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Abstract

Fussy eating and food refusal are common in young children. These behaviours
can contribute to anxiety or concern in parents and caregivers, who have called
for credible support to help them navigate the challenges of feeding young
children. Given recent increases in technology, and use of the Internet as a
trusted source of parenting support, the Child Feeding Guide digital health
intervention was created to provide evidence-based support to parents and
caregivers to help them to feed children and establish healthy eating habits from
the early years. An evaluation was conducted with 25 mothers (with a child aged
6 months to 4 years) who used the Child Feeding Guide website/app over
4 weeks. Mothers provided information about their feeding practices and anxiety
levels at baseline, and again 4 weeks later, and answered questions regarding the
acceptability and use of the digital support resource. Significant decreases were
seen in maternal anxiety and in maternal use of pressure to eat and restriction of
food from children for weight reasons. Mothers reported that the Child Feeding
Guide was easy to use, that they valued its credibility and reassurances, and that
its content helped them to better understand their child’s eating behaviour. These
promising findings suggest that naturalistic use of a digital health intervention
could contribute to reductions in mothers’ use of controlling feeding practices
and levels of anxiety. Such findings are important for supporting the
development of healthy eating habits in young children and are likely to be
relevant to health and childcare professionals.
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foods can be challenging for parents and caregivers,
particularly in the context of obesogenic environments
where foods high in fat, sugar and salt are increasingly
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prevalent and palatable (Porter et al. 2018). In the
UK, less than 20% of children eat the recommended
five portions of fruit and vegetables per day (NHS
Digital 2018). The importance of establishing a
healthy diet early in life is widely accepted and linked
to later positive health outcomes including a lower
risk of preventable diseases such as obesity, type 2 dia-
betes and cancer (Aune et al. 2017; Health & Social
Care Information Centre 2017). Eating habits estab-
lished early typically continue throughout childhood
and into adulthood (e.g. Mikkila et al. 2005), so help-
ing parents/caregivers to support children’s healthy
development from the early years is paramount.

Children’s fussy eating behaviours are commonplace
and fussy eating or food refusal can be concerning for
parents/caregivers (Walton et al. 2017; Boswell ef al.
2019). Many children go through a phase of fussy/
picky eating which often starts around 18-24 months
(Birch & Fisher 1998). This can include children
refusing new and previously liked foods and is often
associated with the avoidance of healthy foods, such
as fruits and vegetables, and a refusal to eat family
meals (Dovey et al. 2008; Harris et al. 2019). Evi-
dence suggests that parents tend not to offer young
children a disliked or refused food more than around
five times (Carruth et al. 2004) which means that all
too easily, numerous foods can become eliminated
from young children’s diets. The feeding practices and
behaviours used by parents and caregivers in these
early years can shape children’s lifelong eating beha-
viours and health outcomes (Ventura & Birch 2008)
and therefore represent an important area for inter-
vention.

Many parents/caregivers use feeding practices with
their children which are considered controlling, such
as pressuring children to eat more than they wish,
using food as a reward (e.g. for eating another food
or for a exhibiting a desired behaviour) or overtly
restricting children’s intake of certain foods (usually
less healthy, junk’ foods). While often used with the
best of intentions, these controlling feeding practices
can have unintended consequences such as impairing
children’s autonomy around eating and are often asso-
ciated with less healthy eating behaviours in children
(Birch et al. 2001; Wardle ez al. 2005). For example,
children report less liking for foods that they have
been pressured to eat (e.g. Galloway et al. 2006) and
tend to eat more of the foods that are restricted when
they subsequently have free access (e.g. Birch et al.
2003; Boots et al. 2018). Both of these outcomes are
typically the opposite of parents’ intentions, illustrat-
ing how controlling feeding practices can disrupt

children’s responses to their internal hunger and sati-
ety cues which, in turn, can contribute to the develop-
ment of overweight and obesity (Faith et al. 2004).
Additionally, when food is used as a reward, it can be
associated with later over-eating behaviours and sub-
sequent dietary restraint (Puhl & Schwartz 2003; Far-
row et al. 2015), similarly disrupting children’s
natural self-regulation of hunger and satiety.

It is common for parents or caregivers to feel con-
cerned, worried or anxious if their child refuses food
and/or eats a limited, perhaps predominantly
unhealthy, diet (e.g. Coulthard & Harris 2003; Nor-
man et al. 2015; Walton et al. 2017; Daniels 2019).
Parental concern about children’s fussy eating has
recently been shown to be related to greater use of
more controlling feeding practices (Harris er al. 2018).
Furthermore, maternal symptoms of anxiety have also
been associated with greater reported use of pressure
to eat, restriction (both for reasons of health and
weight control), using food to regulate emotions and
using food as a reward in mothers of 2-4 year-olds
(Haycraft 2020). Together, these findings demonstrate
that concern or anxiety around children’s food intake
is prevalent and linked to parent/caregiver feeding
behaviours.

