
standardized solutions) for regression parameters, and correlations between exogenous latent variables.

Structural regression coefficients Estimate SE z-value _ p-value Std. estimate
Eating in the absence of hunger ~

Child inhibitory control -0.137 0.048 -2.848 0.004 -0.149
Food as reward 0.191 0.042 4.549 <0.001 0.258
Restriction for health 0.391 0.049 8.016 <0.001 0.497
Child z-BMI ~

Eating in the absence of hunger 0.253 0.137 1.855 0.064 0.103
Low appetite -0.347 0.078 -4.438 <0.001 -0.191
Restriction for health ~

Child z-BMI 0.038 0.028 1.372 0.170 0.074
Low appetite 0.039 0.049 0.797 0.425 0.041

Correlations between exogenous latent variables
Food as Child inhibitory Low

reward control appetite
Food as reward -
Child inhibitory control -0.113 -
Low appetite 0.113 0.072 -

Robust model fit indexes: RMSEA [90% C.1.] = 0.059 [0.053; 0.066], CFI = 0.949, TLI =0.939

In all four models, a negative association was found between child inhibitory control and child
EAH, meaning that higher levels of inhibitory control were linked to less EAH. Food as reward was
also consistently positively associated with EAH. Furthermore, child low appetite was consistently
negatively associated with child BMI z-score, and EAH was positively associated with child BMI z-
score, except in model 2B (standardized estimate = 0.15; p = 0.064).

Figure 2 shows that restriction for weight control was only significantly associated with child BMI
z-score: a higher BMI z-score was linked to more restriction for weight control. In contrast, Figure 3
shows that restriction for health was unrelated to child BMI z-score. While a strong association was
observed between restriction for health and child EAH in both the “child to parent” (2A) and the
“parent to child” (2B) model (Figure 3), restriction for weight control was not significantly associated
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with EAH. Thus, for restriction for weight control, only an indirect link was observed with child EAH
via child BMI z-score.

4. Discussion

Using a large sample of French mothers, this study attempts to unravel the associations between
preschoolers’” EAH, inhibitory control, BMI z-score and different maternal controlling feeding
practices. The SEM models aiming to estimate these associations were so constructed based on the
idea that child weight is a result of children’s eating behavior, and that children’s eating behavior
(EAH) is influenced by parental feeding practices and child temperament (Davison & Birch, 2001). In
separate models, this study also wanted to take into account the possibility that parental feeding
practices are influenced by child eating behavior (Birch et al., 2003; Jansen et al., 2018).

In line with previous studies (Fisher & Birch, 2002; Kral et al., 2012; Monnery-Patris et al., 2019),
we observed a significant positive link between children’s EAH and their BMI z-scores. This suggests
that as early as the preschool period, poorer abilities to self-regulate food intake could be associated
with overeating and could represent a risk for weight gain and for overweight or obesity in the longer
run. We also observed that children’s temperament can play a role in their vulnerability toward
difficulties with self-regulation of eating. Previous studies have already linked the children’s level of
inhibitory control with their eating behavior and self-regulation of intake (e.g., Tan & Holub, 2011),
even though the results have sometimes been inconsistent (Francis & Riggs, 2018). Our results seem
to confirm that higher levels of inhibitory control could act as a protective factor in relation to eating
in the absence of hunger, or vice versa that lower levels of inhibitory control could induce a
vulnerability.

The results further indicated that environmental factors, specifically parental feeding practices,
were linked to child EAH: both food as reward and restriction for health were significantly positively
associated with EAH. One could argue that food as reward is mainly a parent-centered feeding practice;
meaning that parents use food rewards in exchange for good behavior of the child, regardless of the
child’s eating behavior or eating temperament. For restriction for health, we explored the relation with
EAH in two directions (“child to parent” or “parent to child”). In both models, and thus both directions,
a significant association was observed. These results could suggest a bidirectional relationship, beyond
the scope of the present paper, according to which poor self-regulation in the child might stimulate
parents to impose restrictive measures, which in turn, could reinforce the child’s poor self-regulation
and divert them from their sensitivity to satiety cues. This bidirectional link was previously already
suggested by Bergmeier and colleagues (2014). Longitudinal studies are, however, needed to further
explore these possible bidirectional links between controlling feeding practices and children’s self-
regulation of eating. For restriction for weight control, no direct link with EAH was observed in this
study, only an indirect link via child BMI z-scores. Based on this finding, we think that restriction for
weight control could be mainly a child-centered practice: this practice could be dominantly
implemented by parents based on the child’s weight status and parental concerns related to this.
Accordingly, Musher-Eizenman and Holub (2007) reported that restriction for weight control was
significantly linked with parental concerns about the child being overweight (positive link) and
concerns about the child being underweight (negative link). The absence of a link between restriction
of weight control and EAH is in line with the results of Tan and Holub (2011), but not with those of
Musher-Eizenman and Holub (2006), who found that maternal restriction for weight control
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significantly predicted preschoolers’ EAH. These mixed results could be due to sampling differences,
but also due to the use of different measures for children’s self-regulation of eating. For this study and
the study of Tan and Holub (2011), parent-reported questionnaires were used, while Musher-Eizenman
and Holub (2006) used a behavioral external eating task in a childcare center. This could indicate that
both types of measures might tap into different aspects of children’s self-regulation of eating (Tan &
Holub, 2011). Moreover, we found that restriction for health was linked to EAH whereas restriction
for weight control was not. Even if we cannot give a definite explanation, it is interesting to mention
that the items representing restriction for health tap mainly into the types of foods that are restricted
(i.e., unhealthy, well-liked foods), while the items representing restriction for weight control (after the
removal of certain items based on the fit indices of the CFA’s) tap mainly into the restriction of the
amount of the foods (see Table 1). In our study, not only the motivations linked to restriction were thus
different, but also the type of restriction. This could indicate that limiting the access to certain types of
foods has a stronger link with self-regulation of eating than limiting merely the amount of intake of
these foods. Accordingly, previous studies found that prohibiting the intake of certain types of foods
leads to an increased desire for and consumption of these foods when granted access to (Jansen et al.,
2007; 2008).

Overall, our results seem to indicate that factors on both child and parent level contribute to
children’s self-regulation of eating (EAH) and associated weight status, and this already at preschool
age. They give rise to the idea that, for children, it could be important to guide them from a very young
age in maintaining (or developing) adaptive self-regulation abilities for food intake and to avoid EAH.
Parents and schools could play an important role in encouraging children to listen to their inner
sensations of hunger and fullness for intake and in modeling these strategies. A limited number of
intervention programs exist for children to promote a better self-regulation of eating. They include, for
example, appetite awareness trainings, teach concepts of hunger and fullness (e.g., Bloom et al., 2013,
Boutelle et al., 2011; Johnson, 2000), or they combine educational materials for parents with an
interactive character-based technology platform for the child (Reich et al., 2020). Some studies also
suggest that children could benefit from interventions that train their inhibitory control (e.g., Jiang et
al., 2016). However, studies with preschoolers are scarce (e.g., Graziano & Hart, 2016; Lumeng et al.,
2017) and with varying results, especially in relation to the food domain (self-regulation of eating) and
weight status. More research is needed in this domain. Furthermore, for parents, our results suggest
that it is preferable to limit the use of controlling feeding practices, which is in accordance with
conclusions in previous studies (Vaughn et al., 2016). In addition to discouraging the use of controlling
practices in parents, it could be beneficial to stimulate the use of alternative feeding practices, such as
structure-related practices (Rollins et al., 2016; Vaughn et al., 2016). These practices present a certain
type of parental control, but in a non-coercive way: they encompass consistent rules and boundaries
around eating (e.g., about what, when and where to eat), and are believed to facilitate children’s
competences and to promote the adoption of healthy eating behaviors (Jansen et al., 2014; Vaughn et
al., 2016). They have also been found beneficial for children’s self-regulation of eating (Frankel et al.,
2018). A certain level of parental control in the form of limits, structure and routines could enable
children to act autonomously within these predefined boundaries, which might stimulate them to
maintain or adopt adaptive strategies to self-regulate their intake.
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Limitations and strengths

