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ABSTRACT

The role of fathers in child rearing has changed in recent years due to an increase in maternal employment. Despite this, the majority of research has focused on
maternal influences and behaviours in relation to child feeding. Therefore, the aims of the narrative review were: 1) to examine the role and responsibility of fathers
in child feeding and the factors associated with paternal responsibility in child feeding; 2) to establish how paternal modelling, paternal diets, and paternal feeding
practices relate to children's eating behaviours and dietary intake; and 3) to explore the role of maternal perceptions on paternal feeding roles, as well as how
maternal and paternal behaviours relate to children's dietary intake. Firstly, given the limited research, no conclusions can be drawn in relation to the factors
associated with fathers' roles. An association with child's gender and age as potential drivers of paternal mealtime behaviours was observed, however more long-
itudinal research is necessary. In addition, research suggests that the majority of fathers have some responsibility in feeding their child, however, mothers are the
primary caregiver and somewhat dictate the level of responsibilities fathers have. Interactions during mealtimes between fathers and their child can both positively
and negatively influence children's long-term eating behaviours. Inconsistencies in the literature still prevail in terms of whether the child's diet resembles his fathers
or mothers more, however, overall family resemblance is evident. Differences exist between maternal & paternal feeding practices with more coercive feeding
practices reported by fathers, suggesting they are a more authoritarian figure during mealtimes than mothers. Overall, it is clear that interventions need to adopt a

whole-family approach when tackling children's lifestyle behaviours in order to address the differential influence of both parents.

1. Introduction

Families are complex interactive systems, containing numerous in-
dividuals across a series of contexts, which collectively influence chil-
dren's developmental outcomes (May, Chai, & Burrows, 2017). The
definition of a family has evolved over the years due to changes in
household composition and living arrangements. In the late 1940s,
George Murdock defined the family as “... adults of both sexes at least
two of whom maintain a socially approved sexual relationship and one
or more children owned or adopted of the sexually cohabiting adults”
(Murdock, 1949). Whereas the most recent definition is more general-
ised: “A family ‘nuclei’ is constituted when two persons (of either sex)
choose to live together as a married couple, in a registered partnership,
or a consensual union, whether or not they have children; single parents
with children also constitute a family unit, while people living alone do
not, nor do groups of unrelated people who choose to share a house
together” (eurostat, 2017). However, while definitions of the family
outline the composition of the family unit, they do not explicitly state
what the role is of each family member. Particularly those of the adult
members, which should be understood to establish how the family, as a
collective unit, influences children's development.

The fathers' role within the family has evolved dramatically over the
last century. Fathers are increasingly spending more time with their
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children due to high maternal employment (Bianchi, 2000). The in-
crease in maternal employment has resulted in a rise in fathers' par-
enting responsibility, which may positively influence children and fa-
milies (Pleck & Masciadrelli, 2004). With fathers having more
caretaking responsibility, fathers' engagement in child-rearing and
patterns of co-parenting have grown (Feinberg, 2003). Such that the
once ‘traditional’ roles of mothers and fathers have evolved to both
parents having joint or overlapping responsibilities within the family.

Studies suggest that the quality of the co-parenting relationship has
an independent influence on maternal/paternal influences on the child's
development (May et al., 2017; Morgan et al., 2017). However, this
shift in roles and responsibilities has not yet fully transitioned into re-
search or behaviour-change interventions. Morgan et al. (2017) con-
ducted a systematic review of randomised control trials (RCTs) asses-
sing behavioural interventions to treat or prevent obesity (Morgan
et al., 2017). Findings revealed that in RCTs who required only one
parent to participate, fathers only represented 6% of parents (Morgan
et al., 2017). Following on from this, in RCTs where both parents could
participate, 92% did not report findings from fathers (Morgan et al.,
2017). A similar review was conducted by Davison et al. (2018), with
findings from this systematic review highlighting the lack of father
participation in interventions, especially in younger children, and
suggest that theories focusing on the family as an entire unit may help
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Fig. 1. Conceptual framework on the influence of fathers on child's dietary intake.

support father participation (Davison et al., 2018).

The family systems theory perspective implies that a child's devel-
opment of eating behaviours can be influenced by both the child's in-
dividual interactions with other family members and the relationship
between other family members (Minuchin, 1985; Pulley et al., 2014).
Evidence to date suggests that there are minimal differences between
mothers and fathers ability to rear their children, or tend to their
physical needs, except for breastfeeding (Spinney, 2011). While re-
search on fathers' involvement and influence in a child-feeding domain
has been investigated, it has not been investigated to the extent that it
has been in mothers. Therefore, the aims of this narrative review were:
1) to examine the role and responsibility of fathers in child feeding and
the factors associated with paternal responsibility in child feeding; 2) to
establish how paternal modelling, paternal diets, and paternal feeding
practices relate to children's eating behaviours and dietary intake; and
3) to explore the role of maternal perceptions on paternal feeding roles,
as well as how maternal and paternal behaviours relate to children's
eating behaviours and dietary intake.

The aims of this review are illustrated in more detail in Fig. 1. The
sections that explain the first and second aim are represented by the
yellow, orange and blue backgrounds, such that numerous factors that
are components of a father's individual, household, and community life
(blue) influence fathers role/responsibility (orange) and behaviours
during mealtimes (yellow), which collectively can influence children's
dietary intake. The third aim is represented by the green, orange and
yellow backgrounds. Firstly, following the unidirectional green arrow,
maternal perceptions and behaviours (green) influence fathers roles
(orange) and behaviours during mealtimes (yellow). Secondly, the bi-
directional green arrow suggest that there is a potential association
between maternal and paternal factors that can collectively influence
child's dietary intake. Therefore, to develop interventions that promote
both mother and father engagement, it is essential to form an under-
standing of the roles and responsibilities of both parents in feeding their
child and ultimately identifying differences in how each parents' be-
haviour can influence their child's dietary intake.

2. Methodology

A literature search for relevant peer-reviewed scientific articles was
conducted using Science Direct, PubMed, and Google Scholar between
July to December 2018. “Limit to English language” and “remove du-
plicates” were applied to all searches. Combinations of some of the
following key search terms (not exclusive) were used for individual

searches, with only specific words used in relation to each section of
this review: fathers/paternal/dad, breastfeeding, role, responsibility,
paternal/maternal/parental feeding practices, family mealtimes, food
consumption, resemblance, dietary/food intake, children's eating be-
haviours, mothers/maternal, comparison. For example, the search
about fathers' role in child feeding would contain the following (father
OR paternal OR dad) AND (role OR responsibility OR involvement)
AND (child feeding OR feeding practices OR family mealtimes). In
addition, further studies were identified from the reference list of the
included studies.

Inclusion criteria: Articles were considered if they were available in
full text in a peer-reviewed journal and were in English, up to December
2018. Both quantitative and qualitative studies were included in this
narrative review. The age range of studies included was from birth to
18-years-old. Tables were created to give an overview of the studies
discussed in each section. However, some studies were utilised in more
than one study and therefore were assigned to a table based on when
they first appeared in the literature.

3. Results

In line with the aims of this narrative review, the results section was
divided into three overarching topics, all of which form an important
component in fathers' involvement in child feeding: fathers' responsi-
bility and role in child feeding; fathers’ behaviours during mealtimes;
and maternal perceptions and behaviours in the context of paternal
feeding responsibilities and feeding practices. Within each of the three
sections, the overarching topic was elaborated on, which lead to the
creation of sub-sections. Therefore, the results are presented by an
outline and summary of the studies included, followed by a table for the
three sections, that includes the relevant information on each study
included.

3.1. Fathers’ responsibility and role in child feeding

The results of studies investigating fathers' perceived responsibility
and role in child feeding are presented in Table 1. A father's role in the
upbringing of his child is more loosely defined by society than a mo-
ther's role, with a father's perception of his role a potential driver of his
behaviour (Parke, 2008; Tamis-Lemonda & Cabrera, 1999). The type of
interactions a mother and father have with their child are likely to be
unique but may also be contrasting with one another, such that a fa-
ther's behaviour may contribute to the child's development in an
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alternative way from the child's mother (Doherty, Kouneski, & Erickson,
1998; Pulley et al., 2014). Therefore, in order to understand how fa-
thers' role in child feeding influences children's development we need to
explore the progression of his roles and responsibilities from infancy to
later childhood. In addition to exploring the level of paternal involve-
ment and responsibility and establishing the factors that may contribute
to differing levels of involvement and responsibility.

3.1.1. Fathers' role in the first six months of his child's life

Firstly, it is important to take into consideration the foundations of
parental roles as this may help understand how roles evolve throughout
a child's life from birth to adulthood. Worldwide, one of the many de-
cisions new parents face is whether to breastfeed or formula-feed their
new-born baby, with the mother naturally having the ultimate say,
according to 75-80% of fathers (Bennett, McCartney, & Kearney, 2016,
pp- 169-176; Hansen, Tesch, & Ayton, 2018; Kenosi et al., 2011).
Therefore, from the onset fathers are the secondary decision-makers
about the earliest dietary intake of their child, which may perhaps in-
fluence their future feeding practices decision making. There are dif-
ferent feeding responsibilities between the mother and father de-
pending on whether the infant is breastfed or formula-fed. The feeding
routine for formula-fed infants has the opportunity to be shared be-
tween both parents, with shared responsibility between parents more
difficult with breastfed infants, even with the availability of breast
pumps. Therefore, the fathers' role of a breastfed infant, in terms of
feeding, is ultimately that of a support person. The role as a support
person is of utmost importance, with evidence suggesting that fathers
support for their breastfeeding partner is an important component in
ensuring a positive breastfeeding experience for both the mother and
child (Brown & Davies, 2014; Rempel & Rempel, 2011). Overall, despite
this it is commonly reported by fathers that breastfeeding can make
fathers feel left out or unimportant in the child's life and deprive them
of bonding time with their child (Bennett et al., 2016, pp. 169-176;
Rempel & Rempel, 2011). Overall, it is clear that the role of fathers of
breastfed infants differ to the role of fathers of formula-fed infants, in
terms of having a choice whether to be physically involved or not.
Research needs to establish whether fathers' role of the breastfed infant
during complementary feeding and later childhood differ to the fathers'
role of formula-fed infants.

3.1.2. Fathers’ role in child feeding beyond six months old

Both quantitative and qualitative studies have gained insight into
fathers' role in child feeding. However, given the nature of qualitative
studies, they have provided more information given the descriptive
subjective responses. The quantitative studies to date have used the
perceived responsibility subscale of the Child Feeding Questionnaire
(CFQ) (K. M. Mallan et al., 2014a,b; Kimberley M Mallan et al.,
2014a,b; Vollmer, Adamsons, Foster, et al., 2015b) and the Role of The
Father Questionnaire (ROFQ) (K. M. Mallan et al., 2014a,b; Vollmer,
Adamsons, Foster, et al., 2015b). The ROFQ was further adapted by
Vollmer and colleagues to become the Role of The Father at Mealtimes
Questionnaire (ROFMQ) (Vollmer, Adamsons, Foster, et al., 2015b).
The ROFQ assesses fathers' beliefs about their general attitude and in-
volvement in their child's upbringing and therefore it is difficult to
understand fathers' involvement in feeding when using this ques-
tionnaire independently. However, both studies that used this tool have
explored the mean score of the ROFQ in aspects of child feeding. Ac-
cording to the title of the paper by (K. M. Mallan et al., 2014a,b) and
the subsequent analysis conducted, ‘the frequency of meals with child’
was the dependent variable and thus suggests that this is the extent of
fathers role in child feeding. The mean subscales scores of both the
ROFQ and ROFMQ were examined in relation to paternal perceived
responsibility and paternal feeding practices, with only involvement
during mealtime significantly associated (Vollmer, Adamsons, Foster,
et al., 2015b). The findings in relation to paternal feeding practices give
more insight into fathers behavioural roles during mealtimes, such that
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higher involvement was associated with lower reports of controlling
feeding practices, with Vollmer and colleagues suggesting that high
paternal involvement may be protective against child obesogenic be-
haviours (Vollmer, Adamsons, Foster, et al., 2015b).