Research into ways to promote the development of
children’s healthy eating behaviours is abundant and
as well as recommending that parents/caregivers avoid
using controlling feeding practices, this research also
advocates the use of numerous behaviours which have
been shown to be effective at promoting children’s
healthy food intake. These methods include repeated
exposure, so that children have continued opportuni-
ties to learn to like new tastes and textures (e.g. War-
dle et al. 2003; Cooke 2007; Holley er al. 2015), role
modelling, so that children can learn from seeing
others eating and enjoying a variety of foods (e.g. Pal-
freyman et al. 2014; Holley et al. 2015; Finnane et al.
2017), and trusting children to eat according to their
internal hunger and fullness cues, by offering suitable
portion sizes and being responsive to children’s signals
around hunger and fullness (e.g. Fisher & Kral 2008;
Tan & Holub 2011).

Sharing information with families

While the research evidence is now clear about what
is (and is not) recommended to support the develop-
ment of children’s healthy eating, this information is
slow to transfer to parents and caregivers who need
evidence-based advice. Indeed, parents and caregivers
have reported a lack of effective, credible information
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to support them with feeding children once comple-
mentary feeding has begun and children have transi-
tioned to eating solid foods (Mitchell et al. 2013a).
Spence et al. (2016) found that many Australian moth-
ers of 2 year-olds reported being unaware of some of
the recommended feeding practices. They found that
mothers felt that learning about and adopting those
recommended practices [through the Melbourne Infant
Feeding, Activity and Nutrition Trial (InFANT) clus-
ter-randomised controlled trial] made child feeding
easier (Spence et al. 2016). This finding is encouraging
but highlights a need to communicate information
about recommended feeding practices and behaviours
to the parents and caregivers who implement them.
Increasingly, health-related information is being
shared digitally, via websites and apps, and is fre-
quently accessed using mobile devices (phones, tablets)
as well as computers/laptops. Nearly every adult in
the UK (96%) uses a mobile phone (Ofcom 2019),
and so it is unsurprising that there has been a signifi-
cant increase in health interventions which are deliv-
ered via digital technologies [also known as electronic
health (eHealth) and mobile health (mHealth) tech-
nologies], such as smartphones, websites or text mes-
saging. Digital health interventions offer significant
potential to deliver effective, cost-effective, efficient,
highly scalable behaviour change programmes (e.g.
Mitchell et al. 2013b; Murray et al. 2016). This rise
in providing health information digitally has been pos-
sible due to rapid advances in technology and
increased coverage of mobile cellular networks, with
individuals living in both developed and developing
countries now frequently accessing digital information
and support (WHO 2011). A recent review of healthy
eating interventions delivered to families in the home
environment revealed that seven of the 39 studies
(18%) had implemented an mHealth intervention
(Snuggs et al. 2019). Boswell et al. (2019) recently
explored parents’ willingness to participate in online
and social media-based interventions in 330 Australian
parents with a 2-5 year-old. They found that the pre-
ferred method of intervention participation was a
combination of online platforms (websites, email,
Facebook) and concluded that online interventions are
an acceptable alternative to traditional interventions.
Mothers also report using the internet and social
media as frequent, trusted sources of information
about parenting and child health, although they are
aware of the need for caution about the credibility of
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such information (Moon et al. 2019). Digital health
interventions typically address some of the common
barriers to participating in more traditional health
interventions, such as time, location and childcare fac-
tors (e.g. Virudachalam et al. 2016). As such, digital
health interventions offer a promising way to inter-
vene with parents and caregivers to support their child
feeding practices.

Together, the evidence highlights a need to better
support parents and caregivers with promoting healthy
eating behaviours in their children. Given that eating
habits developed early in life typically track with chil-
dren into adolescence and adulthood (Mikkila et al.
2003), there is value in supporting this development in
families of young children. The use of controlling
feeding practices is common, yet they often have unin-
tended consequences for children’s eating behaviours
and so educating and supporting parents and care-
givers around their child feeding practices is an impor-
tant area of intervention. Given recent increases in
technology and eHealth/mHealth interventions (Mur-
ray et al. 2016; Ofcom 2019; Snuggs et al. 2019), pro-
viding this support digitally would seem a
parsimonious yet effective way to reach a range of
families.

Development of the Child Feeding Guide
digital support resource

To address the identified gap in credible, accessible
support for parents and caregivers around feeding chil-
dren and promoting children’s healthy eating beha-
viours, we developed the Child Feeding Guide (www.c
hildfeedingguide.co.uk/), a freely available website and
web app which aims to provide parents/caregivers
(and now, also, health and childcare professionals)
with a repository of evidence-based information and
support (in the form of advice and recommendations)
to support child feeding and improve children’s eating
behaviours. A digital format was adopted given recent
increases in eHealth and mHealth as sources of infor-
mation and the ability for online support to reach a
wide variety of recipients, irrespective of geography,
age and socio-economic status (e.g. Brodie et al.
2000). Evidence suggests that interactive interventions
which use technology to deliver education and support
may be effective at enhancing understanding and pro-
viding support while also being low cost to deliver
and maintain (Mitchell et al. 2013b).

The Child Feeding Guide focuses on the common
feeding pitfalls that families encounter (i.e. children’s
food refusal and unhealthy food preferences) and
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parent/caregiver use of pressure for children to eat,
food as a reward, and restriction of food. It explains
what each pitfall is, why it occurs and shares advice
(based on research findings) about what to do when
the pitfall is encountered. The Child Feeding Guide
aims to support parents/caregivers to reduce their use
of controlling feeding practices (i.e. pressure, restric-
tion, using food as a reward) and, instead, to imple-
ment recommended practices to promote children’s
food intake (e.g. repeated exposure, role modelling).
To promote user engagement, the Child Feeding Guide
is interactive (Hekler et al. 2016). Users can track and
monitor their feelings and their child’s emotions
around mealtimes over time. They can also use tools
to monitor progress with introducing new foods. All
content in the Child Feeding Guide has been written
by child feeding experts and iteratively refined with
feedback from parents/caregivers, health and childcare
professionals, and family charities.

