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Abstract: Several studies have found an association between eating behaviours and weight status
and obesity risk in childhood. Children’s eating behaviours arise from a combination of genetic
and environmental factors. Parents appear to play a central role in their development as the main
responsible for shaping children’s feeding environment and eating experiences. The purpose of this
paper is to review the literature on parental influences on eating behaviours across childhood, mainly
focusing on parental feeding practices. The associations between parental feeding practices and
children’s eating behaviours have been extensively studied. However, most of the findings come
from cross-sectional studies, so the possibility of reverse causality cannot be ruled out (i.e., children’s
behaviours influencing parents). Most recently, a few longitudinal studies with a cross-lagged design
have shown that the relationship between children’s eating behaviours and parental feeding practices
seems to be bidirectional, where it is not straightforward whether parental feeding practices are a
predictor or a consequence of children’s eating behaviours. Children’s eating behaviours influence
parents to adopt certain feeding practices, but these practices also influence children’s behaviours
over time. Parental feeding practices may have the potential to shape children’s eating behaviours
and should be targeted to promote the development of non-obesogenic traits. However, parent—child
interactions are complex and therefore both parent and child characteristics and the family dynamics
should be considered.
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1. Introduction

A growing body of research has focused not only on what children eat, but also how
they eat. The “how” is measured by several well-described eating phenotypes, collectively
referred to as eating behaviours [1]. Several studies have found an association between
these behaviours and weight status and obesity risk in childhood [2]. Children with a
more avid appetite (showing behaviours such as food responsiveness, enjoyment of food
and emotional overeating, commonly referred to as food approach behaviours) are more
likely to have higher body fat and be at risk for excessive weight and obesity [2], whereas
those with a smaller appetite (characterized by food avoidant behaviours such as satiety
responsiveness, slowness in eating, food fussiness and emotional undereating) are more
likely to have lower body fat and be underweight [2]. Food approach behaviours also
have a documented association with greater total energy and food intake in children, while
food avoidant behaviours have been associated with lower overall food intake, including
reduced consumption of fruit and vegetables, and a less varied diet [3-5].

Evidence from twin studies shows that eating behaviours have a strong genetic ba-
sis [6,7]. Nevertheless, the environment in which children live and grow also plays a crucial
role and can interact with genetics. It is believed that individuals respond in divergent
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ways to the (food) environment they live in, i.e., genetic predispositions to overweight seem
to be enhanced in higher-risk home environments [8], which can be defined as a genotype-
environment interaction [9]. Several environmental determinants of eating behaviours
have been identified, with the early feeding environment and parental feeding practices
being the most extensively studied [10]. These are particularly important because they are
potentially modifiable factors that can be targeted in parenting interventions [1,10].

Parents are the primary caregivers and play a pivotal role in shaping their children’s
feeding environment and eating experiences [11-13]. This influence begins even before
birth, with exposure in utero, and continues throughout childhood, as parents provide
the foods offered and interact with their children during mealtimes. All these aspects
have been associated with children’s eating behaviours [14-17]. However, determining the
extent of parental influence on children’s behaviours is complex due to the dynamic nature
of the parent—child relationship. Parents may adapt their feeding practices in response
to their children’s characteristics, leading to a bidirectional relationship where it is not
straightforward whether parental feeding practices are a predictor or a consequence of chil-
dren’s eating behaviours [18-20]. Previous studies have mostly focused on a unidirectional
relationship, placing parents as the driving force of influence. However, more recently a
bidirectional relationship has been explored, with some studies attempting to clarify the
complex interactions between parenting and children’s eating behaviours [14,15,21-23].

This paper aims to review the literature on parental influences on children’s eating
behaviours. This narrative review will cover the early feeding environment, with a primary
focus on parental feeding practices during childhood.

2. Methodology

To find relevant studies for this narrative review, we conducted a search on PubMed
and employed a snowball identification method. The search strategy consisted of a combi-
nation of search terms related to parental feeding practices (e.g., feeding practices, food
parenting) and children’s eating behaviours (e.g., eating behaviours, appetitive traits). Our
inclusion criteria were observational and review studies, studies performed in children
(aged less than 18 years), and studies that aimed to examine the influence of parental
practices on children’s eating behaviours. We focused on the most frequently examined
eating behaviours and feeding practices. No publication date limits were applied.

3. What Are Children’s Eating Behaviours?

Eating behaviours are a set of persistent predispositions and tendencies toward foods
that reflect aspects such as hunger, appetite, satiety, and response to food cues [1,24,25].
These behaviours interact with environmental factors and influence food selection and
eating choices [1,24]. The Children Eating Behaviour Questionnaire (CEBQ) [26], developed
by Professor Jane Wardle, was the first comprehensive psychometric measure to evaluate
eating behaviours. It measures eight different dimensions: Desire to drink, enjoyment
of food, food responsiveness, emotional overeating, slowness in eating, food fussiness,
emotional undereating, and satiety responsiveness. Apart from psychometric measures,
eating behaviours can be also assessed using experimental designs and direct observations
in laboratory settings (Table 1).
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Table 1. Different methods and measures to assess eating behaviour in children.
Eating Behaviour Method(s) of Assessment Description

L Direct observation in a laboratory Eating when satiated in response to the
Eating in the absence of hunger (EAH) setting [27]. presence of palatable snack food [28].

. Direct observation of (usually) Total energy or mouthfuls of food consumed
Eating rate . L : S

videotapes [29]. within a given time interval [30].

Compensation of energy intake

Enjoyment of food
Desire to drink

Food responsiveness

Satiety responsiveness

Emotional overeating
Slowness in eating
Emotional undereating

Food fussiness

Adjustments in intake in response to changes
in the caloric content of a preload (fixed
amount of food or nutrient) after a
predetermined time delay [32].

General interest in food and the amount of

Compensation trials [31]

CEBQ[26] pleasure experienced when eating [33].
Desire to drink liquids, particularly

CEBQ [26] sugar-sweetened beverages [33].

CEBQ [26] Eating in response to food cues (such as the

sight or smell of food) [33].

The ability to recognize and adjust eating in
CEBQ [26] response to internal feelings of satiety or
fullness [33].

Undereating in response to negative
emotional states [33].

Eating slowly during a meal [33].

CEBQ [26]
1
1 Overeating in response to negative emotional
]

[

CEBQ[26
CEBQ [26
CEBQ[26

states [33].
Being highly selective of foods [33].

4. Parental Influences on Children’s Eating Behaviours
4.1. Early Feeding Environment

Parental influence on children’s eating behaviours starts even before birth, with peri-
natal exposures. The foetus has its first taste experiences through the amniotic fluid, which
is favoured by the mother’s diet. Studies have shown that foetal flavour exposure increases
acceptance of similarly flavoured foods when re-exposed during infancy and possibly
childhood [34]. In milk feeding, the flavour composition of breast milk may vary with
maternal diet, whereas infant formula has the same flavour over time [35]. It has been
suggested that the sensory experience with human breastmilk influences food acceptance
through flavour learning [36]. The type of infant formula may also influence the acceptance
of tastes; infants fed with hydrolysed casein formulas, which have pronounced bitter, sour,
and savoury tastes, appear to accept new foods more readily later [37,38]. The way each
infant is fed, whether directly from the breast or by the bottle, may also be a factor to
consider. With bottle feeding, mothers/caregivers have control over the amount of milk
offered and the amount ingested by the infant, which could encourage the caregiver to feed
an infant regardless of internal hunger and satiety signals [39]. Direct breastfeeding during
early infancy has been related to greater appetite regulation in later childhood [40,41]. In a
study of Chilean adolescents, shorter breastfeeding duration was associated with poorer
satiety response and higher eating in the absence of hunger [42]. However, the associations
between breastfeeding and eating behaviours are not consistent. Other studies found no
evidence that increased breastfeeding has a lasting and consistent effect on children’s eating
behaviours [43,44].

The timing and types of foods introduced during complementary feeding seem also
to play a role in the development of eating behaviours [45]. Complementary feeding is
a sensitive period for learning food preferences and appetite control, in which infants
discover the sensory and nutritional properties of foods [45]. Infants are born with taste
predispositions that include rejection of novel foods (food neophobia) and bitter/sour tastes
and preference for sweet tastes [46]. When and which foods are introduced during comple-
mentary feeding could influence the acceptance of new foods and eating behaviours [47].
Repeated exposure to a variety of foods and textures during the “sensitive period” for
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introduction to solid foods, between four to five months of age, is thought to promote food
acceptance later in life [47,48]. In addition, children who are introduced to a variety of
fruits and vegetables early in complementary feeding seem to more readily accept new
foods during this period [47].