Several limitations should be noted for the current study. First, the cross-sectional design limits the
results to mere associations. Longitudinal studies are necessary for studying the causality of the
relationships. It is worthy to note, though, that this study did not aim to draw conclusions regarding
causality between restriction and EAH, but merely wanted to take into account the possibility of a
“child to parent” or a “parent to child” effect. Second, maternal controlling feeding practices were self-
reported and might be subject to a social desirability bias. Third, child inhibitory control and EAH
were not observed directly but were mother-reported, and might thus be influenced by parental beliefs
and perceptions. In two studies, mothers were found to rate the self-regulation of eating of their child
higher than fathers did, suggesting the vulnerability to subjectivity of parent-reports of self-regulation
(Frankel & Kuno, 2019; Frankel et al., 2018). Parents might have difficulties to report on aspects of
self-regulation of eating because these behaviors reflect children’s inner sensations which could be
difficult to read. Last, children’s weight and height were mother-reported and the researchers did not
know if the measurements were performed by health professionals or not. The quality of the
measurements could therefore vary. Taken together, these limitations should be kept in mind when
interpreting the results of this study. It would be interesting to conduct a study with data gathered at
different time points to properly assess the directionality between the parent and child constructs. In
addition, it would be preferable to combine observational and declarative measures to cross-validate
the measures. It is also good to take into account the fact that a model is always a simplified
representation of the relationships between different variables. For the aim of this study, a number of
variables were selected in order to discuss how they relate to each other. Obviously, there are other
variables (e.g., maternal weight status, sociodemographic variables) that could be of interest in relation
to parental practices and child EAH and BMI. These associations could be explored in future studies.

This study also presents a number of strengths. A first and important strength of this study is its
large sample size. Second, this study presents results of a French population which expands the results
of studies mainly conducted in the USA. Third, distinct dimensions were used for different parental
controlling practices (food as reward, restriction for health, restriction for weight control) which,
sometimes, have been used in combined, overarching dimensions in the past resulting in mixed results.
These distinctions enabled us to obtain a better understanding of the relations between these practices
and child behaviors and BMI, and clearly showed that these restrictive practices should be studied as
separate dimensions. Last, this study is original in its design by combining temperamental and
environmental dimensions that could be linked to child self-regulation and BMI, and by exploring
possible different directionalities in separate SEM models.

Conclusion

In sum, the results of the current study showed a link between young children’s self-regulation of
eating and their body mass index, identifying EAH as a possible risk factor for the development of
weight problems. Both temperamental traits (inhibitory control) and environmental factors (maternal
controlling feeding practices) were associated with EAH, and restriction for health and restriction for
weight control were linked differently to EAH and to children’s BMI z-scores. Beyond the scope of
this study, we think that interventions could focus on improving children’s abilities to self-regulate
intake, on promoting inhibitory control or on promoting adaptive parental feeding practices. It could
also be of interest to take on a systemic approach in future interventions in which different actions are
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combined. These interventions could, for example, propose trainings for children to improve their
general and food-related self-regulation. In addition, trainings could guide caregivers in adopting
responsive behaviors to their children’s appetite and satiation cues, and in using structure-related
parental feeding practices.

This study provided some additional insights in the relationships between EAH, BMI, inhibitory
control and different maternal feeding practices, but it is important to note that this study focused
specifically on maternal feeding practices. Future studies with a large number of fathers are needed to
replicate or refute the current results with mothers, as Frankel and Kuno (2019) showed that results
regarding the relationship between restrictive feeding practices and children’s self-regulation in eating
from mother-only samples should not automatically be generalized to all parents.
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Introduction:

Children’s abilities to self-regulate their food intake can be influenced by factors in the child’s
environment, such as parental feeding and portioning practices. To illustrate, when children are served
larger portions, they tend to eat more (i.e., the “portion size effect”). However, little is known about
parental portioning practices and drivers of these practices. In France, this topic is also rather

unexplored.
Objectives:

The first objective of this study was to capture the variety of parental portioning practices used for
French pre-schoolers, including the degree of autonomy granted to the child for serving food and

determining portion sizes.
The second objective was to identify the factors that underlie parental portioning practices.

The third objective was to explore parental use of information sources and recommendations regarding

—)'i‘é(—

Parental portioning practices and influencing factors.

the determination of portion sizes.

Focus:

System(s) Bronfenbrenner:

Microsystem (parents); Mesosystem (interactions family, paediatric doctor); Macrosystem (culture,

values, norms)
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How do French parents determine portion sizes for their pre-schooler? A
gualitative exploration of the parent-child division of responsibility and
influencing factors.

Abstract: Large portion sizes can make children overeat, alter their self-regulation abilities and induce
weight gain. However, little is known about how parents determine portion sizes for their children.
Using semi-structured interviews with 5 fathers and 32 mothers of pre-schoolers, this study examined
French parents’ food portioning practices. The division of responsibility between parent and child in
deciding portion sizes was explored, as well as the influencing factors and possible sources of
information. Parents described a wide range of practices. For most, determining portion sizes is an
intuitive action that depends on habits and mainly arises from experiences with feeding their child and
his/her appetitive traits. Few parents grant autonomy to their child for portioning and serving food,
especially for the first serving. Many influencing factors were identified, including child-related (e.qg.,
appetite, food preferences), parent-related (e.g., avoiding food waste), and external factors (e.g.,
influence of siblings, French food culture). Most parents do not search for
information/recommendations to guide their practices. Stimulating optimal self-regulation of eating in
children is important and parents can play a crucial role in this. This study identified barriers and
facilitators to guide parents in providing appropriate portion sizes and help include children in this
decision process.

Keywords: qualitative research; food portioning practices; children; parental feeding practices; food
culture; autonomy
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1. Introduction

Parents play a key role in the development of young children’s eating habits and preferences [1].
Parental feeding practices, or the behavioral strategies used to control what, how much, when, and
where the child eats [2], constitute a possible means to prevent the emergence of “unhealthy” eating
habits and obesity. According to the theory of division of responsibility in feeding [3], parents should
be primarily responsible for the choice of foods served to the child (what), as well as where to and
when to eat, while the child should decide on how much food to eat and whether to eat. This is based
on the idea that children have the capacity to self-regulate their food intake according to their
physiological needs, managed by their sensations of hunger and fullness [4]. In order to maintain
optimal self-regulation of intake, the feeding relationship must be supportive and responsive to the
child’s needs and capacities [5,6]. There must be both autonomy granted to the child and leadership
taken up by the parent—for example, by providing a social context for feeding and enforcing certain
rules and boundaries.

In practice, however, parents do not seem to follow these recommendations; they tend to grant their
child too much autonomy for deciding what to eat, but too little autonomy for deciding how much to
eat [7]. It has been reported that if children rely on environmental factors for their intake (e.g.,
inappropriate portion sizes, controlling parental feeding practices, availability of palatable foods)
rather than their internal signals of hunger and fullness, this could cause them to overeat, which in turn,
if applied consistently, could result in an increased risk of overweight and obesity [8—12]. The “portion
size effect” can illustrate this risk: when humans are served larger portions, they tend to eat more, and
this has been demonstrated robustly and reliably in both adults (for a review, see [13]) and children
(for a review, see [14]). A meta-analytic review by Zlatevska et al. [15] indicated that when a double
portion size is served, energy intake in adults and children increases by 35% on average.