The Child Feeding Guide is underpinned by research
evidence and by several theories of behaviour change.
Throughout the Child Feeding Guide, information is
provided for users about the link between behaviour
and child health, and the consequences of parent or
child behaviours are explained, as per the Informa-
tional Motivational Behavioural Skills Model (Fisher
et al. 2003). This explains the reason behind making
suggested changes and acts as a motivator for beha-
viour change. Self-Determination Theory posits that
fostering autonomy facilitates learning (Ryan & Deci
2000). By giving users personal choices throughout
the intervention (as in the Child Feeding Guide, where
there is no expectation that users engage with every
aspect; only those which they feel are applicable), this
is intended to motivate users’ engagement with the
resource (Ryan & Deci 2000). Finally, improving par-
ents’ self-efficacy around child feeding is vital given
evidence that those with high self-efficacy are more
likely to view difficult tasks, such as improving their
child’s diet, as something that they can master rather
than something to be avoided (Bandura 1977). Self-ef-
ficacy refers to an individual’s confidence in their abil-
ity to achieve results. Parents commonly report feeling
anxious or concerned about their child’s eating and/or
weight (Mitchell ez al. 2013b) which can result in the
use of inappropriate feeding practices and an inability
to see improvements when they occur. Therefore, the
Child Feeding Guide incorporates interactive tools
which allow users to track and monitor changes in
behaviours, as well as educating and empowering
them to manage their child’s feeding behaviours, and
thereby boosting their own self-efficacy.

Is use of the Child Feeding Guide associated
with improved feeding practices or
reductions in anxiety?

To understand about the potential benefits that might
be linked to using the Child Feeding Guide, we con-
ducted an initial evaluation to explore whether there
were any changes in parents’ feeding practices and/or
general anxiety levels after engaging with the Child
Feeding Guide over a 4-week period. To do this, we
recruited parents/caregivers of young children via
nursery schools and social media sites. Ethical
approval was granted by Loughborough University’s
Ethical Approvals (Human Participant) Sub-Commit-
tee. Twenty-nine mothers took part but four of these
(14%) reported that they did not use the Child Feed-
ing Guide and so had to be excluded from the evalua-
tion analysis. This left 25 mothers of 14 male and 11
female children aged 6 months to 4 years (mean
27 months, SD 14.45). The mean age of the mothers
was 35 years (SD 4.72, range 27-47 years), and 72%
described themselves as White/Caucasian and 80%
had a degree-level qualification. Most (92%) of the
mothers described themselves as the main provider of
meals for their child, with mothers reporting being
present for mealtimes on average 17 times per week
(range 3-21 meals).

Parents/caregivers were invited to take part in a pro-
ject which aimed to explore the effectiveness of a digi-
tal tool (the Child Feeding Guide) to help them with
feeding children and establishing children’s healthy
eating behaviours. They were invited to complete a
short survey looking at their child feeding practices at
baseline (T1). Participants were then emailed a
detailed summary about the digital support resource.
This summary explained how they could access the
resource and highlighted some of the benefits that
could be obtained from it (i.e. tips to help them and
their child enjoy happy, healthy mealtimes; tools to
help them track their child’s eating behaviour; advice
on how to avoid common feeding pitfalls; and ideas
for ways to have fun with food). Participants were
asked to use the digital support resource as much as
they wished over the next 4 weeks. This approach
was chosen to mirror participants’ naturalistic interac-
tions with digital support resources and the way in
which it was envisaged that the Child Feeding Guide
would be used.

After 4 weeks, participants were emailed a link to a
follow-up (T2) survey and completed the same mea-
sures as at T1. They were also asked to provide feed-
back on the digital resource. All participants who
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completed both surveys were entered into a prize draw
to win one of several high street shopping vouchers to
thank them for their time.

Measuring changes

The first survey requested background/demographic
information from the participants (e.g. caregiver and
child age and gender, and caregiver ethnicity and edu-
cation level) as well as information about how often
the caregiver eats with the child. As part of both the
first (T1) and the follow-up (T2) surveys, participants
were asked to provide information on their child feed-
ing practices and anxiety levels by responding to ques-
tions from two standardised, valid and reliable
questionnaires, as summarised below.

Feeding practices

The Comprehensive Feeding Practices Questionnaire
(CFPQ) (Musher-Eizenman & Holub 2007) assesses
the child feeding practices used by parents/caregivers.
Five of its 12 subscales were used in this evaluation
as they most closely relate to the content of the dig-
ital support information provided to participants.
The five subscales were as follows: Pressure (4
items) — use of pressure for the child to consume
more food at meals; Restriction for weight control
(8 items) — control of the child’s food intake with
the purpose of decreasing or maintaining the child’s
weight; Restriction for health (4 items) — control of
the child’s food intake with the purpose of limiting
less healthy foods and sweets; Food as a reward (3
items) — use of food as a reward for the child’s
behaviour; and Modelling (4 items) — assessing par-
ental modelling of healthy eating in front of the
child. Responses are averaged, and higher mean
scores for each subscale show greater use of that
feeding practice.