The perceived responsibility subscales (CFQ) was used in the three
quantitative studies (K. M. Mallan et al., 2014a,b; Kimberley M Mallan
et al., 2014a,b; Vollmer, Adamsons, Foster, et al., 2015b) and gives a
clear indication on fathers' level of responsibility on three important
components of meal preparation: organising their child's meal, deciding
their child's portion size and deciding the types of food served. Meal
preparation is a large component of child feeding responsibilities,
which can involve a lot of time and skills, depending on the type of
meal being prepared. However, unfortunately, the data from these
quantitative studies cannot provide this level of detail.

Findings from two qualitative studies somewhat elaborated on this,
with fathers in these studies reporting that role sharing involved
cooking and doing the grocery shopping with their partner (Khandpur,
Charles, & Davison, 2016; Walsh et al., 2017). In addition, a similar
number of fathers reported dividing child feeding tasks with the child's
mother, for example, some fathers reported that their partner was re-
sponsible for cooking while they were responsible for rules around
mealtimes (Khandpur, Charles, et al., 2016). Findings from qualitative
studies suggest that some child-feeding roles are shared among parents,
with some clear distinct roles for both parents established within some
families.

Exploring and defining the roles of fathers in a child-feeding context
allows us to understand how paternal perceptions and behaviours can
influences children's dietary intake. However, determining how often
fathers occupy their child-feeding role must be explored as their level of
responsibility may also influence children's dietary intake.

3.1.3. Fathers level of responsibility in child feeding

Mothers feel they have a greater responsibility in feeding their child
(Daniels et al., 2013), with research suggesting that fathers have sig-
nificantly lower perceived responsibility than mothers (Blissett, Meyer,
& Haycraft, 2006; Ek et al., 2016; Harris et al., 2018a; Pulley et al.,
2014). Only five studies to date have tried to quantify and understand
fathers' level of responsibility, which includes two quantitative studies
(K. M. Mallan et al., 2014a,b; Guerrero et al., 2016) and three quali-
tative studies (Horodynski & Arndt, 2005; Khandpur, Charles, et al.,
2016; Walsh et al., 2017). Findings from quantitative research suggest
that fathers have some level of responsibility in child feeding. More
than half of fathers (~50%) of pre-school children reported being re-
sponsible at least half of the time for organising meals and deciding the
quality and quantity of food offered to their child during mealtimes (K.
M. Mallan et al., 2014a,b). With only a small proportion of fathers
(10-16%) reporting that they were rarely responsible for feeding their
child (K. M. Mallan et al., 2014a,b). In addition, findings from this
study show that higher paternal perceived responsibility and a positive
attitude towards their role as a father was associated with a greater
number of mealtimes per week with their child (K. M. Mallan et al.,
2014a,b). These findings are supported by a large quantitative long-
itudinal cohort of American fathers of preschool children (n = 2441),
which found that 43% of fathers had a great deal of influence on their
child's nutrition and almost 50% of fathers reported daily involvement
in preparing food for their child and assisting in their child's eating
(Guerrero et al., 2016).

Although qualitative studies gained some further insight into fathers
perceptions and attitudes towards their roles in child feeding, they also
quantified the level of fathers' perceived responsibility based on re-
sponses. However, the quantification of responsibility levels need to be
taken with caution due to the low sample size within the three studies
(n < 37) (Horodynski & Arndt, 2005; Khandpur, Charles, et al., 2016;
Walsh et al., 2017). Khandpur and colleagues found that 62% (n = 23)
of fathers reported shared responsibility with their partner in respect to
their child's dietary intake, with 16% of fathers reporting sole
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responsibility and the remaining 22% reporting that their partner was
solely responsible (Khandpur, Charles, et al., 2016). Horodynski &
Arndt, (2005) found that 84% (n = 5) of fathers in their study con-
sumed a meal with their children at least once a day, with all fathers
reporting that they participated in childcare activities either on a daily
or weekend basis, which included food preparation, cooking, and
feeding (Horodynski & Arndt, 2005). Findings from the study by Walsh
et al. (2017) suggest that the majority of fathers (n = 16/20) share the
responsibility with their partners in relation to the dietary behaviour of
their young children (Walsh et al., 2017). Overall, both quantitative
and qualitative research suggests that the majority of fathers have some
form of responsibility in feeding their child. Following on from this, we
need to establish and explore the factors that influence a father's role
and his level of responsibility in feeding his child.

3.1.4. Factors associated with father's perceived responsibility and role in
child feeding

Limited research has been conducted in the feeding domain to es-
tablish the factors associated with perceived responsibility and/or pa-
ternal roles, with only two Australian quantitative studies addressing
this topic directly (K. M. Mallan et al., 2014a,b; Kimberley M Mallan
et al., 2014a,b). Both studies were conducted by Mallan and colleagues,
with the aim of one study (Kimberley M Mallan et al., 2014a,b) to
identify the child's and father's characteristics associated with fathers'
perceived responsibility (CFQ). The first aim of the other study (K. M.
Mallan et al., 2014a,b) was to describe the perceived responsibility and
degree of involvement of fathers, with the second aim to investigate the
predictors of how frequently fathers eat meals with their child. The two
studies were conducted using the same cohort of Australian fathers of
preschool children aged 2 to 5-years-old (n = 436). Findings suggest
that a father's role within the feeding domain is highly influenced by
the number of hours they spend working, with fathers who spend more
time in work having a significantly lower perceived responsibility in
feeding their child (Kimberley M Mallan et al., 2014a,b). In addition to
working hours, having an older child, higher socio-economic status, and
concern for their child's weight were all significantly associated with
increased paternal perceived responsibility for feeding, while child
gender, paternal age, paternal BMI, and education level were not sig-
nificantly associated (Kimberley M Mallan et al., 2014a,b). This study
contributes to the limited research that has been conducted on de-
termining the influence of SES on fathers' roles in feeding their children
and consequently, the feeding practices utilised by fathers (Kimberley
M Mallan et al., 2014a,b). Findings from (K. M. Mallan et al., 2014a,b)
also found that fathers who spend more time in paid employment report
fewer meals/week with their child. While higher levels of perceived
responsibility and more engaging and involved fathers (High score
ROFQ) report having more meals/week with their child (K. M. Mallan
et al., 2014a,b). A child's age and gender, along with father's age, BMI
and education were not associated with the frequency of meals/week
with their child (K. M. Mallan et al., 2014a,b). Although not the pri-
mary aim of the qualitative study by Walsh et al. (2017), which inter-
viewed twenty Australian fathers of preschool children, analysis of
themes according to paternal education/employment revealed no sub-
stantial differences in the views of the fathers, in terms of shared re-
sponsibility, role modelling, and knowledge, to name a few (Walsh
et al., 2017). Overall, given the inconsistent findings in terms of SES
and education level in relation to paternal responsibility and roles, and
as suggested in the systematic review by Khandpur et al. (2014); studies
need to recruit fathers from diverse ethnicity/race, socioeconomic, and
geographic backgrounds (Khandpur et al., 2014). In conclusion, find-
ings from these studies suggest that a range of paternal and child factors
influence fathers' level of responsibility.

Family mealtimes are a prime opportunity for roles and responsi-
bilities to flourish and evolve. Therefore, it necessary to establish pa-
ternal behaviour during mealtimes, which primarily constitutes of pa-
ternal modelling and paternal feeding practices.
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3.2. Fathers behaviours during mealtimes

Table 2a summarises studies exploring how fathers can influence
children's dietary intakes during mealtimes in terms of paternal mod-
elling and the resemblance between a father's and their child's dietary
intake, while Table 2b summarises the studies that focus on paternal
feeding practices. Family mealtimes and the importance of them are a
reoccurring theme within qualitative studies that investigated fathers'
role in feeding their child. Walsh et al. (2017) found that Australian
fathers of preschool children believe that mealtimes are an essential
part of the “family social fabric”, which allows them to share each
other's company and develop family traditions (Walsh et al., 2017).
Similarly, in the qualitative study by Horodynski & Arndt, (2005) fa-
thers believe that parental interactions with their child during meal-
times is a responsibility and the majority of fathers felt that mealtime
routines and rituals were important (Horodynski & Arndt, 2005).
Within this study mealtime routines and rituals were defined as “those
activities that encompass and govern the selection, preparation, and
eating of food” (Horodynski & Arndt, 2005). Family mealtimes give
parents the opportunity to engage and interact with their child in a
food-centred setting, which can allow the transfer of a father's knowl-
edge and attitude towards foods via paternal modelling and paternal
feeding practices. For the purpose of this review paternal modelling and
familial resemblance of dietary intake will be discussed separately as
current literature reveals that although a parent's and their child's diets
are related, there is growing evidence to suggest that parental diet and
parental modelling are two distinct constructs (Harris & Ramsey, 2015;
Larsen, Roel C J Hermans et al., 2015).

3.2.1. Paternal modelling

Parental modelling promotes observational learning, whereby chil-
dren perceive their parents eating behaviours as the ‘norm’ which can
influence their food intake leading to children adopting their parents
eating behaviours (Bandura, 1977). Therefore, parental eating beha-
viours are a reference for what is appropriate behaviour, which can
influence children's long-term consumption patterns in terms of food
choice and quantity consumed (Herman & Polivy, 2005; Larsen, Roel C
J Hermans et al., 2015). Parental modelling occurs when a parent
purposefully demonstrates healthy food choices and eating behaviours
to encourage similar behaviours in the child; or a parent unin-
tentionally exhibits unhealthy eating behaviours in front of the child
(Vaughn et al., 2016). Within the current literature, many studies have
focused on the influence of intentional modelling of healthy habits, as it
is harder to assess unhealthy role modelling due to lack of awareness of
these behaviours and greater likelihood of response bias (Vaughn et al.,
2016). The systematic review and meta-analysis by Yee et al., (2017)
revealed there was a strong positive association between parental
modelling and both their child's healthy and unhealthy food con-
sumption patterns (Yee et al., 2017). However, one must take into
consideration that within this review that first, parental modelling also
encompassed the parent's own food consumption behaviour (Yee et al.,
2017). Secondly, of the eighteen studies that were included in the meta-
analysis (role modelling healthy food only), five studies included fa-
thers but they only represented a small proportion of the entire sample
size (Brown & Ogden, 2004; Cooke et al., 2004; Goldman, Radnitz, &
McGrath, 2012; Reinaerts et al., 2007; Wardle, Carnell, & Cooke, 2005),
with only one study solely focusing fathers only (Harris & Ramsey,
2015). In addition, only one of the five studies exploring the association
between role modelling and unhealthy food consumption (Yee et al.,
2017) had a small sample of fathers (n = 15) (Brown & Ogden, 2004).