4.2. Parental Feeding Practices

Throughout childhood, parents are the primary caretakers responsible for shaping
their children’s food environment through the foods they choose to purchase and make
available, the rules they establish around the timing, frequency, and structure of the meals,
and the interactions they have with their children during mealtimes [49]. Parental feeding
practices are the strategies used by parents to control or modify what, when, and how
much their child eats (e.g., actions such as pressuring the child to eat more, restricting
certain foods, or monitoring food consumption) [49]. These practices are influenced by a
complex interplay of factors, including socioeconomic characteristics, such as family income
and education, cultural background, personality factors, and psychological health [50-54].
Beyond these factors, parents appear to adapt their feeding practices depending on their
child’s temperament [55], weight [21,56,57], and eating behaviours [18,19,58-60], as well as
their perceptions and beliefs about these characteristics [59,61-67].

4.3. How Are These Parental Feeding Practices Assessed and Classified?

For the assessment of the different dimensions of parental feeding practices, many
instruments have been developed [68]. The most widely applied tool is the Child Feeding
Questionnaire (CFQ) [69], which has been shown to have good psychometric properties
in the paediatric population [70]. This questionnaire comprises seven subscales. Four of
these measure parental perceptions and concerns about body weight, both their child’s and
their own, that may affect parental control of children’s eating: Perceived responsibility
(assessing parents’ perceptions of their responsibility for child feeding), Perceived parent
weight, Perceived child weight, and Concern about child weight. The other three subscales
measure parental feeding practices and attitudes: Restriction (the extent to which parents
restrict their child’s access to food); Pressure to eat (tendency to pressure the children to eat
more food); and Monitoring (the extent to which parents supervise their child’s eating) [69].

Other popular and validated instruments include The Parental Feeding Style Ques-
tionnaire (PFSQ) [71], the Food-Related Parenting Practices Questionnaire [72], the Compre-
hensive Feeding Practices Questionnaire (CFPQ) [73], the Feeding Practices and Structure
Questionnaire (FPSQ) [74], and the Scale of Overt and Covert Control [75]. The latter was
conceptualized to distinguish overt and covert restrictive feeding practices. Overt control
refers to explicit control over food consumption, such as being firm about what a child
should eat, while covert control refers to controlling food intake in a way that cannot be
detected by a child, such as avoiding keeping snack foods at home [75].

In 2016, Vaughn and colleagues classified and categorized parental feeding practices
documented in the literature into three overarching constructs—coercive control, structure,
and autonomy support—with several specific practices within each construct [76]. Coercive
control refers to specific control that reflects an attempt to dominate, pressure, or impose
the will of the parents over child’s intake. This includes practices such as restricting
the child’s access to food, pressuring the child to eat, and using food as a reward or to
control negative emotions (instrumental feeding) [76]. Structure is based on the parents’
organization of the children’s eating environment to help them learn and maintain certain
dietary behaviours, including parents’ consistent enforcement of rules and boundaries
around eating [76]. Structure includes practices such as rules and limits, limited or guided
choices, monitoring, role modelling, and food availability and accessibility [76]. Autonomy
support is promoting “psychological autonomy and encouragement of independence” [76].
This concerns offering children choices and age-appropriate independent exploration and
fostering the child’s capacity to self-regulate when the parent is not present [76]. Autonomy
support includes parental strategies such as using logic to persuade children to change
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their eating behaviours (reasoning); using positive reinforcement through verbal feedback
(praise); positively, gently, and supportively encouraging their children to adopt healthy
eating habits (encouragement); involving the child in meal planning and preparation (child
involvement); providing their children with information and skills to help them make
informed food choices (nutrition/food education) [76].

4.4. Association with Children’s Eating Behaviours

The association between parental feeding practices and children’s eating behaviours
has been extensively investigated (Table 2), with a focus on understanding how parents can
influence their children’s eating behaviours. For a better organization, the description of
these associations will be carried out, according to the Vaughn and colleagues’ classification
and categorization of parental feeding practices [76], as follows.

4.4.1. Coercive Control Practices

Coercive control practices are among the most studied and appear to have more
negative than positive effects [76]. It has been hypothesized that these practices may impair
children’s ability to self-regulate and respond appropriately to their internal signals of
hunger or satiety, making them less able to self-regulate food intake [28,77]. In several
cross-sectional studies, controlling feeding practices, such as restriction, were mostly
associated with food approach behaviours, such as a tendency to overeat [49], high food
responsiveness [60,77-79] and enjoyment of food [16]. In longitudinal studies, restrictive
feeding practices from 5 to 9 years of age were associated with increased eating in the
absence of hunger (measured in a laboratory setting by giving children free access to
a variety of palatable snacks after a standard lunch) [28]. At 2 years of age, maternal
restriction was associated with a tendency to overeat, alongside other food approach
behaviours (such as a more avid appetite and enjoyment of food) one year later [16]. On the
other hand, pressure to eat was associated with behaviours such as high food fussiness and
low food responsiveness and enjoyment of food in cross-sectional [77,78] and longitudinal
studies [80]. Instrumental feeding (the use of food to reward children’s behaviour) was
associated with eating in the absence of hunger [81].

4.4.2. Structure

Regarding structure, there is evidence suggesting that this practice may promote
healthier children’s diet-related outcomes. Structured, family-meal setting was related to
increased levels of self-regulation in eating among preschool-aged children [82]. Mealtime
structure was related to low food fussiness [83,84]. Monitoring (the extent to which parents
track what and how much the child eats) [69] was negatively associated with the tendency
to overeat and other food approach behaviours [77,85], even using a longitudinal study
design [16]. Modelling of healthy eating predicted low child food fussiness and high
interest in food one year later in a sample of 157 children aged 2- to 4-years-old [80].

4.4.3. Autonomy-Supportive Practices

Autonomy-supportive practices, such as the involvement of the children and encour-
aging them to try new foods, were associated with healthier food choices [86-88]. However,
the association with eating behaviours has been less examined. In a study of 111 2-to 4-
year-old children, practices such as involving children in food preparation and teaching
children about nutrition were related to greater enjoyment of food and less food fussi-
ness [89]. Low levels of food fussiness were associated with great maternal encouragement
of balance and variety in children aged 3 to 6 years [90]. In a qualitative study, parents
of children (aged 2 to 5 years) with healthy food preferences reported using strategies
such as encouraging children to try new foods and involving children in food selection
and preparation [91]. A few randomized control trials have examined the effect of in-
terventions targeting parental feeding practices on children’s eating behaviours. In the
INSIGHT Responsive Parenting intervention, mothers were taught how to recognize and
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respond appropriately to hunger and fullness cues and how to adopt structure-based and
non-controlling feeding practices (intervention group n = 140, control group n = 139). The
intervention content was delivered in four home visits during the first year after birth [92].
Results have shown that this intervention led to decreased use of controlling feeding prac-
tices, such as pressure to eat and instrumental feeding, and an increase in structure-based
feeding practices, such as consistent meal routines, at ages 1 and 3 years [92,93]. Regarding
eating behaviours, emotional overeating was the only behaviour that differed between
groups (lower in children from the intervention group). However, a moderation effect was
observed for satiety responsiveness and food responsiveness on some maternal feeding
practices (i.e., for children with lower levels of food responsiveness, mothers from the
control group used more pressure than mothers from the intervention group) [92]. In the
NOURISH randomized controlled trial, the intervention comprised two modules of six
sessions, delivered over 12 weeks (intervention group n = 352, control group n = 346) [94].
Parents were guided on responsive feeding practices and how to promote healthy food
intake and limit exposure to energy-dense, nutrient-poor foods to support the development
of healthy food preferences [94]. This intervention resulted in small but significant effects
on children’s eating behaviours. Children from the intervention group showed lower food
responsiveness and higher satiety responsiveness up to 3.5 years post-intervention [95].

4.5. Reciprocal Influences between Parental Feeding Practices and Eating Behaviours

Despite the literature to date being mostly focused on the influence of parental feeding
practices on children’s behaviours, it is also acknowledged that these behaviours can affect
the feeding practices used by parents. Recent studies have examined this hypothesis and
tested the direction of influence, whether parents influence children, children influence
parents, or if there is a mutual influence [14,15,21-23]. These studies have used cross-
lagged models to examine the causal influences between variables [96]. Variables can
influence each other (bidirectional relationship), or one variable can influence another
without mutual influence (unidirectional relationship). A study of 4845 mother—child
dyads from the population-based Generation R cohort found bidirectional associations
between pressure to eat and food fussiness, from 18 months to 6 years of age [21]. However,
the strongest path was found to be from fussy eating at 3 years old to pressure to eat one
year later [21]. In the Generation XXI cohort (n = 3698), from 4 to 7 years of age, pressuring
practices were also bidirectionally associated with food refusal and eating small amounts
of food [23]. This suggests that despite parents’ intentions to increase their child’s food
consumption by pressuring them to eat more, this practice seems to be counterproductive
and worsens existing food avoidance behaviours. Another study, on 187 children aged 4- to
5 years old, examining an 18-month period, found that observed prompts to eat (directing
the child to consume a food different from the food that they are eating) were associated
with eating in observance of hunger, but no association was found in the opposite direction
or for any other forms of pressure [97]. This suggests that different forms of pressuring a
child to eat may lead to different results and highlights the importance of a more in-depth
examination of this practice. Nevertheless, this also advocates that pressure to eat may
be counterproductive [97]. Additionally, a study in infants, evaluating three-time points
from 3 to 12 months of age, found that food avoidance was prospectively associated with
higher parental persuasive feeding (feeding the infant even if they are not hungry), but this
practice did not predict infants” behaviours [98].