Parent/caregiver anxiety

Seven items of the Hospital Anxiety and Depression
Scale (HADS) (Zigmond & Snaith 1983) assess symp-
toms of anxiety (e.g. “Worrying thoughts go through
my mind’), and these questions were completed by
participants in the current evaluation. The responses
are summed, with higher scores indicating greater
symptoms of anxiety. Despite its name, this measure is
well used in general population samples (e.g. Bjelland
et al. 2002).

The Child Feeding Guide 5

Did parents use the Child Feeding Guide
digital health resource?

Participants were asked whether they had used the
digital resource (yes/no) and, if they had, approxi-
mately how many times they did so over the 4-week
period (options given were: 1-5, 6-10, 11-15, 16-20,
more than 20 times). Four (14%) of the mothers who
took part in this evaluation reported not using the
Child Feeding Guide during the 4-week window. All
of the remaining 25 participants reported that they
had used the Child Feeding Guide website or app dur-
ing the intervention period; most mothers (64%)
reported using it 1-5 times, 32% used it 6-10 times,
and 1 person (4%) reported using it 11-15 times.

Changes in child feeding practices and
parents’ anxiety levels

Mothers’ initial feeding practices and anxiety levels
(T1) were compared with their reports of these at fol-
low-up (T2) using paired sample #-tests to explore
whether any changes that occurred over time were sta-
tistically significant. The results can be seen in
Table 1.

Mothers who wused the Child Feeding Guide
reported using significantly less pressure to eat and
restriction of food for weight reasons at 4-week fol-
low-up. Given that pressure to eat and overt restric-
tion of food can disrupt the development of children’s
autonomy around eating (e.g. Birch et al. 2001; War-
dle et al. 20035), it is promising to see that mothers

Table | Descriptive statistics and results from paired sample
t-tests to explore any changes in mothers’ child feeding practices
and anxiety levels

Paired
Baseline (T1) Follow-up (T2) t-test
Mean (SD) Mean (SD) t score
Comprehensive Feeding Practices Questionnaire
Pressure to eat 3.30 (0.81) 296 (0.83) 2.14%
Restriction of food for weight  2.18 (0.65) 2.00 (0.62) 2.25%
reasons
Restriction of food for health ~ 3.38 (1.04) 3.19 (1.00) [.15
reasons
Food as reward 2.12 (1.04) 2,05 (1.02) 041
Modelling of food intake 4.28 (0.89) 442 (0.82) —1.59
Hospital Anxiety and Depression Scale
Parental anxiety 7.40 (3.88) 6.04 (3.88) 2.36%

#P < 0.05 (statistically significant change over time).
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used lower levels of these behaviours after learning
about them, and about suggestions for alternative
behaviours, from the Child Feeding Guide. Although
previous research has demonstrated that intensive pae-
diatric obesity interventions can result in reductions in
the use of controlling parental feeding practices (Wil-
son et al. 2019), feeding practices are engrained beha-
viours which can be very difficult to change even in
intensive lifestyle interventions taught to families at
home (e.g. Morshed et al., 2019). It is therefore very
encouraging to find reductions in mothers’ use of con-
trolling feeding practices in this sample which could
have come about through naturalistic engagement
with this low-cost, digital resource which is widely
available and easily accessible for families.

Maternal reports of anxiety also significantly
decreased over time. Concerns around children’s eat-
ing habits, fussy eating or food refusal behaviours are
common in parents (e.g. Coulthard & Harris 2003;
Norman et al. 2015; Daniels 2019). Maternal anxiety
may result from concerns around children’s diet and
fussy eating but may also exacerbate the use of con-
trolling and emotional feeding practices which are
counterproductive (e.g. Farrow & Blissett 2005; Hard-
man et al. 2016). Reducing high levels of maternal
anxiety is an important aim in its own right given the
burden that results from living with anxiety and the
impact that it can have on parent and child wellbeing
(Hakanen et al. 2019). In terms of child feeding beha-
viour, maternal anxiety has also been shown to be
associated with the use of controlling feeding practices
(e.g. Farrow & Blissett 2005; McPhie et al. 2014;
Haycraft 2020) and may be a barrier to resolving
feeding problems (Coulthard & Harris 2003), so it is
promising to see a reduction in mothers’ general anxi-
ety levels in those who engaged with the Child Feed-
ing Guide. What is unclear is whether maternal
anxiety is lowered directly as a result of using the
Child Feeding Guide, and some of the reassurances
that this may bring, or whether reductions in control-
ling feeding practices are leading to reduced maternal
anxiety. Additional research is needed to explore the
nature of these relationships further.

There were no significant changes over time in
mothers’ reported use of restriction of food for health
reasons, use of food as a reward or modelling of food
intake, although it is noteworthy that mean scores at
T2 for restriction for health and food as a reward
were lower than at T1, whereas modelling was higher;
findings which are all in the expected direction.
Restricting food for health reasons might be more
challenging to reduce as it could still be seen by some

parents as a good, well-intended practice to employ.
In this sample, mothers’ use of food as a reward was
low at baseline (T1), yet changing habits (e.g. offering
palatable foods in exchange for a behaviour; a prac-
tice which is known to be highly effective) might
require a slightly longer time period to become embed-
ded than this research allowed. Finally, role modelling
requires the opportunity for families to eat together
which might be harder to change in a relatively short
time period (~4 weeks) due to logistical issues like
parents’ existing work commitments.