As evident by the lack of studies included in the systematic review/
meta-analysis by (Yee et al., 2017), to date only two studies have di-
rectly assessed paternal modelling, with both using the Comprehensive
Feeding Practices Questionnaire (CFPQ) (Harris & Ramsey, 2015;
Watterworth et al., 2017). The study by Harris and Ramsey (2015)
(included in meta-analysis (Yee et al., 2017)) had a small sample size



Appetite 147 (2020) 104540

-aareuuonsanb sonoeid 3urpasy aarsusyarduio)

'€ 2[qEL Ul papnpour osfe st Apmis sIyL
*qg °[qE.L Ul papnpul Os[e ST SAIPNIS S, 4
"z’ € UOIID3s Ul papnpdur os[e st Apmis SIy[, ,
=0d:D ‘ireuuonsanb Surpasy priyn = 4D areuuonsand) Lousnbaig poog = O

"S9100S

93ueyd P[IYI-19YIeJ 10] PIAISSO 2I9M SUONB[ILIOD JURdYIUSIS
‘9[qe[IeAR SI9M SHULIP 1JOS USym pue

dQ 184 23 199MS 31} 0] PIBDO[[E SEM JIaYIe] 9Y) 10 JYIOW BY) UaYM
paseadul dq Jed 3 199MS SUaIp[IyD ‘Aep 1ad [esaur suo Ises] je
paTeys A3 UaYM pue J( STYI O} PAIBJO[[E 2IOM SISIE] JIDY) USYM
dd 184 3 199MS 3] 0] PaJBIO[[ 3q 0) A[NI] IOW JIIM UIP[IYD
-amumnb 1soy31y a3 ur os[e a19m sayeIul

S,UaIp[IYD ey pajorpaid Ajisuap dnoid pooj 103 a[numb 1soySiy
9y} ur SUTWNSUOD SJUIRJ "dJRISPOW 0 Yeam Ing Juedyrudis

9I9M SaMISULp JuaLNU/dNoIS POOJ USIMID] SUOHIBIIOSSY
‘SISIOUI IIM J0U Ing

Spo0J 2100 W01 xejul A319ua [euwtajed YIIM PIJRIDOSSE SBM SPOOJ
9100 wolj axeIur A319Ud SUSIP[IYD 'SISYIR] PUER SIAYIOUW UDIMID]
JuRIRYIp ApuedyTudis a1om s1onnsuod Sunuared aAY Jo INO IYL

"Pa1BId0sSe A[91RISPOW OS[e SJUSLIINU PUB SPooj Jo AJLiofew o)
M 9102s [HH SPIIYD PUR SI9YIeJ U99MII] UOTIRIDOSSE 3)RIDPOIN
‘UONBIDOSSE )

pajerpaw A[[ented ayejul [EUIIRIA 'SPOOJ AeME-9¥e] PUE SYIBUS
199MS JINIJ JO SYBIUT S USIPIYD PUE SISYILJ SUOTIRIDOSSE DATIISOJ

-oxeur diyd ojelod pue 91400
9INIJ JO SeIUT PIIYD I9YIR] USIMIDQ UOTIBII0SSE SUO0IIS-91RISPOIN

SIEaA G pUE SUIUOW (g I8 SYEIUT YDBUS PUE JMNIJ (IIM PJRIDOSSE
SeM 9YEIUT SI9YIR, 'STeak G 0] SYIUOW (g WIOIJ dNRIUT YOrUS

pue gss ul a3ueyd [Im Suofe ‘sIeak G'g 0] SYIUOW (g WOolj erur
JoRUS PUE ‘gSS UMY Ul 93URYD YIIM PIIRIDOSSE SEM dNRIUT SISYIR]

*3urpa9y 10y s[qisuodsar uaym suondo Ayifesyun yomb

01 wIn) s1oyiey ‘uoisiaoid Iy} 01 J1BIIY] B SB USDS SIDYIR] (M ‘PIIYD
1191 J0§ 191p AI[eaY B JO UOISIA0Id 91} 0] PINTWIWIOD dIB SISYION
*dSS 10 A4 jo uondumsuod 3o1paid Jou pIp UI[[opPoIN “AM[Iqe[reae
ployosnoy 3 ayejul feursred Aq paidipaid sem ayeIul gss

SPIIYD -oxeur [euraled Aq paidipaid A[uo sem ayeur ARA S,pIIyD

SNJe)s [ENUSPISAI PUB [9A3] UONEINPI SIOYIR)
03 SUIPIOIIE J UI USIS dIoM SDUIRYI( "soondeid aarsuodsarun
£ pue saonoeid aa1suodsar g1 PIaYHUSPI 219M didd 0T

S{SLI UONINNU JOYSIY YIIM PIIRIDOSSE d1d JAIDIS0D SEIIOYM

9[SHI UONLONU P[IYD I9MO] YIIM PIJRId0SSe sem SUI[[9poul Iayjey
pue uoneredaid [edw UT USIP[IYD JO JUSWDAJOAUT sjuared ylog

044 2anenuenb

-TWas WA-OZT = Joyred
(1_yow £q

pawtodar) Odd WA-0ZT = PIYD

s[[eda1 AIeIa1p IUpg

S[[ed31 1y-pZ AdNMN

Aoamg Suney uerensny ‘04D
WOy SUId)I g SUrejuod — SyHd

[eoa1
IU{Z — MIIAIDIUI SUO-U0-3UQ
Od4 wa)r

86 2AneIuUENnb-Twes = s1vyIeq
[[ed91 14z = prryd

10q 10§ 044
044 wa)
86 2AneINUENb-TwdS = s1oyleqd

[1e291 1ypg ssed-nnw
pazastutwpe-auoyda[L = PrIyd

SMIIAIIUT
dap-ur ‘9Imionns-mueg

044 B OddD

MITAINUT PaINIoNIs-Tues

odALSIINN OddD—
arreuuonsand pajiodar-Jos

pIo s1eak Z1-G

pIo s1eak 919

pIo s1eak g1-¢

pIo s1eak Z1-G

PpIo s1eak G-¢

plo spuow g

plo s1eak Z1-S

pIo
s1eaf G plo s1eak

g'¢ sypuow g

JUIISI[OPY

pIo s1eak g1-¢

pIo s1eak O1-¢

pIo s1eak G-G'1

SIOUIY €6

spedp
12UIeJ-pIIy> 68 pue
IPIOW-PIIY 2991

TaA189180 Areurrid

B USIP[IYd 08ET

s19U3eJ €6

s19U7eJ 8 T

SoI[Iurey A1€

speAp plIyd-1aypey 05

‘80C = U
yic = u
LIE = U
Juadsa[ope

€6 ‘IYIeJ 1 ‘Iyjowr
Cb SlIuIe] pi

SIaYIeJ
URDLIDWY-UBDLIY 20T

s19U3e] OF

Salfiure; yf

hrox

[BUOTID3S-SS0ID)

[BUOTID3S-SS0ID)

TeUOT}O98-SS0ID)

Teu013}d3s-Ss01D)

TeUOT}O38-5S0ID)

[BUOTID3S-SS0ID)

[eurpny3uo

TeUOT}O9S-SS0ID)

TeUOT}O9S-SS0ID)

TeUOT}O98-5S0ID)

TeUOT}O98-SS0ID)

UOTIUSAIIU]

9141591] 919]dWO0d sI9YIR] I9)Je SayeIul
A1e1a1p pIIyo-Iaylej usamiaq SISIxa
UOTJBIDOSSE UB IOYIDYM 1eSTISOAUT O,

(dq) suzened Arejaip
[euared pue sUIPIIYD UIIMID] SISIXD
UOTIBIDOSSE UB JDUIDYM SUIULIDISP O,

‘pIoyasnoy jo peay
S[RW IO S[EWNJ Y} PUB USIP[IYD IoUTwr
usaMmIaq sAIYSUOTIE[aI ISAY) AJLWITSS O,

*Ay1sodipe s,UaIpIIYd JO S9IB[DII0D
[eudled/[eUISIRW pUR [RINOIABYD]
renuajod jo a3uel B SUIWIEXD O],

‘[9A9] A)1suL)ul pue uopeINp

Lyanoe 1edisAyd pue ‘Kypenb 191p ‘TN
SUSIP[IYD PUE SISYIEJ UIIMID] SISIXD
UOTIBIO0SSE Uk JYIYM SUIULISIAP O,
USIPTIYD

II9Y) pue SISYIeJ JO soyejul A1eja1p

9} U9IM]IDq SUOTIBIDOSSE d1BSTISIAUT O,
*spooj J1oo0d-juatnnu

9suap-A819Ud Paldd[as pue ‘sajqeradan
I Jo soYeIuT ATRIaIp PIIYd-IayIe]
U99M]9q SUOTIRIDOSSE I} JUTWEXD O,
*sa8e asa)

U29MI2q dNBIUT S,UIPIYD UT d3Ueyd
s301paxd 9)eIUT SISYIEJ JT SUTULIDISP 0}
PUEB ‘UIP[IYD I12Y) pUe SIYILJ JO SaNeIUL
AIe19Tp USIMIDQ SUOTIBIDOSSE JUTWEXD O,

erensny
(8102) ‘Te 32 SWeIIM
‘usapams pue

ureds ‘Arey ‘AreSuny

‘Aueuridn ‘eruolsy
‘snid£) ‘umidjeg
(£102) ‘Te 32 31o1SaqaH

vsn
(1102) ‘Te 32 13ydIanz

erjensny
(¥102) Te 32 pLorT

vsn
q (S10T “TB 3

‘ULI0D ‘SUOSWRPY ‘ISW[[OA)

erensny
(STOT) Te 32 Usfem

erensny
(1102) 12 3 IIBH

erensny
(9102) 'Te 32 ysrem

ayerur AIe)d1p PIIyYd PUR I9YIR] U9IMISq UOTIRIDOSSE YL Z'T'E

391p
A[Iurej sduan[juI sIayIej Moy AJIIUSpI O,
oyejul

Axeya1p spiyd 119y 1paid di4d pue
oyeur A1e131p SISYIR] MOY] 91BS1ISIAUT O],
SNJe)s [eNUIPISAI IR}

PUE S[9AS] UOTIEINPd SI9YIeJ Aq paLIeA
sao1oeId 9591 MOY 9qLIDSIP pue SISYIe]
£q pasynn d4d dywads oy Anuapr oL,
S uonLNU $PIYd

II9Y3 pue d:d SI9ylej pue sisyjow
U99M]9( UOTIBIDOSSE 9] SUTULISISP O,

VS , (L10g ‘Y3urs-8uIp[ary)

vsn

e (G10T ‘Aoswrey 3 SLLIRH)

vsn

q (9102 “Te 32 mdpueyy)

epeue)

q (£10T “Te 12 yromIonem)

Burpepow [euIdIRd 1°C°E

s3urpurq urepy

A3o1opoyloN

38y suLIpIYD

az1g ajdureg

udisaq Apms

wry Apmis

Anuno) R sioyny

S. Rahill, et al.

duR[qUIAsAI A1e)9Ip R Sul[opows [euiajed uo sa1pnIs Jo Areurung
BC dlqeL



Appetite 147 (2020) 104540

(98pd 1x2u UO panunU0)