In addition, since young children are highly dependent on their parents for their food intake, it is
important to gain additional insight into parental food portioning practices, the division of autonomy
between parent and child in terms of determining portion sizes, and the drivers of these practices. Here,
the term “parental portioning practices” refers to the decisions made by parents regarding the portion
sizes of foods or beverages they serve to their child. In 2018, Kairey et al. [16] published a systematic
literature review on this topic, including 14 quantitative and 14 qualitative studies with parents of
children aged 2-12 years. The results of this review provide valuable insight into parental food
portioning practices and the drivers of these practices, but it is important to note that the majority of
the included studies were conducted in the USA (quantitative 11/14, qualitative 10/14). Knowing that
cultural differences exist with regard to eating habits, food attitudes [17,18], and parental feeding
practices [19,20], these results may not be automatically generalized to other countries and cultures.
To our knowledge, no qualitative study has examined parental food portioning practices for pre-
schoolers and the factors influencing them in France. The specificity of the meal structure in France,
where lunch and dinner are usually composed of different components (i.e., starter, main course, dairy
product, dessert) could, for example, give rise to specific parental portioning practices.

Therefore, the main aim of the present study is to capture the variety of parental portioning practices
used for French pre-schoolers. Following the idea of Satter’s theory of division of responsibility [3],
the degree of autonomy granted to the child for serving food and determining portion sizes will be
explored here. The current study is explorative, but we expect to observe a wide range of parental
portioning practices, as well as differences in the degree of autonomy granted to children in terms of
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deciding how much to eat. As observed by Loth et al. [7], we expect most parents to grant their child
little autonomy in deciding how much to eat.

The second aim of this study is to identify the factors that underlie parental portioning practices
(e.g., parental perceptions, cultural aspects). Finally, the third aim of this study is to explore parental
use of information sources and recommendations regarding the determination of portion sizes and
parents’ perceptions and expectations about their use. This could be useful for identifying parents’
need for guidance.

In the present study, parents of pre-schoolers aged 3 to 5 years will be targeted, as this period can
be challenging due to the peak in children rejecting food at this age [21,22] and the deterioration in
children’s self-regulation of food intake [8,23]. Furthermore, parents with different educational levels
and different family situations (two-parent vs. single-parent households, different birth order of the
target child) will be included because it is known that parental practices can vary according to these
characteristics. For example, a recent cross-sectional study in France [24] using questionnaires found
that mothers with a lower level of education served larger portions to their child aged 8-11 years than
mothers with a higher level of education.

2. Materials and Methods
2.1. Ethics Statement

Ethical approval (n°20-649) was granted for this study by the Institutional Review Board
(IRB00003888, IORG0003254, FWAQ00005831) of the French Institute of Medical Research and
Health. Study registration was conducted by the data protection service involved (CNRS).

2.2. Participants

Parents were eligible to participate if they were older than 18 years and if they had at least one child
aged 3-5 years. They were not eligible if their child suffered from a condition that could influence
his/her eating (e.g., swallowing difficulties, autism), as we estimated that this could impact the feeding
interactions between parent and child. Parents were recruited from a research panel in Dijon
(ChemoSens Platform’s PanelSens, CNIL no. 1148039) via schools and via snowball sampling. A
sampling matrix was used to select a sample of participants who were diverse in terms of parental sex,
level of education, household composition, and birth order of the child. When conceptualizing this
study, it was estimated that approximately 40 parents would be needed to ensure that there was a
diverse sample of participants. However, a possible “saturation” effect of the data was evaluated during
the data collection phase, meaning that the recruitment of a certain group of participants would be
stopped if new interviews did not provide additional information to that found in previous interviews
of this group.

Finally, a total of 37 parents (32 mothers, 5 fathers) were selected to participate in this study. Their
characteristics and those of their children are presented in Table 1. Parents received a voucher of
twenty Euros to thank them for their participation.

Chapter IV. Parental portioning practices in France (Article 3) 85



Table 1. Characteristics of participating parents (n = 37) and their children.

n
Parents’ Characteristics:

Sex (female/male) 32/5
Age in years, mean (min.—-max.) 33.9(23-42)
Relationship status (couple/single parent) 30/7
Weight status:

Underweight (BMI < 18.5) 4
Healthy weight (18.5 < BMI <25) 18
Overweight (25 < BMI < 30) 9
Obesity (BMI > 30) 4
Unknown 2
Level of education:

Low (no diploma, high-school diploma, higher technology degree) 11
Middle (two or three-year higher education degree) 16
High (Master’s degree or higher) 10
Work status:

Working (part-time or full-time) 28
Unemployed, job seeker 3
Student 1
Other (e.g., parental leave, parent at home) 3
Unknown 2
Perception of financial situation:

You can’t make ends meet without going into debt 1
You get by but only just 0
Should be careful 8
It’s OK 22
At ease 3
Unknown/Does not wish to answer 3
Children’s characteristics:

Age:

3 years 17
4 years 12
5 years 8
Birth order:

Firstborn or only child 20
Child with older sibling(s) 17
Weight status :

Underweight 5
Healthy weight 27
Overweight 3
Obesity 0
Unknown 2

2 Weight categories for children corresponding to BMI-for-age percentiles based on growth charts for children and teens
ages 2 through 19 years of the Centers for Disease Control and Prevention (CDC).

2.3. Data Collection

Data collection took place in summer 2020, right after the first COVID-19 lockdown in France.
Due to ongoing infection risk at the time of data collection, it was not possible to conduct the planned
interviews in person. All steps of data collection were therefore adapted so that they could be
performed remotely, without physical presence.
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2.3.1. Recruitment form and Informed Consent

Parents who were interested in participating were invited to complete an online recruitment form.
In this form, they were asked to provide information about their sex, age, level of education, and
household composition, as well as about their child’s age, birth order, and possible illnesses
influencing his/her eating behavior. Parents were also asked to state their availability for a possible
interview and to provide their contact details.

When parents were selected to participate, they received a link to an online informed consent form.
Information about this study and the data protection policy was provided here. Parents were asked to
confirm that they understood and agreed with the information provided and that they agreed to have
the interview recorded.

2.3.2. Interview Guide and Interview Procedure

Semi-structured telephone interviews were conducted in parents’ native language (French).
Interviews lasted an average of 43 min (from 23 to 78 min). They were conducted by a research
engineer, a research technician and a Master’s student in sociology with previous interview experience.
All interviewers were trained by the first and last author, two psychologists (K.P. and S.M.-P.).

A semi-structured interview guide (available in Appendix A) was developed as a means of support
for the interviewers. The guide was developed based on theory (e.g., theory of division of
responsibilities, [3]) and previous studies (e.g., [7]), but tailored to this study’s specific objectives and
adapted to the French food culture. In France, it is, for example, common to consume a multiple-
component lunch and dinner (starter, main dish, dairy product, dessert), and this could have
implications for portioning practices. For children in France, the consumption of a mid-afternoon snack
(“gotter”) is also a common practice; it is even seen by many as an additional meal [25] (pp. 1-4).

The interviews always started with a short introduction of the interviewer and a brief review of the
study information and data protection policy. Parents were asked to verbally confirm that they still
agreed that an audio recording could be made and were asked to avoid the use of personal names, if
possible. If parents had more than one child aged between 3 and 5 years, the interviewer specified
which child would be the focus for the interview, chosen based on the child’s age or birth order. The
interview guide comprised four main topic sections: (1) meal organization and composition; (2) meal
service and portion sizes; (3) family rules around eating; and (4) the child’s appetite, satiation, and
weight. For each section, there were a number of core questions, optional questions, and probes. To
obtain realistic descriptions, the interviewer tried to limit the questions to a description of the meals
and practices of the previous day, unless parents indicated that this day was very different from the
family’s usual eating habits. In addition, a number of questions did not focus on the previous day, but
aimed to obtain a more general description of practices or eating behaviors (e.g., “How would you
describe your child’s appetite?”’). At the end of the interview, parents were asked if the COVID-19
pandemic (still) had an impact on their current eating and feeding habits and thus if their descriptions
during the interview differed from their usual habits. They were also invited to share additional
information that had not yet been addressed and that they considered important. When they had nothing
further to add, they were thanked for their time and the following steps of this study were explained to
them.

The interview guide was pretested by inviting four parents (one father and three mothers) for a
telephone interview. The interviews all went well and only minor adjustments to the guide were made,
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such as changing the order of certain questions and adding some notes addressed to the interviewers.
The data of these four parents were therefore also included in this study’s analyses.