What did users think about the Child
Feeding Guide?

Participants were asked whether they felt that using
the Child Feeding Guide digital support resource had
influenced or changed the way they feed their child/
children (yes/no/not sure) and whether the information
in the digital support resource helped them to under-
stand their child’s eating behaviour better (yes/no/not
sure). The majority (72%) of mothers said that the
information in the Child Feeding Guide had ‘helped
them to understand their child’s eating behaviour bet-
ter’ (16% said they were unsure and 8% said it had
not), and 52% of mothers reported that the Child
Feeding Guide had ‘influenced or changed the way
that they fed their child or children’ (24% said it had
not and 24% said they were not sure).

Mothers were also given the opportunity to state
(using free-text responses) which aspects of the Child
Feeding Guide they found most useful or liked the
most. Overall, the ‘common feeding pitfalls’ and ‘tips
and tools’ sections were reported as being the most
useful and well-liked. Mothers also reported that
advice on offering new foods (repeated exposure) was
useful, with one mother writing: ‘I didn’t realise it
might take 20 attempts!” [M09]. Other mothers pro-
vided feedback about the credibility of the informa-
tion: ‘Knowing what is normal is reassuring. There are
lots of opinion based websites that are not based on
fact which can be misleading when looking for infor-
mation’ [M22]. This was mirrored by another mother
who described how it was ‘reassuring that the advice
has a genuine medical basis rather than a personal
opinion of a stranger’ [M14] and a further mother
who liked the °...advice it offered with practical and
realistic methods’ [M11]. Mothers also commented
that they valued the explanations for behaviours, for
example ‘The ‘Why’ part of each theme is also inter-
esting and educational’ [M06]. Others stated that they
valued information about the use of rewards. For
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example, one explained: ‘I didn’t realise how much I
used food as a reward so these have been great to
change that’ [M21]. Another reported that the Child
Feeding Guide had proved useful as it ‘makes you
aware of how your eating behaviours might be inad-
vertently affecting your child’ [M14]. From a practical
perspective, mothers reported valuing ‘The fact that it
is easy to use’ [MO03] and that it was ‘well laid out
and [in an] easy to follow format’ [M22].

Overall, in terms of evaluating participants’ use of,
and views on, the Child Feeding Guide as a digital
support intervention, the findings suggest that most
mothers who used the Child Feeding Guide found that
the information within it aided their understanding of
their child’s eating behaviour and approximately half
felt it had changed their child feeding practices or
interactions. Mothers reported finding the Child Feed-
ing Guide easy to use. They also identified a number
of aspects of the Child Feeding Guide which they val-
ued and/or found beneficial, including the credibility
of the resource, the reassurances provided, the expla-
nations of behaviours (what/why/what to do) and the
inclusion of practical alternative suggestions. This
evaluation aligns with evidence surrounding the
increased acceptability and use of the internet as a
source of parenting and child health support (Moon
et al. 2019). Together, these initial findings suggest
good engagement with the Child Feeding Guide and
that participants recognised numerous benefits from
engaging with the digital support resource.

Mothers were also invited to share ideas for what,
if anything, could be improved about the Child Feed-
ing Guide. Several mothers indicated that nothing
could be improved [e.g. ‘nothing’ (M20); ‘N/A’
(M23)]. Others suggested additional information that
they would like, for example ‘Maybe add to it by put-
ting in recipes for meals and snacks’ [M11] and hav-
ing ‘An additional forum for parents to ask questions
to other mums and which is monitored by profession-
als’ [M03]. Two mothers [M14, M24] suggested add-
ing more information about dealing with children who
are slow eaters: ‘More tips on children who take a
long time to eat’ [M24]. Finally, one mother suggested
that it would be good ‘to keep it updated” [M19].

While some of these suggestions duplicate informa-
tion provided elsewhere or are beyond the scope of
the Child Feeding Guide (e.g. recipes) or the resources
available (e.g. to run a forum), adding further infor-
mation about slow eaters and keeping the information
up-to-date are easy to address. Indeed, the final point
has already been addressed as the Child Feeding Guide
was initially available as a mobile app (for iOS and
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Android devices), but these have since been withdrawn
due to difficulties and costs associated with keeping
information current. The content of the Child Feeding
Guide is now all controlled and updated centrally by
the research team and accessed by users via the web-
site and web app, meaning that edits and updates in
response to new research findings can be swiftly
implemented.