In the study from Generation XXI, practices such as monitoring the child’s food
consumption were negatively associated in both directions with eating large amounts of
food and food refusal (i.e., parents who used these practices reported less that their children
were eating large amounts of food and refusing to eat) [23]. These associations suggest
that monitoring strategies may support the establishment of desirable eating behaviours
in childhood.
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Table 2. Studies on the association between parental feeding practices and children’s eating be-

haviours.

First Author, Year

Country

Sample

Design

Results

Webber, 2010 [60]

UK

531 children aged 7to 9 y

Cross-sectional

Restriction was positively associated
with FR. Food avoidant behaviours were
positively associated with pressure to eat.

P. W. Jansen, 2012 [77]

The Netherlands

4987 children aged 4 y

Cross-sectional

Monitoring was inversely correlated
with SR, FF, EOE, FR, and positively
correlate with EE. Restriction was
positively correlated with EUE, SR, FF,
EOE, FR. Pressure to eat was positively
correlated with EOE, SR, FF, EOE, and
negatively correlated with FR and EF.

Carnell, 2014 [78]

UK

439 children aged 3-5y

Cross-sectional

Restriction was associated with increased
FR. Pressure to eat was associated with
higher SR, but not prompting to eat. Both
instrumental and emotional feeding were
associated with higher FR.

De-Jongh Gonzalez,
2021 [79]

Canada

565 children aged 5-12 'y

Cross-sectional

Restriction was positively associated
with EOE and FR. Accommodate the
child and child involvement were
negatively associated with FE.

Rodgers, 2013 [16]

Australia

323 children aged 1.5-2.5y

Longitudinal
(follow-up 1)

Restriction was prospectively correlated
with tendency to overeat. Monitoring
was negatively associated with
emotional eating and food approach
behaviours. Encouragement to eat was
related to higher food approach. Control
and emotional feeding were associated
with increased tendency to overeat.

Birch, 2003 [28]

USA

192 girls aged 59 y

Longitudinal
(follow-up 2'y)

Restriction predicted higher eating in
absence of hunger.

Gregory, 2010 [80]

Australia

156 children aged 24 y

Longitudinal
(follow-up 1y)

Modelling of healthy eating predicted
lower FF and higher interest in food, and
pressure to eat predicted lower interest in
food.

Frankel, 2018 [82]

USA

379 children mean age 4.1y

Cross-sectional

Structured meal setting and family meal
setting, but not structured meal timing,
were associated with children’s
heightened levels of self-regulation in
eating.

Monnery-Patris,
2019 [81]

France

45 children aged 1-5y

Cross-sectional

Use of food as reward was associated
with increased eating in the absence of
hunger. Parental awareness of children’s
cues was negatively associated with
behaviour and with poor eating
compensation ability.

F.Powell, 2017 [83]

UK

75 children aged 24 y

Cross-sectional

Mothers who eat with their child and eat
the same food have children who refuse
fewer foods and are easier to feed.
Giving children choice in meals and
portion size leads to more positive
mealtime experiences.

Finnane, 2017 [84]

Australia

413 children aged 1-10 y

Cross-sectional

Persuasive feeding was associated with
higher SR, SE, FF, and EUE, and lower EF.
Reward for behaviour was linked to
lower SR, and higher FR, EF, and
emotional eating. While reward for
eating was linked to higher SR, FF, and
lower EF. Structured meal setting was
linked to higher EF. Family meal setting
was related to lower FF and higher EF.
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Table 2. Cont.

First Author, Year

Country

Sample

Design

Results

Warkentin, 2020 [85]

UK

70 children aged 3-5y

Cross-sectional

Higher pressure to eat was associated
with slower eating rate, while higher
monitoring was associated with
decreased eating in absence of hunger.

Holley, 2020 [89]

UK

111 children aged 24 y

Cross-sectional

Encouraging balance and variety,
providing a healthy home environment,
involving children in food choice and
preparation, and teaching the child about
nutrition was associated with lower
levels of FF and higher EF.

F.C. Powell, 2011 [90]

UK

104 children aged 3-6 y

Cross-sectional

Controlling feeding practices, the use of
food for behaviour regulation, low
encouragement of a balanced and varied
food intake, and low provision of a
healthy food-related home environment
were associated with food avoidant
behaviours.

Russell, 2015 [91]

Australia

57 children aged 2-5y

Cross-sectional

Parents of children with healthy food
preferences reported using strategies
such as encouraging children to try new
foods, exposing the child to foods, and
involving children in food selection and
preparation.

Ruggiero, 2021 [93]
Savage, 2018 [93]

USA

intervention group n = 140,
control group n =139

Randomized
clinical trial
(follow-up 1, 1.5,
2,25y)

The intervention group used more
consistent meal routines, less pressure,
and less use of food as rewards or to
soothe compared to the control group.
Children from the intervention group
had lower EOE at 2.5 years. No other
study group differences were found.

Daniels, 2012
[94]
Magarey, 2016 [95]

Australia

intervention group n = 352,
control group n = 346

Randomized
clinical trial
(follow-up 6 m, 2
and 3.5y)

Intervention mothers reported less
frequent use of nonresponsive feeding
practices. Up to 3.5 years
post-intervention, children in the
intervention group showed lower FR and
higher SR; differences were small.

Steinsbekk, 2016 [15]

Norway

797 children aged 6 y

Longitudinal
(follow-up 2'y)

Instrumental feeding at 6 y of age
predicted increased EOE and FR 2 years
later, whereas greater encouragement to
eat predicted increased EF. No evidence
of child effects was found.

Jansen, 2017 [21]

The Netherlands

4845 children aged 1.5y

Longitudinal
(follow-up 1.5,2.5,
45y)

Fussy eating (at 1.5 and 3 y) predicted
higher levels of pressure to eat at age 4y,
and pressure to eat at 4 y also predicted
more fussiness at age 6 y. In a path
analysis, the relationship from fussy
eating at 3y to pressure to eat one year
later was the strongest.

Berge, 2020 [22]

USA

534 children aged 24y

Longitudinal
(follow-up 1, 2,
and 3 y)

A bidirectional positive association was
observed between instrumental feeding
and FR. Greater emotional feeding was
associated with greater SR from baseline
to year 1, and greater emotional feeding
was associated with lower SR from year 1
to year 2. Emotional feeding predicted
greater FR.
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Table 2. Cont.

First Author, Year Country Sample Design Results

Eating large amounts of food predicted
higher Restriction, all other associations
had bidirectional effects. Eating large
amounts of food and food refusal
predicted parental feeding practices such
as Perceived Monitoring and Pressure to
eat at age, but these practices were also
prospectively linked to these eating
behaviours.

Longitudinal

Costa, 2021 [23] Portugal 3698 children aged 4 y (follow-up 3 y)

Higher reward for behaviour and lower
covert restriction at 2 y were associated
with FR at 3.7 y. Meal setting predicted
lower SR from 3.7 y to 5 y. SR predicted
increased structured meal timing, and
overt and covert restriction.

Longitudinal
E. Jansen, 2018 [14] Australia 207 children aged 2y (follow-up 1.7 and

3y)

Observed maternal prompts to eat a
Longitudinal different food predicted eating in
(follow-up 18 m) absence of hunger. No association was
observed for pressure to eat.

Galindo, 2018 [97] USA 187 children ages 4-5 y

Food avoidance at 6 m was associated
with higher parental persuasive feeding
Longitudinal (feeding the infant even if they are not
(follow-up 3,6 m)  hungry) at 9 m. However, this practice
did not predict either food avoidance or
food approach behaviours.

Use of food as reward predicted EOE
and picky eating at age 9 y. On the
opposite direction, higher EOE and FR
predicted more use of this practice. No
association was observed with SR.

Burnett, 2022 [98] Australia 380 children aged >6 m

Longitudinal

P. W. Jansen, 2020 [99] The Netherlands 3642 children aged 4 y (follow-up 5 y)

y: years old, m: months, EF: Enjoyment of food, FR: Food responsiveness, SR: Satiety responsiveness, EOE:
Emotional overeating, SE: Slowness in eating, EUE: Emotional undereating, FF: Food fussiness.