2.3.3. Final Survey

After the interview, parents received a web link to a final online survey with questions
complementing the data of the recruitment form and the interview. Parents were asked to complete
information about the child (birth date, sex, weight, height) and about themselves (weight, height, work
status, financial status). Due to the COVID-19 situation at the moment of data collection, children’s
and parents’ weight and height were parent-reported; for the child, they were retrieved from the child’s
health book or measured by the parent himself/herself. Parents were also asked to answer questions
regarding the following topics.

Self-regulation of the child. To estimate how parents rate their child’s capacity to decide appropriate
portion sizes for themself, they were asked to complete the following phrase: “If I did not guide the
portion size of my child at mealtime ...”. Parents could choose between: (1) “... (s)he would be able
to choose an appropriate portion size”, (2) “...(s)he would serve too large portions”, or (3) “...(s)he
would serve too little”.

Self-efficacy for identifying appropriate portion sizes. One item was used to estimate how parents
rate their own capacity to decide appropriate portion sizes for their child (“I am confident that | know
appropriate portion sizes for my child’s meals”). They were asked to rate their answer on a 5-point
scale ranging from “Do not agree at all” to “Totally agree”. This item was selected from the self-
efficacy scale of Fulkerson et al. [26] and translated to French for this study.

Information sources. Three questions were used to obtain insight into possible sources of
information for parents regarding portioning practices. First, they were asked if they “looked or asked
for advice for the determination of portion sizes” (no or yes + description if yes). Then, they were
asked if they were “knowledgeable about recommendations regarding determining portion sizes for
children” (no or yes + description if yes). Finally, they were asked if they were “interested in receiving
recommendations or advice that could guide them in determining portion sizes for their child” (5-point
scale ranging from “I’m not at all interested” to “I am very interested”).

The survey also included items to study children’s eating behaviors (appetite, food enjoyment, food
neophobia, and food pickiness), parents’ use of pressure to eat, their level of restrained eating, and
their motivations when buying food for the child, but these results will not be presented in this paper.

2.4. Data Transcription and Data Analysis

Interview recordings were transcribed verbatim. A thematic analysis was conducted following the
steps of Braun and Clarke [27]: (1) familiarization with the data, (2) initial coding generation, (3)
searching for themes based on initial coding, (4) review of the themes, (5) theme definition and
labelling, and (6) report writing.

The familiarization step (1) took place both throughout the data collection phase (listening to
recorded interviews) and after (reading the transcribed interviews). This aided us in identifying
preliminary patterns in the data and determining when the “saturation” of the data occurred, meaning
that new interviews did not provide additional information to the data of the previous interviews. The
first author had regular discussions with the interviewers about the interviews and the emerging
patterns in the data. After the data familiarization phase, a group meeting (K.P. + S.M.-P. + V.F. +
A.R.) took place to discuss the emerging themes. Then, three interviews were selected for independent
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initial coding by all researchers who were present at the group meeting. A data-led approach was used,
but coding was also partly guided by the topic sections of the interview guide. After the independent
coding phase, which was conducted by three researchers (A.R. + V.F. + K.P.), the initial codes and
associated themes and subthemes were discussed in the group until a consensus was reached, resulting
in a coding template. This template was used for the subsequent coding of the interviews. When doubts
or difficulties arose among the coders regarding the placement of quotes, new group discussions took
place and the coding template for themes and subthemes was revised where needed until agreement
was reached between the coders. When all the interviews were coded, K.P. and S.M.-P. reviewed,
regrouped, and defined the themes and subthemes that were of particular interest for answering the
research questions of the current study and discussed the results of this process with S.1.

2.5. Trustworthiness and Translation of Quotes

Member checking, a respondent validation technique, was applied in order to confirm the
interpretation of the data and increase the trustworthiness of the data [28]. After each interview, a
summary of the interview was written by the interviewer and discussed with the first author. The
summary was sent to the participant for validation and participants were invited to share additional
information that had come to mind after the interview [29]. In some cases, the research team added a
specific question for the participant in order to obtain additional information about a certain topic or
to make sure that they fully understood certain statements made by the participant.

A number of quotes were selected for this article to exemplify the results of the thematic analyses.
They were translated from French to English by a native English linguist who is fluent in French and
has been living in France for many years. The original French quotes with their translation are
presented in Appendix B. Brackets with dots in a quote (“[...]”") indicate that a number of words or
sentences have been skipped.

2.6. Data Analysis of the Survey

Descriptive statistics were used to describe the participants’ characteristics and quantify the
responses to the questions asked at the recruitment stage and in the final survey.

3. Results

A variety of themes and subthemes emerged from the analysis; an overview is presented in Table
2. Details about the themes and subthemes are described below.
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Table 2. Themes and subthemes resulting from the analysis.

Themes Subthemes
1. Food habits and 1.1 French food culture  1.1.1 Different components meal
composition of meals 1.1.2 Nutritional values
2. Parental portioning 2.1 Who serves/who 2.1.1 First serve versus following
practices decides on portion sizes? serves
2.1.2 Different practices for -Breakfast
different meals? -Lunch
-Mid-afternoon snack
-Dinner
-Milk bottle
2.1.3 Conditioned autonomy
child
2.1.4 Why does parent or child -Practical reasons
serve? -For the child, “it’s a game”
-Self-regulation capacity child
-Child’s demands
-Influence other family members
2.2 Portion sizes 2.2.1 Rules around serving and -Quantity of food
re-serving -Healthy vs. unhealthy foods
2.2.2 Tricks to determine portion
sizes
2.2.3 What guides parents when -Child’s physical activity/intake
determining portion sizes? previous meal/expression of hunger

-Child’s food preferences
-Parents’ confidence in own
portioning practices
-Information sources

3. Family rules around 3.1 Meal timing
eating 3.2 Pressure to
eat/negotiating/bribing
3.3. Origins of feeding ~ 3.3.1 Own experiences in
practices and inter- childhood
generational transmission 3 3 5 gqycational goals

3.1. Food Habits and Composition of Meals

Despite some minor deviations, all parents described that they follow the “French eating model” in
their family: three meals a day (breakfast, lunch, dinner) and a mid-afternoon snack for the child. Meals
are usually consumed at set times and at the table in the company of other family members.

A milk bottle, cereals with milk, and bread are common breakfast foods/drinks. Lunch and dinner
usually consist of different components: a starter (salad), a main dish (proteins), cheese or yoghurt,
and a dessert (fruit or a sweet dessert). For the mid-afternoon snack, food pleasure takes a central role
in most families. Usually, something sweet is consumed, e.g., biscuits, cake, fruit compote, cream
dessert, (drink) yoghurt.
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Food habits may alter between weekdays and weekend days, but in most families the difference is
fairly limited. If changes occur, they mostly concern the timing of the meals or the extent of the meal—
i.e., they may be more elaborate or festive on weekend days, especially when guests are invited.

3.2. Parental Portioning Practices
3.2.1. Who Serves/Who Decides on Portion Sizes?
First Serve Versus Following Serves

In most families, a parent serves the pre-schooler and decides the portion size served. However,
differences were found between the first serving and any subsequent servings. For the first serving, it
is almost exclusively a parent who serves and decides. Most parents decide on a minimum portion the
child should consume, then, if the child is still hungry or if he/she wants more, the child may receive
or take another portion of the dish. At this point, the child usually has some say in how much is served,
based on their expressions of hunger or their demands, or they may be allowed to serve themself.

Indeed, I decide on the first serve. And then, if he’s still hungry, I serve again and I ask him
how much he wants. (U065)

Often, we serve him the first time. Then after, if they want seconds, | suggest they help
themselves. (TALO1)

Different Practices for Different Meals?

Differences in serving practices were observed between different meals. For lunch and dinner,
parents are mostly in control and little autonomy is granted to the child in terms of serving themself
and for determining portion sizes, especially for the first servings (as described above). However,
children are often allowed to take some cheese or a yoghurt and a dessert themselves, which are mostly
products with a predetermined quantity.