Conclusions

Mothers of pre-schoolers who engaged in naturalistic
use of the Child Feeding Guide digital support
resource over 4 weeks reported lower use of pressure
to eat and restriction of foods for weight reasons, and
fewer symptoms of maternal anxiety. This is a promis-
ing evaluation of the Child Feeding Guide given its
use by over 80 000 parents, caregivers and profession-
als. These findings are likely to be of particular inter-
est to health professionals (e.g. health visitors, GPs,
dietitians, school nurses) who work with families to
support healthy eating behaviours in children. The
findings are also likely to be relevant to childcare pro-
fessionals (e.g. nursery/day-care staff and childmin-
ders) who have a responsibility for feeding children.
Online training for these professionals is also available
via the Child Feeding Guide to provide further sup-
port. It is noteworthy that this evaluation did not
include a control group and that the sample comprised
mostly White, well-educated mothers. Future research
is required to address these limitations and to deter-
mine whether the Child Feeding Guide can yield simi-
lar results in more socio-demographically diverse
families. Moreover, this evaluation has not explored
the role of child factors, such as temperament or appe-
tite avidity, in parents’ use of feeding practices and
this also warrants exploration in future to ensure that
such health interventions are tailored according to rel-
evant child characteristics.

Overall, these findings show initial promise for the
Child Feeding Guide to contribute to reductions in
mothers’ use of controlling feeding practices and to
reduce symptoms of maternal anxiety. Such behaviour
changes are important as they are likely to help promote
healthy eating behaviours (e.g. greater intake of a wider
array of foods) in young children, thereby supporting
them to establish healthy habits from the early years.

Acknowledgements

All authors co-created the Child Feeding Guide digital
intervention and conceived the research study. EH

© 2020 The Authors. Nutrition Bulletin published by John Wiley & Sons Ltd on behalf of British Nutrition Foundation



8 E. Haycraft et al.

supervised the data collection and entry processes for
the evaluation reported here. EH and CF analysed the
data and drafted the paper. All authors checked and
approved the final submission. The Child Feeding
Guide was developed with generous support from the
Higher Education Innovation Fund (via Loughborough
University) and the School of Sport, Exercise and
Health Sciences at Loughborough University. The
authors would like to thank Dr Hannah White for her
support with the data collection and entry processes.

Conflict of interest

The authors are co-creators of the Child Feeding
Guide. It is freely available as a website and web app
and is based on research evidence. The authors report
no conflict of interest.

References

Aune D, Giovannucci E, Boffetta P et al. (2017) Fruit and vegetable
intake and the risk of cardiovascular disease, total cancer and all-
cause mortality—a systematic review and dose-response meta-anal-
ysis of prospective studies. International Journal of Epidemiology
46: 1029-1056.

Bandura A (1977) Self-efficacy: Toward a unifying theory of behav-
ioral change. Psychological Review 84: 191-215.

Birch LL & Fisher JO (1998) Development of eating behaviours
among children and adolescents. Pediatrics 101: 539-549.

Birch LL, Fisher JO, Grimm-Thomas K ez al. (2001) Confirmatory
factor analysis of the Child Feeding Questionnaire: A measure of
parental attitudes beliefs and practices about child feeding and
obesity proneness. Appetite 36: 201-210.

Birch LL, Fisher JO & Davison KK (2003) Learning to overeat:
Maternal use of restrictive feeding practices promotes girls’ eating
in the absence of hunger. The American Journal of Clinical Nutri-
tion 78: 215-220.

Bjelland I, Dahl AA, Haug TT & et al. (2002) The validity of the
Hospital Anxiety and Depression Scale An updated literature
review. Journal of Psychosomatic Research 52: 69-77.

Boots SB, Tiggemann M & Corsini N (2018) “That’s enough now!”:
A prospective study of the effects of maternal control on children’s
snack intake. Appetite 126: 1-7. 101016/jappet201803008.

Boswell N, Byrne R & Davies PSW (2019) Prospects for early child-
hood feeding interventions: An exploration of parent’s concerns
and acceptability towards social media intervention opportunities.
Nutrition & Dietetics 76: 444-454.

Brodie M, Flournoy RE, Altman DE et al. (2000) Health information
the internet and the digital divide. Health Affairs 19: 255-265.

Carruth BR, Ziegler PJ, Gordon A et al. (2004) Prevalence of picky
eaters among infants and toddlers and their caregivers’ decisions
about offering a new food. Journal of the American Dietetic Asso-
ciation 104: 57-64.

Cooke L (2007) The importance of exposure for healthy eating in
childhood: a review. Journal of Human Nutrition and Dietetics
20: 294-301.

Coulthard H & Harris G (2003) Early food refusal: The role of
maternal mood. Journal of Reproductive and Infant Psychology
21: 335-345.

Daniels L (2019) Feeding practices and parenting: A pathway to
child health and family happiness. Annals of Nutrition and Meta-
bolism 74: 29-42.

NHS Digital (2018) Statistics on obesity, physical activity and diet,
England: 2018. Available at: https://digital.nhs.uk/data-and-infor
mation/publications/statistical/statistics-on-obesity-physical-activ
ity-and-diet/statistics-on-obesity-physical-activity-and-diet-england-
2018 (accessed 20 April 2020).

Dovey TM, Staples PA, Gibson EL et al. (2008) Food neophobia
and ‘picky/fussy’ eating in children: A review. Appetite 50: 181—
193.

Faith MS, Scanlon KS, Birch LL et al. (2004) Parent-child feeding
strategies and their relationships to child eating and weight status.
Obesity Research 12: 1711-1722.

Farrow C & Blissett J (2005) Is maternal psychopathology related to
obesigenic feeding practices at one year? Obesity 13: 1999-2005.