Regarding restriction, in Generation XXI, parents of children who were eating large
amounts of food at age 4 restricted the children’s access to foods (by ensuring that the
child does not eat these foods and avoiding buying them) and were more concerned about
the child’s weight at age 7, but no effect of these practices on children’s behaviour was
observed [23]. Jansen et al., in a sample of 207 Australian children, reported an association
between covert restriction at age 2 and low food responsiveness from 2 to 3.7 years of
age, but not from 3.7 to age 5 [14]. This suggests that the effect of these types of practices
may be more noticeable at younger ages. However, it is difficult to directly compare the
results since these studies have used different methods to evaluate and analyse parental
feeding practices.

In a study of 797 children from a Norwegian cohort, instrumental feeding at age 6
years predicted emotional overeating and food responsiveness at age 8 [15], whereas, in a
sample of 479 low-income children, this practice was bi-directionally associated with food
responsiveness from age 1 to 3 years (high food responsiveness predicted instrumental
feeding and vice versa) [22]. In E. Jansen et al. (2018), high reward for behaviour was
prospectively associated with food responsiveness at age 3.7 years, but from age 3.7 to
age 5, these associations were no longer significant. In another study, from the Generation
R cohort, the use of food as a reward was found to predict emotional overeating and picky
eating from ages 4 to 9, but, also, high levels of emotional overeating and food responsive-
ness were related to more use of food as a reward [99]. Despite some inconsistencies in
the findings, these studies suggest that instrumental feeding practices may promote the
development of food approach behaviours in childhood. It is plausible that offering certain
foods (usually highly palatable) as rewards may increase children’s preference and interest
in these foods.
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4.6. A Model for the Development of Children’s Eating Behaviours: The Role of Parental
Feeding Practices

Russel and Russell have developed a model to conceptualize the biological and psy-
chosocial factors that influence children’s eating behaviours [10]. Figure 1 presents a
simplified version of the original model more focused on the concepts of the present review.
This model focuses on the characteristics and behaviours of parents and children, as well as
their interactions and influences over time [100]. Accordingly, biological foundations of ap-
petite are those related to genetic predispositions and other biological bases of the children,
such as their temperament [10]. Psychosocial influences involve parental factors such as
parental feeding practices and other elements of the family and home environment [10]. In
short, parental characteristics, including biological, psychosocial, environmental, and cul-
tural factors, and child characteristics, such as the child’s biological foundations, influence
parental cognitions (e.g., beliefs about children and diet), expectations (e.g., about children
and their behaviours), and interpretations that influence parents’ behaviours and practices.
These parenting behaviours and practices may, in turn, affect children’s outcomes, namely
their eating behaviours. Therefore, earlier interactions or behaviours of the parent and child
can influence subsequent behaviour in the other, creating a bidirectional relationship [100].
For example, if parents, in response to the perception that a child is eating very little, try to
use pressure strategies to get their child to eat more, these practices may lead to worsening
food refusal over time. Or, if a child has a predisposition to eat in response to emotions,
parents may offer food to calm the child or control their behaviour; however, this practice
may foster the development of emotional overeating.

Age

/

Parental biological, psychosocial,
environmental and cultural factors

Parental biological, psychosocial,
environmental and cultural factors

v v

Parental feeding practices

”~ ~
. -

/

Parental feeding practices

I

Child’s eating behaviours Child’s eating behaviours

1 ?

Child biological foundations
(E.g., temperament, genetics)

/

Child biological foundations
(E.g., temperament, genetics)

. -

/

\.

Figure 1. A model of biological and psychosocial processes in the early development of child’s eating
behaviours. Adapted from Russell and Russell, 2018 and Russell and Russell, 2019 [10,100].

5. Conclusions and Future Directions

Parents have a direct impact on their child’s diet through the quantity and quality of
food they provide and the feeding practices they adopt. Studies have shown an associ-
ation between the early feeding environment, parental feeding practices, and children’s
eating behaviours. However, the relationship between parents and children is likely re-
ciprocal, as children’s behaviours also influence parental choices [14,15,21-23]. The extent
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to which feeding practices or children’s behaviours can be considered the main drivers
of influence depends on the type of practices and the age of the children, which makes
it difficult to draw general conclusions. However, coercive practices, such as restriction,
instrumental feeding, and pressure to eat, are generally associated with less desirable eating
behaviours, while structure and autonomy-supportive practices have been linked to more
favourable outcomes.

Limitations in the literature include a lack of longitudinal studies with long follow-up
periods and studies examining parental feeding practices in a more naturalistic manner,
such as independent observations of feeding practices during mealtimes. Most studies
rely on self-reported measurements, which are the most practical method for assessing
behaviours in large-scale studies, but have been found to have poor associations with
independent observations [94,95]. The same applies to children’s eating behaviours, how-
ever, previous studies have shown consistent associations between parental reports and
behavioural measures of eating [24,101].

There is some evidence on the effect of parental feeding practices from randomized con-
trol trials. Interventions conducted during the first years of life led to small improvements
in some children’s eating behaviours [87,90]. However, as children grow and develop,
parents face different challenges regarding feeding. Therefore, long-term interventions that
target parental feeding practices at different developmental stages should be explored to
fully understand the cause-and-effect relationship and evaluate the most effective strategies
for promoting a healthy development of children.

As a general message, parents should focus on creating a healthy food environment
(consistently and repeatedly offering children healthy foods) and avoiding the use of co-
ercive practices (i.e., attempting to dominate, pressure, or impose their will) in response
to their children’s eating behaviours. Parents should also prioritize responsive feeding
practices that respect children’s hunger and satiety cues. It is important to highlight that
eating behaviours have multiple determinants, including genetics, and certain behaviours
(as well as an unhealthy weight status) can be challenging for parents to deal with. There-
fore, it is relevant for healthcare professionals to educate parents on the most effective
practices to use, taking into consideration both parent and child characteristics and the
family dynamics.

Author Contributions: A.C.: Conceptualization, writing—original draft preparation: A.O.: super-
vision, writing—review and editing. All authors have read and agreed to the published version of
the manuscript.

Funding: This study was supported through FEDER from the Operational Programme Factors of
Competitiveness—COMPETE and through national funding from the Foundation for Science and
Technology, I.P—FCT (Portuguese Ministry of Education and Science) under the projects “Appetite
regulation and obesity in childhood: a comprehensive approach towards understanding genetic and
behavioural influences” (POCI-01-0145-FEDER-030334; PTDC/SAU-EPI/30334/2017); “ Appetite
and adiposity—evidence for gene-environment interplay in children” (IF/01350/2015), and through
the Investigator Contract (IF/01350/2015—Andreia Oliveira).

Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.
Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

1.  Wood, A.C,; Shabnam, M.; Mackenzie, S.; Hughes, S.O. Pediatric Eating Behaviors as the Intersection of Biology and Parenting:
Lessons from the Birds and the Bees. Physiol. Behav. 2018, 176, 139-148. [CrossRef] [PubMed]

2. Kininmonth, A; Fildes, A.; Smith, A,; Carnell, S.; Llewellyn, C.; Steinsbekk, S.; Fildes, A.; Llewellyn, C. The association
between childhood adiposity and appetite assessed using the Child Eating Behavior Questionnaire and Baby Eating Behavior
Questionnaire: A systematic review and meta-analysis. Obes. Rev. 2021, 22, 13169. [CrossRef] [PubMed]


http://doi.org/10.1007/s13668-018-0223-4
http://www.ncbi.nlm.nih.gov/pubmed/29892784
http://doi.org/10.1111/obr.13169
http://www.ncbi.nlm.nih.gov/pubmed/33554425

Healthcare 2023, 11, 400 12 of 15

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Jalkanen, H.; Lindi, V.; Schwab, U.; Kiiskinen, S.; Vendldinen, T.; Karhunen, L.; Lakka, T.A.; Eloranta, A.M. Eating behaviour is
associated with eating frequency and food consumption in 6-8 year-old children: The Physical Activity and Nutrition in Children
(PANIC) study. Appetite 2017, 114, 28-37. [CrossRef] [PubMed]

Vilela, S.; Hetherington, M.M.; Oliveira, A.; Lopes, C. Tracking diet variety in childhood and its association with eating behaviours
related to appetite: The generation XXI birth cohort. Appetite 2018, 123, 241-248. [CrossRef]

Syrad, H.; Johnson, L.; Wardle, ].; Llewellyn, C.H. Appetitive traits and food intake patterns in early life. Am. J. Clin. Nutr. 2016,
103, 231-235. [CrossRef]