1I’'m the one who serves. Well, it’s me or my husband. We serve the children, yes. (Y214)

Yes, like at lunchtime in fact, | serve up on plates and then dish them out to everyone. (C697)

However, | let her have her yoghurt, for example at lunchtime they can choose which yoghurt

they want. So she can go and open the fridge when I tell her she’s allowed to. (P078)

For breakfast, children participate more actively in serving themselves or in choosing what to eat
(e.g., taking the food they want, pouring milk on their cereal), even though there were also some
families where the parents prepare and serve breakfast for their child. According to some parents, what
and how much the child eats at breakfast is strongly based on habits, which means that they have to
exercise less control.

At a push, the moment he guides me the most is in the morning about the quantity of milk or
cereals or regarding toast, he tells me what he wants in terms of quantities but not for the other
meals, I'm the one who decides. (R863)

Well, in the morning, they get up and they can help themselves. Well, I check what they take,
but as it’s always the same thing and the same portion size, let’s say I'm not surprised. They
don’t take advantage in terms of what they take, what she takes. (J086)

For the mid-afternoon snack, there is also more child autonomy, especially in terms of food choice.
Children can often decide what they want to eat and are allowed to take it themselves.
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Like in the morning, she chooses what she wants to eat, what she wants to drink. She helps
herselfto cakes in the cupboard, she’ll ask me for a drink but generally I give her water. (S615)
After, it’s true that I leave them more often than not to choose their own snacks at home. |
mean, | put things on the table and then I sort of leave them to it. (TALO1)

Conditioned Autonomy Child

As illustrated above, some parents grant more autonomy to their child than others. This ranges from
no autonomy (not for serving, not for determining portion sizes), to interaction and discussion with the
child about the portion size served by the parent, to allowing the child to serve himself/herself.
However, even when the child is invited to say how much (s)he wants to eat or when serving, the
parent will always monitor and re-adjust when deemed necessary. The child is never granted full
autonomy.

He helps himself, but I still keep an eye on him. (U065)

After, for everything else, |1 know pretty well how she eats, so | adapt, | ask her how much she
wants and sometimes her eyes are “bigger than her belly”, so I adapt by saying “eat this first
and if you want more, you can, but I think it’s already fine like that”. (N675)

Why Does Parent or Child Serve?

When asked why it is the parent or child who serves, parents gave several reasons. The most
common reason was “practicality”. Parents serve, for example, because it is faster, because the cook
prepares the plates in the kitchen for everyone, to avoid danger (e.g., child getting burned by hot foods
or by hot pots and pans), to avoid messy situations (e.g., when foods are too liquid), or because the
tools used to serve are not adapted to the child’s size or motoric skills.

But still, most of the time we serve [...] yes, it’s more practical and quicker to be honest with

you. (TALO1)

Very often we serve her, we serve her because everything is the same ... Always because of

dexterity. It’s not easy to serve yourself from a dish [...] however, at the moment as we 're eating

quite a lot of raw vegetables, I let her serve herself. For example, when we eat radishes, she

helps herself to the radishes. (R371)

So I'd say it depends in fact. I push him to be a bit independent and to do things for himself.

But then, if things are too hot, or too runny, or not easy to serve, he doesn 't help himself ... but

if it’s simple things, I don’t know. If he wants to serve himself from the salad bowl and take the

salad tongs and serve himself, I don’t mind. (T261)

Here, it is interesting to note that some parents cite practical reasons to defend their habits, but also
admit that they really just want to be in control.

I say to him “you help yourself but as it’s really runny I’ll do it with you” so I can control it
too. (N675)

Another reason why parents serve their child, is because they say that for their child "it’s a game”;
the child does not take serving and portioning seriously. During the interview, parents were asked if
they thought their child was capable of serving himself/herself or determining appropriate portion
sizes. Most parents answered that they think their child would be able to serve the food, but not the
right portion sizes or the right proportions (i.e., a balanced meal). They thought that children would

92 Chapter IV. Parental portioning practices in France (Article 3)



serve too much of the foods they like. One father explained that he thought his daughter “has not yet
acquired the notion of quantity”. Here, many parents admitted that their answer was a guess, that it is
what they “think” would happen, because “they haven'’t really tested it” or “they would be surprised”.
In the final survey, parents were invited to answer a similar question. When presented with the
statement “If I did not guide the portion size of my child at mealtime...”, 12 parents chose the answer
“... (s)he would be able to choose an appropriate portion size”, 17 parents chose the answer “...(s)he
would serve too large portions”, and 7 parents chose “..(s)he would serve too little”. There were no
differences in answers when comparing different groups of parents, e.g., groups based on the child’s
age (3/4/5 years old), the child’s birth order (first child or not), or the parent’s level of education
(low/middle/high).
Furthermore, some children are allowed to serve themselves simply because they request it:

When she asks, she serves herself, there’s no problem. (E492)
No, it’s him who asks. He wants to do it on his own. (TAL03)

One mother also explained that she serves the children because it was done that way in her
childhood (inter-generational transmission):

1 serve the eldest too. It’s true that my parents served us when we were kids ... Well, my mother
served us and it’s true that it’s ... Yes, I tend to serve everyone. (Y214)

3.2.2. Portion Sizes
Rules around Serving and Re-Serving

Many families have clear rules about whether or not children are allowed a second serving and what
can be re-served, especially at lunch and dinner. As mentioned previously, for the first serving parents
usually serve a small portion size which the child should finish, then the child can (be) re-serve(d) if
they are still hungry. Parents prefer this approach because it contributes to avoiding food waste, and
some parents also describe that a small first portion encourages the children to eat. If children are
served too much food from the start, they are less likely to consume what is served.

| don’t like throwing food away too much, so I generally give him a portion that I know he’ll

be able to eat. But 1'd rather he asks me for more rather than leave it. So I don’t serve too
much. (T261)

| prefer to serve less and that he eats everything and then at the worst | give him more if he
wants it, rather than serving a lot. I've noticed that if you serve a big amount straight away
there are times when he’ll look at his plate and then he’ll have two bites and ... Yes, he will
stop. However, if we give him smaller quantities, he will eat more easily. He'll take them more
easily. (Y214)

In contrast, one mother stated that she wants to teach her daughter to take the right quantity from

the start at the first serving, as she does not want to create the habit of re-serving:

But when she helps herself [...] let’s say she doesn’t serve herself enough, sufficient quantities
so that she’ll want more. And that’s something [ don’t want to teach her: to serve herself again.
That'’s it. She helps herself once and that’s it. (K122)
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However, in most families, re-serving is allowed but under certain conditions. For example, re-
serving is not unlimited, and a second or subsequent serving will always be smaller than the previous
one.

Yes, it’s me who decides, and when it’s something she’s really liked, she asks me for seconds
[...] In general I give her a little less. (S615)

So I ask him if he is really sure [to want more] because I don’t want him to waste food. And if
he’s sure, I give him a small portion more. 1'd rather give him a little bit and then serve him
again a few times, than give him too much and then he doesn’t want it at all. (T411)

Moreover, there are not only rules regarding the size of any re-serving, but also about what can be
re-served. Most parents allow their child to re-serve foods that they consider healthy, (e.g., vegetables,
fruit), but not “unhealthy, sugary” foods. Some parents also described that they prefer to limit the re-
servings of the main dish in favor of having a dairy product and a dessert afterwards, while other
parents prefer more re-servings of the main dish and limiting or skipping the dairy product and/or
dessert.