‘steawr urmp Sundwoad

s9ATIURDUT JO 3sn ‘DInssaid [eqIoA PIAIISqO
1918218 [JIM PIJBIDOSSE UOTIILIISAI PUB J8d

0} amnssaid [eurajed pajiodal 19jearn “sadndeid
Burpaa)-pIIyd> pasiasqo 1o pajtodar Pyl

Ul SISYJEJ PUE SISYIOUI USIMID] SIOUIIDLIP ON
‘189 0) amnssaid [eqroa [euraled

1918913 [IIM PIIBIIOSSE SEM UOLDBJSTIESSIP
Apoq Teursied 19ySIH 's19YIe] puB SISYIOW I0J
PaA135q0 219M sad1deId SUIPad) UT SIOUIIDYIP ON
Y3rom

10J uonoINsal [euIdled 1918918 YIIM PIIRIOOSSE
TING PIIY? I9yStH "uaIpIyd 193unoL jo siayiey
Pm paredwod uonemnsal [eUOHIOWS I0] POOY
JO 3sn 1amo[ pariodal UIP[IYD I9P[O JO SIdYIR

s19YIej AQ pasn SaI82)eI)S UOUILIOD JSOU Y}

919M 183 0] 2inssaid 3 Suruosear ‘sydwoid rennaN
‘Jea 03 ainssaid [eursjed 1omof

pue uondLnsal fewsdled 19Y31Y YIIM PIJeIdOSSe
TING PIIY2 JOUSIH ‘s1oyjowl JIIm pareduwiod jes

0} amssaxd 12y81y Apuedyrusis payrodar s1oyieq
‘uondInsal feuwsared 19yS1Y YIIM pajeIdosse

sem Jy31om PIIYd 10J uIdu0d [euraled RYSIH
*soonoead Surpasy s1vyjey pue Juswreradua)

PIIYD U22M32q SUOIIRIDOSSE ON “SuIpasy

ur Jonuod Teurajed 12yS1Y YIIM PIJRIDOSSE UDIP[IYD
ur Supes mofs ‘Surrojiuow [eurdjed 193ea1d

IIM PIJBIOOSSE SUNBIIOPUN [EUOTIOWD PIIYD
*9YBIUT POOJ ,SUOS PUB SIYSNEP JO UOTIILNSII
1978218 IIM PajeIdosse ssansip [edrdojoydAsd
Teusared 19ySIH ‘9¥eIUl POOJ SUOS JO UONILNSI
reurayed JoMo[ [IIM pajerdosse swolduiAs erung
rewsaled 1oy31y ‘{118 ur 1ed 03 amssaid 1aySiy
M Pajerdosse ssansip [edrdojoydAsd reurared
I9YSIH "d:id ,SI9YIeJ pUe SISYIOUI UI SOOUIIDYJIP ON
-3uneaono

Ul s3seaI1dap 10J 10321paid sem PIIYd ) Jo Iopuald
pue Suriojiuowr [eurdled UsIMIaq UOTIIRIDIUT

o) SE2I9YM ‘SUTIBSIOA0 UT SISBIDUT J0J 2ATIIpaId
Sem PIIYd 33 Jo Iopuad oY) pue ainssaxd [euIsley
‘sdrysuonie[a1 uos—1ayjey

pue I2)ySnep-Ioylow UNyIIm ddo 0} A[PYI] 10w
9q Aew su1adU0d JY31om jo uonejodenxs [ejusied
‘s1oylej uey) Surrojiuow pue Ajiqisuodsar
I9US1Y SISYIOJ SI9YIE) PUE SISYIOW USIMIDq

UONBAISS(O WA

UONBAISS(O SW[e3aA

OdiID

UOIIRAIISqO SWII[EIN

04D

[o) 6]

040

040

0 uoneuruexy I9pIosiq
3uney suIP[IYD V4D

04D
‘Z-K101UdAU] IDPIOSIQ
Buney -arreuuonsang)

pIo syyuow £9-81

PO suow £9-8T

pIo s1eak /—¢

sypuowr 09~

pIO s1eak 1~

pIo s1eak Z1-9

pIo s1eak G—g

syIuow 6G-81

plo s1eak Z1-8

s19YIeJ €7

s19YIeJ €7

(9doueIy)

s19YIe) 0G (VSN) S19YIe) 8

SI9UIe 86

$19U3ej 01T T

s19Y3eJ 0L

s1oUIey 8

s19UIe) 0T

sjuared €19

sI9YIRY

[eUOI}d9S-SS0ID)

[eUOI}O9S-SS0ID)

[BUOTII3S-5SS01D)

[BUOT}D3S-5S0ID)

[BUOTI3S-5S01D)

Teu013d95-Ss0ID

[eUO1}d9s-SS0ID)

[eUOI}d9S-SS0ID)

(dn-mofjoy yuowr
9) reurpmi3uoy

ddd
Tewisled R [BUISIRW UT SOOUSISYIP SUIUIEXD O],

SINOIABYRq
Bunes pryd pue J44 ‘sworduwiAs 1opIosip Sures
~Nuﬁmhmn~ U99M]3( SUONBIDOSSE 91} SUliIexs 0],

ddd pue sdnsLIsloeIeyd

PIIYd pue juared usamiaq sdiysuoneax
Passasse pue did Ul SIOUIIAYIP SUIUIEXD O],
Sunes suaIpIyd

9OUAN[JUI 0] Pasn sa1331eIS PayNUIPI pue
JUSUIUOIIAUD JWN[BIUW POOYP]IYD IQLIISIP OF,

snjels JYSom Juadsa[ope

pPue did Useomiaq UOBIDO0SSe 9} aulliexa O],
sgur[qrs ur

snjels 1YSom pue Jdd [ENIUSISJJIP SUIWEXD O,

ddd pue smoraeyaq Sunes
S,U2IP[IYD Us39M)9( UONRIDOSSE 9] aUllIeXs 0],

Jopuad priyd Aq swoyduifs yijesy [eyusux
pue ddd usamiaq diysuorne[al ay3 SUTWEXd O,

sura[qoxd 3ures spIIyd Uo did pue [euIsleur
JO 9DUANJJUI [RIUSISYIP S SUTWEXD O],

“19pual pIIyd 01
3urpI020® PaLIeA pue ‘PIIBYIP ddd Surjonuod

AN
(98002 ‘Nassig "IN
‘[ pue yenkey " 'q)

An
e (1102
gedkeH B 1N9SSIE)

QoueII/VSN
e (600T & 1
URWUIZIP-I9YSNIA)
vsn
e (00T
““Te 19 UIRA-[[91IQ)

vsn
e (ET0T “Te 3@ yr0T)
vsn
(1102) Te 3° dukeq

AN
. (T10T
‘Nossig 3 tfu%mwc

1o
(e800T ‘Nassid ‘W
¢ pue JenLeH 1 H)

wnidreg
(€10T) 'Te 32 uoneN

AN

ddd Surfjonuod jou Inq sapMINIe JUIPIQ payiodar-jlas pIo s1eak -1 pue s1ayjow 3uniqeyod 46 [BUOT1D3S-SSOID) SI9YIRJ pUR SISYIOUI ISYISYM SSISSE O], (9002) ‘Te 19 nessig
*STY) 01 SUTINQLIUOD OSTe JTISLIDIRIRYD
SPIIYD YIM ‘po0J BUIpIedar pIyd IR PIM 2040
SUOTIORISIUT JDUTISIP SARY ARW SI9YIR] PUE SISYIOUT ‘Odn-aareuuonsand vsn
1e1]) 15933ns J4d IoYIe] PuR SI9YIOW UT SIDUIYIQ payiodar-Jios pIo s1eak Z1-9 sar[rurej juared-oml 0/ [BUOT}D3S-SSOID) d:d jo suondediad Afrurej a1e3nsoAur o], ($102) Te 3@ A9[nd
s3urpur urej £3ojopoyIdaIN 98y sua1p[yd az1g ordures udsaq Apms uy Apms Anuno) R sioyny

S. Rahill, et al.

'soonoeld Surpasy Teuraled ssndSIp JeY) SAIPNIS JO ATewIwing
q¢ 1qeL



Appetite 147 (2020) 104540

S. Rahill, et al.

"€ 2[qeL Uur papnpaur osfe st Apmis ST,
a1reuuonsanQ) Surpaayg 19[00Yds-21d = OAd ‘2Ireuuonsanb amjonmns xg seondeid 3urpas =OSd: DIreuuonsanb
Inoiaeyaq Sunes piyn =oOgdD eareuuonsanb sonoeid Jurpasy aaisusyardwo) =OddD ‘pariodar prryd-aareuuonsanb Zurpasy priyd =004D eireuuonsanb Surpasy priyn =040 ‘seonoerd 3uipas) [eiusred = ddd

*g awl], Je s19ydnep

ur ayejur sa[qe1adaa pue symiy a1owr paorpaid
9141s Sunuared aaissturiad [eurayed T swf,

“I9e|

SIB3A INOJ pue om] S9[qeIAS9A puR S)HNIJ SWNSUO0D
0] A[o¥I] 1SOUI PUNOJ dI9M SIBdA G— 1 SIdYjow
sAnRILIOYINE M SHIS pue ‘s1aylej aArsstunad
pue 9ARBILIOYINE M SIDPUSS I0q JO UIP[IYD
"dSS JO dyeul SpIIYd PIm

P1BID0SSe SEM W[ 0] POOJ 3 PIBMII B SB POOJ JO
osn sIayjej mumﬁm&mﬁm uj "sIotjej UedLIoWy-UedLIyy
pue druedsIH U99MIDq PIAIISQO SIIM SIDUIPIQ

‘s1Pyjow uey) Sunes pajendai

-J[9s pue [euonows sp[Iyd pue seonoeld urpasy
aarsensIad S19UJeJ U99MI9] UOTIRIDOSSE I9]BIID)
'SINOIABYR] SUTES JUBPIOAR POOJ PTYD SWOS

UM pajerdosse Apanisod nq pooj jo Juswiofus
S,PITUD YIIM PIJRIDOSSE A[9SIDAUT SeM 1D 0)
aimssaid [eursjed ‘smoiaeyaq 3unes yoeoidde pue
JUBPIOAR POOJ P[IYD UTELID YIIM PIIRIDOSSE SBM
UonOLISAI [euIaled "ATenb 1o1p suIpIIyd YPIm
PIIRIDOSSE 10U 319M 3]A)S SUTpasd) pue Jid SIoyied
*MO[ A[JUBPIODUOD 3I9M oYM

siuared 01 paredwod ULIP[IYD 191ssny pariodal Aoy
Burpasy aarsensiad 10§ Y31y ApuepIodU0d SI19M
Juared 10q J] “INOIARYRQ 10 PIEMAI [IIM TR}
10§ 190X IDYIOUW (IIM PIAIIS]O I9M SUOTIRIIOSSE
IR[IWIS "3109S SSAUISSNY POOJ S,PIIYD YIIM
PIIBIDOSSE 919M INOTARYS( 0] pIemal pue Sunes
10J premal ‘3urpasy aatsensiad jo suiodal s1oyIeRg

s198eusd)
£q pajarduiod O

SMIIAIIUT
90BJ-03-00€] PAlepPIEA

0gad ‘0dd ‘0ddd
“aInseawr ﬁoﬁm_ﬂme
~J19S P12 qnjoH

B ue[, ‘0gdD ‘0Sdd
91edS

$2IN1oNIS &ﬁ:oﬁﬁum

T4H-[[ed21 131p
14z ‘OgdD ‘0SdD ‘0D

OgdD ‘0Sdd

s1eak $°0g

/s1eaA 7'/ 1 98 ueawr

T Qul], ‘s1eak §'G1/s1eak
81 @8 ueaur [ auwil[,

pIo s1eak 6—8
‘pro s1eak /—9
‘pIo s1eak G-

pIo s1eak G-g

pIo s1eak /—g

pIo s1eak G—g

pIo s1eak g—g

UMOUNUN SI9YIEJ

Jo Jsquny — s108eudd) 9167

UMOUNUN SISYIe]
JO Joqun - USIP[IYD 0TEH

67 = URDLIDWY-URILYY
‘19 = s1ayiej oruedsig

SISYIRJ G§ 3 SIOOW 08T

s19U3e) 0ST

sared IoyjRJ-I9YIOW §OT

reurpmiduo

[eurpnduo

[BUOTID3S-8S0ID)