Farrow C, Haycraft E & Blissett J (2015) Teaching our children
when to eat: How parental feeding practices inform the develop-
ment of emotional eating. A longitudinal experimental design.
American Journal of Clinical Nutrition 101: 908-913.

Finnane JM, Jansen E, Mallan KM et al. (2017) Mealtime structure
and responsive feeding practices are associated with less food
fussiness and more food enjoyment in children. Journal of Nutri-
tion Education and Bebavior 49: 11-18. 101016/jjneb201608007.

Fisher JO & Kral TVE (2008) Super-size me Portion size effects on
young children’s eating. Physiology & Behavior 94: 39-47.

Fisher WA, Fisher JD & Harman ] (2003) The Information-Motiva-
tion— Behavioral Skills Model: A General Social Psychological
Approach to Understanding and Promoting Health Behavior. In:
Social Psychological Foundations of Health and Illness (eds ] Suls
& KA Wallston). Malden, MA: Blackwell Publishing Ltd. Avail-
able at: http:/sundhedsmotivationdk/wp-content/uploads/2016/12/
The-Information-Motivation-Behavioral-Skills-Model-general-socia
I-psychological-approach-to-understanding-and-promoting-health-
behaviourpdf (accessed 7 January 2020).

Galloway AT, Fiorito LM, Francis LA et al. (2006) ’Finish your
soup’: Counterproductive effects of pressuring children to eat on
intake and affect. Appetite 46: 318-323.

Hakanen H, Flykt M, Sinervd E et al. (2019) How maternal pre-
and postnatal symptoms of depression and anxiety affect early
mother-infant interaction? Journal of Affective Disorders 257: 83—
90.

Hardman CA, Christiansen P & Wilkinson LL (2016) Using food to
soothe: Maternal attachment anxiety is associated with child emo-
tional eating. Appetite 99: 91-96.

Harris HA, Jansen E, Mallan KM er al. (2018) Concern explaining
nonresponsive feeding: a study of mothers’ and fathers’ response
to their child’s fussy eating. Journal of Nutrition Education and
Behaviour 50: 757-764.

Harris H, Stanton S, Morawska A et al. (2019) A comparison of
maternal feeding responses to child fussy eating in low-income
food secure and food insecure households. Appetite 137: 259—
266.

Haycraft E (2020) Mental health symptoms are related to mothers’
use of controlling and responsive child feeding practices: A repli-
cation and extension study. Appetite 147: 104523.

© 2020 The Authors. Nutrition Bulletin published by John Wiley & Sons Ltd on behalf of British Nutrition Foundation


http://101016/jappet201803008
https://digital.nhs.uk/data-and-information/publications/statistical/statistics-on-obesity-physical-activity-and-diet/statistics-on-obesity-physical-activity-and-diet-england-2018
https://digital.nhs.uk/data-and-information/publications/statistical/statistics-on-obesity-physical-activity-and-diet/statistics-on-obesity-physical-activity-and-diet-england-2018
https://digital.nhs.uk/data-and-information/publications/statistical/statistics-on-obesity-physical-activity-and-diet/statistics-on-obesity-physical-activity-and-diet-england-2018
https://digital.nhs.uk/data-and-information/publications/statistical/statistics-on-obesity-physical-activity-and-diet/statistics-on-obesity-physical-activity-and-diet-england-2018
http://101016/jjneb201608007
http://sundhedsmotivationdk/wp-content/uploads/2016/12/The-Information-Motivation-Behavioral-Skills-Model-general-social-psychological-approach-to-understanding-and-promoting-health-behaviourpdf
http://sundhedsmotivationdk/wp-content/uploads/2016/12/The-Information-Motivation-Behavioral-Skills-Model-general-social-psychological-approach-to-understanding-and-promoting-health-behaviourpdf
http://sundhedsmotivationdk/wp-content/uploads/2016/12/The-Information-Motivation-Behavioral-Skills-Model-general-social-psychological-approach-to-understanding-and-promoting-health-behaviourpdf
http://sundhedsmotivationdk/wp-content/uploads/2016/12/The-Information-Motivation-Behavioral-Skills-Model-general-social-psychological-approach-to-understanding-and-promoting-health-behaviourpdf

Health and Social Care Information Centre (2017) Statistics on
Obesity Physical Activity and Diet: England 2017. Available at:
https://wwwgovuk/government/uploads/system/uploads/attachme
nt_data/file/613532/obes-phys-acti-diet-eng-2017-reppdf (accessed
17 December 2019).

Hekler EB, Michie S, Pavel M ez al. (2016) Advancing models and
theories for digital behavior change interventions. American Jour-
nal of Preventive Medicine 51: 825-832.

Holley CE, Haycraft E & Farrow C (2015) "Why don’t you try it
again?’ A comparison of parent led, home based interventions
aimed at increasing children’s consumption of a disliked vegetable.
Appetite 87: 215-222.

McPhie S, Skouteris H, Daniels L et al. (2014) Maternal correlates
of maternal child feeding practices: A systematic review. Maternal
and Child Nutrition 10: 18-43.

Mikkild V, Rasanen L, Raitakari OT et al. (2005) Consistent dietary
patterns identified from childhood to adulthood: cardiovascular risk
in Young Finns Study. British Journal of Nutrition 93: 923-31.