Yes, no, not dessert. If it’s something really sweet, I won’t give him more. A Danette or
something like that ... because it’s a dessert, full stop. But if he wants more pasta salad or
vegetables, there’s no hassle. (S986)

If he asks me for a second ice cream, no, that’s out. If he asks me for another slice of cheese, [
give him a slice of cheese. If he wants a piece of fruit, he’ll get one. It depends on the food. If [
think it’s not bad for his health, I give him more. They are not overweight, so there you go ...
If they 're hungry, they re hungry. (Y023)

Sometimes when they want more, I tell them “yes, but there’s something else, you can eat a
yoghurt, fruit”. (N675)

We already try to make sure that they eat their main course well, because that’s the priority in
terms of balancing their diet. And then we’ll say that cheese and dessert are “extras”. It’s, if
really he’s still hungry, we try to balance it out so that he ... so there you go, the main course
is enough for him and after, the dessert is a little more for pleasure. (B681)

Tricks to Determine Portion Sizes

Parents described using certain “tricks” when determining the appropriate portion sizes for their
child. The most commonly used trick was serving the child’s food on a small plate or bowl, which
helps parents to serve smaller portions. One parent even described how every family member has a
different size of tableware adapted to their age and size:

At home, it’s a bit like the three bears. *Laughter* There’s the big bowl, the medium bowl and
the small bowl. *Laughter* because it’s true that they are 10, 6 and 4 years old so the portions
are adapted according to their height. That’s how I'd put it. It’s true that the youngest one, 1
give him smaller portions. Even if this means I’ll serve him again, well I prefer ... (TALOI)

Other parents do not use different tableware for the child, but rather adjust the child’s portions in
proportion to the portions of other family members—for example, smaller portions than for older
siblings, or half the portion of the parent.

| adapt his portion. Already, compared to his brother and sister, I give him a smaller portion.
(L691)
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It’s about ... what ... I don’t know ... I mean, half of my plate. (Y023)

Another trick used by parents to limit portions, is buying individual packages of certain foods and
drinks, e.g., compote, fruit juice, biscuits, cereal, yoghurt.

Yes, | buy a lot [of food] in individual portions for the children. Especially compotes, fruit
juices, these are things that | buy in individual portions. Even cakes, | try to buy things in
individual portions. If it’s cookies that are packed in twos, things like that. It’s easier to carry
and easier to ration. (T261)

A very limited number of parents also determine portions sizes by counting the number of spoons:

So it’s, let’s talk in tablespoons, it might be easier. [ would put two tablespoons in. I prefer to
put less than he eats in one go and then at the worst I’ll give him more if he wants it rather
than serving a big amount. (Y214)

What Guides Parents When Determining Portion Sizes?

Only a few parents described that they adapt the child’s first portion or the timing of the meals
according to the child’s physical activity that day, previous intakes during the day, expressions of
hunger, or sickness or fatigue. Nevertheless, all parents explained that they know very well when their
child is hungry and how they express this. Sensations of satiation are more difficult for parents to read
and are often not expressed verbally, but rather through their behavior (e.g., stopping eating, pushing
plate away).

Some parents also described that children’s food preferences play a role in the portion size served.
If the food served is a less well-liked, parents tend to give smaller portions of this food than foods that
are well accepted or liked:

He likes carbs a lot, but he has trouble with tabbouleh. So if there’s only tabbouleh and fresh,
raw vegetables, I'm bound to use smaller quantities because I know he won'’t like it so he’ll eat
less. So that’s it, but otherwise it’s the same all the time. (S616)

When parents were explicitly asked how they know what “appropriate” portion sizes for their child
are, most parents explained that the determination is made based on “their intuition” or “previous
experience”, or that it is based “on the feeling” or “on sight”. Parents say that they know their child’s
appetite and how much the child normally eats, so based on these habits they know how much to give,
as expressed by this parent: “it is based on what he eats regularly” (TALOS5). Others described that
they learned to adapt the portion sizes to their child based on their observations—for example, they
learned to give larger portions because their child always asked for more food after the first portion.

As he gets older, we increase the quantities a bit more because we can see it, for example we’ll
try to ... We’ll give him a quantity as we used to and then we’ll see that in the end he’ll have
several helpings and then we’ll say “well, maybe the quantity is too small”. (Y214)

Conversely, some parents know that portion sizes are good because the child does not ask for more
food and is not hungry in between meals. Some parents also refer to their child’s health status: the
child is “in good health”, “not overweight”, or “full of energy”. The child’s weight was not a
preoccupation for the parents in this sample; to illustrate this, they referred to the child’s position in
the “growth curves” and as “being in the norms”.
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| know that the quantities of what she eats are adapted to her metabolism and that she doesn’t
take more than what she needs and not insufficient either, because she’s healthy. (N675)

Some parents also feel confident about their portioning practices because they already have
experience with the older siblings of the pre-schooler—for example:

It’s through experience ... yeah, it’s my third one eh. So, I think I did well with the others.
*laughter* so no change. (L691)

Parents’ explanations during the interview were also reflected in their answers to the following
statement in the survey: “I am confident that I know appropriate portion sizes for my child’s meals”.
Most parents (n = 26) indicated that they agreed, three parents totally agreed, six parents indicated they
were neutral about this statement, and one parent did not totally agree.

The results of the survey also indicated that the majority of parents (n = 31) do not search or ask for
information. Those who do either ask the doctor for advice (n = 3) or consult books or the internet (n
= 3). In the next question, only seven parents expressed that they know about recommendations for
determining portion sizes: they referred to the national health guidelines (PNNS) or knew about
recommendations via their doctor, the internet, or an early childhood center. Finally, the majority of
parents responded that they were interested (n = 16) or very interested (n = 10) in receiving
recommendations or advice concerning determining portion sizes for their child. The other parents
were either neutral (n = 6), not interested (n = 3), or not at all interested (n = 1).

3.3. Family Rules around Eating
3.3.1. Meal Timing

Most families eat at set times, especially during weekdays. When the child is hungry before
mealtimes, parents usually explain that it is not time yet to eat and that they will have to wait. However,
some exceptions exist. If it is very close to meal time, the child usually has to wait. If there is still a lot
of time between the moment when the child expresses hunger and meal time, the timing of the meal is
sometimes pushed forward or the child is given a little snack (e.g., bread, cheese, raisins):

Well, yes ... it all depends on the time. I explain to her that it’s soon [mealtime] or I'm still
attentive obviously about when she eats. If she’s a bit hungry earlier, we can move her
mealtime. (TALOG6)

It depends on the time. If it’s 10 min before the meal, no. If it’s an hour before, yes I give her a
little something (TALO7)

3.3.2. Pressure to Eat/Negotiating/Bribing

In addition to eating at set times, parents described a number of feeding practices that are used to
make their child eat. As described previously, many parents serve their child a small first portion which
the child should finish, then the child can (be) re-serve(d) if they are still hungry. Parents explained it
is not always evident that the child will eat this first portion. If this is not the case, most parents will
make an effort to encourage their child to eat a little more, and they will insist to a certain extent. Some
will do so by saying how many spoons the child still needs to eat or by indicating the amount on the
plate that they should finish. Others will negotiate with their child and some will bribe the child—for
example, if the child does not eat the predetermined quantity there will be no dessert, or they cannot
go for a walk together after the meal.
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Yes, when there’s a little bit left and I want him to eat more, I tell him “Well you eat two more
spoons”. And then you leave the rest ... (TAL0S)

In general, we try between brackets to blackmail him a bit, even if it doesn’t necessarily work.
We tell him there’s only this to eat you see. We tell him there’s only this to eat and if he doesn’t
eat, well there you go, there won 't be any cheese or dessert. (B681)

In contrast, a limited number of parents indicated that they avoid urging their child to eat more.
They maybe only insist on making their child taste the food offered:

But there’s no such thing as “you finish your meal and you get your dessert”. But no, there
isn’t. No *laugh* yes, no no there is none of that. (PRTAL03)

So I don’t actually force him to finish the plate and eat. [...] In fact, except when I insist that
he tastes something because I think it’s important to taste. Afterwards I don’t ask him to eat, 1

ask him to taste [...] When you're not hungry anymore, you're not hungry anymore |[...] So 1
don’t force him to finish. (T261)

3.3.3. Origins of Feeding Practices and Inter-Generational Transmission

According to several parents, their own or their partner’s education in childhood has influenced the
establishment of their current feeding practices. They learned from their own parents that it is important
to at least taste the foods served, and/or to finish the plate and to avoid waste. They also want to transfer
these rules and values to their own children.