[eUOI}D9S-SS0ID)

Teuo13395-Ss0ID)

[eU01199s-SS01D)

SINOIARYS( Paje[al
-1ySom s1a8eusa) R 9[A1s Sunuared usamiaq
UOTBID0SSE [RUIPNIISUO] 9] SUIUIEXD O],

ayelur 9[qeladan pue )Ny pue J[A1s
Bunuared usamiaq sdiysuone[as aro[dxs of,

sa8eI10Aaq JO 9YBIUT 3 YULIP 0] IISP S,PIIYD
pue did U99mIdq UONIBIDOSSE I} SUIWEXD O,

‘[opour sures 3y} urym 3unes pajen3ai-Jjas
S,UaIp[IY> pue 3urpaaj urfjonuod-aaisensiad 0}
UONEB[aI Ul 9JUBPIOAR PUB AJ9IXUR JUSWIYDRIIR
Y10Q JO SI109JJ9 SNOIUBINWIS SY) SUIWEXS 0],

Inoraeyaq
3unes pue ‘snjeis JySrom ‘Arenb 191p
PIIYD U0 dAd jo dIysuone[ar oy SUIULIRP O,

Bunea Assnj pIIyd YIIM PIJRIDOSSE I SIDYIRJ
pue s1ayjour Jo sadndeid Surpasj aarsuodsaruou
JO 9DUBPIODUOD PUE [9A3] Y} MOY SUTWEXD O],

vsn
(0102) 'Te 32 2319¢

erjensny
(S102)
19SIWOS pUe LITRIRYS[Y

vsn
(9102) ‘Te 30 BIOT

vsn
(£102) [& 32 pue ‘Tpmod

vsn

(eS102)

“Ie 19 ‘191504
‘SUOSWRpPY ‘ISUWI[[OA

elensny
¢ (Q810T “Te 19 SLLIEH)

s3urpury urejy

A3o1opoylaN

a8y suaIp[IyD

az1g ardures

udsaq Apmig

uny Apmis

Anuno) 3 sioyny

(panunuioo) qg d1qel



Appetite 147 (2020) 104540

(98pd 3x2u UO panunuU0d)

SOWM[BIW B SUOTITUS0d

pue sa13arens Sunuaied ‘“moraeyaq pIryd jo surodax
uo Apuedyrusis I9JIp 10U pIp SI9YIL] pue SIDYION
Jnoraeyaq

[OTIU0D 0} POOJ JO 3S(), PUE JBd 0) AINSSAIJ, UO SII0IS
19y31y pey s1aye) A[ym  3unes pIyd ur JUSUWIAJOAU]
9ANISOJ, UO SISYIEJ UBY) S2109S I9YSIY pey SISYIoN
‘sowmesw Surmp Sures Uo JULISISUT JIYIe]

Jo 110da1 1218915 "AITIqR AR Jo uoisiroid Suniodax
aMym sawmneawr Surmp uotsensiad aanisod pue
UOTIONPAI JBj ‘SHWI] SUIOLUS JO SN [EUISIEW J9JBID
smye)s Jy3rom sua1pyryo Surdeys ur sadnoerd Surpasy
[eusaled pue [eurajew jo a[o1 JuaTeamba ue syySrydy
1YSToM SUSIP[IYD UO S1IJJD JUdIYIP Apuedyrudis
aaey jou op saondeld Surpas) [euwssled pue [euIaIRIA
*A[uo s1aiey Aq 1ea 03 aanssaid Jo asn JoMO[ 0) paje[al
os[e sem 9[41s Sunuared aaneILIOYINY ‘sIOYIL] Aq 8D
03 amssaxd pue s12y10w £q UOTIDLIISAI JO 3SN PISLIIdUT
R 9.l pooj AYI[eaYuN S,UIP[IYD Jo SurIojTuOU
12MO] 0) paje[al sem 9[4S Sunuored JAISSTULID
USIP[IYo Iop[o ur ueyy 11 jo

a8k 9} MOToq USIP[IYD J93UNOA UT a)elur pooj Ayifesy
ur adueLrea ay jo uonodoid 1a81e] e paure[dxs s10108]
[errurey ‘spooj = I) AIeayun ueyy AyIfeay jo axyejur
a1 10§ 198uoms a19m suone[arod Suridsyo-jusared

sIoquIaUI AJTUIRJ US9MISq SUSJ0IRd-g B D A WNISS
10J UOTIR[91I0D BIIPOW Y "PIYI-Idyjow 0) pareduwod
IYeIUl AR 10J UONB[RLIOD PlIYd-Iaye) Joduons
"SUOTIRTSII0D PIIYD-ISjour Uey] ayejul Juslnnuoloeur
R A319Ud 10J SUOTIB[a1I0D PIIY2-I9YIe] I9)ealD) d)ejur
Axe1a1p 10§ uone3a133e A[Turej Jo S[OAI] 2)BISPOIN
*(uonyerd0sse

193uoms sJayjour) ayeIul AR S,p[Iyd Jo s103o1paxd
JURdYIUSIS 9I9M AR JO SYBIUT SISYIR] B SIDYION

sdnoid jusrnnu/pooj Aq saLrea 11

PUE YeoM ST 9¥eIUl AIBIDIP UI 9DUR[QUISSAI PIYd-IudIed
*PIIY2-I9y3eJ UBY) SUONIB[OLIOD JUSLIINU P[IYD-IdYOW JO
J9QUINU I9)BDID) "dYEIUI S,P[IYD PUE eIl [0191SA[0YD
pue yis rejusred usamiaq UONBIDOSSE ISOPOIA

spedp pliys-Iayjour Suowe SUONE[RLIOd JOSUONS

e (1M ‘OeIur ATearp pIryd-1oyiey 3 plryd-1ayiout
30q I0J PIAIISQO IIM SUONIB[ILIOD SJBISPOW-YBIM

*ssauysy[as pue Adusdejdurod ‘Ajoyine reursred

JO SILI0S TIIM Palsenuod 3ureq YI[eay 0] JUSUIITUIOD
pue WI2dU0d ‘9sniadxa [eursjeur jo suondrdsap

PIM SIom pooy [ejusied Jo 1xauod oy} ur pasnpoid
A[TeUOTIE[aI ST 1OPUS3 MOT] [BIASI SJUNOIDE SISYION

JUSWISSISSY JuIpasg
I9[PpPO, R JuaIRd WAI-06

[o)

sadmdRIg SUIpad, [eIUSIRd

(SVIN) o1e2S
UOHOIY SWN[BIA JUSIRd

0 dymwads Apms

O uorsuaurip 3 JAIs
3unuaieq ‘g-A10jusAug
1opIosiq Suneq ‘04D

118231 14

juared 3 pIyd

y10q woij saydures poog
044 = uared

Axerp pooj

pay3em Kep ¢ = pryo

Axerp pooj skep ¢

044

xopu] Suney Ayijesq

— [[e2a1 A1e391p 1Y OM],
Juared

[ded pue pJIyd I0j SILILIp
pooj Aep-¢ jo s39s mog
044 wai 0T 1T
aATIEINUEND-TUISS pajepIfeA
oymads priyd 3 NPy

SMITAIS]UT PaINIINIIS-TUISS

PIo
s1eak 9-G'T

pIo s1eak 01-8

ULIp[IyD
page-fooyds

Pplo s1eaf G1-6

pIo s1eak G-g

pIo s1eak 61-C

pIo s1eak g

pIo s1eak £ <

pIo s1eak g

pIo s1eak g1—¢

plo s1eak G-¢

Ppio s1eaf Z1-8

e/U

SpeAp Ioyiej-Ioyow

P ‘sIayIey 60T SOYIOW QT T
‘paredpnred

SI9YIRY JO (FLT = U) %PpS
URIPIIYD 3§ SIDYIOW ZTE
STy 6EF B

SIOYIOW TG YIIM SasAeur
1030€) AI0JRULIJUOD OM],

STOYIOW OZE B STOYIEY LT

URIP[IYD 8 Jo syuared 96

(suos 0801 ‘s13y3nep
SEOT ‘SI9YIR] 8Ep ‘sToyow
£0OT) SoI[Twey Sey 1

SI9YIe G/ B SIPYIOW ZTT

SOI[IWe] $/L

solruey 611
*s191y3nep

TTEL B SUOS 0LET
‘sIotow OEZ T SI9YIEY 190T

saqrurey 901

saq[rurey 99

‘(9 = u) sIIOM
SIBOP[IP B (pT = W)
SISUIOUI {USWOM (F

[euO01139s-ss01D

TeUO1}I9S-SS0ID)

TeUOT}I9S-SS0ID)

[eUOTIDIS-SSOI)

[BUOTID3S-SS0ID)

1euo01}d3s-ss0I1)

TeUO1}I9S-SS0ID)

1euo01139s-ss0I1D

[euo1139s-Ss01D

1eUO01139s-SS01D

[eurpnyiuo

[eUOTIIS-SSOI)

Bunjuared pajerdosse pue SaNMILJIP SW[eIUs
PITYd jo syrodar 1oyiey pue sayjour aredwod of,

sjuared uBDLISUIY URDIXSN Ul sadnoeld Surpas)

Jo a8uel peoiq e sassasse ey} sadnoerd Surpasy
reyuared parrodai-jas Jo ainseaw e dofoAdp O],
snjels 1yem

PUe 191p SUSIP[IYD UT ddueLIes urejdxa o) ssaunjasn
S 10J QUIUIBXD USY) ‘SI9YIR] PUB sIoyow Aq

Pasn SINOIABYS( SWI[E3UI JO SUOISUSWIP AJIIUSPI O,

‘sIoUURW JUSIYIP Apuedyrudis
ur snjels JY31om S,USIP[IYd SIUSN[JUT SINOIARYS]
3urpagj [eusaled pue [euIaleul I9YIAYM 10[dXd Of,

URIPTIYD

1ooyasaid Y Jo siayiej pue siayjour jo sydures
[ed1ur-uou e ur JINg pue saondeid 3urpasy ‘sahls
Bunuared usamiaq sdrysuone[a1 ay) UIUILXD O,