Mitchell GL, Haycraft E & Farrow C (2013a) An ‘app’ropriate
resource? Using mobile apps to provide feeding advice and sup-
port to parents. Appetite 71: 482.

Mitchell G, Farrow C, Haycraft E ez al. (2013b) Parental influences
on children’s eating behaviour and characteristics of successful
parent-focussed interventions. Appetite 60: 85-94.

Moon RY, Mathews A, Oden R ez al. (2019) Mothers’ perceptions
of the internet and social media as sources of parenting and health
information: Qualitative study. Journal of Medical Internet
Research 21(7): e14289.

Morshed AB, Tabak RG, Schwarz CD et al. (2019) The impact of a
healthy weight intervention embedded in a home-visiting program
on children’s weight and mothers’ feeding practices. Journal of
Nutrition Education and Bebavior 51: 237-244.

Murray E, Hekler EB, Andersson G et al. (2016) Evaluating digital
health interventions: Key questions and approaches. American
Journal of Preventive Medicine 51(5): 843-851.

Musher-Eizenman D & Holub S (2007) Comprehensive feeding
practices questionnaire: validation of a new measure of parental
feeding practices. Journal of Pediatric Psychology 32(8): 960-972.

Norman A, Berlin A, Sundblom E et al. (2015) Stuck in a vicious
circle of stress Parental concerns and barriers to changing chil-
dren’s dietary and physical activity habits. Appetite 87: 137-142.

Ofcom (2019) Ofcom Adults’ Media Use and Attitudes Report
2019. Available at: https://wwwofcomorguk/research-and-data/
media-literacy-research/adults/adults-media-use-and-attitudes
(accessed 17 January 2020).

Palfreyman Z, Haycraft E & Meyer C (2014) Development of the
Parental Modelling of Eating Behaviours Scale (PARM): Links

The Child Feeding Guide 9

with food intake among children and their mothers. Maternal and
Child Nutrition 10: 617-29.

Porter RM, Tindall A, Gaffka BJ et al. (2018) A review of modifi-
able risk factors for severe obesity in children ages 5 and under.
Childhood Obesity 14: 4680476.

Puhl RM & Schwartz MB (2003) If you are good you can have a
cookie: How memories of childhood food rules link to adult eat-
ing behaviors. Eating Behaviours 4: 283-93.

Ryan RM & Deci EL (2000) Self-determination theory and the facil-
itation of intrinsic motivation social development and well-being.
The American Psychologist 55: 68.

Snuggs S, Houston-Price C & Harvey K (2019) Healthy eating inter-
ventions delivered in the family home: A systematic review. Appe-
tite 140: 114-133.

Spence AC, Hesketh KD, Crawford DA ez al. (2016) Mothers’ per-
ceptions of the influences on their child feeding practices — A qual-
itative study. Appetite 105: 596-603.

Tan CC & Holub SC (2011) Children’s self-regulation in eating
Associations with inhibitory control and parents’ feeding beha-
viour. Journal of Pediatric Psychology 36: 340-345.

Ventura AK & Birch LL (2008) Does parenting affect children’s eat-
ing and weight status? International Journal of Behavioral Nutri-
tion and Physical Activity 5: 15.

Virudachalam S, Chung PJ, Faerber JA et al. (2016) Quantifying
parental preferences for interventions designed to improve home
food preparation and home food environments during early child-
hood. Appetite 98: 115-124.

Walton K, Kuczynski L, Haycraft E ez al. (2017) Time to re-think
picky eating?: A relational approach to understanding picky eat-
ing. International Journal of Bebavioral Nutrition and Physical
Activity 14: 62.

Wardle J, Cooke L], Gibson EL et al. (2003) Increasing children’s
acceptance of vegetables: A randomised trial of parent-led expo-
sure. Appetite 40: 155-162.

Wardle J, Carnell S & Cooke L (2005) Parental control over feeding
and children’s fruit and vegetable intake: How are they related?
Journal of the American Dietetic Association 105: 227-232.

Wilson TA, Liu Y, Adolph AL ez al. (2019) Behavior modification
of diet and parent feeding practices in a community- vs primary
care-centered intervention for childhood obesity. Journal of Nutri-
tion Education and Bebavior 51: 150-161.e1.

WHO (World Health Organization) (2011) mHealth New horizons
for health through mobile technologies. Available at: https://
wwwwhoint/goe/publications/goe_mhealth_webpdf (accessed 7
January 2020).

Zigmond AS & Snaith RP (1983) The hospital anxiety and depres-
sion scale. Acta Psychiatrica Scandinavica 67: 361-370.

© 2020 The Authors. Nutrition Bulletin published by John Wiley & Sons Ltd on behalf of British Nutrition Foundation


https://wwwgovuk/government/uploads/system/uploads/attachment_data/file/613532/obes-phys-acti-diet-eng-2017-reppdf
https://wwwgovuk/government/uploads/system/uploads/attachment_data/file/613532/obes-phys-acti-diet-eng-2017-reppdf
https://wwwofcomorguk/research-and-data/media-literacy-research/adults/adults-media-use-and-attitudes
https://wwwofcomorguk/research-and-data/media-literacy-research/adults/adults-media-use-and-attitudes
https://wwwwhoint/goe/publications/goe_mhealth_webpdf
https://wwwwhoint/goe/publications/goe_mhealth_webpdf