Carnell, S.; Haworth, C.M.A.; Plomin, R.; Wardle, ]. Genetic influence on appetite in children. Int. J. Obes. 2008, 32, 1468-1473.
[CrossRef]

Llewellyn, C.H.; van Jaarsveld, C.H.M.; Plomin, R.; Fisher, A.; Wardle, J. Inherited behavioral susceptibility to adiposity in
infancy: A multivariate genetic analysis of appetite and weight in the Gemini birth cohort. Am. J. Clin. Nutr. 2012, 95, 633-639.
[CrossRef]

Schrempft, S.; van Jaarsveld, C.H.M.; Fisher, A.; Herle, M.; Smith, A.D.; Fildes, A.; Llewellyn, C.H. Variation in the Heritability of
Child Body Mass Index by Obesogenic Home Environment. JAMA Pediatr. 2018, 172, 1153-1160. [CrossRef]

Bouchard, C. Gene-Environment Interactions in the Etiology of Obesity: Defining the Fundamentals. Obesity 2008, 16, S5-S10.
[CrossRef]

Russell, C.G.; Russell, A. Biological and Psychosocial Processes in the Development of Children’s Appetitive Traits: Insights from
Developmental Theory and Research. Nutrients 2018, 10, 692. [CrossRef]

Scaglioni, S.; Salvioni, M.; Galimberti, C. Influence of parental attitudes in the development of children eating behaviour. Br. J.
Nutr. 2008, 99, S22-S25. [CrossRef] [PubMed]

Larsen, ].K.; Hermans, R.C].; Sleddens, E.F.C.; Engels, R C.M.E.; Fisher, ].O.; Kremers, S.P. How parental dietary behavior and
food parenting practices affect children’s dietary behavior. Interacting sources of influence? Appetite 2015, 89, 246-257. [CrossRef]
[PubMed]

Anzman, S.L.; Rollins, B.Y.; Birch, L.L. Parental influence on children’s early eating environments and obesity risk: Implications
for prevention. Int. J. Obes. 2010, 34, 1116-1124. [CrossRef]

Jansen, E.; Williams, K.E.; Mallan, K.M.; Nicholson, ].M.; Daniels, L.A. Bidirectional associations between mothers’ feeding
practices and child eating behaviours. Int. J. Behav. Nutr. Phys. Act. 2018, 15, 3. [CrossRef]

Steinsbekk, S.; Belsky, J.; Wichstrem, L. Parental Feeding and Child Eating: An Investigation of Reciprocal Effects. Child Dev. 2016,
87,1538-1549. [CrossRef]

Rodgers, R.E,; Paxton, S.J.; Massey, R.; Campbell, K.; Wertheim, E.H.; Skouteris, H.; Gibbons, K. Maternal feeding practices predict
weight gain and obesogenic eating behaviors in young children: A prospective study. Int. J. Behav. Nutr. Phys. Act. 2013, 10, 24.
[CrossRef]

De Cosmi, V.; Scaglioni, S.; Agostoni, C. Early Taste Experiences and Later Food Choices. Nutrients 2017, 9, 107. [CrossRef]
Fildes, A.; van Jaarsveld, C.H.M.M.; Llewellyn, C.; Wardle, ].; Fisher, A. Parental control over feeding in infancy. Influence of
infant weight, appetite and feeding method. Appetite 2015, 91, 101-106. [CrossRef] [PubMed]

Harris, H.A; Fildes, A.; Mallan, K.M.; Llewellyn, C.H. Maternal feeding practices and fussy eating in toddlerhood: A discordant
twin analysis. Int. |. Behav. Nutr. Phys. Act. 2016, 13, 81. [CrossRef] [PubMed]

Costa, A.; Hetherington, M.M.; Oliveira, A. Maternal perception, concern and dissatisfaction with child weight and their
association with feeding practices in the Generation XXI birth cohort. Br. J. Nutr. 2021, 127, 1106-1116. [CrossRef]

Jansen, PW.; de Barse, L.M.; Jaddoe, V.W.; Verhulst, EC.; Franco, O.H.; Tiemeier, H. Bi-directional associations between child
fussy eating and parents’ pressure to eat: Who influences whom? Physiol. Behav. 2017, 176, 101-106. [CrossRef]

Berge, ].M.; Miller, J.; Veblen-Mortenson, S.; Kunin-Batson, A.; Sherwood, N.E.; French, S.A. A Bidirectional Analysis of Feeding
Practices and Eating Behaviors in Parent/Child Dyads from Low-Income and Minority Households. J. Pediatr. 2020, 221, 93-98.e20.
[CrossRef] [PubMed]

Costa, A.; Severo, M.; Oliveira, A. Food parenting practices and eating behaviors in childhood: A cross-lagged approach within
the Generation XXI cohort. Am. J. Clin. Nutr. 2021, 114, 101-108. [CrossRef] [PubMed]

Carnell, S.; Wardle, J. Measuring behavioural susceptibility to obesity: Validation of the child eating behaviour questionnaire.
Appetite 2007, 48, 104-113. [CrossRef] [PubMed]

Llewellyn, C.; Wardle, J. Behavioral susceptibility to obesity: Gene-environment interplay in the development of weight. Physiol.
Behav. 2015, 152, 494-501. [CrossRef]

Wardle, J.; Guthrie, C.A.; Sanderson, S.; Rapoport, L. Development of the Children’s Eating Behaviour Questionnaire. . Child
Psychol. Psychiatry 2001, 42, 963-970. [CrossRef] [PubMed]

Fisher, J.O.; Birch, L.L. Eating in the absence of hunger and overweight in girls from 5 to 7 y of age. Am. |. Clin. Nutr. 2002, 76,
226-231. [CrossRef]

Birch, L.L.; Fisher, J.O.; Davison, K.K. Learning to overeat: Maternal use of restrictive feeding practices promotes girls’ eating in
the absence of hunger. Am. |. Clin. Nutr. 2003, 78, 215-220. [CrossRef]

Llewellyn, C.H.; van Jaarsveld, CH.M.M.; Boniface, D.; Carnell, S.; Wardle, J. Eating rate is a heritable phenotype related to
weight in children. Am. J. Clin. Nutr. 2008, 88, 1560-1566. [CrossRef]


http://doi.org/10.1016/j.appet.2017.03.011
http://www.ncbi.nlm.nih.gov/pubmed/28315420
http://doi.org/10.1016/j.appet.2017.12.030
http://doi.org/10.3945/ajcn.115.117382
http://doi.org/10.1038/ijo.2008.127
http://doi.org/10.3945/ajcn.111.023671
http://doi.org/10.1001/jamapediatrics.2018.1508
http://doi.org/10.1038/oby.2008.528
http://doi.org/10.3390/nu10060692
http://doi.org/10.1017/S0007114508892471
http://www.ncbi.nlm.nih.gov/pubmed/18257948
http://doi.org/10.1016/j.appet.2015.02.012
http://www.ncbi.nlm.nih.gov/pubmed/25681294
http://doi.org/10.1038/ijo.2010.43
http://doi.org/10.1186/s12966-018-0644-x
http://doi.org/10.1111/cdev.12546
http://doi.org/10.1186/1479-5868-10-24
http://doi.org/10.3390/nu9020107
http://doi.org/10.1016/j.appet.2015.04.004
http://www.ncbi.nlm.nih.gov/pubmed/25862983
http://doi.org/10.1186/s12966-016-0408-4
http://www.ncbi.nlm.nih.gov/pubmed/27412445
http://doi.org/10.1017/S0007114521001653
http://doi.org/10.1016/j.physbeh.2017.02.015
http://doi.org/10.1016/j.jpeds.2020.02.001
http://www.ncbi.nlm.nih.gov/pubmed/32247517
http://doi.org/10.1093/ajcn/nqab024
http://www.ncbi.nlm.nih.gov/pubmed/33742190
http://doi.org/10.1016/j.appet.2006.07.075
http://www.ncbi.nlm.nih.gov/pubmed/16962207
http://doi.org/10.1016/j.physbeh.2015.07.006
http://doi.org/10.1111/1469-7610.00792
http://www.ncbi.nlm.nih.gov/pubmed/11693591
http://doi.org/10.1093/ajcn/76.1.226
http://doi.org/10.1093/ajcn/78.2.215
http://doi.org/10.3945/ajcn.2008.26175

Healthcare 2023, 11, 400 13 of 15

30.