SJURUTULIDIOP JUIUIEXD PUE SI[(ERLIBA

9yejul AIRI9IP I0J S1D9YJO [BIUSUILOIIAUD PAIRYS
pue dnduasd 0) 9[qeInquiIe uonerea jo uontodoxd
9} SJeWINSS pUE SUOIR[DLIOD [erfTurej Ajnuenb of,

*syuated I19Y) puE USIP[IYD Po-IBdA-9 UI S¥eIul
9[qe1a8aA pue JINIJ 0] UOTIR[RI Ul dU)0IRI-q PUB
D UTWE)IA JO UOIIBIUIDUOD WINISS 3} 21eS1ISOAUT O],

SI[IWIRY UMM

sa1e80188e oyejur A1€I9Ip MOY pUE JI SUIULIAIP OF,
syuared

IS pUB USIP[IYD UIIMID] N BIUT AR JO s10301paxd
pue uondunsuod ur SadUIYIP ISATRUE O,

sdiysuonerar
-1o1ut sureaned Are1s1p priyd-jusred sururexs of,

*saI[Turey 959y} Suoure

9yejul JuaLnnu jo uone3aid3e [eI[Iurej ssasse of,
“198uomns s1 drysuoneax

priyajuared yorym AJriuapr o) pue sdiysuoneras
A1e191p plIyo-juased pue ISY)eJ-IS9JOUI SSISSE O,

erensny
(¥102) 1431[d pue uosuwrepy

vsn
(£102) ‘Te 19 uueyds],

vsn
(6007) Te 3° ApusH

vsn
(1102) YsoPIN pue Sueyy

N
(8007) yemAey pue 1ossig

‘uapams ‘uredg

‘Arey ‘AreSuny ‘Aueuron

‘eruoysy ‘snid£) ‘wnidpg
(£102) 'Te 3 [80g

puerad
(9002) ‘[e 39 1110psIoy L,

ouer] (9661) ‘[e 19 IdIYINeA

puequig (110Z) ‘e 19 e[eyUeA

VSN (6002) 3uepm pue unopAag

VSN (2661) T 12 BLIRAIO

erensny
(ST0Z) ‘Te 10 uosuIqoy

$.M014DYaq puLInd 01 UOSLDAWOI Ul SoUmDIW AUDS SULINP SMMOMDYIq DUIDWL fo UM Y] Z°C'E

TeUOT}O9s-SS0I)

‘saI[Iurey 1191 Jo Surpasy oy ur uonedonred
SIa1IeJ SUIPUNOLIMNS JDUS[IS ) SSIIPPE O],

erjensny
e (P10T “Te 30 1ouuR])

sanifiqisuodsar 3 sajo1 3urpasy siaye; jo suonidedsad TeuIdlRIN 1°C'E

s3urpurq ure

A3ojopoydoIN

38y suLIp[IYD

az1g ardures

u8isog Apmis

wry Apms

Anuno) R sioyny

S. Rahill, et al.

'soonoeld 3urpas) pue saniiqisuodsal SuTpas) sIaYIey JO 1X91U0d Y} Ul sinolaeyaq pue suondedrad [eulaley
€ JlqelL



S. Rahill, et al.

Table 3 (continued)

Main Findings

Methodology

Children's Age

Sample Size

Study Design

Study Aim

Authors & Country

Mothers used more ‘covert restriction’ than fathers.

FPSQ-28

2-5 years old

279 mothers 225 fathers

Cross-sectional

To determine whether PFP across mothers and
fathers are interpreted and measured with

Jansen et al. (2018)

Australia

equivalent accuracy (measurement invariance)

using FPSQ-28.

Fathers reported lower self-regulation scores for their

CEBQ, FPSQ, Child Self-
Regulation in Eating
Questionnaire

Preschool

children

173 mothers & 81 fathers

Cross-sectional

To examine the inter relationships between parental
use of food as a reward, child self-regulation of

eating, and child emotional over eating. We

Powell, Frankel, and Hernandez

children than mothers did, and fathers reported higher
scores for emotional overeating than mothers did.

(2017)
USA

Fathers endorse using food as a reward more so than

mothers. Ideally,

Fathers were more authoritarian than mothers.
Authoritarian and permissive parenting practices were

Parenting style &

2.5-7.5 years

old

376 mothers
119 fathers

Cross-sectional

To compare mothers' and fathers' FPP across

Pratt et al. (2017)

dimensions Q, F-SCAPE,

multiple domains of positive and negative food

parenting behaviours.

USA

related to more coercive strategies. Mothers

@ This study was also included in section 3.2.2.

10
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(n = 102) of African-American fathers of children aged 3 to 13-years-
old and found that reported paternal modelling was not associated with
child's intake of fruit, vegetables or sugar-sweetened beverages (Harris
& Ramsey, 2015). The study by Watterworth et al., (2017) that had a
sample of 44 Canadian families with at least one preschool-age child,
found that paternal modelling was associated with a lower children's
nutrition risk score (Watterworth et al., 2017). However, comparisons
cannot be generated between these studies, as the children's dietary
outcome variables are different and the age ranges in each study are
also not comparable.

Three qualitative studies to date have explored fathers' perceptions
of role modelling and its importance (Fielding-Singh, 2017; Khandpur
et al.,, 2016; Walsh et al., 2017). Fathers in the qualitative study by
Walsh and colleagues believed they had a responsibility as the first role
models to their child in terms of healthy eating behaviours. However,
they feel that there was lack of information to guide them and that
reliable information needs to be more accessible (Walsh et al., 2017).
The majority of fathers in this study believed that there were ample
opportunities to set an example and influence their children's eating
behaviour, through both their words and actions around mealtimes
(Walsh et al., 2017). Over 35% of fathers in the qualitative study by
Khandpur, Charles, et al. (2016) and Khandpur, and et al (2016) re-
ported using role modelling to encourage their child aged 2 to 10-years-
old to consume a balanced diet (Khandpur et al., 2016). Findings from
the qualitative study by Fielding-Singh (2017) suggests that American
fathers of adolescents felt that it was not their responsibility to cook or
provide a healthy meal for their child; rather, for fathers, the drive-
through and processed foods were common solutions when faced with
food-related tasks (Fielding-Singh, 2017). This lack of feeding respon-
sibility in fathers of adolescents could be attributed to their child's age
and their potential ability to prepare and cook meals on their own.

Overall, findings from studies suggest that fathers of younger chil-
dren believe that role modelling is important to promote healthy eating
behaviours, however, findings suggest that fathers need to be more
aware of their behaviours around food as they can promote their child's
intake of both healthy and unhealthy foods. Despite these findings, it is
also necessary to examine the dietary intake between fathers and their
child, because as previously stated paternal modelling can transfer
eating behaviours from parent to child and is not always intentional
(Vaughn et al., 2016).

3.2.2. The association between father and child dietary intake

Several studies to date have attempted to establish family resem-
blance in the dietary intake patterns, including both parents and at least
one child. Findings from a systematic review and meta-analysis re-
vealed that there are weak to moderate associations between parents
and children's dietary intake (Wang et al., 2011). Although there has
been no systematic review or meta-analysis conducted with studies
containing fathers only, two longitudinal studies (Guerrero et al., 2016;
Walsh et al., 2016), seven cross-sectional studies (Hall et al., 2011;
Zuercher, Wagstaff, & Kranz, 2011; Lloyd et al., 2014; Harris & Ramsey,
2015; Vollmer, Adamsons, Gorin, et al., 2015; Walsh et al., 2015;
Hebestreit et al., 2017), and one randomised-control trial (Williams
et al., 2018) have investigated the potentially similarities between fa-
ther's and their child's dietary intake. The two longitudinal studies have
only investigated the influence of fathers' behaviours on pre-school
aged children's dietary intake. The large American longitudinal study
(n = 2441) by Guerrero et al., (2016) found that children had a lower
odds ratio of consuming sugar-sweetened beverages (SSB) at 4 years of
age if their fathers consumed breakfast more frequently with them
when they were 2-years-old (Guerrero et al., 2016). Whereas, fathers
who reported eating out more often with their child had children who
were more likely to eat fast food and consume SSB (Guerrero et al.,
2016). The other longitudinal study by Walsh et al. (2016) had a sig-
nificantly smaller sample size of Australian fathers (n = 208), irre-
spective of this, findings suggested that fathers' intake of fruit and sweet
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snacks were positively associated with their child's intake of these foods
between 20 months and 5 years of age (Walsh et al., 2016). In addition,
a father's intake when the child was 20 months old was positively as-
sociated with a change in their child's sweet snack and SSB intake at
both 3.5 and 5 years of age, along with an increase in their child's fruit
intake at 3.5 years of age (Walsh et al., 2016).

The cross-sectional studies included had a low to large sample size
ranging from 50 to 566 fathers, with two studies focusing on preschool-
aged children (Vollmer, Adamsons, Gorin, et al., 2015; Walsh et al.,
2015), two on primary school-aged children (Hall et al., 2011; Lloyd
etal., 2014), two on both age groups (Harris & Ramsey, 2015; Zuercher
et al., 2011) and one study in children aged six to sixteen years old
(Hebestreit et al., 2017). The studies were conducted in primarily
Australian (Hall et al., 2011; Lloyd et al., 2014; Walsh et al., 2015) or
American (Zuercher et al., 2011; Harris & Ramsey, 2015; Vollmer,
Adamsons, Gorin, et al., 2015) samples of fathers, with one study
conducted in a European sample of fathers (Hebestreit et al., 2017).
Findings from cross-sectional studies revealed that fathers' intake of
fruit (Hall et al., 2011; Zuercher et al., 2011; Harris & Ramsey, 2015;
Vollmer, Adamsons, Gorin, et al., 2015; Walsh et al., 2015) and vege-
tables (Zuercher et al,, 2011; Harris & Ramsey, 2015; Vollmer,
Adamsons, Gorin, et al., 2015; Walsh et al., 2015) were moderately to
strongly positively associated with their child's intake of these food
groups, with both positive (Hall et al., 2011; Walsh et al., 2015) and
inverse (Harris & Ramsey, 2015) associations observed with a child's
and fathers' intakes of energy-dense foods.

Alternative methods to identify family resemblance have been
conducted in cross-sectional studies in recent years to look beyond food
group resemblance and take into consideration energy consumption
(Lloyd et al., 2014), nutritional adequacy (Zuercher et al., 2011), and
dietary patterns (Hebestreit et al., 2017). Lloyd et al. (2014) found a
significant bivariate association between paternal and child percentage
energy from core foods (i.e. foods providing essential nutrients for
health) (Lloyd et al., 2014). The study by Zuercher et al. (2011) found
significant correlations between fathers' and children's nutrient intake
and if a father's intake was on course to meet their recommended nu-
trient intake, this doubled the odds for their child's diets to also meet
recommendations (Zuercher et al., 2011). Finally, in terms of dietary
patterns a large (n = 566) cross-sectional European study found that
children's “Sweet & Fat” dietary pattern was associated with fathers'
“Sweet & Fat” dietary patterns when they shared at least one meal a day
with them (Hebestreit et al., 2017). In addition, the same dietary pat-
tern correlation was evident between children and their fathers when
soft drinks were available in the home (Hebestreit et al., 2017). The
RCT called Healthy Dads, Healthy Kids was implemented in Southern
Australian in 93 overweight or obese fathers with primary school-aged
children to help fathers achieve their weight loss goals and educate
them on how to be a role model of positive health behaviours for their
children (Williams et al., 2018). Findings from 3 months post-RCT
suggest that there was significant correlations between changes in fa-
thers' and their child's intakes of carbohydrates, fruits, vegetarian
sources of protein and the frequency of meals eaten with vegetables
(Williams et al., 2018).