And then it was, yes we used to finish off our plates. My mother is like me, she doesn’t really

like it if there are leftovers, so we prepare just about the right quantity for the meal for

everyone, so ... So yes, I think that’s my way of doing it too *laughter* getting it from my family,

my parents (C697)

In addition to passing on rules and values from their own childhood, some parents also explained
what they want to teach their child about meal timing. As described above, several parents teach their
child to be patient and to wait to eat until it is time to eat. Related to this, some teach that it is time to
eat when it is mealtime or when everyone is sitting at the table, and that is not good to eat or snack
later when the table has been cleared.

Well, snacking ... That, to be sure, is out of the question. When she tells us she’s hungry, we
tell her, for example, “Well, you should have eaten earlier.” (J086)

Several parents also teach their child that they should only ask for food when they are (still) hungry
and that they should only ask for what they are able to eat. Here, it is important that the child learns to
listen to his/her stomach, or to eat in compliance with their sensations of hunger.

| start from the principle that she has to work it out for herself—If she asks for something to
eat, it’s that she wants it or she is hungry (N675)
So for the quantity, we ask them at the end of the meal to listen to their bellies, if they want

more or if it’s just greediness, so by hearing it time and again I think they have understood the
difference. (PRTANO1)

As cited above, some parents also explained that they want their child to differentiate between
wanting to eat because they are hungry or because they want to treat themselves (“gourmandise”). One
parent also explained the importance of transferring pleasure in eating to the child:
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Well, she loves it, ['m not going to say no to her, no. [...] I really want it to remain a pleasure
to eat. Me, | love it, | love to eat, | love to cook and | really want it to be a pleasure for her.
(K122)

4. Discussion

The results of this study provide insight into the portioning practices and family rules around eating
used by the parents of pre-schoolers in France, as well as into the drivers of these practices and rules.
A schematic overview of the influencing factors identified in the present study is shown in Figure 1.
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Figure 1. Schematic overview of parent-related factors, child-related factors and external factors influencing parental
portioning practices and general feeding practices. Dotted lines indicate a minor influence.

In accordance with the literature review of parental food and beverage portioning practices by
Kairey et al. [16], parent-related factors, child-related factors, and external factors were all identified
as influencing factors. This finding is in line with Bronfenbrenner’s ecological systems theory [30],
which states that children develop in a complex system of relationships that are influenced by multiple
levels of the environment, ranging from the child’s immediate home environment (microsystem) to
their larger environment, encompassing culture, norms, and values (macrosystem). Following this
theory, we can indeed assume that children’s capacity to self-regulate their food intake is influenced
by factors on different levels, such as by people/factors in their microsystem, e.g., parents and their
food portioning and feeding practices. In accordance with the theory, we observed that parents and
their practices are in turn influenced by their child’s behavior and characteristics (bidirectional
interactions between parent and child). Parents are also influenced by other people in the child’s
microsystem (siblings, other family members, the pediatric doctor) and by factors in the macrosystem
(culture, norms, health recommendations, etc.).

In this study, the division of responsibility between parent and pre-schooler in terms of determining
portion sizes and serving was explored (Satter’s theory [3]). Overall, even though there was some
variation in the degree of autonomy granted to children in this study, most pre-schoolers were granted
little autonomy to serve themselves or to determine their own portion sizes. French parents are in
control, or they at least guide the child or monitor what (s)he is doing. This is similar to the findings
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of a recent study of Loth et al. in the USA [7]. From the interviews, it is clear that French parents (try
to) balance different elements: they want to be responsive to children’s expressions of hunger and to
take their food preferences for portioning into account (child-related factors), but at the same time they
also want their child to eat a minimum portion, to taste the foods offered, and to avoid food waste
(parent-related factors).

In theory, young children are believed to be able to self-regulate their energy intake [4]. Following
this idea, Satter [3] suggested that children should decide how much they eat and if they want to eat.
In practice, this does not seem to be entirely true: studies with infants and pre-schoolers have shown,
for example, that they do not adapt their energy-intake if they were offered a snack before a meal
[31,32]. In addition, a lot of inter-individual variability exists with regard to children’s self-regulation
capacities [33-35] and with regard to children’s eating responses to portion sizes [36]. It may,
therefore, not be advisable to give children complete autonomy over their intake (how much). Instead,
it is important that parents provide adequate structure and guidance for their child and that they are
responsive to their needs. Most parents in this study reported recognizing their child’s hunger signals
and “knowing” their child’s appetite. They prefer to start with a small portion of food and then re-
serve foods based on the child’s demands. Moreover, they avoid serving portions that are too large and
they do not insist that the child finishes the entire plate. Yet, only a handful of parents (n = 5) described
that they explicitly teach their child to listen carefully to their stomach and their sensations of hunger
when serving or asking for food or to stop when they are full. This awareness of the relationship
between food and sensations of hunger should be encouraged among parents and children. This could
prevent children from learning to eat for external reasons, such as because food is available or to bring
comfort. This approach could also encourage parents to listen more carefully to children’s sensations
and to explore, together with the child, how (s)he can obtain more experience and more autonomy in
determining appropriate portion sizes for himself/herself. The results of this study show that parents
have little confidence in their children’s self-regulation and self-serving capacities, often because
parents have never explored this with their child.

In line with the results of previous studies [7,37], more autonomy was given to the child when
serving breakfast or particularly when serving the mid-afternoon snack than when serving other meals.
These studies, conducted in the USA, showed that often more flexibility is given with regard to the
choice of foods eaten when snacking and when and where the child snacks. In response, Loth et al. [7]
discussed that it is desirable for parents to provide sufficient structure, as snacks often make up a large
share of the number of daily calories consumed by children [38]. In France, we also found that children
were given more autonomy concerning choosing and serving snacks, but that an important difference
from countries such as the USA lies in the structure around snacking. In many families in France,
giving children a mid-afternoon snack (“gotter”) is a common practice: 62% of children aged 1-17
years consume it daily [39], and it is often considered as an additional meal for children. Families
usually have rules with regard to what, when (often between 4.30 and 5.30 p.m. [40]) and where to
snack, and there is little additional snacking throughout the rest of the day. Moreover, it is interesting
to know that the mid-afternoon snack is a recommended practice by The French National Nutrition
and Health Program (PNNS) to diversify children’s diet and ensure that they have energy throughout
the day [25]. However, this does not mean that the mid-afternoon shack in France is nutritionally
adequate [39]. For many, this eating occasion is a moment of pleasure and sweet foods are usually
consumed [41]. Despite the adequate structure surrounding the mid-afternoon snack in France, it is
therefore still advisable to encourage parents to limit children’s choices of snacks that are high in
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energy and encourage the consumption of a range of healthier snacks, without sacrificing the pleasure
that comes with this eating moment [42].

In addition to the tradition of the mid-afternoon snack for children, it was clear during the interviews
that the French food culture, passed on over generations, plays an important role in parental practices.
Despite some minor deviations, all parents described that they follow the “French eating model” in
their family [43]: three meals a day (breakfast, lunch, dinner) and a mid-afternoon snack for the child.
Meals are usually consumed at set times and at the table in the company of other family members. In
most families, lunch and dinner also consist of different components (i.e., starter, main course, dairy
product, dessert), and parents strive to offer a variety of foods to their family, in accordance with the
French health recommendations that stimulate the intake of a varied and balanced diet [44]. This
preoccupation also has a clear impact on parental portioning practices: many parents want their child
to at least taste all the foods offered, and they decide whether the child is allowed to have an extra
helping depending on the types of foods (s)he wants. If the child still wants some “healthy” foods,
(s)he is most likely allowed, but if (s)he wants more dessert it will be refused. It must be noted,
however, that these portioning strategies based on the types of foods consumed have also been
described by parents in other countries (e.g., [45,46]; additionally, see the review by Kairey et al. [16]).
Nevertheless, it is possible that when striving to achieve a diverse diet, the use of different meal
components in France may cause parents to automatically limit the size of children’s food portions.
This is necessary in order to allow the child to eat a variety of foods at mealtime. In anticipation of the
following components, it could be assumed that children may also subconsciously learn that they
should not overeat right away but rather eat in moderation, otherwise they will not be able to eat all
components of the meal, and in particular, will not be able to enjoy the dessert (which is probably their
favorite dish).