31.
32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Faith, M.S.; Carnell, S.; Kral, T.V. Genetics of Food Intake Self-Regulation in Childhood: Literature Review and Research
Opportunities. Hum. Hered. 2013, 75, 80-89. [CrossRef]

Johnson, S.L.; Birch, L.L. Parents” and Children’s Adiposity and Eating Style. Pediatrics 1994, 94, 653-661. [CrossRef] [PubMed]
Rolls, B.J. The relationship between dietary energy density and energy intake. Physiol. Behav. 2009, 97, 609-615. [CrossRef]
[PubMed]

Llewellyn, C.H.; Fildes, A. Behavioural Susceptibility Theory: Professor Jane Wardle and the Role of Appetite in Genetic Risk of
Obesity. Curr. Obes. Rep. 2017, 6, 38—45. [CrossRef] [PubMed]

Spill, M.; Callahan, E.; Johns, K.; Shapiro, M.; Spahn, J.; Wong, Y.P.; Terry, N.; Benjamin-Neelon, S.E.; Birch, L.; Black, M.; et al.
Influence of Maternal Diet on Flavor Transfer to Amniotic Fluid and Breast Milk and Children’s Responses: A Systematic Review.
Am. ]. Clin. Nutr. 2019, 109, 10035-1026S. [CrossRef]

Savage, ].S.; Fisher, ].O.; Birch, L.L. Parental Influence on Eating Behavior: Conception to Adolescence. . Law Med. Ethic 2007, 35,
22-34. [CrossRef]

Galloway, A.T.; Lee, Y.; Birch, L.L. Predictors and consequences of food neophobia and pickiness in young girls. . Am. Diet. Assoc.
2003, 103, 692—698. [CrossRef]

Mennella, J.A.; Forestell, C.A.; Morgan, L.K.; Beauchamp, G K. Early Milk Feeding Influences Taste Acceptance and Liking during
Infancy. Proc. Am. ]. Clin. Nutr. 2009, 90, 780S. [CrossRef]

Mennella, J.A.; Castor, S.M. Sensitive period in flavor learning: Effects of duration of exposure to formula flavors on food likes
during infancy. Clin. Nutr. 2012, 31, 1022-1025. [CrossRef]

Di Santis, K.I.; Hodges, E.A.; Johnson, S.L.; Fisher, ].O. The role of responsive feeding in overweight during infancy and
toddlerhood: A systematic review. Int. J. Obes. 2011, 35, 480-492. [CrossRef]

Di Santis, K.I.; Collins, B.N.; O Fisher, J.; Davey, A. Do infants fed directly from the breast have improved appetite regulation
and slower growth during early childhood compared with infants fed from a bottle? Int. J. Behav. Nutr. Phys. Act. 2011, 8, 89.
[CrossRef]

Li, R;; Fein, S.B.; Grummer-Strawn, L.M. Do Infants Fed from Bottles Lack Self-regulation of Milk Intake Compared With Directly
Breastfed Infants? Pediatrics 2010, 125, €1386—e1393. [CrossRef] [PubMed]

Reyes, M.; Hoyos, V.; Martinez, S.M.; Lozoff, B.; Castillo, M.; Burrows, R.; Blanco, E.; Gahagan, S. Satiety responsiveness and
eating behavior among Chilean adolescents and the role of breastfeeding. Int. ]. Obes. 2013, 38, 552-557. [CrossRef] [PubMed]
Pang, WW.; McCrickerd, K.; Quah, PL.; Fogel, A.; Aris, LM.; Yuan, W.L.; Fok, D.; Chua, M.C.; Lim, S.B.; Shek, L.P; et al. Is
breastfeeding associated with later child eating behaviours? Appetite 2020, 150, 104653. [CrossRef] [PubMed]

Rogers, S.L.; Blissett, J. Breastfeeding duration and its relation to weight gain, eating behaviours and positive maternal feeding
practices in infancy. Appetite 2017, 108, 399-406. [CrossRef] [PubMed]

Nicklaus, S. The Role of Dietary Experience in the Development of Eating Behavior during the First Years of Life. Ann. Nutr.
Metab. 2017, 70, 241-245. [CrossRef] [PubMed]

Wardle, J.; Cooke, L. Genetic and environmental determinants of children’s food preferences. Br. J. Nutr. 2008, 99, S15-S21.
[CrossRef] [PubMed]

Blissett, J.; Fogel, A. Intrinsic and extrinsic influences on children’s acceptance of new foods. Physiol. Behav. 2013, 121, 89-95.
[CrossRef]

Hetherington, M.M.; Schwartz, C.; Madrelle, J.; Croden, E; Nekitsing, C.; Vereijken, C.M.].L.; Weenen, H. A step-by-step
introduction to vegetables at the beginning of complementary feeding. The effects of early and repeated exposure. Appetite 2015,
84,280-290. [CrossRef]

Ventura, A.K.; Birch, L.L. Does parenting affect children’s eating and weight status? Int. |. Behav. Nutr. Phys. Act. 2008, 5, 15.
[CrossRef]

Moreira, I.; Severo, M.; Oliveira, A.; Durao, C.; Moreira, P; Barros, H.; Lopes, C. Social and health behavioural determinants of
maternal child-feeding patterns in preschool-aged children. Matern. Child Nutr. 2014, 12, 314-325. [CrossRef]

Mitchell, S.; Brennan, L.; Hayes, L.; Miles, C.L. Maternal psychosocial predictors of controlling parental feeding styles and
practices. Appetite 2009, 53, 384-389. [CrossRef] [PubMed]

Haycraft, E.; Blissett, J. Predictors of Paternal and Maternal Controlling Feeding Practices with 2- to 5-year-old Children. J. Nutr.
Educ. Behav. 2012, 44, 390-397. [CrossRef] [PubMed]

McPhie, S.; Skouteris, H.; Daniels, L.; Jansen, E. Maternal correlates of maternal child feeding practices: A systematic review.
Matern. Child Nutr. 2012, 10, 18-43. [CrossRef] [PubMed]

Musher-Eizenman, D.R.; de Lauzon-Guillain, B.; Holub, S.C.; Leporc, E.; Charles, M.A. Child and parent characteristics related to
parental feeding practices. A cross-cultural examination in the US and France. Appetite 2009, 52, 89-95. [CrossRef]

Bergmeier, H.; Skouteris, H.; Horwood, S.; Hooley, M.; Richardson, B. Associations between child temperament, maternal feeding
practices and child body mass index during the preschool years: A systematic review of the literature. Obes. Rev. 2013, 15, 9-18.
[CrossRef]

Jansen, PW.; Tharner, A.; van der Ende, J.; Wake, M.,; Raat, H.; Hofman, A.; Verhulst, F.C.; van Ijzendoorn, M.H.; Jaddoe, VW.V,;
Tiemeier, H. Feeding practices and child weight: Is the association bidirectional in preschool children? Am. J. Clin. Nutr. 2014,
100, 1329-1336. [CrossRef]


http://doi.org/10.1159/000353879
http://doi.org/10.1542/peds.94.5.653
http://www.ncbi.nlm.nih.gov/pubmed/7936891
http://doi.org/10.1016/j.physbeh.2009.03.011
http://www.ncbi.nlm.nih.gov/pubmed/19303887
http://doi.org/10.1007/s13679-017-0247-x
http://www.ncbi.nlm.nih.gov/pubmed/28236287
http://doi.org/10.52570/nesr.pb242018.sr0403
http://doi.org/10.1111/j.1748-720X.2007.00111.x
http://doi.org/10.1053/jada.2003.50134
http://doi.org/10.3945/ajcn.2009.27462O
http://doi.org/10.1016/j.clnu.2012.05.005
http://doi.org/10.1038/ijo.2011.3
http://doi.org/10.1186/1479-5868-8-89
http://doi.org/10.1542/peds.2009-2549
http://www.ncbi.nlm.nih.gov/pubmed/20457676
http://doi.org/10.1038/ijo.2013.191
http://www.ncbi.nlm.nih.gov/pubmed/24145926
http://doi.org/10.1016/j.appet.2020.104653
http://www.ncbi.nlm.nih.gov/pubmed/32151607
http://doi.org/10.1016/j.appet.2016.10.020
http://www.ncbi.nlm.nih.gov/pubmed/27756634
http://doi.org/10.1159/000465532
http://www.ncbi.nlm.nih.gov/pubmed/28301856
http://doi.org/10.1017/S000711450889246X
http://www.ncbi.nlm.nih.gov/pubmed/18257946
http://doi.org/10.1016/j.physbeh.2013.02.013
http://doi.org/10.1016/j.appet.2014.10.014
http://doi.org/10.1186/1479-5868-5-15
http://doi.org/10.1111/mcn.12132
http://doi.org/10.1016/j.appet.2009.08.001
http://www.ncbi.nlm.nih.gov/pubmed/19666066
http://doi.org/10.1016/j.jneb.2010.03.001
http://www.ncbi.nlm.nih.gov/pubmed/21371945
http://doi.org/10.1111/j.1740-8709.2012.00452.x
http://www.ncbi.nlm.nih.gov/pubmed/22973806
http://doi.org/10.1016/j.appet.2008.08.007
http://doi.org/10.1111/obr.12066
http://doi.org/10.3945/ajcn.114.088922