It should be noted that when evaluating these type of studies, it is
important to take into consideration the reporter-bias of the child's
dietary intake. Findings from a recent study revealed that there were
significant parent-respondent interactions, such that there was a
stronger parent-child association with the diet of parent reporting
child's intake than the other parent (Vepsildinen et al., 2018). In re-
lation to the seven studies discussed, it is difficult to determine if re-
porter-bias influences these observed findings; as the child's intake was
reported by mothers in three studies (both studies by Walsh and col-
leagues use the same sample cohort) (Hall et al., 2011; Walsh et al.,
2015; Williams et al., 2018), by fathers in two studies (Harris &
Ramsey, 2015; Vollmer, Adamsons, Gorin, et al., 2015), unclear in three
studies (Guerrero et al., 2016; Hebestreit et al., 2017; Lloyd et al.,
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2014), and one study also unclear for younger children (< 6 years old)
but self-reported by older children (Zuercher et al., 2011).

Overall, current research illustrates the positive and negative in-
fluence of paternal intake on child's food preference and subsequent
food intake. Future studies should promote children's self-reported
dietary intake (in children = 8 years old (Burrows et al., 2013)) or use
more advanced methods of dietary assessment (e.g. biochemical sample
analysis) to eliminate reporter's bias. All of the longitudinal studies
reported in this review were in younger children (< 5-years-old) and
therefore it is difficult to determine if observed father-child correlations
track into later childhood when the child becomes more autonomous
and is subjected to numerous social and environmental factors. In ad-
dition, more research is required to determine the potential mechan-
isms that explain the associations between parent and a child's dietary
intakes.

Family mealtimes also allow fathers to enforce rules around food
and to encourage children to consume their dinner through paternal
feeding practices. Therefore, it is important to establish the association
between paternal feeding practices and children's eating behaviours
and dietary intake.

3.2.3. Paternal feeding practices

Parenting practices relate to the behaviours or actions of parents for
child-rearing purposes that may impact their child's beliefs, behaviours,
and attitudes (Vaughn et al., 2016). Parenting behaviours can be do-
main-specific and parenting practices can vary based on the context in
which they are used and therefore should be assessed individually i.e.
parental feeding practices (Vaughn et al., 2016). Within the last two
decades, there has been an increase in the quantity of research on pa-
ternal feeding practices and their association with various child out-
comes. To understand these associations, the child and paternal char-
acteristics must be taken into consideration first.

3.2.3.1. Paternal feeding practices in relation to child and paternal
characteristics. Most of the studies exploring this association are
primarily cross-sectional quantitative studies, except for one
longitudinal study (Matton et al., 2013). Four studies found no
differences in paternal feeding practices based on child's gender
(Blissett et al., 2006; E. L.; Haycraft & Blissett, 2008a; Payne,
Galloway, & Webb, 2011; Haycraft & Blissett, 2012), with three
studies illustrating that fathers reported more pressure to eat with
their sons than their daughters (Loth et al., 2013; Orrell-Valente et al.,
2007; Pulley et al., 2014). Findings from the longitudinal study suggest
that more paternal monitoring led a reduction in overeating in only
boys over the 6 month follow-up period, with these results marginally
significant (Matton et al., 2013). In terms of a child's age, fathers of
older children reported more feeding responsibilities (Kimberley M
Mallan et al., 2014a,b) and restriction if concerned about their child's
weight (Musher-Eizenman et al., 2009; Payne et al., 2011) than fathers
of younger children. However, two studies found no association
between a child's age and paternal controlling feeding practices
(Blissett et al., 2006; Haycraft & Blissett, 2012). The review by
Khandpur et al., (2014) stated that there are inconsistent findings in
terms of a child's gender and that fathers report using food to regulate
emotions in younger children more so than older children (Khandpur
et al.,, 2014). Therefore, more longitudinal research is required to
establish how the temporality and stability of paternal feeding practices
change as children get older.

In terms of paternal characteristics, five studies in the review by
Khandpur et al. (2014) focused on paternal weight status or father's
perception of his weight status (Khandpur et al., 2014). Findings from
these studies suggest that higher body dissatisfaction was associated
with higher paternal reports of monitoring with their sons (Blissett
et al., 2006) and higher reports of pressure to eat with both their sons
and daughters (Blissett & Haycraft, 2011). Only one cross-sectional
observational study to date has shown an association between fathers
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self-reported BMI and paternal use of pressure to eat during feeding (E.
L. Haycraft & Blissett, 2008b), with three other cross-sectional studies
finding no associations (Blissett et al., 2006; Mallan et al., 2014a,b;
Musher-Eizenman et al., 2009; Kimberley M). Only two quantitative
cross-sectional studies have examined a possible association between
paternal socio-economic status (SES) and paternal feeding practices,
with one study suggesting that fathers from lower SES use more pres-
sure to eat with their children (Kimberley M Mallan et al., 2014a,b),
while the study found no significant associations between SES and
paternal controlling feeding practices (Haycraft & Blissett, 2012). A
qualitative study by Khandpur and colleagues have also explored the
influence of fathers' education level and residency status on paternal
feeding practices (Khandpur et al., 2016). Twenty individual feeding
practices were identified within this sample of American fathers, with
fathers with higher education levels reporting more feeding on schedule
(75% vs. 50%), modelling eating practices (50% vs. 29%) and using a
distraction to feed (37% vs. 4%) than fathers with lower education le-
vels (Khandpur et al., 2016). Whereas fathers with lower education
levels reported higher levels of letting their child dictate food pre-
ferences (92% vs. 37%) and using food to bond with their children
(29% vs. 6%) than fathers with higher education levels (Khandpur
et al., 2016).

3.2.3.2. Paternal  feeding  practices and children's eating
behaviours. Limited research has been conducted to establish the
association between paternal feeding practices and children's eating
behaviours, with the majority of research conducted in mother-child
dyads. However, there have been four cross-sectional quantitative
studies (Haycraft & Blissett, 2012; Vollmer, Adamsons, Foster, et al.,
2015a; Powell et al., 2017; Harris et al., 2018b) and one longitudinal
(Matton et al.,, 2013) quantitative study conducted to explore this
research question. The four cross-sectional studies included fathers of
preschool children (Haycraft & Blissett, 2012; Vollmer, Adamsons,
Foster, et al., 2015a; Powell et al., 2017; Harris et al., 2018b) and the
longitudinal study included fathers of school-aged children (Matton
et al.,, 2013). Studies suggest that paternal reports of restriction and
pressure to eat are associated with higher levels of avoidant eating
(Haycraft & Blissett, 2012; Vollmer, Adamsons, Foster, et al., 2015a;
Harris et al., 2018b) and decreased ability of the child to self-regulate in
the context of eating (Powell et al., 2017). In contrast Vollmer and
colleagues found that paternal restriction was associated with higher
food approach eating behaviours and pressure to eat was associated
with lower food approach eating behaviours (Vollmer, Adamsons,
Foster, et al., 2015a). Finally, as previously mentioned, Matton et al,,
(2014) found that more paternal monitoring led a reduction in
overeating in only boys over a 6 month follow-up period (Matton
et al., 2013), with Haycraft & Blissett finding that higher paternal
monitoring was associated with decreased emotional under-eating in all
children (Haycraft & Blissett, 2012). No qualitative studies to date have
explicitly investigated fathers' behaviours around mealtimes in relation
to their child's eating behaviours. Therefore, more research is required
to understand fathers' attitudes and beliefs in relation to their child's
eating behaviours, such as how they respond to them, while
longitudinal studies would allow us to examine the direction of the
relationship.

3.2.3.3. Paternal feeding practices and child's dietary intake. Following on
from this, we need to establish direct associations between paternal
feeding practices and child's dietary intake. As illustrated by the
systematic review and meta-analysis by Yee et al., (2017) there is a
large body of research investigating the association between parental
feeding practices and their child's ‘healthy’ and ‘unhealthy’ dietary
intake. However, unfortunately, the majority of studies do not include
fathers at all or if fathers are included in the study, they only represent
a small proportion of the sample and the results report mothers and
fathers collectively (Yee et al., 2017). To date, only three cross-sectional
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studies directly explored the association between paternal feeding
practices and a measure of their preschool child's dietary intake
(Vollmer, Adamsons, Gorin, et al., 2015; Lora et al, 2016;
Watterworth et al., 2017). Vollmer and colleagues found no
significant association between paternal feeding practices and their
child's dietary quality score (Vollmer, Adamsons, Gorin, et al., 2015).
The study by Watterworth and colleagues used a child's nutrition risk
score as an outcome measure of the child's dietary intake and found that
a father's use of coercive feeding practices were associated with a
higher children's nutrition risk score (Watterworth et al., 2017). With
fathers' reports of role modelling, involving children in meal
preparation and providing a healthy home, associated with a reduced
children's nutritional risk score in preschool Canadian children
(Watterworth et al., 2017). The cross-sectional study by Lora et al.,
(2016) found that paternal use of food as a reward or to calm the child
was associated with increased SSB intake in Hispanic but not African
American preschool children (Lora et al., 2016). Therefore, no clear
conclusion can be made given the range of outcome variables used to
assess children's dietary intakes. While the potential long-term
influence needs to establish by recruiting a sample of older children
or ideally conducting longitudinal studies.

It should also be noted that two longitudinal studies have explored
associations between parenting styles and their child's food intake, with
parenting styles representing the emotional condition of the parent-
child relationship (Alsharairi & Somerset, 2015). The study by
Alsharairi and Somerset (2015) found that fathers, who reported a
permissive parenting style when child was aged 4 to 5-years-old, had
children with higher odds of consuming > 1 portion of fruit and ve-
getable two years later, compared to fathers who reported a disengaged
parenting style (Alsharairi & Somerset, 2015). While fathers who re-
ported an authoritative parenting style when child was aged 4 to 5-
years-old, had children with higher odds of consuming > 1 portion of
fruit and vegetable two years later (in girls only) and four years later (in
boys only), compared to fathers who reported a disengaged parenting
style (Alsharairi & Somerset, 2015). The longitudinal study by Berge
and colleagues in American adolescents found that paternal permissive
feeding style predicted their daughter's fruit and vegetable intake five
years later when compared to authoritarian fathers (Berge et al., 2010).
More research is required to establish how the emotional climate in
relation to feeding can influence paternal feedings practices and chil-
dren's dietary intake.

Overall, findings suggest that fathers play an important role in the
development of eating behaviours. The context and type of paternal
behaviour around mealtimes can determine whether paternal presence
and influence will have a positive or negative influence on a child's
eating behaviours and dietary intake. However, as research pre-
dominately focuses on mothers in relation to child feeding, this review
needs to address maternal perceptions of fathers feeding responsibilities
and explore the differences in maternal and paternal behaviours during
family mealtimes.