The conscious focus of parents on food diversity stands in contrast with the rather unconscious,
intuitive actions used for portioning foods for children. Parents know very well which foods they want
their child to eat, but determine the portion given based on “their intuition”, “previous experience”,
“on the feeling”, “on sight”, or on their child’s food preferences. This has also been described by
parents in other qualitative studies (see review by Kairey et al. [16]). However, in some of these
previous studies, parents have expressed doubts and difficulties with regard to determining appropriate
portion sizes for their child, while the parents in the present study expressed that they feel confident in
these intuitive practices and do not know of or look for recommendations. In France, recommendations
about portioning practices are very limited. The French high council of public health [47] has
formulated some recommendations regarding portion sizes for children aged 0-3 years and 3-17 years.
They stressed the necessity of adapting portion sizes to the child’s needs and that there is no need to
worry if the child follows a homogeneous growth trajectory (pp. 29-30). It is indeed very important
that portions are adapted to children’s individual characteristics. Furthermore, it is interesting to note
that the council did not give specific quantitative indications about appropriate portion sizes, but only
comparative indications—for example, for children aged between 3 and 6 years, they state that the
recommended portion size corresponds to about half the portion size of an adult (pp. 29-30). This
comparative indication may be misleading and is obviously only advisable if parents eat an appropriate
portion size. Johnson et al. [48] found that the amounts parents served themselves are indeed
significantly positively associated with the amounts they served their pre-schoolers. Some caution is
thus needed when communicating recommendations that use parental portions as a reference. Since
parents’ portioning practices are rather unconscious and based on habits, it could be an interesting
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strategy to use nudges or to make changes in families’ environments in order to influence children’s
intake in an unconscious way [49]. Both Robinson and Matheson [49] and Hetherington and Blundell-
Birtill [50] identified the use of downsizing strategies—for example, using smaller tableware or
purchasing individual small packages of food—as particularly interesting for supporting parents in
serving appropriate portion sizes to children (and adolescents). Some parents in the present study also
described using these strategies and finding them helpful for determining appropriate portion sizes for
their child (to avoid giving portions that are too large). It is, however, uncertain as to whether parents
who do not use these strategies currently will be receptive to recommendations about them. Parents in
this study expressed some interest in receiving recommendations or advice concerning determining
portion sizes for their child only when completing the final survey after the interview, but it is possible
that parents showed this interest merely to please the researchers (social desirability). Population-based
research is needed in order to assess this parental interest more properly. In any case, since parents
appear to be quite confident in their portioning practices and do not actively search for information, it
could be challenging to find a medium to convey recommendations or advice.

In addition, it is important to point out that not only parents but also the government and food
industry can play an important role in stimulating the intake of appropriate portion sizes. It is necessary,
for example, to make sure that portion sizes of products do not increase for reasons of industrial benefit
and that the portion sizes given to children are generally not too large. To illustrate, cultural differences
exist in this matter, e.g., in France, portion sizes are generally smaller in restaurants, supermarkets,
and cookbooks compared to in the USA [51].

Limitations and Strengths

A limitation of this study may be the lower number of parents of 5-year-old children (n = 8) included
compared to parents of 3-year-olds (n = 17) and 4-year-olds (n = 12). Even though we did not observe
any noticeable differences according to the child’s age during the analyses, this may simply be due to
the observed imbalance in age groups. For some parents, the child’s age, his developmental stage, or
motoric skills were factors that influenced their decision to grant or not grant some autonomy to their
child. When interpreting the results, it may therefore be important to keep in mind that they mostly
reflect the practices and perceptions of parents with younger pre-schoolers. It would therefore be
interesting to conduct studies with parents of older children using more balanced samples in order to
study if parental portioning practices and the division of responsibility change with the child’s age and
developmental skills, as well as which (and how) factors contribute to these changes. In addition, most
children in this sample were at a healthy weight. Parental portioning practices could differ depending
on the weight status of the child, and this should also be examined in future studies. Finally, relating
to these points, despite efforts to recruit a large and diverse sample of parents for this study, which is
definitely also a strength of this study, it is possible that the parents who volunteered to participate had
an above-average interest in their child’s or family’s eating behavior. The described practices and
influencing factors should therefore not automatically be generalized to all parents in France. The
number of fathers participating was also quite limited, meaning that the views of mothers may be
overrepresented in this study. The results of this study are also based on what parents declared; thus,
an observational approach (i.e., observing practices in the home environment and the actual portion
sizes served to the child or using digital food photography for observation) could be a valuable
contribution to the field.
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Nevertheless, the interviews with a large and diverse sample of participants provided interesting
insight into parents’ portioning practices for pre-schoolers within the context of the French (food)
culture, a matter that is relatively still unexplored. The combination of interviews and short surveys
enabled us to obtain deep insight and explanations, as well as allowing us to quantify certain
perceptions, practices, and interests. The results of this comprehensive study are therefore valuable, as
they provide, at the same time, insight into (1) parental portioning practices for different meals; (2) the
division of responsibility between parent and child in terms of determining portion sizes and serving;
(3) the factors influencing parental practices on different levels; and (4) parents’ confidence about their
practices, the sources of information they use, and their wish for guidance. To our knowledge, previous
studies undertaken in other countries have focused only on some of these components and never them
in combination.

Similarities in practices and influencing factors were observed between this study in France and
studies conducted in other countries (mostly the USA). For instance, it seems generally to be difficult
for parents—whatever their culture—to give autonomy to their pre-schooler and to let him/her to
decide how much to eat, except in very specific meal contexts (e.g., at breakfast and when snacking).
However, some cultural specificities have also been described that are likely to have a more subtle
impact. For example, in many French families, lunch and dinner consist of different successive
components (i.e., starter, main course, dairy product, dessert), which may cause parents to
automatically limit the size of the portions of each of these components in order to stimulate a diverse
eating pattern in the child and maintain their motivation to eat all the different components. In France,
portion sizes are generally also smaller in restaurants, supermarkets, and cookbooks than those in the
USA [51]. These cultural norms can also influence what parents think appropriate portion sizes for
their child are, although this topic was not specifically examined in the current study. A quantitative
study comparing actual given portion sizes could help us to clarify this issue. In addition, it was
interesting to observe that French parents were generally confident about their food portioning
practices, while some parents in previous studies have expressed limited knowledge regarding
determining appropriate portion sizes for children and themselves.

In short, the results of this study in France expand the results of previous studies in other countries
and provide valuable insight for the possible guidance of parents and health campaigns in France and
beyond.

5. Conclusions and Implications

This study revealed how French parents determine portion sizes for their pre-schoolers and how
this responsibility is divided between both parents. Influencing factors related to the parent, child, and
social environment were identified, as well as specificities related to the French (food) culture. Most
parents are in control when serving and portioning food, but, at the same time, they are also responsive
to the child’s requests and characteristics. For parents, portioning food is an intuitive action that is
guided by habits, their experience, and “knowing their child”. They are confident about their portioning
skills and most of them declare that they do not search for information to guide them in this action.
Nevertheless, even though parents seem to adopt responsive portioning practices, it may be important
to encourage them to be more aware of their children’s capacity to self-regulate their food intake and
how to stimulate this capacity. Parents can, for example, help their children to listen to their inner
sensations of hunger and fullness and encourage them to adjust their intake to match this. Parents can
grant their children some autonomy/responsibility in this action, adapted to the child’s age and
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development. Downsizing strategies could also be recommended to parents. Since parents will not
look for this guidance, it may, however, be challenging to find a way to pass on these
recommendations. Industries and governments should also be encouraged to take responsibility and
limit the portion sizes of products made for children.
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