Healthcare 2023, 11, 400 14 of 15

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

Afonso, L.; Lopes, C.; Severo, M.; Santos, S.; Real, H.; Durao, C.; Moreira, P.; Oliveira, A. Bidirectional association between
parental child-feeding practices and body mass index at 4 and 7 y of age. Am. J. Clin. Nutr. 2016, 103, 861-867. [CrossRef]
Farrow, C.V.; Galloway, A.T.; Fraser, K. Sibling eating behaviours and differential child feeding practices reported by parents.
Appetite 2009, 52, 307-312. [CrossRef]

Ek, A.; Sorjonen, K.; Eli, K.; Lindberg, L.; Nyman, J.; Marcus, C.; Nowicka, P. Associations between Parental Concerns about
Preschoolers” Weight and Eating and Parental Feeding Practices: Results from Analyses of the Child Eating Behavior Question-
naire, the Child Feeding Questionnaire, and the Lifestyle Behavior Checklist. PLoS ONE 2016, 11, e0147257. [CrossRef]

Webber, L.; Cooke, L.; Hill, C.; Wardle, J. Associations between Children’s Appetitive Traits and Maternal Feeding Practices. J.
Am. Diet. Assoc. 2010, 110, 1718-1722. [CrossRef]

Crouch, P; O'Dea, J.A.; Battisti, R. Child feeding practices and perceptions of childhood overweight and childhood obesity risk
among mothers of preschool children. Nutr. Diet. 2007, 64, 151-158. [CrossRef]

Harrison, M.; Brodribb, W.; Davies, P.5.W.; Hepworth, J. Impact of Maternal Infant Weight Perception on Infant Feeding and
Dietary Intake. Matern. Child Health |. 2018, 22, 1135-1145. [CrossRef]

Gross, R.S.; Mendelsohn, A.L.; Fierman, A.H.; Messito, M.]. Maternal Controlling Feeding Styles During Early Infancy. Clin.
Pediatr. 2011, 50, 1125-1133. [CrossRef] [PubMed]

May, A.L.; Donohue, M.; Scanlon, K.S.; Sherry, B.; Dalenius, K.; Faulkner, P.; Birch, L.L. Child-Feeding Strategies Are Associated
with Maternal Concern about Children Becoming Overweight, but not Children’s Weight Status. J. Am. Diet. Assoc. 2007, 107,
1167-1174. [CrossRef] [PubMed]

Webber, L.; Hill, C.; Cooke, L.; Carnell, S.; Wardle, J. Associations between child weight and maternal feeding styles are mediated
by maternal perceptions and concerns. Eur. J. Clin. Nutr. 2010, 64, 259-265. [CrossRef]

Haines, ].; Downing, K.L.; Tang, L.; Campbell, K.J.; Hesketh, K.D. Associations between maternal concern about child’s weight
and related behaviours and maternal weight-related parenting practices: A cross-sectional study. Int. J. Behav. Nutr. Phys. Act.
2018, 15, 104. [CrossRef]

de Lauzon-Guillain, B.; Musher-Eizenman, D.; Leporc, E.; Holub, S.; Charles, M.A. Parental Feeding Practices in the United States
and in France: Relationships with Child’s Characteristics and Parent’s Eating Behavior. J. Am. Diet. Assoc. 2009, 109, 1064-1069.
[CrossRef]

Vaughn, A.E,; Tabak, R.G.; Bryant, M.].; Ward, D.S. Measuring parent food practices: A systematic review of existing measures
and examination of instruments. Int. . Behav. Nutr. Phys. Act. 2013, 10, 61. [CrossRef]

Birch, L.L.; Johnson, S.L.; Fisher, ].O.; Grimm-Thomas, K.; Markey, C.N.; Sawyer, R.; Johnson, S.L. Confirmatory factor analysis of
the Child Feeding Questionnaire: A measure of parental attitudes, beliefs and practices about child feeding and obesity proneness.
Appetite 2001, 36, 201-210. [CrossRef]

de Lauzon-Guillain, B.; Oliveira, A.; Charles, M.A.; Grammatikaki, E.; Jones, L.; Rigal, N.; Lopes, C.; Manios, Y.; Moreira, P.;
Emmett, P; et al. A Review of Methods to Assess Parental Feeding Practices and Preschool Children’s Eating Behavior: The Need
for Further Development of Tools. J. Acad. Nutr. Diet. 2012, 112, 1578-1602.e8. [CrossRef]

Wardle, J.; Sanderson, S.; Guthrie, C.A.; Rapoport, L.; Plomin, R. Parental Feeding Style and the Inter-generational Transmission
of Obesity Risk. Obes. Res. 2002, 10, 453-462. [CrossRef] [PubMed]

Vereecken, C.A.; Keukelier, E.; Maes, L. Influence of mother’s educational level on food parenting practices and food habits of
young children. Appetite 2004, 43, 93-103. [CrossRef] [PubMed]

Musher-Eizenman, D.; Holub, S. Comprehensive Feeding Practices Questionnaire: Validation of a New Measure of Parental
Feeding Practices. J. Pediatr. Psychol. 2007, 32, 960-972. [CrossRef] [PubMed]

Jansen, E.; Mallan, K.M.; Nicholson, ].M.; Daniels, L.A. The feeding practices and structure questionnaire: Construction and initial
validation in a sample of Australian first-time mothers and their 2-year olds. Int. J. Behav. Nutr. Phys. Act. 2014, 11, 72. [CrossRef]
Ogden, J.; Reynolds, R.; Smith, A. Expanding the concept of parental control: A role for overt and covert control in children’s
snacking behaviour? Appetite 2006, 47, 100-106. [CrossRef]

Vaughn, A.E.; Ward, D.S.; Fisher, ].O.; Faith, M.S.; Hughes, S.0.; Kremers, S.P.; Musher-Eizenman, D.R.; O’Connor, T.M.; Patrick,
H.; Power, T.G. Fundamental constructs in food parenting practices: A content map to guide future research. Nutr. Rev. 2015, 74,
98-117. [CrossRef]

Jansen, PW.; Roza, S.J.; Jaddoe, V.W.; Mackenbach, J.D.; Raat, H.; Hofman, A.; Verhulst, F.C.; Tiemeier, H. Children’s eating
behavior, feeding practices of parents and weight problems in early childhood: Results from the population-based Generation R
Study. Int. . Behav. Nutr. Phys. Act. 2012, 9, 130. [CrossRef]

Carnell, S.; Benson, L.; Driggin, E.; Kolbe, L. Parent feeding behavior and child appetite: Associations depend on feeding style.
Int. |. Eat. Disord. 2014, 47, 705-709. [CrossRef]

Gonzalez, O.D.-].; Tugault-Lafleur, C.N.; O’Connor, T.M.; Hughes, S.0O.; Masse, L.C. Are fathers” and mothers’ food parenting
practices differentially associated with children’s eating behaviors? Appetite 2021, 166, 105434. [CrossRef]

Gregory, ].E.; Paxton, S.J.; Brozovic, A.M. Maternal feeding practices, child eating behaviour and body mass index in preschool-
aged children: A prospective analysis. Int. J. Behav. Nutr. Phys. Act. 2010, 7, 55. [CrossRef]

Monnery-Patris, S.; Rigal, N.; Peteuil, A.; Chabanet, C.; Issanchou, S. Development of a new questionnaire to assess the links
between children’s self-regulation of eating and related parental feeding practices. Appetite 2019, 138, 174-183. [CrossRef]
[PubMed]


http://doi.org/10.3945/ajcn.115.120824
http://doi.org/10.1016/j.appet.2008.10.009
http://doi.org/10.1371/journal.pone.0147257
http://doi.org/10.1016/j.jada.2010.08.007
http://doi.org/10.1111/j.1747-0080.2007.00180.x
http://doi.org/10.1007/s10995-018-2498-x
http://doi.org/10.1177/0009922811414287
http://www.ncbi.nlm.nih.gov/pubmed/21757773
http://doi.org/10.1016/j.jada.2007.04.009
http://www.ncbi.nlm.nih.gov/pubmed/17604746
http://doi.org/10.1038/ejcn.2009.146
http://doi.org/10.1186/s12966-018-0738-5
http://doi.org/10.1016/j.jada.2009.03.008
http://doi.org/10.1186/1479-5868-10-61
http://doi.org/10.1006/appe.2001.0398
http://doi.org/10.1016/j.jand.2012.06.356
http://doi.org/10.1038/oby.2002.63
http://www.ncbi.nlm.nih.gov/pubmed/12055321
http://doi.org/10.1016/j.appet.2004.04.002
http://www.ncbi.nlm.nih.gov/pubmed/15262022
http://doi.org/10.1093/jpepsy/jsm037
http://www.ncbi.nlm.nih.gov/pubmed/17535817
http://doi.org/10.1186/1479-5868-11-72
http://doi.org/10.1016/j.appet.2006.03.330
http://doi.org/10.1093/nutrit/nuv061
http://doi.org/10.1186/1479-5868-9-130
http://doi.org/10.1002/eat.22324
http://doi.org/10.1016/j.appet.2021.105434
http://doi.org/10.1186/1479-5868-7-55
http://doi.org/10.1016/j.appet.2019.03.029
http://www.ncbi.nlm.nih.gov/pubmed/30926418