3.3. Maternal perceptions and behaviours in the context of paternal feeding
responsibilities and feeding practices

Mothers are predominately the primary caregiver and according to
Townsend are referred to as the ‘default parent’ (Townsend, 2002). This
statement is supported by most studies and interventions that include
children as they primarily include mothers as the primary care-giver
(Davison et al., 2018; Morgan et al., 2017). As research suggests that
mothers are more responsible for feeding their children than fathers, it
is necessary to understand their perceptions in relation to their partners'
involvement in feeding their child as this may give insight to the factors
influencing the roles and responsibilities of fathers (Blissett et al., 2006;
Ek et al., 2016; Harris et al., 2018a; Pulley et al., 2014). In addition,
children's dietary intake can be influenced by their mothers' and fathers'
attitudes and behaviours, and therefore the associations between
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mothers' and fathers' behaviours during mealtimes need to be examined
collectively to determine if similarities or differences exist.

3.3.1. Maternal perceptions of fathers feeding roles & responsibilities

To establish how mothers perceive fathers' role in feeding, we need
to determine how mothers view their responsibilities in comparison to
fathers. Two qualitative studies addressed this question in mothers of
preschool children (Tanner, Petersen, & Fraser, 2014) and adolescents
(Fielding-Singh, 2017). Findings from Tanner and colleagues suggest
that all the women (n = 24 mothers, n = 6 social care providers)
participating in the study viewed themselves the primary, or in some
cases the only person responsible for managing their family's diet
(Tanner et al., 2014). Women in this study said fathers lack of cooking
skills were the most common reason for fathers not preparing or
cooking meals, with many mothers believing they had to cook in order
to provide ‘fresh’ and healthy family meals. However, the women in-
terviewed were accepting of their partners lack of involvement, as al-
though fathers were often willing to cook, mothers knew they were the
superior cook and in addition had a greater interest in cooking than
fathers (Tanner et al., 2014). The study by Fielding-Singh (2017) con-
sisted of in-depth interviews of American middle- and upper-class fa-
milies, with at least one parent and one adolescent interviewed
(Fielding-Singh, 2017). Findings suggest that mothers were concerned
about fathers detachment or disinterest in a healthy diet, with mothers
worried about fathers modelling of unhealthy dietary behaviours to
adolescents, and fathers feeding adolescents unhealthy foods (Fielding-
Singh, 2017). Mothers in this study did not see food-work or healthy
eating as part of their partners' duties and only a few mothers thought
that the unequitable division of labour around mealtimes was unjust
(Fielding-Singh, 2017).

In terms of general paternal roles, studies have found that maternal
perception of a father's responsibility as a carer for their child is a
strong predictor of father involvement, regardless of a father's percep-
tion of his role (Grossman, Pollack, & Golding, 1988; McBride et al.,
2005; McBride & Rane, 1997). Limited research within a feeding con-
text has been conducted and therefore it is not fully understood how
this psychological concept may influence paternal feeding practices. A
quantitative study in American fathers (n = 150) somewhat in-
vestigated this concept, with a father's perception of his partner's views
of both his role as a father in general and during mealtimes not differing
from his own perceptions (Vollmer, Adamsons, Foster, et al., 2015b).
These findings suggest that fathers believe that their partner identifies
the father as an important figure within the family and during meal-
times. However, as stated by Vollmer and colleagues in the limitations
of the study, it is difficult to determine if fathers reported their partner's
perceptions of the role of the father accurately and ideally the father's
partner should have completed this questionnaire (Vollmer, Adamsons,
Foster, et al., 2015b).

It is necessary to explore parental perceptions of feeding roles, as
they can influence parental behaviours during mealtimes and can be
directly interpreted by children. Therefore, the similarities or differ-
ences between mothers and fathers behaviours during mealtimes need
to be examined and subsequently how their behaviours are associated
with their child's eating behaviours and dietary intake.

3.3.2. The influence of maternal behaviours during family mealtimes in
comparison to paternal behaviours

There is some conflicting evidence within the literature in terms of
which parent has the greatest influence on a child's diet, with some
studies reporting greater mother-child correlations (Beydoun & Wang,
2009; Oliveria et al., 1992; Robinson et al., 2015; Vanhala et al., 2011;
Vepsdldinen et al., 2018) and others reporting greater father-child
correlations (Thorsdottir et al., 2006; Vauthier et al., 1996) for food and
nutrient intake. The studies that found greater mother-child dietary
associations were generally more recent, and were larger cross-sec-
tional studies with a larger age range (1-18 years old) (Beydoun &
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Wang, 2009; Bogl et al., 2017; Robinson et al., 2015; Vanhala et al.,
2011; Vepsildinen et al., 2018) compared to those who reported greater
father-child correlations (Thorsdottir et al., 2006; Vauthier et al.,
1996). However, in the majority of studies, it is unclear whether the
mother or father reported their child's dietary intake, which may result
in reporters-bias and parent-respondent interactions, such that there
may be a stronger parent-child association with the diet of parent re-
porting the child's intake compared to the other parent (Vepsildinen
et al., 2018).

In terms of parental feeding practices findings from the compre-
hensive review by Khandpur et al. (2014) illustrate that nine out of
twelve studies found significant differences between the meal-time
feeding practices of mothers and fathers, which will be elaborated on
below (Khandpur et al.,, 2014). The three studies that found no sig-
nificant differences were cross-sectional in design and had small sample
sizes (two had 23 fathers and one had 107 fathers) (E. L. Haycraft and
Blissett, 2008b,a, Blissett & Haycraft, 2011). Khandpur et al. (2014)
suggest that in comparison to mothers, fathers reported lower levels of
monitoring (Blissett & Haycraft, 2008; Blissett et al., 2006) and fre-
quency of meals with their child (Haycraft & Blissett, 2012). Fathers
were also less likely to monitor children's snack food intake (Zhang &
MclIntosh, 2011), place limit on snack foods or ensure availability of
fruit and vegetables (Hendy et al., 2009). In contrast, fathers had a
higher level of control in the amount of food consumed by the child
(Hendy et al., 2009), restrictive feeding practices (Musher-Eizenman
et al., 2009) and greater use of pressure to eat (Hendy et al., 2009; Loth
et al., 2013; Tschann et al., 2013) than mothers. While the observa-
tional study by Orrell-Valente et al., (2007) found that fathers were less
likely to use neutral prompts, reasoning, or praise and used fewer
feeding strategies in general per meal than mothers (Orrell-Valente
et al., 2007).

The studies that have been conducted in the years after Khandpur
and colleagues comprehensive review in 2014 also illustrate conflicting
evidence between maternal and paternal feeding practices. The six
cross-sectional quantitative studies are primarily in parents of pre-
school-aged children (Adamson & Blight, 2014; Harris et al., 2018b;
Jansen et al., 2018; Powell, Frankel, & Hernandez, 2017; Pratt et al.,
2017). Half of the studies conducted with both parents (Adamson &
Blight, 2014; Harris et al., 2018b; Jansen et al., 2018; Pulley et al.,
2014) and half using the same measurement tool to assess parental
feeding practices (Feeding Practices and Structure Questionnaire)
(Harris et al., 2018b; Jansen et al., 2018; Powell, Frankel, et al., 2017).
Out of the six studies, three were in Australian samples (Adamson &
Blight, 2014; Harris et al., 2018b; Jansen et al., 2018) and three were in
American samples (Powell, Frankel, et al., 2017; Pratt et al., 2017;
Pulley et al., 2014). One study found no significant difference between
mothers and fathers and how they respond to mealtime issues
(Adamson & Blight, 2014). While another study assessed the parental
feeding practices of 77 American families (children aged 6-12 years)
and found that fathers reported greater pressure to eat with their
children than mothers did, with no differences reported between mo-
thers and fathers use of restrictive feeding practices (Pulley et al.,
2014). Two studies conducted secondary analyses on the same study
sample: Mums and Dads (MAD) for mealtimes (Harris et al., 2018b;
Jansen et al., 2018). The study by Jansen and colleagues included all
mothers (n = 279) and fathers (n = 335) from the MAD for mealtimes
study (Jansen et al., 2018), whereas Harris and colleagues only in-
cluded mother-father pairs (n = 208) (Harris et al., 2018b). Both stu-
dies found that fathers endorsed using food as a reward for good be-
haviour more so than mothers (Harris et al., 2018b; Jansen et al.,
2018), with no significant difference observed between mother and
father reports of persuasive feeding and reward for eating (Harris et al.,
2018b). In contrast, Jansen and colleagues found that fathers reported
more reward for eating and less covert restriction and structured meal
timing than mothers (Jansen et al., 2018). Differences may exist be-
tween studies due to the set of subjects selected within the sample.
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Similarly, Powell, and et al (2017) and Powell, Frankel, et al. (2017)
found that fathers endorse using food as a reward for good behaviour
more so than mothers (Powell, Frankel, et al., 2017), and Pratt et al.
(2017) also found that fathers used more coercive food parenting
strategies and less structure-based parenting strategies than mothers
(Pratt et al., 2017).

Findings from two qualitative studies support those from quantita-
tive studies (Khandpur, Charles, et al., 2016; Tanner et al., 2014).
Tanner and colleagues suggest that mothers believe that fathers were
‘tougher’ or ‘harder’ with their children than they were and displayed a
more authoritarian role in relation to feeding routines, especially when
the father expressed concern over their child's weight (Tanner et al.,
2014). Khandpur and colleagues conducted a study investigating fa-
thers perceptions on feeding practices and responsibilities utilised by
them and their partners (Khandpur, Charles, et al., 2016). Findings
revealed that approximately half (46%) of fathers reported cooperative
food parenting practices with their partner, whereas 40% stated that
there were conflicting food parenting practices. Fathers reported that
conflict arose around access to energy-dense foods and introducing
variety to the diet. Dissimilarities in practices were due to differences in
parental eating habits and feeding philosophies as well as concern for
their child's health/weight, which fathers reported often resulted in the
child refusing to eat (Khandpur, Charles, et al., 2016).

Overall, it is clear that there are some differences between maternal
and paternal feeding practices. In general, it appears that fathers utilise
more coercive feeding practices, which suggests they adopt a more
authoritarian figure during mealtimes than mothers. In addition, fur-
ther research is required to establish both the individual and common
predictors of maternal and paternal feeding practices.

4. Conclusion

The literature to date suggests that while mothers still view them-
selves as the primary caregiver, fathers have some form of responsi-
bility in some aspect of feeding their child, from deciding food avail-
ability in the home (grocery shopping) to interacting with their child
during mealtimes. However, as with research in mother-child dyads,
the interactions during mealtimes between fathers and their children
can both positively and negatively influence children's long-term eating
behaviour. These interactions include the types of foods fathers choose
to eat in the presence of their children, which can consequently en-
courage role modelling and influence children to adopt a similar eating
patterns to their fathers if they frequently engage in mealtimes with one
another. Another interaction during mealtimes and a recurrent theme in
the literature is fathers' greater use of coercive feeding practices in
comparison to mothers and its association with food avoidant eating
behaviours in children. Overall, research to date highlights the im-
portance of including fathers in research relating to children's dietary
intakes. Studies to date that have touched on various aspects of fathers'
attitude and behaviour in relation to child feeding and have sig-
nificantly contributed to the literature. However, future research needs
to investigate family meals as a broader construct and include children
from infancy to adolescence. The entire family context needs to be
taken into consideration, with both quantitative and qualitative studies
necessary to gain a fuller understanding of the differential influence on
children's dietary intake from the numerous individuals involved in the
child's daily routine.
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