Healthcare 2023, 11, 400 15 of 15

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

Frankel, L.A.; Powell, E.; Jansen, E. The Relationship between Structure-Related Food Parenting Practices and Children’s
Heightened Levels of Self-Regulation in Eating. Child. Obes. 2018, 14, 81-88. [CrossRef] [PubMed]

Powell, F.; Farrow, C.; Meyer, C.; Haycraft, E. The importance of mealtime structure for reducing child food fussiness. Matern.
Child Nutr. 2016, 13, €12296. [CrossRef] [PubMed]

Finnane, ].M,; Jansen, E.; Mallan, K.M.; Daniels, L.A. Mealtime Structure and Responsive Feeding Practices Are Associated with
Less Food Fussiness and More Food Enjoyment in Children. |. Nutr. Educ. Behav. 2017, 49, 11-18.el. [CrossRef]

Warkentin, S.; Mais, L.A.; Ranganath, K.; Jansen, E.; Carnell, S. Controlling and less controlling feeding practices are differentially
associated with child food intake and appetitive behaviors assessed in a school environment. Pediatr. Obes. 2020, 15, e12714.
[CrossRef] [PubMed]

McGowan, L.; Croker, H.; Wardle, J.; Cooke, L.J. Environmental and individual determinants of core and non-core food and drink
intake in preschool-aged children in the United Kingdom. Eur. J. Clin. Nutr. 2012, 66, 322-328. [CrossRef] [PubMed]

Lo, K,; Cheung, C.; Lee, A.; Tam, W.W.S; Keung, V. Associations between Parental Feeding Styles and Childhood Eating Habits:
A Survey of Hong Kong Pre-School Children. PLoS ONE 2015, 10, €0124753. [CrossRef]

Shim, J.E.; Kim, J.; Lee, Y.; Harrison, K.; Bost, K.; McBride, B.; Donovan, S.; Grigsby-Toussaint, D.; Liechty, J.; Wiley, A.; et al.
Fruit and Vegetable Intakes of Preschool Children Are Associated With Feeding Practices Facilitating Internalization of Extrinsic
Motivation. . Nutr. Educ. Behav. 2016, 48, 311-317.el. [CrossRef]

Holley, C.E.; Haycraft, E.; Farrow, C. Unpacking the relationships between positive feeding practices and children’s eating
behaviours: The moderating role of child temperament. Appetite 2019, 147, 104548. [CrossRef]

Powell, F.C.; Farrow, C.V.; Meyer, C. Food avoidance in children. The influence of maternal feeding practices and behaviours.
Appetite 2011, 57, 683-692. [CrossRef]

Russell, C.G.; Worsley, A.; Campbell, K.J. Strategies used by parents to influence their children’s food preferences. Appetite 2015,
90, 123-130. [CrossRef] [PubMed]

Ruggiero, C.F; Hohman, E.E.; Birch, L.L.; Paul, LM.; Savage, ].S. INSIGHT responsive parenting intervention effects on child
appetite and maternal feeding practices through age 3 years. Appetite 2021, 159, 105060. [CrossRef] [PubMed]

Savage, ].S.; Hohman, E.E.; Marini, M.E.; Shelly, A.; Paul, LM.; Birch, L.L. INSIGHT responsive parenting intervention and infant
feeding practices: Randomized clinical trial. Int. . Behav. Nutr. Phys. Act. 2018, 15, 64. [CrossRef]

Daniels, L.A.; Mallan, K.; Battistutta, D.; Nicholson, J.M.; Perry, R.; Magarey, A. Evaluation of an intervention to promote
protective infant feeding practices to prevent childhood obesity: Outcomes of the NOURISH RCT at 14 months of age and 6
months post the first of two intervention modules. Int. J. Obes. 2012, 36, 1292-1298. [CrossRef]

Magarey, A.; Mauch, C.; Mallan, K; Perry, R.; Elovaris, R.; Meedeniya, J.; Byrne, R.; Daniels, L. Child dietary and eating behavior
outcomes up to 3.5 years after an early feeding intervention: The NOURISH RCT. Obesity 2016, 24, 1537-1545. [CrossRef]
[PubMed]

Kearney, M.W. Cross-Lagged Panel Analysis. In The SAGE Encyclopedia of Communication Research Method; SAGE: Thousand Oaks,
CA, USA, 2016; pp. 1-6. ISBN 9781118521373.

Galindo, L.; Power, T.G.; Beck, A.D.; Fisher, ].O.; O’Connor, T.M.; Hughes, S.0. Predicting preschool children’s eating in the
absence of hunger from maternal pressure to eat: A longitudinal study of low-income, Latina mothers. Appetite 2018, 120, 281-286.
[CrossRef] [PubMed]

Burnett, A.J.; Jansen, E.; Appleton, J.; Rossiter, C.; Fowler, C.; Denney-Wilson, E.; Russell, C.G. Bidirectional Associations between
Parental Feeding Practices, Infant Appetitive Traits and Infant BMIz: A Longitudinal Cohort Study. Int. J. Behav. Nutr. Phys. Act.
2022, 19, 153. [CrossRef] [PubMed]

Jansen, PW,; Derks, LP.M.; Mou, Y.; Van Rijen, EH.M.; Gaillard, R.; Micali, N.; Voortman, T.; Hillegers, M.H.]. Associations of
parents’ use of food as reward with children’s eating behaviour and BMI in a population-based cohort. Pediatr. Obes. 2020, 15,
e12662. [CrossRef]

Russell, C.G.; Russell, A. A biopsychosocial approach to processes and pathways in the development of overweight and obesity
in childhood: Insights from developmental theory and research. Obes. Rev. 2019, 20, 725-749. [CrossRef]

Blissett, ].; Farrow, C.; Haycraft, E. Relationships between observations and parental reports of 3-5 year old children’s emotional
eating using the Children’s Eating Behaviour Questionnaire. Appetite 2019, 141, 104323. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.1089/chi.2017.0164
http://www.ncbi.nlm.nih.gov/pubmed/29193981
http://doi.org/10.1111/mcn.12296
http://www.ncbi.nlm.nih.gov/pubmed/27062194
http://doi.org/10.1016/j.jneb.2016.08.007
http://doi.org/10.1111/ijpo.12714
http://www.ncbi.nlm.nih.gov/pubmed/32893452
http://doi.org/10.1038/ejcn.2011.224
http://www.ncbi.nlm.nih.gov/pubmed/22252108
http://doi.org/10.1371/journal.pone.0124753
http://doi.org/10.1016/j.jneb.2016.01.003
http://doi.org/10.1016/j.appet.2019.104548
http://doi.org/10.1016/j.appet.2011.08.011
http://doi.org/10.1016/j.appet.2015.02.038
http://www.ncbi.nlm.nih.gov/pubmed/25747856
http://doi.org/10.1016/j.appet.2020.105060
http://www.ncbi.nlm.nih.gov/pubmed/33276013
http://doi.org/10.1186/s12966-018-0700-6
http://doi.org/10.1038/ijo.2012.96
http://doi.org/10.1002/oby.21498
http://www.ncbi.nlm.nih.gov/pubmed/27193736
http://doi.org/10.1016/j.appet.2017.09.007
http://www.ncbi.nlm.nih.gov/pubmed/28899652
http://doi.org/10.1186/s12966-022-01392-z
http://www.ncbi.nlm.nih.gov/pubmed/36517797
http://doi.org/10.1111/ijpo.12662
http://doi.org/10.1111/obr.12838
http://doi.org/10.1016/j.appet.2019.104323

	Introduction 
	Methodology 
	What Are Children’s Eating Behaviours? 
	Parental Influences on Children’s Eating Behaviours 
	Early Feeding Environment 
	Parental Feeding Practices 
	How Are These Parental Feeding Practices Assessed and Classified? 
	Association with Children’s Eating Behaviours 
	Coercive Control Practices 
	Structure 
	Autonomy-Supportive Practices 

	Reciprocal Influences between Parental Feeding Practices and Eating Behaviours 
	A Model for the Development of Children’s Eating Behaviours: The Role of Parental Feeding Practices 

	Conclusions and Future Directions 
	References

